


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 06a30BOTO YpOBHS Ha YpPOBHE CpEIHEro o0Omero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTeNbHOM mporpammebl, npeacraBieHHbIX B ®T'OC COO, a Takxke ¢ yuérom denepanbHON
paboueii mporpaMMbl BOCITUTAHUS W KOHIICTIMH TpEnoaBanus yueObHoro npeamera «Dusnkay B
oOpa3oBaTenbHBIX  opranmsanmusix  Poccuiickoit ~ ®exepanuu,  peamu3ylomMX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copeprxanue mporpaMMsl 1Mo (hPU3KMKe HaApaBIeHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOyvaromuxcss 10—11 kmaccoB mpu o0ydeHnn ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITeIbHOCTHOrO NoaxoAa. [IporpaMMa o ¢gusuke COOTBETCTBYET TPEOOBaHUSIM
OI'OC COO x mninaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM M METalpeIMETHBIM pe3ysibTaTaM
o0Oy4eHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh pealln3allii MEXIPEAMETHBIX CBs3eH (U3UKHU C
€CTeCTBEHHO-HAYYHBIMU YUYE€OHBIMH TIpeaMeTaMu. B Hell omnpenessiroTcss OCHOBHBIE TSN N3YUSHHSI
(U3UKH Ha YpOBHE CpefHero ooOiiero oOpa3oBaHUs, TUIAHUPYEMBIE pe3ybTaThl OCBOCHUS Kypca
(U3MKY: INYHOCTHBIE, METANPEMETHBIE, TpeIMETHBIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e IUIAaHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

MpeIMETHBIE PE3yabTaThl MO rojiaM O0yYEeHUS;

e cojaepxaHue yueOHoro npeamera «dusmkay 1mo rogaM ooydeHusl.

dusnka Kak Hayka 0 HauOoJiee OOIMMX 3aKOHAX MPUPOJIBI, BHICTYIAsl B Ka4eCTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAaHUN 00 OKpYyKaloleM MHpeE.
HIkonpHBINA Kype (PU3UKH — CUCTEMOOOPA3YIOIIHI /ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (DU3WYECKUE 3aKOHBI JIEKaT B OCHOBE IPOIECCOB M SIBICHUN, H3y4aeMbIX XUMUEH,
ounosorue, pusmdeckoil reorpadueit 1 actpoHomueit. VMcnonp30BaHNe U aKTUBHOE MPUMEHEHHUE
(bU3UYECKUX 3HAHUN OMpENeseT XapakTep M Pa3BUTHE DPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOCHMUS KOCMOCA, MOJIyYEHUS HOBBIX MAaT€pHAIOB C 3aJaHHBIMU
cBoiicTBamu U aApyrux. 3yduenue pusmku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO -
HAay4yHOUM KapTUHBI MHpa oOydaroumuxcs, B (GOpMHUPOBAHHUE YMEHUN MPUMEHSTh HAYYHBIH METO]
MO3HAHUS TIPU BHIMOJIHEHUH UMU y4EOHBIX UCCIIEIOBaHUM.

B ocHoBy kypca (u3uKu 1715 ypOBHSI CpeJHEro oOiero oOpa3oBaHus MOJOXKEH P UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yerocmuocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTHUECKU 3aBEpIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3lieloB (M3MKH, BKIIOYAET KAaK BOMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ Hell mMaTepuan Kypca (GU3UKH OObEIUHEH BOKPYT
¢busnueckux Teopuit. Benymum B Kypce siBisieTcs: popMupoBaHUE MPEICTaBICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npennojaraeT HCMOJIb30BaHHE T'yMaHUTapHOIO
MOTeHIMana (GU3NIECKON HayKH, OCMBICICHHE CBS3U Pa3BUTHSA (PU3HMKM C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMYECKUMHU IPoOIeMaMu.

Hoes npuxnaomnoti nanpaenennocmu. Kype GU3UKM MpeanoiaraeT 3HaKOMCTBO C HIMPOKUM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoes oKkonocuzayuu peannsyercss TIOCPEICTBOM BBEJICHHMS JIIEMEHTOB  COJEpKaHUS,
MOCBSIIEHHBIX SKOJIOTMYECKUM TMpo0ieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C PAa3BUTHEM



TEXHUKH W TEXHOJIOTHH, a Takke 0OCYXKIEHUS MpoOJieM PalMOHAIBHOTO MPUPOAOTIOIH30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.
CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKM Ha ypOBHE cCpeaHero oomero oOpa3oBaHUs
ABIISIOTCS  (pU3MUecKue Teopun ((POopMHpOBAaHHE TMPEICTABICHUH O CTPYKType IOCTPOCHHUS
¢busnueckoil Teopuu, poiaM (QYHIAMEHTAIBHBIX 3aKOHOB ¥ TPHHIHUIIOB B COBPEMEHHBIX
NpCACTaBJICHUAX O MIPHUPOAC, I'paHUIAX IMPHUMCHUMOCTHU Teopnﬁ, JUIA OIIMCaHUuA €CTCCTBCHHO-
Hay4HBIX SIBJICHUW U TIPOLIECCOB).
CurcTeMHO-JIeSITEIbHOCTHBIA MOAX0J B Kypce (PU3MKU peau3yercs Mpexke BCEro 3a CUér
OpraHu3allii SKCIIEPUMEHTAIBFHON JAeaTenbHOCTH oOydaromuxcs. s 6a30BOro ypoBHS Kypca
(GU3MKH — 3TO HUCHOJB30BAHUE CHUCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB H
nabopaToOpHBIX paboOT, KOTOphIE B MporpamMme Mo ¢u3nke OOBEAUHEHBI B OOLIUN CIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BrineneHune B yka3aHHOM IepedyHe JIabDOpaTOpHBIX padoT,
IMPOBOAVMMBIX [JIsI KOHTPOJA W OHLCHKH, OCYHICCTBIACTCA YYaCTHUKaMU O6pa3OBaT€J'II)HOFO
rporecca UCX0As U3 OCOOCHHOCTEH IMJIaHMPOBAaHUS M OCHalleHusl kabunera ¢usuku. Ilpu sTom
obOecrieunBaeTcs OBJAJEHHE OOYYAIOUIUMUCS YMEHUSMU IIPOBOJUTh KOCBEHHBIE H3MEpPEHUS,
HUCCJIC10BaHUA 3aBHCHMOCTEHN (bHSI/If-IeCKI/IX BCIIMUUMH HW TIOCTAHOBKY OIIBITOB II0 IIPOBCPKE
MMPEATOKCHHBIX TUIIOTES.
Bonrmoe BHManne YACTACTCA pCIICHUTO paC‘—IéTHI)IX N KAa4E€CTBCHHBIX 3a/1ay. HpI/I 3TOM JJIA
pacuéTHBIX 3aJad TMPUOPUTETOM SIBIIAIOTCA 33Ja4M C SIBHO 33JaHHON (U3NYECKOW MOJEIBIO,
MO3BOJISIFOIINE MPUMEHSTh U3ydeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jera Kypca,
TaK U UHTCTPUPYA 3HAHUA U3 pa3HbIX pa3aciioB. JIJ'ISI KauCCTBCHHBIX 3a/la4 IPHOPHUTCTOM SABJIAKOTCA
3aJlaHUsl Ha OOBsICHEHHE MPOTEeKaHUs (GU3NYECKUX SBJICHUN U MPOLECCOB B OKPY)KAIOLIEH KU3HHU,
TpeOytorire BbIOopa GU3NYECKON MOIEIH ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBetctBuu ¢ TpeboBanusmu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00ECIICYCHHIO
y4eOHOro Tporecca 0a30BbIi ypOBEHb Kypca (M3MKHA Ha YPOBHE CpeaHEero odiiero oOpa3oBaHUs
JOJKEeH M3y4daThCs B YCIOBHUSIX NpeIMETHOro KaOuHera (U3UKM WIHM B YCIOBHUAX
MHTETPUPOBAHHOTO KaOHWHETa NpPEeIMETOB €CTECTBEHHO-HAy4yHOTO LHKiIa. B kaOunere ¢usuku
JOJKHO OBITh HE0OXoIuMoOe J1abopaTOpHOE O0OOPYAOBAaHME JUISl BBIMOJIHEHUS YKAa3aHHBIX B
IporpaMme o Gu3nKe y4eHHUIeCKUX MPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHE.
JlemoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBHM C  IPUHIHUIIOM
MUHUMAaJbHONH JOCTaTOYHOCTH W OOECHEeuMBaeT IMMOCTAHOBKY IMEPEYUCICHHBIX B IMpOTpamMme IO
(¢u3MKe KIIOYEBbIX JEMOHCTpAalUMiA M MCCIENOBAaHUSA H3y4yaeMbIX SIBICHUW U TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.
JlaboparopHoe 000pyAOBaHME AJIsi YICHUYECKUX MPAKTUYECKUX paboT hopMHUpyeTcs B BHIE
TeMaTU4YeCKMX KOMILUIEKTOB M oOecrmeuynBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temaruueckue KOMILIEKTHI J1abOpaTOpHOro OOOpyHOBaHUS JOJKHBI  OBITh
MOCTPOCHBI HAa KOMIIJIEKCHOM HCIOJIb30BaHUU aHAJOTOBBIX M LU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpATOPHil.
OCHOBHBIMH HENSIMU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
e (opMHUpOBaHHE UHTEpPECA U CTPEMIICHUS 00YyJaIOIINXCSI K HAYYHOMY M3Yy4EHUIO TPUPOIBI,
Pa3BHUTHE UX UHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHUHA O HAydyHOM MeETOJe TO3HaHUS U  (opMHpoBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara M3yuyeHHUsI OCHOB CTPOCHHUS
MaTtepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;



