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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHsS Ha ypOBHE CpeaHero oOmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHMSI OCHOBHOI
oOpa3oBarenbHOM mporpamMmbl, mnpenacraBieHHbix B OI'OC COO, a Ttakke ¢ y4€roMm
¢benepanbHOll paboueil mporpaMmbl BOCIHUTAaHUS M KOHLENIMHM NPENoAaBaHUs y4eOHOro
npeamera «®Pusuka» B oOpa3oBaTeNbHBIX opraHu3zauusx Poccuiickoit  ®Denepanuu,
peasm3yIoNMX OCHOBHbIE 00pa30BaTEelbHbBIE IPOTrPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HaANpaBiIeHO Ha (HOpPMHpPOBAHHME €CTECTBEHHO-
Hay4yHOW KapTHHBI Mupa oOydaroumxcs 10—11 kmaccoB npu oOyueHuu ux ¢(u3nke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/1€ATEIbHOCTHOrO Noaxoaa. [IporpamMMa 1o pusnuke cOOTBETCTBYET
tpedoBanussM ®PI'OC COO k niaHUpyeMbIM JMYHOCTHBIM, NPEAMETHBIM M METanpeIMeTHBIM
pe3yibTaTaM OOy4ueHHs, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh peaM3allMi MEXIPEIMETHBIX
cBsizell (PU3MKM C €CTeCTBEHHO-HAaY4YHbIMM Yy4yeOHBIMU NpeaMmeTamMu. B Hell ompenenstorcs
OCHOBHBIE 11€JIM M3y4eHHsl (PU3MKM Ha ypOBHE CpelHero oluiero oopa3oBaHus, INIAHUPYEMbIE
pe3yabTaThl OCBOEGHUS Kypca (HM3MKU: JMYHOCTHBIE, METallpeIMeTHbIe, INpeiMeTHble (Ha
0a30BOM YpOBHE).

[TporpamMMa no gu3MKe BKIIOYACT:

® [IJJTAaHUPYEMBbIE PE3yJIbTaThl OCBOEHMS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM 4HCIIE

IpeAMETHBIE PE3YJIbTATHI 10 TOAAM O0Yy4EHMUS;

e cozieprkanue yueOHoro npeaMera « Pusnka» 1mo rogaM o0ydeHusl.

du3rka KaK HayKa 0 HauboJjiee 00X 3aKOHAX MPUPOABI, BBICTYIAs B KAYECTBE y4eOHOT O
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJAJ B CUCTEMY 3HaHHH 00 OKpYXKarolleM MHpeE.
[IkonbHBI Kypc GHU3MKH — CHUCTEMOOOpa3yrOUIMid JJIsi €CTECTBEHHO-HAYYHBIX YUeOHBIX
IIPEAMETOB, MOCKOIBbKY (PU3MUECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB M SIBJICHHUH, N3ydaeMBbIX
XUMHEH, Omonoruer, ¢puznyeckoil reorpadueil m actpoHomueid. Vcrmonp3oBaHue W aKTUBHOE
IpUMEHeHHne (U3NYECKUX 3HAHUM OIpeneNnseT XapakTep U pa3BUTHE pPa3HOOOpa3HBIX
TEXHOJIIOTUH B cdepe SHEPreTHKH, TPAaHCIOpPTa, OCBOCHHUS KOCMOCA, IONYUYEHHUS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3ydueHue Gpu3ukyu BHOCUT OCHOBHOW BKJIAJ B
(dbopMupOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aromuxcsi, B GOpMUPOBAHUE YMEHHI
INPUMEHSATh HaAY4HbIH METO/ O3HAHUS IIPU BBINOJIHEHUN UMU Y4eOHBIX UCCIIOBAaHUH.

B ocHOBY Kypca ¢u3uKu Ui ypOBHsI CPEAHEro o01ero oopa3oBaHusl MOJI0KEH psa UieH,
KOTOPbIE MOXHO PacCMaTPUBaTh KaK MPUHLUIIBI €70 MOCTPOSHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEll KypcC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuaj U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK BOMPOCHl KIACCUUECKOH, TaK U
COBpEMEHHON (PU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepHuall Kypca (U3NKH 00BEAUHEH BOKPYT
¢usnyeckux Teopuil. Beaymmm B Kypce sBisiercss (OpMHpPOBaHHE IPEACTaBIEHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U MOJIE.