dbopMupoBaHHEe YMEHUN OOBICHATH SBICHUS C HCIOIh30BAaHUEM (DU3MUECKUX 3HAHUUA U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHUpOBaHKE TPEICTABICHUNA O POJM (PU3UKU IS Pa3BUTHs JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHne 3THX Iieiell oOecrieymBaeTcsi pEIICHHEM CIEIYIONMX 33Jad B IIpolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHNe CHCTEMBI 3HAHUH 00 00mMX (DM3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (U3HKY, DJEKTPOJAWHAMHKY, KBAaHTOBYIO
(GU3UKY U DIIEMEHTHI acTPO(U3UKH;

(hopMupoBaHHE YMEHHI IPUMEHATh TEOPETUUECKUE 3HAHUS U OOBSICHEHUST (PU3NIECKUX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEIHEBHOW )KU3HH;
OCBOEHHE CIIOCOOO0B pEIIeHNs PAa3IMYHbIX 33134 C SIBHO 33/IaHHOM (pru3ndeckoil MOembIo,
3aj1a4, MMOIPa3yMEBAIONINX CAMOCTOSTEIBHOE CO3JaHNe (PU3MUECKOI MOJIeNH, aJeKBaTHON
YCJIOBHSIM 33]1a4H;

MOHWMaHUe (U3NYECKHX OCHOB M TPHHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOWCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPELY;

OBJIAZICHWE METOJIAMH CAaMOCTOSTEIFHOTO IUIAHUPOBAHUS W TIPOBENCHHS (DU3NIECKUX
HKCTIEPUMEHTOB, aHAJIN3a W UHTEPIPETAnu HH(POPMAIMH, OTIPEIEICHUs JOCTOBEPHOCTH
MOJIy9E€HHOTO Pe3yIIbTaTa;

CO3/IaHME YCJOBUH Ui Pa3BUTHS YMEHHUI NPOEKTHO-HCCIENIOBATENbCKONW, TBOPUECKON
TeATeTbHOCTH.

Ha w3ydenune ¢usuku (0a30BBI YpPOBEHb) Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenio), B 11 kiracce — 68 yacoB (2 Jaca B

HEJIEIIO).

[Ipemyiaraemprii B mporpamMmmMe 1o (pu3uke mepedeHb Jab0paTOPHBIX M MPAKTHUYECKHX padoT
SIBIISICTCSI PEKOMEHIOBAHHBIM, YYHUTENb JeIaeT BHIOOD MPOBEACHUS JTA0OPATOPHBIX pabOT U OTBITOB
C Y4€TOM WHIUBHIYAITBHBIX 0COOCHHOCTEH 00yYarOIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'0 NIO3HAHUS
®usuka — Hayka o mnpupozae. Hayunele MeTonpl IO3HaHUA OKpyXKaroumero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pr3HKeE.
MonenupoBanue (U3NYECKUX SBICHUH W mpoueccoB. Hayuneie rumotes3bl. dusmueckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (pr3HYeCcKnX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponmp m mecro ¢usukm B (opMupoBaHMM COBPEMEHHOW HAyYHOHW KapTUHBI MHUpa, B
MIPAKTHUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATUHKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBrkeHne. OTHOCUTEIBHOCTh MEXaHMUECKOTO JBIKeHUs. Crucrema oTcuéra.
Tpaexropus.

[Tepemernienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MT'HOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOSKIIMH Ha OCH CHCTeMbl KoopauHaT. CIoKeHHe TepeMENIeHHH U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE ABMXKEHHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUS MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuonunueitHoe aBuxkeHue. JBKEHHE MaTepPUATbHON TOYKHU 10 OKPYKHOCTH C MOCTOSHHOU
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOpOCTh. [lepron u yacToTa oOpaiieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHUE: CIUAOMETP, ABUKEHUE CHAPAJIOB,
LIETIHBIE U PEMEHHBIE NTepEJayuH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIECIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXIY MYTAMH, MPOMJACHHBIMU TEJIOM 3a MOCIEAOBATEIbHbIE
paBHbIE TPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYAJIbHOW CKOPOCTBIO, pABHOU
HYIIIO.

N3yuenue nBUKEHUS MIAPUKaA B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocurenbHOCcTH ['anuies. llepBoiii 3akoH Hprotona. MHepuuaibHbIE CUCTEMBI
OoTc4Yéra.



Macca tena. Cuna. I[lpunnun cynepnos3unmu cwi. Btopoit 3axkon Herootona mns
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenus (nmokosl, ckojibxkeHus, kadyenust). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUsI CKOJBKEHHUS U cwia TpeHus mnokos. Kosdoumment tpenus. Cuna CONPOTHBICHUS TPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[locTynarenbHoe U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO TENA.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. 1lnedo cuiibl. YcinoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckne yCTpOWCTBA H TPAKTUYECKOE TPUMEHEHHWE: TMOAIIUITHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTB CHJIbI YIIPYTOCTH OT JAehOpMalHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HMKAIOIIUX B IPYKHUHE U PE3NHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmnynsc mMaTepuanbHOW TOUKH (Tesa), CUCTEMbl MaTepHalbHbIX TouyeK. MMmynbc cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus maTepuanbHON TOUkH. Teopema 00 H3MEHEHHMM KHHETUYECKOM
SHEPrUH.

[TotenmmaneHas sHeprus. [loTeHnmanbHas sHeprus ynpyro AeQOpMUPOBAHHOW MPY>KUHBI.
[ToTennmanpHas 3HEprus Tejaa BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHple M HENOTEHLHUATIbHbIE cuUibl. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KONEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



W3yuenne abCONIOTHO HEYNPYroro yAapa C TOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHHEM MEXaHHYEeCKON SHEPTUHU Tella Ha TpUMepe
PacTsLKEHUs pE3MHOBOIO XKIYTa.

Pa3nen 3. Moaeky/sipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM U MX OIBITHOE 0OOCHOBaHMUE.
BpoynoBckoe apmwxenne. Auddysus. Xapakrep IBHKEHUS W B3aMMOJEHCTBHSI YacTHIl BEUIECTBA.
Mogenu cTpOeHUs ra30B, JKUIKOCTSH U TBEPIBIX TET U OOBSICHCHHE CBOMCTB BEIISCTBA HA OCHOBE
9TUX MoJiene. Macca u pa3meps! moJiekyn. Konndectso BemecrBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE YypaBHEHHE MOJEKYISIPHO-KUHETHUYECKON TEopHH
UJeabHOTO Tra3a. AOCOJIOTHAS TeMIIEpaTypa Kak Mepa CpeJHel KHHETHUYECKON YHEPT U TEIJIOBOTO
nBKeHHs dactun rasa. Illkama temneparyp KenbBuHa. ['a3oBble  3aKkOHBL. YpaBHEHHE
MenneneeBa—Kimaneiipona. 3akon [lanpToHa. M3omporeccsl B HI€aTbHOM ra3e C MOCTOSIHHBIM
KOJIMYeCcTBOM BemlecTBa. ['paduueckoe mnpencTaBlieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

Texnudeckue ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbpIThl, [IOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BElIecTBa, (oTorpaduu  MOJEKYI
OPraHM4YeCKUX COCTMHEHUH.