Hoesa eymanumapuszayuu. E€ peanuzanus npeamnoiaraeT UCHOIb30BaHUE I'YMAHUTAPHOIO
MOTEeHIMaNa (PU3UICCKON HAyKH, OCMBICICHUE CBS3M Pa3BUTH (PH3UKH C PA3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMUECKUMH NTPOOJIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3MKHU mpeanonaraeT 3HaKOMCTBO € IMIUPOKUM
KPYTrOM TEXHHYECKHUX U TEXHOJOIMUECKUX MPUI0KEHUI U3YydEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonocuzayuu peanu3yeTrcs IOCPEICTBOM BBEACHHS JJIEMEHTOB COJAEpXKaHMS,
MOCBSIIIEHHBIX IKOJOTMYECKUM IMPOOIEMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI C PAa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a Takxke 00CyXJeHHs IPpoOJIeM pallMOHaIbHOIO PUPOIONOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepxHEBbIMU 3JIEMEHTaMH Kypca (PU3MKM Ha YPOBHE CpPEAHEr0 OOLIEro oO0pa3oBaHUS
SABIIIIOTCA  (u3nueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUH O CTPYKTYype MOCTPOCHHUS
¢usnyeckoil Teopuu, poiu (QyHIAMEHTAJbHBIX 3aKOHOB W NPUHLHUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPUPOAE, FPAaHUIIAX MPUMEHUMOCTH TEOpPUH, JJII OMHCAHMSI €CTECTBEHHO-
HayYHBIX SIBJICHUH U MPOI[ECCOB).

CucteMHO-1eATeIbHOCTHBIN MOAX0J B Kypce (PU3MKH peann3yeTcs Mpexe BCEero 3a Cuér
OpraHu3alMM SKCIIEPUMEHTAILHON eATeIbHOCTH oOy4daromuxcs. [{ins 6azoBoro ypoBHs Kypca
(GU3UKH — ATO UCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPHMEHTOB
nmabopaTopHbIX paboT, KOTOpble B MporpaMMe mno (HU3UKe OOBEAMHEHBI B OOIIMI CIHCOK
YUYCHUYECKHX NPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedHe JIaOOpaTOPHBIX PadoT,
IIPOBOAAUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacCTHUKaMHU 0O0pa30oBaTelbHOrO
npolecca UCXos U3 0OCOOCHHOCTEHN IUIAHUPOBAHUS U OCHAIleHus kabuHera ¢usuku. [Ipu s3Tom
obecrieunBaeTcsl OBJIaJlcHUE OOYYalOIIMMUCS YMEHHSIMU IPOBOAMUTH KOCBEHHbBIE HM3MEpPEHUs,
UCCIIeIOBaHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEpKE
HPEIOAKEHHBIX THIIOTE3.

Bonbiioe BHMMaHue yaenseTcs peleHUI0 pacuéTHBIX U KauyeCTBEHHBIX 3aaad. [Ipu sTom
IUISL pacyE€THBIX 3ajjad IPUOPUTETOM SIBIIIOTCS 3alauil € SBHO 3a/laHHON (PU3UYECKON MOJEbIO,
MO3BOJIAIOIIME MPUMEHATh H3yYEHHBbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOro pasjena
Kypca, Tak U UHTErpUpys 3HAHMS U3 pa3HbIX pa3aesioB. i KaueCTBEHHBIX 3a/a4 PUOPUTETOM
SBIIIIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKaHMUs (U3NYECKUX SBJIEHUH U IPOLIECCOB B
OKpYXKalolel J>XU3HHU, TpeOyrlme BbhIOOpa (U3HYECKOW MOJENU IS CUTYallMd TMPAKTHKO -
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PI'OC COO Kk MaTepuaabHO-TEXHUYECKOMY
obecrieueHUI0 ydeOHOro mporecca 0a3oBbIi ypoBEeHb Kypca (M3UKH Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMs JODKEH M3Yy4aThCsl B YCIOBHSIX IPEIMETHOro kabuHera (UMK Wim B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOr 0 IUKiIa. B xabunete
(GHU3UKHU TOJDKHO OBITH HE0OXO0JMMOE JTab0paTOpHOE 000PYAOBAHHUE IJIsl BBIOJHEHNS yKa3aHHbBIX
B IporpamMme 1o (U3MKE YYEHHMUECKHUX MPAKTUYECKUX pabdoT M JIEMOHCTPAIMOHHOE
o0opyaoBaHUeE.