OmnbrTel 0 AU Gy3Un KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, HUTIOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATE Ha OCHOBE M3MEpEeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxku

TepmonnHamuueckass cucrteMa. BHYTpeHHSIE SHEprusi TEpPMOJIMHAMHYECKOW CHUCTEMblI U
criocoObl €€ m3MeHeHus. KommuecTBo TeruioTel W pabora. BHYTpeHHsS »HEprusi 0JHOATOMHOTO
nJeanbHOTO ra3a. Buael Temsonepenaun: TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3IydeHHUE. Y AelbHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOThI pH TeIUIoNepeaaye.

[Tonsite 06 agunabatHom mporecce. IlepBolii 3akoH TepMoauHamMuKku. [IpumeHeHne nepBoro
3aKOHa TEPMOAMHAMUKH K u3ompoleccaM. ['padudeckas nHTEpnpeTanus paboThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMocTh Npo1eccoB B MPUPO/IE.

TemnoBbie Mamubbl. [IpuHIUNB AecTBHUS TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu B
TeruoBbIX MamuHax. Koadduuuent nonesHoro aeiicrsus teroBoit mammubl. [ukn KapHo u ero
KOA(QQUIUEHT MOJIE3HOTO JeUCTBUS. DKOJOTHUECKUE MPOOIEMBl TETIIOIH EPreTHKH.

TexHuyeckue ycTpoilcTBa U NMPaKTUYECKOE IPUMEHEHUE: IBUTATEIb BHYTPEHHETO CTOPaHUH,
OBITOBOM XOJIOJUIBHHUK, KOHIAUITHOHED.

Jlemoncmpayuu



V3meHeHne BHYTpEHHEH HEPTUy Tea MPHU COBEPIIEHUH paboThI: BHUIET MPOOKU U3 OYTHUIKH
MOJl JICHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue 3¢upa B JATYHHOH TpyOKe MyTEM TpEHUs
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja Ipu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOIO BUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcanus. Vcrnapenue u kuneHne. AOCONIOTHAS U OTHOCUTEIIbHAS
BIQXXHOCTh BO3Ayxa. HacelmieHHbll map. YaenbHas TerioTa napooOpa3oBaHHs. 3aBUCHUMOCThb
TEeMIIepaTypbl KUIIEHUS OT AaBJICHUS.

Teépnoe tenmo. Kpucrammueckre U amop@Hbie Tela. AHU30TPOMHUS CBOMCTB KPHUCTAILIOB.
Kunkue xpuctamnsl. CoBpemMeHHble Marepuaibl. [lnaBneHue W Kpucramauzauus. Y aeabHas
TeruioTa miasienus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckne yCTpOHCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOJYyYEHHs] COBPEMEHHBIX MaTeprasioB, B TOM YUCIIE HAHOMATepUaloB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

DIeKTpu3aius Tejl. DIEeKTpUIEeCKU 3apsa. [IBa Buaa snekrpudeckux 3apsaoB. [IpoBoaHuku,
JURJIEKTPUKYU U TOJIYIPOBOJIHUKH. 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO 3aps/ia.

B3aunmopeiictue 3apsinoB. 3akoH KynoHa. ToueuHsbli 35IeKTpUUECKU 3apsii. DIEKTPUUECKOe
nosne. Hanpsx€HHOCTh 3nekTpuyeckoro mnotid. IIpuHmun cynepno3uuuy 3JIeKTPHUYECKUX IOJIEH.
JIuHuM HaNPSKEHHOCTH 3JIEKTPUUYECKOTO OIS,

PaGora cun snexktpocratuyeckoro noss. [lotenmman. Paznocts nmotenmuanos. [IpoBoanuku
U JURJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJje. Juanekrpruueckas IpOHUIIAEMOCTb.

OnekrpoéMkoctb. KoHneHcaTop. DJEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. OHEprus
3apsHKEHHOTO KOHIEHCATOPA.

TexHudeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allMTa, 3a3eMJIEHHE OSJIEKTPONpPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSUKEHHBIX Tell.



[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIO0JIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIAJU IUIACTHH, PACCTOSHUS
MEXAY HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuuHvix cpeoax

DONEeKTpUUYECKUi TOK. YCIIOBUS CYILECTBOBAHUS IEKTPUYECKOTO TOKa. VICTOUHMKM TOKAa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 ydacTka LEemH.

DNeKTpUUYECKOe CONPOTHUBIIEHUE. Y IeJIbHOE CONpOTUBIIEHHE BemecTBa. [locnenosarensHoe,
napajuiesIbHOE, CMEIIaHHOE COEMHEHHNE TPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIIasi CUJla U BHYTPEHHEE COINPOTUBJIEHUE MCTOYHMKA Toka. 3akoH Oma uid
MOJTHOM (3aMKHYTOM) d7eKTprieckoi nenu. KopoTkoe 3amMpIkaHueE.

DNeKTpOHHAas TPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIOB OT
temiieparypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUYECKU TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs U MpUMECHasi TPOBOAMMOCTH MOJIYIPOBOIHUKOB. CBOWCTBA
p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPAcTBOpax M paciuiaBax dJIEKTPOJHUTOB. JIEKTPOJIUTHUYECKAsS
JUcconanus. JIEKTPOIU3.

DIJIeKTpUYECKHl TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3psan. MoaHus.
[Tna3ma.

TexHuueckne ycTpoucTBa M MPAKTUUECKOE IMPUMEHEHUE: aMIIEpMETpP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKHA TOKa, OJJIGKTPOHArpeBaTeNbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONPOTHBJICHUS,  BaKyyMHBbI  AMOJA,  TepMUCTOPl U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIN 1IN0/, FaIbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS UUJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUJIOLIATU
MOINIEPEYHOI0 CEYEHUsl U MaTepHaa.

CMenanHoe coeIMHEHUE MPOBOJHUKOB.

[IpssiMoe wu3MepeHue HNeKTpOoABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSS MPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoaBHKYIIEN CUITbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmnronenue snexTpoiinsa.

MexnpeamerHbie CBA3U



N3ydyenne kypca ¢usmku 06azoBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS € YUETOM
CoJIepKaTeIbHBIX MEXKIPEAMETHBIX CBsI3€l ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu
U TEXHOJIOTHUH.

Mesicnpeomemnsie nowsmusi, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBIICHHE, HAay4yHBIH (aKT, THUNOTE3a, (U3NUECKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIoAeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelmieHHe CUCTEMBbl ypaBHEHHH, JHHEHHas (yHKUuWs, napaboia, runepOona,
UX TpaQuKH U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HUX IMPOEKIMM HAa OCH KOOPJAMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mMexaHuueckoe IBWKEHHE B KUBOHM mpupoze, AUPPy3usi, 0cMOC, TEII0O0OMEH
KUBBIX OPTraHM3MOB (BUABI TEIUIONEpEadyH, TEIJIOBOE PaBHOBECHE), IEKTPUUYECKHE SBIICHUS B
YKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEN U ra3oB, FIEKTPUUYECKUE CBONCTBA
METaJJIOB, AJEKTPOIUTHYECKAS AUCCOLUAIINS, TAIbBAHUKA.

l'eoepaghus: BIaXXHOCTh BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonozus: npeobpazoBaHue IABMWXKEHUN C HCIOJIB30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHHMKE, TMOJIIMNUIHUKNA, HCIOJIb30BaHUE 3aKOHA COXpPAHEHMsS HMIIyJbca B TEXHUKE (pakera,
BOJIOMET U JIpyrue), JBUTaTeIb BHYTPEHHETO CrOpaHus, mapoBasi TypOrHa, ObITOBOI XOJIOJUIIbHUK,
KOHJUIIMOHEP, TEXHOJIOTUH TOTY4YE€HUsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCIIe HAHOMAaTEpHAaJIOB,
U HAHOTEXHOJOTMH, OSJIEKTPOCTATHYECKas 3allluTa, 3a3€MJIEHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTpYHHBIH TPUHTEP, NIEKTPOHArpeBaTeIbHblE NPUOOPHI, AIEKTPOOCBETUTENIbHBIE MPHOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3znen 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[Toctostnubie MarHuThl. B3anmoaeiicTBrE MOCTOSAHHBIX MarHUTOB. MaruutHoe mnose. Bekrop
MarHUTHON MHAYKUUU. [[puHIKI Cyneprno3uiiud MarHUTHEIX MoJjied. JIMHUKM MarHUTHOW MHIYKIUH.
KapTuna nuHMi1 MarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe mojie NpOBOAHMKA ¢ TOoKOM. KapThHa NMHHUA MHIYKIUMHM MAarHUTHOTO MOJs
JUIMHHOTO MPSIMOTO MPOBOJIHMUKA U 3aMKHYTOTO KOJIbLIEBOTO ITPOBOJHUKA, KATYIIKH ¢ TOKOM. ONbIT
Opcrena. BzaumoielicTBue NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna Jlopenia, e€ MOAyllb U HampaBlieHUE. /[BrkeHre 3apsSKEHHOM YaCTULIbl B OJIHOPOIHOM
MaraHutHoM noJjie. Pabota cuiel Jlopenma.

SIBneHue ANEKTPOMArHUTHOM MHAYKOMHU. [lOoTOK BeKTopa MarHUTHOM  WHIYKIIMH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe nsnekTpuueckoe mMoJie. IJIEKTPOABIKYIIAs CHIa HMHAYKUMA B TPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DJIEKTPOABIKYILAS CHJIa CAMOUHTyKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



Texnuueckne yCTpONCTBA U MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MAarHUTHI,
3JEKTPOMArHUTBI, 3JIEKTPOIBUTATENb, YCKOPUTENH JIEMEHTAPHBIX YACTUL, MHIYKIHMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[TpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOJBIKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

M3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHWTa HA PaMKY C TOKOM.

HccnenoBanue siBIECHUA 3JIEKTPOMArHUTHON WHTYKIIHH.

Paznea S. KosreOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle KOae0anus

KonebarenpHast cuctema. CBoOoaHbple MexaHWYECKHME KojeOaHus. ['apMoHWYECcKue
konebanusi. Ilepmon, wyacrora, ammmryga ©u ¢daza koneOanuit. [IpyKHHHBI MasTHUK.
MareMaTuuecknii MasTHUK. Y paBHEHHWE FapMOHHMUYECKHX KosieOaHuid. [IpeBpaienne sHEpTun mpu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii  koHTYp. CBOOOJHBIC JJIEKTPOMAarHUTHBIE KOJEOAHUS B HACAITLHOM
KojeOaTenbHOM  KOHType. AHAIOTHS MEXAy MEXaHWYEeCKMMH U 3JIEeKTPOMAarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS SHEPrUU B HJCAIBHOM KOJIeOaTebHOM
KOHTYpe.

[IpencraBnenne o 3aryxarolux KojeOaHUsAX. BbIHYXIE€HHbIE MEXaHUYECKUE KOJIeOaHMS.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

ITepemennbiii Tok. CUHYCOMAQIbHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIUTUTY/IHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA U HAIPSHKCHHUS.

Tpanchopmarop. IIpousBoacTBo, mepegaya U TNOTpPeOICHHE DIEKTPHUUECKONH DHEPIHH.
DKOJIOTUYECKHE PUCKH TPH TPOU3BOACTBE JIEKTpodHepruu. KynbTypa HCIOIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texnuyeckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: AJIEKTPUUYECKHI 3BOHOK, TeHEpaToOp
MEPEeMEHHOTO TOKa, IMHUH AJIEKTpoIepeay.

Jemoncmpayuu

HccnenoBanue mapameTpoB KolebaTeabHOW CHCTEMbI (IPYKUHHBIH MU MaTeMaTHYECKH
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE TEKTPOMArHUTHBIE KOJIEOAHNUS.



OcuumiorpaMmbl - (3aBUCUMOCTH  CHJIBI  TOKa W HampsDKEHHST OT BPEMEHH)  JUIs
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocneaoBaTebHOM COCAMHEHUH PE3UCTOpa, KATYIIKM WHIYKTUBHOCTU U
KOHJEHCATopa.

Mogernb TUHUM 3IEKTPOIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnepoBanue 3aBUCMMOCTH TEPUOJIa MAIIBIX KOJIEOAHUN Tpy3a HA HUTH OT JJWHBI HUTH U
Macchl Tpy3a.

HccnenoBanue mepeMeHHOTO TOKa B IENA W3 TOCIAEAOBATENBHO  COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1HbL

Mexanudeckue BOJHBI, ycloBUsl pactipoctpanenus. [lepuoa. CkopocTh pactipocTpaHEHUs U
JuiHa BoOJIHBL. [lomepednsie U nmpoaosbHbIe BOJIHBL. HTEepdepeHInsa u nudpakius MEXaHHIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DONeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS HW3IIYYCHHS OJIIEKTPOMArHUTHBIX BOJH. BianmmHas
opueHTtanus BekTopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA AIEKTPOMATHUTHBIX BOJIH:
OTpakeHHWe,  IpeloMieHue,  mnossgpusauus,  audpaxknus,  uHTepdepenmus.  CrkopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[Ixaa sneKTpoOMarHuTHHIX BOJIH. [[puMeHeHnEe 27IeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Pagronokamusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl [IMAarHOCTMKAa B TEXHHKE W MEIWLIMHE, pajap, pPaJAUONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedpon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Teno kak HICTOYHHK 3BYKa.

Habmronenue otpaxkeHus U MpeaoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u Jupakiiii MEXaHHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYA0M U 4aCTOTOM KOJIeOaHUI.

HccnenoBanue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJISpU3alis,
mudpakius, HHTepQepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonnHeHOe pacnpocTpaHEHHUE CBETa B OJHOPOJHOM cCpele.
JIyu cBera. ToueuyHbIl HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHsl cBera. llocTpoeHue wH300pakeHUH B IJIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMIIEHHUS CBeTa. AOCOTIOTHBIN MOKa3aTellb MPEIOMICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroll MOJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6eoro cBera. LBer.

Cobuparomue u pacceuBaromue JuH3bl. ToHkas nmuH3a. @OKyCHOE paccTOsIHUE U ONTHYECKast
cwia TOHKOM nuH3bL. [locTpoeHue u300paxeHWii B COOMPAIOIIMX M PACCEUBAIONIUX IJTUH3AX.
dopmysia TOHKOM JUH3BL. Y BEIUYEHHUE, JaBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.



BonnoBas ontuka. UaTepdepenius cBera. KorepeHTHbIC HCTOUYHUKU. Y CJIOBHSI HAOTIOACHHUS
MaKCUMYMOB U MHHHMYMOB B MHTEP(PEPEHIIMOHHON KAPTHHE OT OBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceera. Judpakunonnas pemerka. Y caoBue HaOMOACHUS TJIABHBIX MAaKCUMYMOB
[IPY TIAICHUM MOHOXPOMATHUYECKOTO CBETa Ha IU(PAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MpPHMEHEHHWe: OYKW, Jyna, (oToammapar,
MIPOEKIIMOHHBIN armapaT, MHKPOCKOII, TEJIECKOTI, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS PEIIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimosiuHEtHOE paclpoCTpaHEeHUe, OTpaXKEHHEe U IpenomieHue cBeTa. ONTudecKue
pUOOPHI.

[TonHoe BHyTpeHHEEe oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mogenn MUKpOCKOTa, TEIECKOIIA.

HaGmronenue nntepdepeHinm crera.

Ha6mronenue qudpaknum certa.

Ha6nronenue aucnepcun ceTta.

[Tonyuenue cekTpa ¢ TOMOUIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcCHOBBI crienAJILHOH TEOPHUH OTHOCHUTEILHOCTH
['panuIibl MPUMEHHUMOCTH KJIACCHYECKOW MexaHuKH. [locTymatel crneruanbHOW Teopuu
OTHOCHTEJILHOCTH: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH CBeTa B  BakyyMmMe, IPHHIIHUII
OTHOCHTEIBHOCTH DUHINITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHHU M COKPAIICHUE JUTHHBI.
DHEprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl IOKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu >Hepruu GOTOHA C €ro 4acTOTON. DHEPrusi U UMITYJIbC
¢dhoToHa.

OtkpeiTue 1 uccnenoanue pororddexra. Onpitel A. I'. CroneroBa. 3akoHb! GoTodheKTa.
VYpaBuenue DiiHmreiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JNasnenue ceera. Onbitel [1. H. JIeGenena.