JleMoHcTpalmoHHoe 00opynoBaHue (opMupyercds B COOTBETCTBHMM C IPHUHIIMIIOM
MHHMMAaJIbHON JIOCTaTOYHOCTH U OOECHeYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B IporpamMme 1o
¢u3MKe KIIOUYEBBIX JEMOHCTPALUil JUIs HCCIIENOBaHMUs M3y4aeMbIX SIBJIEHHM M MPOLIECCOB,
SMIUPUUYECKUX U (PyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpymOBaHHE JUIsl YYEHHMUECKUX IMPaKTUYECKUX paboT GopMupyercs B
BUJIE TEMAaTHUECKUX KOMIIJICKTOB M OOECleuMBaeTCsi B pacuére OJHOIO0 KOMILJIEKTa Ha ABYX
oOyyaronmxcsa. TemaTHueckue KOMILIEKTHI J1abopaTOpHOro OOOpYIOBaHUS JOJDKHBI OBITH
IIOCTPOEHBl Ha KOMIIJIEKCHOM HCIOJIb30BAaHWU AHAJIOrOBBIX M LU POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJIE€ IU(DPOBBIX JabOpaTOPHUi.

OCHOBHBIMHU LIEJISIMU M3y4€HUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCA:

e hopMHpOBaHHE HHTEpeca M CTPEMIIEHHS OOYYaloIMXCsd K HAayYHOMY M3Yy4YCHHUIO

NPUPO/IBI, Pa3BUTHE UX HHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEHH;
®pa3BUTHE TMPEACTABICHUI O HAy4yHOM MeETOJe TO3HaHus U  (QopMHUpOBaHUE
HCCJIEZI0BATEIbCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



¢ (hopMUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3Y4CHHs] OCHOB CTPOEHHS
MaTepuu 1 GyHIaMEHTAJILHBIX 3aKOHOB (D3 KH;

¢ hopMHpOBaHNE YMEHHUI OOBSCHATH SBJICHUS C MCIIOJIb30BaHHEM (DPU3NYECKUX 3HAHUH U
HaYYHBIX JI0Ka3aTeJIbCTB;

¢ hopMUpOBaHUE TPEACTABICHUN O PO (PU3MKU JUIST Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOT .

JocTimkeHne 3THX Leneil o0ecredynBaeTcss pelIeHHEM CIeIyIIIuX 3a7ad B Ipoliecce

M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs:

e IpUOOpETEHHE CHCTEMBl 3HaHWH 00 OOMMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOJINHAMUKY, KBAHTOBYIO
(GU3UKY ¥ 3JIEMEHTHI aCTPOPU3UKH;

e hopMHpOBaHHE YMEHMH MPUMEHATh TEOPETHUECKUEe 3HaHMA Ul  OOBsSCHEHHUs
(GU3NYEeCKUX SBJIEHUH B MPUPOAE U [JJsI NPUHATUS IPAKTUYECKUX pEIIeHUN B
HOBCE/IHEBHOM )KU3HH;

® OCBOEHUE CIIOCOO0B PELICHUS PA3IMUYHbIX 33/1a4 C SIBHO 33JJaHHON (PU3HUECKON MOJENbIO,
3ajja4, IOJAPAa3yMEBAIOIIMX CaMOCTOATENbHOE CO3JaHue (U3MUECKOW Mojen,
aJIeKBaTHOH YCJIOBUSIM 3a/lauM;

eIOHUMaHHE (PU3NYECKMX OCHOB M INPHUHLUIOB JEHCTBUS TEXHMYECKUX YCTPOHCTB HU
TEXHOJIOIMUYECKUX MPOLIECCOB, UX BIMUSIHUS Ha OKPYKAIOIIYIO CpeNy;

®OBJIAJICHUE METOJAMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M IPOBEACHUS (U3UUECKUX
HKCIIEPUMEHTOB, aHauM3a M  HMHTEpOpeTauud  HHOOPMAIUM,  ONpeeIeHHs
JOCTOBEPHOCTH MOJIYYEHHOT0 pe3yibTaTa;

®CO3/IaHUE YCIIOBHI IJIi Pa3BUTHS YMEHUW MPOEKTHO-HCCIEAOBATEIHCKOM, TBOPYECKOM
JeSITEIbHOCTH.