XUMHUYECKOE AEUCTBUE CBETA.

TexHuueckne ycCTpOWCTBA M NPAKTUYECKOE IpPHUMEHEHHe: (OTODIEMEHT, (POTOAATUHK,
coJIHeyHast 0aTapest, CBETOAUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.



HccnenoBanue 3akoHOB BHEIIHETO (oTodhdeKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiThl Pesepdopna mo paccesuro o -dactuil. [lmanerapHas
mozens aroma. Iloctynarel bopa. W3nyuenue u noriomieHue (OTOHOB MpH MEPEXOJEe aroma ¢
OJIHOTO YPOBHS dHEpruu Ha Apyroi. Buzpsl cnexktpoB. CrieKTp ypOBHEH SHEPrUu aToMa BOJOPOAa.
BounnHoBbie cBoOMcTBa yacTull. BosHbl ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE U BBIHYXJCHHOE U3yYECHHUE.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TMPUMEHEHHWE: CIEKTPaJbHBIM  aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHYaToro crexTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, TOKA3bIBAIOUINE CI0KHOCTh CTpoeHUus sanpa. OTKpbITHE PaJluOaKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo coctaBa paJloaKTHUBHOrO u3imydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeITHE TPOTOHA M HeWTpoHa. HykioHnHas moxaens siapa IeiizenOepra—Banenko. 3apsina
sapa. MaccoBoe uucio siapa. M30Tomnsl.
Anbda-pacniag. OJEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacmaa. ['amma-uzmydeHue. 3aKoH
PaZvo0aKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenue u cCUHTE3 siep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOmeMbl W TEPCHEKTHUBBI  SIICPHOM
SHEPreTHKU. JKOJIOTUYECKUE aCeKThI EPHOI SHEPTreTUKU.
DOnemeHTapHbIe YacTUllbl. OTKPHITHE O3UTPOHA.
MeTo 11 HAONIOAGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTanbHbIe B3auMoieiicTBus. EqUHCTBO (pr3nueckoil KapTUHBI MUpA.
Texuuyeckre YCTpOHCTBa M MPAKTUYECKOE MPHUMEHEHHE: JO3UMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6boMoa.
Jlemoncmpayuu
Cy€TurK HOHU3UPYIOUTUX YACTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU
Oranel pa3BUTHA acTpoOHOMHUU. lIpHuKiIagHOE M MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.
Bup 3Bé3nH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IUIAHEThI, UX BUAUMOE JBHKEHUE.
ConneuHnas cucrema.
Connue. ConHeunas akTUBHOCTb. MicTounuk sHeprun CouiHIA U 3BE31. 3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKHU. JluarpamMma «CHIEKTpalbHBI KJIacC — CBETUMOCTb». 3BE3IBI TIJIAaBHOU



IIOCJIEOBATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» A 3BE3]  IJIaBHOU
IIOCJIEOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoOBpEeMEHHbIE IPEACTABICHUA O
IIPOUCXOXKACHUHU U 3BoJironu CoJlHLIA U 3BE31. DTalnbl KU3HU 3BE3L.

Muieunsii [lyte — nama I'anaktuka. [lonoxxenune u apmwxenue Connna B I'anaktuke. Tumsl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06na. PasOeranue ramaktuk. Teopust
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacurabHas ctpykrypa Beenennoit. Meraranakruka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYXEHHBIM IJ1a30M € UCHOJIB30BAHNEM KOMIIBIOTEPHBIX MPHIIOKEHUN IS
OTpe/IeNIeHUs] TOJOXKEHUs HEOeCHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O06o0maroniee NoBTOpPeHUE

Ponb ¢u3uku 1 acTpOHOMHH B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBLHON U ATHIECKOM
cdepax esTeNbHOCTH YeJIOBEeKa, POjib U MECTO (U3UMKU M aCTPOHOMHUHU B COBPEMEHHOW HaydyHOU
KapTUHE MHUpa, poJib (u3nueckod Teopuu B (OPMHUPOBAHUU MpEICTaBICHUH O (usnueckon
KapTUHE MHUpa, MEeCTO (DU3MUYECKON KapTHUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOJE.

MexnpeameTrHblie CBSI3U

N3yuenne kypca ¢usmku 06a3oBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS € y4E€TOM
coJiepKaTeIbHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpaduu
U TEXHOJIOTHUH.

Meosicnpeomemnvle nowsamus, CBSI3aHHBIE C W3yYEHUEM METOJIOB HAyyHOTO MO3HAHMS:
SBJICHUE, HAY4YHBIM (QakT, Tumnore3a, ¢u3nueckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOACHHUE,
AKCIEPUMEHT, MOJIEJIUPOBAHHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peluieHHE CHUCTEMbl YPaBHEHM, TpPUTOHOMETpuYeckhe (YHKIHMHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHINE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCU KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIC AIIEMEHTApHBIX (DYHKIUH,
MIPU3HAKU N01I00US TPEYTOJILHUKOB, OMPEIEICHHE TUIOIIAIU TUIOCKUX QUryp U o0bEMa Ted.

buonocus: snextpuyueckue sSBIEHUS B )KUBOU MPHUPOJE, KojeOaTelbHbIE IBKEHHUS B )KMBON
MIPUPO/IC, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, ACUCTBUE PAIMAIIUU HA KUBBIE OPraHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTallIMdeckass CTPYKTypa TBEPIBIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKY, CIIEKTPAIbHBIN aHAU3.

l'eocpagpus: MarHuTHBIE TONIOCA 3€MJIH, 3aJ€KU MAarHUTHBIX PyA, (OTOChEMKA 3EMHOMN
MOBEPXHOCTH, IIPEICKA3aHNE 3eMIICTPICEHUH.

Texuonoeus: TUHUM DIIEKTpOINEpeaay, IeHepaTop MEePEMEHHOr0 TOKa, JJIEKTPOJBUTATEIb,
UHAYKIMOHHAs Tieub, pajap, paJuoNpUEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBU-neus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yweOHOro mnpeamera «®DPu3mka» Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHUS
(6a30BBIH YPOBEHB) IOJHKHO 00CCIICYUTH JOCTIKEHUE CIICIYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOR.

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS y4eOHOro mnpeaMera «DH3MKa» OJDKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALIUN, TO3UTHUBHBIX BHYTPEHHUX yOE€XKJIEHUH,
COOTBETCTBYIOIIUX TPATUITUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pacIIuPEHHE KHU3HEHHOTO
OTIBITA M OTBITA JESITCILHOCTH B MPOIIECCE PEATU3aIllii OCHOBHBIX HAIpPAaBIICHUIH BOCIUTATEIIBHOMN
JCATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpamIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh ~ TPAKJIAHCKOW  MO3WIMKM  OOydaromierocss Kak aKTHBHOTO W
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA,;

MPUHATHE TPAAWIIMOHHBIX OOIICYETIOBEUSCKAX TYMAHUCTHUYECKAX U JEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECcax TpakJIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

yMEHHUE B3aUMOJACHCTBOBATH C COIMAILHBIMUA HHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIIMSIMU
Y Ha3HAYCHHEM;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKON JIEATEITHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapPCTBEHHBIM CHMBOJIaM, JOCTH)KCHHUSIM POCCUUCKUX YUEHBIX
B 00y1acTi (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIIEHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha
MOPaJbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas ICTETUKY HAaydHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpPEC K pa3IudHbIM cpepam npodecCHOHaTbHON AeITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3MKOM W TEXHUKOW, YMEHHME COBepIIaTh OCO3HAaHHBIM BBIOOp Oyaymiedt mnpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHMI0O W caMOoOpa3oBaHHUIO B obOimacTu (DM3HKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrHYeCcKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYyJIbTYpPhI, OCO3HAHHWE TJO0AIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEVCTBUI B OKPYXKAIOLLIEH Cpelie Ha OCHOBE 3HAHUS LIEIEeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIMpeHUe ONbITa JEATEIBHOCTH IKOJIOTMUECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIIHXCS
3HaHUH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOT' O MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nvecKkoil HayKH;