Ha u3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS
orBoautcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B Henemo), B 11 kiacce — 68 yacos (2
yaca B HEJICJO).

[Ipennaraemslii B mporpaMMe o ¢pu3ukKe rnepedyeHb 1a00paTOpHbIX U MPAKTHYECKUX paboT
ABISICTCS PEKOMEH/IOBAaHHBIM, YYHTENb JI€JaeT BHIOOP MPOBEACHHUS JTa0OpaTOPHBIX paboT U
OIIBITOB € Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00y4aroImuxcs.



COJEPXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOTO NO3HAHUS
®duznka — Hayka o npupoxae. Haydnsle MeTOIbl ITO3HAHMS OKpyskaromero mupa. Ponb
SKCHEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PUBHKE.
MogenupoBanue ¢pu3nyecKux sBJIeHUN U mpoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI U TEOPHUHU. |'paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. I pUHITUI COOTBETCTBUS.
Poms m mecrto ¢u3uku B (HOPMHUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHBI MHpa, B
MIPAKTUYECKOM IESATEIBHOCTH IO EH.

JdemoHCcTpanuun
AmnanoroBblie U HU(POBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHbBIE TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMYecKoro mABuxkeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CpedHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepUaJIbHONW TOYKH, UX MPOEKLUHUHA HA OCH CUCTEeMBbl KOOpAHHAT. CI0XKEHHE MepeMEIEHUN 1
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE NBIKEHHUE. ['paduku 3aBUCHMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHMSI, ITyTH U NIEpEMELICHUS] MaTEPUAIBHON TOYKH OT BPEMEHH.

CBobonHOE azieHre. Y CKOpeHne CBOOOTHOTO TaIeHUsI.

KpuBonuHeitHoe nBukeHue. J[BMKEHHME MATEpUATbHOM TOYKHM II0 OKPYXKHOCTH C
IIOCTOSSHHOM IO MOJYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHENHass CKOpocTh. Ilepuon um
yacToTa oopamieHus. LleHTpocTpeMuTenbHOE YyCKOPEHNUE.

TexHuueckue yCTpPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIHAOMETP, JBH)KEHUE
CHapsJ0B, LICITHbIE U PEMEHHBIE MIEPENAUH.

JdeMoHcTpanuu

Mogenb cucteMbl OTCYETA, HILTFOCTPALUS KHHEMATUYECKUX XapAaKTEPUCTUK JBUKEHHUS.
[TpeoOpazoBaHue NBHKEHUI C MCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne nerxeHus Tena, OpouIeHHOro Mo YIIoM K TOPU30HTY U TOPHU30HTAIIBHO.
W3mepenne yckopeHus: CBOOOAHOTO aACHHUS.

HamnpaBnenue ckopocTd npu JBUKEHHUH 110 OKPY>KHOCTH.

JlaGopaTopHbie padoThI
1. W3zydeHue NBYKEHUS TeJa MO OKPYXKHOCTH.

Tema 2. /lunamuka

ITpuniun otHocutensHOCTH ["amunes. Ilepseiii 3akoH HeroToHa. HEpumanbHble cucTeMsl
orcy€ra.

Macca tena. Cuma. Ilpunnun cynepnosunuu cuil. Btopoit 3akoH HeroTona mms
MaTepualbHOU TOukH. Tperuit 3akoH HproTOHA U MaTepuaIbHbIX TOYEK.



3akoH BcemMupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuyeckast CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonbxeHusi, kaueHus). Cuma tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJbKEeHUs U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna compoTUBICHUS
TP IBMXKCHHUH TEJIa B KUIAKOCTH HJIH Ta3e.

[ToctynarensHOE U BpalaTesbHOE IBUKEHHE a0COIIOTHO TBEPAOIO Tena.

MOMEHT cHuIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. YcioBHsSi paBHOBECHS
TBEPAOTO Tea.

TexHuueckne YCTpOWCTBA M MPAKTUUYECKOE TMPUMEHEHHUE: TMOJIIMITHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

JdemoHcTpanuun

SIBrieHnE HHEPLUY.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIUX TEJL.

Bropoii 3akon HetoTOHA.

U3zmepenue cui.

CrnoxeHue cui.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.

HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U MaJICHUH.

CpaBHEHUE CUJT TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBeCH .

JlaGopaTopHbie padoThI
1. M3mepeHue )KeCTKOCTH MPY>KUHBI.
2. Hzmepenue korpduiineHTa TpeHUs CKOIbKEHHUS.

Tema 3. 3akonbl coOXpanenus 6 MexanuKe

Nmnynbc MmaTepraabHOW TOYKH (TeNa), CHCTEMbl MaTEPHAIbHBIX TOUeK. UMIynbc CUITBI U
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JIBH)KEHHUE.

PaGora cuitel. MOIITHOCTD CHIIBIL.

Kunernueckast sHeprusi mMarepuanbHOd Touku. Teopema 00 M3MEHEHUM KUHETHYECKOU
SHEPIum.

[TorennuanbHas sHeprus. [loTeHmansHas sHEprus ynpyro 1ehopMUPOBAHHON MPY>KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H MOBEPXHOCTU 3EMITH.

[TorennmanbHble W HEMOTEHUMANbHbIE CUIBbL. CBS3b pabOOTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUUECKOW SHEPrUM CUCTEMbI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPruu.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue ycTpoucTBa M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMEP, NMPYXKUHHBIN
MHUCTOJIET, IBUKECHHUE PAKET.

JdeMoHCcTpanuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTHBHOE IBM)KEHHE.

[Tepexon MOTEHIIMAIBHOM SHEPTUU B KHHETHYECKYIO U 00paTHO.

JlaGopaTopHbie padoThI
1. H3yueHue 3aKoHA COXpaHEHUS YHEPTUU.



Pa3nen 3. MoJsekyasipHas (pU3MKa M TEPMOJMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHbBIE MOJI0KEHUS MOJIEKYJISIPHO-KUHETUUECKO TEOPUU U UX ONBITHOE 00OCHOBaHUE.
Bbpoynosckoe naBuxenue. duddysua. Xapaktep IBUKEHUS U B3aHMMOACHCTBHS 4YaCTHUIL
BeuiecTBa. Mojenu CTpOEHUs Ta3oB, KUJAKOCTEH M TBEPABIX Tel U OOBSICHEHUE CBOICTB
BEIlIECTBA HAa OCHOBE 3THX Mojened. Macca u pa3Mepbl Moisiekyn. KosmuecTBo BemiecTBa.
[Tocrosinnas ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lkana remnepatyp Llenscus.

Mogenp uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOM Teopun
ueanbHOro rasa. AOCOMIOTHas TeMIepaTypa Kak Mepa CpeAHell KHHETUYECKOW HHEPruu
TENJI0BOro JBHWKeHUA dactul rasa. Illkama temmeparyp KensBuHa. 1'a30Bble 3aKOHBI
VYpaBuenue MenneneeBa—Knaneiipona. 3akon [lanbToHa. M3ompoueccsl B MIEaTbHOM Tase C
IIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npencraBieHre U30IPOLECCOB: U30TEPMa,
n30x0pa, u3odapa.

TexHuueckre ycTpoicTBa U NPAaKTUYECKOE IIPUMEHEHHE: TEPMOMETp, OapoMeTp.

JleMoHCTpanuu

OmnbIThl, AOKa3bIBalOIIME JMCKPETHOE CTPOEHME BelecTBa, Qororpaduu MOJIEKy
OpraHMYeCKUX COEAMHEHUI.

OmnpiTel 110 17U dy3un xKuaKOCTEN U ra30B.

Mosens 6pOyHOBCKOTO JBUKEHUSI.