OCO3HAHHME LIEHHOCTH HAyYHOW NEeSATEIbHOCTH, TOTOBHOCTh B IPOLECCE M3YYeHUS (U3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENbCKYIO JESTENbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITEIIBHO  (POPMYITHPOBATH M aKTyaJIM3MPOBATh TMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeITSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHNS B PACCMATPHUBACMBIX (PM3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIeMBbl C YIETOM aHAIM3a UMEIONTUXCS MAaTEePHATBHBIX H
HEMaTePHUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSATEIBLHOCTH, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIEACTBUH NESTEIHLHOCTH,

KOODAMHUPOBAaTh M BBIIOJHATH pPabdOTy B YCIOBUSX pEATBbHOTO, BHPTYAILHOTO H
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBrble ncciieqoBare/bCKue AeiCTBHA:

BIIQJIETh HAyYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATHUSMH W METoJaMH (HU3NIECKOM
HaYKH;

BIIQJICTh HAaBBIKAMH Y4eOHO-HCCIICOBATEIBCKOM W TPOEKTHOW MAEATENBHOCTH B 00JacTh
(GU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY IMOWCKY METOJIOB PEIICHUs 3a/1ad
(U3NIECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

BIIQJICTh BHJAMH JESITECIBHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHMS, €r0 HWHTEPIpPETAINH,
peoOpa30BaHUIO U MPUMEHECHUIO B Pa3IMYHBIX YYCOHBIX CHUTYAIUAX, B TOM YHUCIIC TIPU CO3JaHUU
y4eOHBIX POEKTOB B 001acTH (DU3HKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBS3HM M aKTyalIM3UpPOBATh 3a/1auy, BBIIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOUTh apryMEHTHI IS J0Ka3aTeIbCTBA CBOUX YTBEPIKICHHM, 33]1aBaTh MapaMeTphI
Y KPUTEPHUH PEUICHHUS;

aHAJIM3UPOBATh TOJYUYCHHBIC B XOJIC PEUICHUS 33Jaud Pe3y/IbTaThl, KPUTHUYECKH OLICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIUPOBATh COOCTBEHHBIC 33/1adl B 00pa30BaTENIbHOM AEATEILHOCTH, B TOM
qHclie IPU U3YUYEeHUHU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITENFHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOAXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Padora c undopmanueii:

BJIAJICTh HAaBBIKAMHU TMOJy4YeHUs WHGPOpManMK (PU3NYECKOTO COJEpKAHHUS W3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIBHO  OCYIIECTBJIATH IIOUCK, aHalu3, CHUCTEMAaTU3aLUI0 U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U ()OPM MPEICTABICHHS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

MCIIOJIB30BATh CPEACTBa WH(POPMAIIMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEHICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 3ajad C COOJIIOJEHHUEM TpeOOoBaHUM
SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THTHEHBI, PEeCcypcocOEepe:KeHHs, MPAaBOBBIX M ITHUYECKHX
HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJAEPKAHHUS B PA3IMYHBIX (popMaTax ¢ yu€ToM Ha3HAYCHHUS
nHpopMallMM U IIeJIEBOM ayAWTOPUM, BbIOMpas ONTUMaIbHYIO (GOpMYy MpEACTaBICHUS U
BHU3yalIHU3aIiu.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE TelCTBHUS:

OCYIIECTBJISITh OOIIEHNE HAa YpOKaxX (PU3UKH M BO BHEYPOUHOU JCSATEIHHOCTH,

pacro3HaBaTh NPEANOCBIIIKHA KOH(i)J'II/IKTHBIX chyauMﬁ U CMATYATh KOH(l)J'II/IKTBI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYaIbHONW pabOThI;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX ACUCTBUHM C Yy4€TOM OOIIUX HHTEPECOB H
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

IMpUHUMAThL TCIINU COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHHUPOBATH )I@ﬁCTBI/IfI
Mo €€ MOCTIKEHUIO: COCTaBJIATh IUIaH JCWCTBUM, pacnpenenarb poJu C Y4€TOM MHEHUU
YYaCTHUKOB, 00CY)K/1aTh pe3yJabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIa/a U KaXJI0T0 YYaCTHHKA KOMaH/bI B OOIMIUNA pe3ylbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM,

npejajaraTb HOBbIE MPOEKTHI, OIEHHBATh HJAEU C MO3WIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE TIOBEJCHHUE B PA3IMUHBIX CUTYALUSAX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUueOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYIIECTBIISITh TMO3HABATENIbHYIO JAEATEIbHOCTh B 00JIacTH (U3UKH H
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PEHICHHs] pPAacY€THBIX M KAYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI  MPAKTUYECKOW paboThl C yuy€TOM HMEIOIIUXCS PECYpCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHUN;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHU;
JenaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIUIMN B 00IaCTH (DU3HUKHU, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCHTH KOPPEKTHUBBI B JESATEIBHOCTb, OLICHHBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BIIQJICTh HABBIKAMH MMO3HABATEIHHON pPeIEeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN U
MBICJIUTENbHBIX [TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMUIA;

MCTIOIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKU U CBOCBPEMEHHO MIPUHUMATh PEIICHHUS 110 UX CHIKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MIPABO APYrUX HA OIINOKU.

B mpouecce nocTtuxkeHHs! TMUHOCTHBIX PE3YJIbTaTOB OCBOEHMS IPOrpaMMbl MO (U3MKE IS
YpOBHSI cpeaHero oOmiero oOpa3oBaHMs y OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHH$, BKJIIOYAIOIIEr0 CHOCOOHOCTh NMOHUMAaTh CBOE SMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBeJIEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K 3MOIMOHAIBHBIM MU3MEHEHUSIM U MPOSBIATH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHBAllMM, BKJIIOYAIONIEH CTpEeMJIEHHE K JIOCTIKEHUIO LEIM M YCIEeXYy,
ONTHUMU3M, HHUIIMATHBHOCTH, YMEHHUE JCHCTBOBATh UCXO/IS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHHMMAaTh 3MOLMOHAIBHOE COCTOSIHHE JApPYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS C APYTrUMHU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHIL.

HNPEIMETHBIE PE3YJIbTATbBI

K xonny obyuyenuss B 10 kjacce mpeiaMeTHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

JNEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHHUU COBPEMEHHOM
HAayYHOM KapTHHBI MHpa, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHUH, B MPAKTHYECKON
NeSITeNIbHOCTH JIFOJCH;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS! M3YUYEHHBIX (U3HUECKUX MOJIENel: MaTepralibHas TOYKa,
WHEepLIHaNbHAsl cucTeMa OTcuYéTa, abCONMOTHO TBEPIAOE TENo, MACANbHBIA ra3, MOAEIU CTPOCHUS
ra3oB, JKUJIKOCTEH U TBEPHABIX TeJl, TOUCUHBIN SJEKTPUUYECKUUN 3apsi MpHU pelieHnHu (Ppu3ndeckux
3azay;

pacrno3HaBaTh (hU3MUYECKUE SABJICHUS (MPOLECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIIPHO-KUHETUYECKON TEOpUH CTPOCHHS BEIIECTBA M DIEKTPOJUHAMHKU:
paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHEHHOE TBUKEHUE, CBOOOTHOE MAJCHHUE T, IBUKCHHE
M0 OKPYXHOCTH, WHEPLHUs, B3auMojaencTBue Ten, auddysus, OpoyHOBCKOE ABIKEHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00BhEMa Tenm MpH HarpeBaHHH (OXJaXKIECHUU), TEIMJIOBOE
paBHOBeCHE, HCHapeHHe, KOHJAEHCAlus, IUJIaBJICHUE, KPUCTAUIM3aLUs, KUIIEHUE, BIAXHOCTb
BO3/1yXa, MOBBINICHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEXKAY
rapamMeTpamMu COCTOSIHMS ra3a B U30IPOLIECCax, SJIEKTPU3ALIMS TeJl, B3aUMOICUCTBUE 3apsI0B;

OTIMCHIBATh MEXaHUYECKOE JBMKEHHE, UCTIONB3YS (PU3NUECKUE BEIUYUHBI: KOOPMHATA, TTYTh,
nepeMenieHue, CKOpocTb, YCKOpPEHHEe, Macca Tella, CUila, UMIYJIbC Tella, KUHETUYeCKash SHEprus,



MOTEHIMAbHAsl DHEPrusi, MEXaHWdeckas paboTa, MeXaHW4YecKas MOIIHOCTb, IPH OINUCAHUU
MPAaBUIBLHO TPAKTOBATH (PU3MUECKUIT CMBICT UCTIOIb3YEMBIX BEJTMUNH, X 0003HAUCHHS U €JMHHULIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (GH3UUYECKYIO BEIMUUHY C APYTMMHU BEITHUYUHAMU;