Mopnens onbita lITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOT O B3aUMO/1€H CTBHUS.

Mogenb, HUTIOCTpUpYIOIIas MPUPOLY aBIEHHUS Ta3a Ha CTEHKH COCy/a.

OnBIThI, WLTIOCTPUPYIOLINE YPAaBHEHNE COCTOSHUS UJ1€aIbHOTO ra3a, U30MPOLECCHI.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHamuueckass cucreMa. BHYTpeHHss JHEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crnocoObl €€ n3MeHeHus. KonnuecTtBo Tennorsl U pabota. BHyTpeHHss 3HEprus 0qHOATOMHOIO
UJeanbHOro ra3a. Buasl Temionepeaayun: TeMIONPOBOAHOCT, KOHBEKIUS, U3IyYeHHE. Y 1eIbHAas
TETIOEMKOCTD BelecTBa. KoaruecTBo TEmaoThl Py TeJIonepenaye.

[Tonsatue 06 ammabatHoMm mpouecce. IlepBwiii 3akoH TepMoauHamMuku. l[IpumeHeHue
IEPBOro 3aKOHa TEPMOJIMHAMUKH K u3ompoieccam. ['paduueckas unteprperanus paboThI rasa.

Bropoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MPOLIECCOB B MPUPOJIE.

TenuoBbie MammHbl. [IpuHIUIBL AeHCTBUS TENIOBLIX MaluH. [IpeoOpa3oBaHus SHEPrUH B
TeruioBbIX MammHaxX. KosdduuueHnt nmonesnoro nedictBus TeniaoBoi mMamuubl. Hukn Kapho u
ero ko3 GPHUIIMEHT MOJE3HOT0 ASHCTBUS. DKOJOTHYECKHUE MPOOIIEMbI TEIIODHEPT €TUKH .

TexHuueckue ycTpolcTBa M NPAKTHUYECKOE NPUMEHEHHE: [BUTaTellb BHYTPEHHErO
CropaHusi, ObITOBOI XOJIOAUIIBHUK, KOHIULIUOHEP.

JdemoHcTpanumn

H3MeHeHne BHYTpEHHEH SHEpruu Teja MPH COBEPIICHHH paboOThl: BBUIET HMPOOKU U3
OYyTBUIKM TOJ] JIEWCTBHEM C)KAaTOrO BO3/yXa, HarpeBaHue 3dupa B JATyHHOM TpyOke MyTEM
TpeHus! (BUIEOAEMOHCTPALIHS).

W3MeHeHue BHYTpeHHEN SHEPruM (TeMIIEpaTyphl) Tea NpH TENJonepesaye.

OneIT o aaabaTHOMY PacUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).



Mopenu HaPOBOﬁ Typ6I/IHBI, ABUT'ATCJIsI BHYTPCHHET O CropaHus, pCaKTUBHOI'O ABUT'ATCIIA.

JlaGopaTopHbie padoThI
1. DxcnepuMmeHnTanbHas npoBepka 3akoHa I'eii-Jlroccaka

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pazoevie nepexoowvl

[TapooOpazoBanne u koHmeHcauus. Mcmapenne wu  kumeHwe. AOCONMIOTHAsS U
OTHOCHTEJIbHAS BJIAXXHOCTh BO3AyXa. HachlmeHHslid map. YaenpHas TemjaoTa napooOpa3oBaHMUs.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIABJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHUS CBOHCTB KPHCTAIIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBieHue u Kpucraimzalus. YenbHas
TernsoTa niaasiaeHus. Cyonaumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckne yCTpoilcTBa U MPAKTUUECKOE IMPUMEHEHHE: TUIPOMETP U ICUXPOMETD,
KAJIODUMETP, TEXHOJOTMU  IOJYYEHUsS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HaHOMAaTepUaioB, U HAHOTEXHOJIOTUH.

JleMoHCTpaLun

CBoiicTBa HACBIILIEHHBIX MAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl M3MEpEHUs BIAKHOCTH.

HaOnroieHre HarpeBaHus U IJIaBJICHHS KPUCTAJUIMYECKOTO BEIECTBA.
JleMOHCTpanus KprCTauIoB.

Pa3znen 4. dinekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzanus Ten. OJEKTpUdeckuil 3apsan. JBa BHIa DJIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKY, AUBJIEKTPUKHU U MOJIYIPOBOAHUKHU. 3aKOH COXpaHEHUS dJIEKTPUUECKOT0 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbIl  3JeKTpUuYecKHd — 3aps.
Onextpuueckoe mnozie. Hanpsok€HHOCTh anekTpuueckoro mnons. [IpuHiun cynepno3uuuu
JNEKTPUYECKUX ITOoNeH. JIMHNM HanpsKEHHOCTH 2IIEKTPUYECKOT O TIOJIS.

PaGota cun anexktpocratMueckoro monsd. IloreHuman. Pa3HOCTE  mOTEHIMAIIOB.
IIpoBOAHUKY U AUBJIEKTPUKH B 3JIEKTPOCTATUYECKOM IoJ€. JIuaiiekTpruueckas NpOHUIIAEMOCTb.

OnexTpoéMkocTb. KonzeHcaTop. DJEKTPOEMKOCTh INIOCKOIO KOHJEHCATOpa. OHEPrus
3apsHKEHHOT0 KOHJZIEH caTopa.

TexHuyeckne ycCTpOWCTBAa M INPAKTUYECKOE INPUMEHEHHE: 3JIEKTPOCKOI, IEKTPOMETP,
3JIEKTPOCTATUYECKAsl 3alMTa, 3a3e€MJIEHHE 3JIEKTPOIpPHOOpPOB, KOHIEHCATOp, KOMHUPOBAIbHBIN
amnmnapar, CTpyWHBbIN IPUHTED.

JdeMoHCcTpanuu

VYCTpOoNCTBO M MPUHIUT A€W CTBHS SJIEKTPOMETPA.
B3aunMoneilicTBue Ha3JIEKTPU30BaHHBIX TEl.
DIIEKTPUYECKOE T10JIE 3aPSKEHHBIX TEll.
ITpoBOAHUKH B 3JIEKTPOCTATUYECKOM IOJIE.
OnexTpocTaThyecKas 3aluTa.

JIMDNeKTPUKH B 2JIEKTPOCTATHYECKOM TOJIE.



3aBUCUMOCTb  JIEKTPOEMKOCTH IJIOCKOTO KOHJEHcaTopa OT IUIOIAAM IJIACTHH,
paccTOSHUS MEXYy HUMU U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.
OHeprus 3apsKEHHOr0 KOHJIEHCaTopa.

Tema 2. Ilocmoannstii 3nekmpuueckuit mok. Toku 6 paznuuHnvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBHS CyLIECTBOBaHUS 3JIEKTPUYECKOro TOKa. VICTOYHMKH TOKa.
Cuna Toka. [TocTosIHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 yyacTka LeTH.

DneKTpuyecKkoe COIPOTHUBJICHHE. YaensHOE CONPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEIUHEHHUE ITPOBOAHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH /xoyns—JIenna. MoOmHOCTE K TPUIECKOT O TOKA.

ONeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE COIPOTHBIIEHUE HCTOUYHUKA TOKa. 3akoH Oma 11
MOJIHOM (3aMKHYTOM) 3JIeKTpuyeckoi 1enu. Koporkoe 3ambikanue.

DJEeKTpOHHAs IPOBOAMMOCTD TBEPABIX METAJJIOB. 3aBUCUMOCTb COIPOTUBIICH Msl METAJLIIOB
oT TemrnepaTypsl. CBEpXIIPOBOIUMOCTb.

DneKTpudecKuil TOK B Bakyyme. CBONWCTBA IEKTPOHHBIX ITY4YKOB.

[TonynpoBoguuku. CoOCTBeHHass M INpUMECHas I[POBOAMMOCTb IOJYNPOBOJHUKOB.
CoiictBa p—Nn-nepexona. [lonynpoBoaHUKOBBIE TPUOOPBI.

DJNEeKTpUYECKUII TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIMTOB. OJIEKTPOIUTUYECKAsS
JUCCOLMALMS. DIIEKTPOIIU3.