ONMCHIBaTh M3yYCHHbIE TEIUIOBBIE CBOICTBA TE€I W TEIUIOBBIE SBJICHMS, HCIOJb3YS
¢u3nveckue BENWYHMHBI: JIABJICHWE Tra3a, TeMIepaTypa, CpeaHssl KHHETHYecKas JHEprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYN, CpEIHEKBaJpaTHUYHas CKOPOCTbh MOJIEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSA SHEprus, pabora rasa, KOA(GQOHUIMEHT TMOJE3HOTO JACHCTBHS TEIIOBOTO
JBUTATEIIS; TIPU OMMCAHUU NIPABUIIBHO TPAKTOBATH (PU3MUECKHI CMBICI UCIOJIb3YEMbIX BEIUYHH, UX
0003HaYeHHSI U €AMHUIBI, HAXOIUTH (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (PH3MUECKYIO BEIMYHUHY C
JPYTMMHU BEJTMYMHAM;

OTMCHIBATh H3YYEHHBIE JJIEKTPUUYECKHE CBOICTBA BEIIECTBA U JJIEKTPUUYECKHE SIBICHUS
(mporiecchbl), MCHOJB3YSl (PU3UUECKHE BEIUYMHBI: DJIEKTPUUECKUN 3apsl, SJIEKTPUUYECKOE IIO0JIe,
HanpspKEHHOCTD M0JIsA, MOTEHIMA)I, Pa3HOCTh MOTEHIIMAIOB; IPU ONMCAHUHU MPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICT MCNOJIb3YEMbIX BEIMUYMH, UX 0003HAYEHUS U €IMHULIBI; YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKHE NPOLECChl M SBJICHHS, HCHOJNB3Ys (pU3MUecKue 3aKOHbI U
MPUHLHAIBL: 3aKOH BcemupHoro tsarorenus, [, II m III 3akonsr HeroToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEepruM, 3aKOH COXpPaHEHHs] UMIYJbCa, MPUHLHUI CYNEPHO3ULIMU CUJ, TMPUHIUI
paBHOMpPABUs MHEPIMAIBHBIX CHUCTEM OTCUETA, MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b CPEIHEN KHHETUUECKOM IHEPIUH TEIJIOBOTO JBMKEHHS MOJIEKYJ
¢ aOCOIIOTHOM TeMITepaTypo, IEPBBIA 3aKOH TEPMOTUHAMUKH, 3aKOH COXpPaHEHUS AIEKTPHUIECKOTO
3apsiga, 3akoH KyrnoHa, mnpu STOM pas3nuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHLMUIBI JEHCTBUS MalIMH, MPUOOPOB M TEXHUYECKUX YCTPOICTB;
pasnanyaTth yCIOBHS X O€30M1aCHOTO MCIIOIb30BAHUS B IIOBCETHEBHOM KHU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEIOBaHUIO (DU3MUECKUX SIBJIECHUH U MPOLECCOB C
WCII0JIb30BAHMEM MPAMBIX U KOCBEHHBIX M3MEpPEHHi, MpHu 3ToM (popMylnnpoBaTh mnpodiemy/3agady
U TUINOTE3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pYyI0BaHUS,
MIPOBOJUTH ONBIT U GOPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MepeHUs (PM3MUECKUX BEIMYUH, [IPH ITOM BHIOMPATh
ONTUMAJIBHBIA CHOCOO HM3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJIbI OIICHKU IOTPEHIHOCTEH
HU3MEPEHMI;

HCCIIEIOBATh 3aBUCUMOCTH MEXKIY (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIH30BAHHEM MPSIMbBIX
W3MEpeHul, TpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH pe3yAbTaThl IMOIY4EHHON
3aBUCHUMOCTU (PU3NYECKUX BEITUYHMH B BHJIE TaONHIl U TpadUKOB, JeIaTh BBIBOJBI [0 pe3ylbTaTamM
HCCIeA0BaHUs;

coOnrofath mpaBwia O€30MacHOro TpyAa IMpH MPOBEICHUM HCCIEIOBAaHUN B paMKax
y4eOHOro  JKCIepUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM UM  MPOEKTHOW  JEATEIBHOCTH  C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000OPYAOBAHUS;

pemaTh pacy€THBIE 3a/1a4 C SIBHO 3aJJaHHOH (PM3MYECKOil MOJIeNbIO, UCIIOJB3YS (pru3nveckue
3aKOHBl M MPHUHIUIBI, Ha OCHOBE aHAlM3a YCIOBUS 3a/aud BBIOMpATh (PU3MUECKYIO MOJEIb,
BBIICNATh (PpU3MUYECKHE BENUYMHBI U (OpMYNbI, HEOOXOOUMBIE Al €€ pelieHUs, NMPOBOAUTH
pacy€Thbl ¥ OILIEHUBATh PEAIbHOCTH MOJIY4YE€HHOTO 3HaUeHUs! (PU3NUECKON BETUUYHHBI;

pelmarh KaueCTBEHHBbIE 3aJayd: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO LIENOYKY
paccyXJeHUi ¢ ONOpOol Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS,;



MCIOJIb30BATh MPH PEIICHUH Y4eOHBIX 3a]1ad COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIL TIOMCKA, CTPYKTYPHUPOBAHHs, HMHTEPIPETAMH W MPEJICTaBICHHUS Y4eOHOW H HaydHO-
MOMYJISIPHON MH(POPMAIUH, MOTYYEHHON M3 pa3IMYHBIX UCTOYHHKOB, KPUTUYECKH aHAIU3UPOBATH
MOJTy4aeMyr0 HHPOPMAITHIO;

MPUBOANTH TMPHUMEPHl BKIJIAJa POCCHUICKMX W 3apyOEKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUM;

WCIIOJIb30BATh TEOPETHUECKUE 3HAHUS M0 (PHU3HMKE B TIOBCEIHEBHOW JKM3HU ISl 00ECTICUeHHSI
0€30MaCHOCTH TpU OOpalIeHWH C MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAaHEHHS
3J10pOBbsI U COONIOACHNS HOPM SKOJIOTUYECKOTO TMOBEJCHUS B OKPYKaIOLLEH CpeIe;

paboTaTh B IpYIIE C BBHIIOJHEHUEM Pa3IMUHBIX COLMANBHBIX POJIEH, IJIAHUPOBATH padbOTy
IPYNIbI, palMOHAIbHO pacHpeleNsiTh O00sS3aHHOCTH U IUIAHUPOBATh  JESATENBHOCTh B
HECTaH/JAPTHBIX CHUTYaIUsAX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXXJIOTO M3 YYAaCTHHUKOB TPYIIbl B
pelIeHrne paccMaTpUBaEeMON MPOOIIEMBI.

K xonny oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHHWU COBPEMEHHOM
Hay4YHOW KapTHHBl MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKM W TEXHOJIOTHH, B INPAKTHYECKOU
NeSITEeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPaHUIBl TNPUMEHEHHsS] U3YYEHHBIX (U3NYECKUX MOJENEH: TOYEeUHBIH
ANIEKTPUYECKH 3apsf, Jyd CBETa, TOUCUHBIN UCTOYHHUK CBETA, SiAepHAas MOJIENb aTOMa, HYKJIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpHU pelIeHNH (PU3NUECKUX 3a4a4;

pacro3HaBaTh (PU3MYECKUE SBIEHUA (MPOIECChI) M OOBACHITH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE JEWCTBUA TOKa, B3aUMOJCICTBHE MAarHUTOB, O3JEKTPOMAarHUTHAS
WHIYKLWSA, JeMCTBHE MAarHUTHOTO II0JII Ha TPOBOJHUK C TOKOM M JIBUXKYIIMICS 3apsn,
AIIEKTPOMArHUTHbIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakiuus U TOJSIpU3alus CBeTa, JJUCIEpPCHs CBETa,
dotornekrpuueckuii dpdext (hoTodapdekT), cBeToOBOE NaBlieHHE, BOZHHMKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTHCHIBaTh M3y4YCHHbIC CBOICTBA BelIECTBA (AJIIEKTPUUYECKHE, MarHUTHBIE, OINTHYECKHE,
ANIEKTPUYECKYI0 MPOBOJUMOCTh PA3UYHBIX CpPEl) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCIOJIb3YS  (PU3MYECKHE BEIMYMHBI: AJIEKTPUYECKHI 3apsl, Ccujia TOKa, OJIIEKTPUUYECKOe
HaMpsDKEHHE, AJIEKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOJBUXKYIIAs CHIIA,
paboTa TOoka, WHAYKLMS MarHUTHOTO TOJs, cuia Awmrmepa, cuwia JlopeHna, HWHIYKTUBHOCTh
KaTYIIKH, SHEPrus SJICKTPUYECKOTO W MArHUTHOTO TOJEH, MepuojJ W YactoTa KoyieOaHHWil B
KoJebaTeNbHOM KOHTYpE, 3aps] M cujia TOKa B MPOILecCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX
KojeOanuii, (GOKyCHOE pacCTOSIHUE€ W ONTHUYECKas CHJia JIMH3bI, MPH OMUCAHUM MPABUIHHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIBI, YKa3bIBATh
(bopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMH BeTMUUHAMM;

OIMCBIBATH U3yUYECHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, HCIIOJIB3Ys (PU3NUECKUE BEIINUUHBI:
CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJIH, JIMHA BOJIHBI M YacTOTa CBETA, SHEPrus M MMIyibc (POTOHA,
NIEpHOJ] TOJIypacnaaa, PHEPrus CBSI3U ATOMHBIX SJIEP, IPHU ONHCAHUU IPABUIBHO TPAKTOBATh
(¢u3nYecKuil CMBICI UCTIONIb3YeMbIX BEIMYUH, UX 0003HAUEHUS M €IMHUIIBI, YKa3bIBaTh (GOpMyIIbl,
CBSI3bIBAIOIME JAHHYIO (DU3MYECKYIO0 BEJIMYMHY C JPYTMMHU BEJIHMUYMHAMM, BBIYHUCIATH 3HAUCHHE
(bU3n4YEeCKOi BETUYNHBL;



aHATM3UPOBaTh (U3NYECKUE TMPOLECCHl U SABJICHUSA, HCIOIb3ysd (HU3UUYECKUE 3aKOHBI H
HMPUHLIMIBL: 3aKOH OMa, 3aKOHBI NIOCIEI0BATEIBHOIO U NapauIEIbHOIO COEIUHEHHS IPOBOAHUKOB,
3akoH  JIxoyma—JleHna, 3akOH OJJEKTPOMArHUTHOM MHAYKLUH, 3aKOH  IPSMOJIMHEHMHOIO
pacnpoCTpaHEHHUsl CBETa, 3aKOHbI OTPAaXEHUS CBETA, 3aKOHBl IPEJIOMIICHUS CBETa, YpaBHEHUE
OliHmTeHa s poTo3dexra, 3aK0OH COXpaHEHHs] SFHEPIHH, 3aKOH COXPAHEHUsI UMITYJIbCa, 3aKOH
COXpaHEHHUs NIEKTPUUYECKOIO 3apsi/ia, 3aKOH COXPaHEHUs1 MacCOBOI0O YHca, NOCTynaTsl bopa, 3akoH
pPagMOaKTUBHOIO pacmajga, NPU 3TOM pa3IddaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4YEeCKOE BRIPAKEHUE M YCIOBHS (TPaHULIBI, 00JIaCTH ) TPUMEHHUMOCTH;

ONPEJENATh HANPABICHUE BEKTOPAa NHAYKIIMM MAarHUTHOTO MOJISl IPOBOJHUKA C TOKOM, CHJIbI
Awmriepa u cuisl Jlopenna;

CTPOUTH M OIIUCHIBATh U300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh OKCIIEPUMEHTHI 110 HCCIEIOBaHHUIO (DU3MUECKUX SBIECHUH U TIPOLIECCOB C
HCI0JIb30BAHNEM MPAMBIX U KOCBEHHBIX M3MEPEHMI: IpHU 3TOM (HOPMYIUpPOBATh podiieMy/3aaauy
U TUNOTE3y y4eOHOro 3KCIIEpUMEHTa, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO 00OpyIOBaHUS,
MIPOBOJUTH ONBIT U (GOPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUYHH, IIPU ITOM BBIOUPATH
ONTUMAJIBHBIA CHOCOO HM3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJIbI OIICHKH IOTPEHIHOCTEM
U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (DU3MUECKUX BEJIIMYUH C HCIIOJIb30BAHHUEM MPSIMBIX MU3MEPEHUM:
P ATOM KOHCTPYHMpPOBATHh YCTAHOBKY, (UKCHPOBATh pE3yJbTaThl IOJYYEHHOW 3aBUCHMOCTH
(bu3NyecKuX BEIMYHMH B BHJI€ TaOIUI U rpa(UKOB, AeJaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEI0BAHMUS;

coOmogare npaBuia O€30MacHOro Tpyda HpPHU MPOBEICHUM MCCIEJOBAHUH B paMKax
yu4eOHOro  JKCIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM M MPOEKTHOW  JEATENbHOCTH  C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pelaTh pacy€THBIE 3a/1a4 C SIBHO 3aJJaHHOHN (PM3MYECKON MOJIENBIO, UCHIOJb3Ys (pU3HUECKUe
3aKOHBl M MPHUHIUIBI, Ha OCHOBE aHAlIM3a YCIOBUA 3a/Ja4d BbIOMpATh (PU3MUECKYIO MOJEIb,
BBIIENATh (PU3MUYECKHE BEIUYMHBI U (OpMYNbI, HEOOXOOUMBbIE A €€ pelleHUs, MPOBOAUTH
pacy€Thbl ¥ OLIEHUBATh PEAIbHOCTH MOJIy4€HHOIO 3HaU€HUs! (PU3UUECKON BETUYHMHBI;

pelars KadyeCTBEHHBbIE 3alay: BBICTPAaUBaTh JIOTMYECKHM HENPOTUBOPEUYMBYIO LIENOYKY
paccyKJeHU ¢ OOpO Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJIb30BaTh MIPU PEIIEHUH YY4EOHBIX 3a]lau COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
IVl TIOMCKa, CTPYKTYpUPOBAHMs, WHTEpIpEeTalM U NpPEACTaBICHUs Y4eOHOM M Hay4yHO-
HOMYJSAPHON MH(OPMALUK, OJYYEHHON U3 pa3IMyHbIX UCTOYHUKOB, KPUTHUECKU aHAJIU3HPOBATH
[0JTy4aeMytro HH(OpMaIuio;

OOBSICHATh NMPUHLHUIIBI ASHCTBUS MAlllMH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3ivyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HM,

IPUBOANUTH IMPHUMEPHI BKJIAJAa POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJb30BaTh TEOPETUUECKUE 3HAHUSA M0 (Pr3MKe B MOBCEIHEBHON >KM3HU sl 0OecrieueHHsI
0€30MacCHOCTH NpU OOpallleHWu C MpUOOpaMM M TEXHUYECKUMHU YCTPOMCTBAMU, Ul COXPaHEHMS
3JI0pOBbSI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOIIeH cpefie;

paboTaTh B Ipynme ¢ BBIIOJIHEHUEM Pa3JIMUHBbIX COIMAJIBHBIX pOJIeH, MiIaHUpOBaTh paboTy
IpYIIbl, pPAalMOHAIBHO  PACHpPENeNsATh OOSM3aHHOCTM W IUIAHUPOBAaTh  JEATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXXJIOTO M3 YYAaCTHHUKOB TPYNIbl B
pelieHre paccMaTpuBaeMOi POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
! https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATETbHOCTH JIIOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/I)II)(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
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Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchbl B HI€ATBHOM Ta3e U ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MosekynsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpuCTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIJIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme
«Inekrpocraruka. [locTossHHBIN

66 3neKTpuueckuii Tok. Toku B 1 bubnuoreka [IOK
pasnuuHbIX cpeaax» /Beepoccuiickast https://m.edsoo.ru/ff0c8a8a
poBepoyHasi paboTa MpH MPOBEACHUN
Ha OyMa)>KHOM HOCHTEJIE

67 PezepBublit ypok. KonTposibHas 1 bubnuoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes .., Byxosues b.b., Corckuii H.H.; mon
penakmueit [laphentreBoit H.A. AkninonepHoe ob6mectBo «M3aaTeancTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6