DJIeKTpUYECKU TOK B ra3ax. CaMOCTOSITENIbHBI U HECAMOCTOSATENbHBIN pa3psan. MosHus.
[Ina3zma.

TexHuueckne yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJIbTMETD,
peocTaT, HUCTOYHUKHM TOKa, OJJIEKTpOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOphl, TEPMOMETP COMPOTHUBIICHUS, BAaKyyMHBIH IMOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN AM O, FalbBaHUKA.

JdemoHcTpanuun

N3mepenne cuiibl TOKA U HAPSIKEHUS.

3aBUCHMOCTh COMPOTUBIEHUS LMIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
IIOIIEPEYHOr 0 CEYEHUS U MaTepHaJIa.

CMelaHHOE COEJMHEHNE TPOBOJHUKOB.

[Ipsimoe m3MepeHue 3IeKTpoABUXKYIIeH cuibl. KopoTkoe 3aMblkaHHME TraJbBaHUYECKOTO
3JIEMEHTA U OLl€HKAa BHYTPEHHEr' 0 COIIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJIEKTPOJIUTOB.

HckpoBoil pa3psig 1 NIpOBOJAUMOCTh BO3AyXa.

OHOCTOPOHHSIS IPOBOAMMOCTD THOAA.

JlaGopaTopHbie padoThI
1. TlocnenoBatenbHOE U MapajuieIbHOE COCTUHEHHNE TPOBOJHUKOB.

2. HUzmepenne D/1C u BHyTpEHHEr0 CONMPOTUBJIICHNS HCTOUYHUKA TOKA.

Me:xknpeaMeTHBIE CBA3H



N3yuenune kypca ¢u3uku 6a3oBoro ypoBHs B 10 kiacce oCylIecTBISETCS € y4yETOM
COAEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOrMM, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O IO3HAHUS:
sBJIeHHE, Hay4dHbIH (pakT, rumoresa, (usnueckas BeJIWYMHA, 3aKOH, TeOopus, HaOIIOJEHUE,
9KCIEPUMEHT, MOJIETUPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMBbl ypaBHEHUH, JHHeHHas ¢QyHkusa, mnapabona,
runepboa, ux rpaduKku U CBONCTBA, TPUTOHOMETpHYECKHe (PYHKIIUU: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HX IMPOEKIUH HA OCH
KOOp/AMHAT, CII0)KEHUE BEKTOPOB.

Buonozus: MexaHu4eckoe JIBIKEHUE B *KHUBOH mpupoae, auddysus, ocmoc, TermnoodMeH
KUBBIX OPraHU3MOB (BUABI TEIJIONEPENAUH, TEMJIOBOE PABHOBECUE), DJIEKTPUUECKUE SBJICHUS B
YKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIEeCTBa, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TeIUIOBbIE CBOMCTBAa TBEPABIX TeN, >KUIAKOCTEH M Tra30oB, 3JIEKTpUYECKUE
CBOICTBA METAJIJIOB, SJEKTPOIUTUYECKAsI U CCOLMAIINS, TaJbBaHUKA.

I'eoepagpus: BIaXXHOCTb BO3yXa, BETPbl, 6apoMeTp, TEPMOMETP.

Texnonozus: npeodpazoBaHUe IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TeXHHUKE, MOJAUIMIIHUKU, MCIIOJIb30BaHUE 3aKOHA COXPAaHEHUs HMIyJbca B TeXHUKe (pakera,
BOAOMET U Jpyrue), ABUTraTeNlb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJOJAWIBHUK, KOHJAULMOHED, TEXHOJOTUH MOJIYYEHHUsS] COBPEMEHHBIX MaTepUaioB, B TOM YHUCIE
HAaHOMATEepUaJoB, W  HAHOTEXHOJIOTHMH,  JJNEKTPOCTaTUYEeCKas  3allluTa,  3a3eMJICHHE
ANIEKTPONIPHUOOPOB, KCEPOKC, CTPYMHBI MPUHTEp, dJIEKTpOHArpeBaTelbHble IMPHOOPHI,
3JIEKTPOOCBETUTENIbHbIE TPUOOPHI, raJbBaHUKA.

11 KJIACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHan UHOYKYUA

IlocTossHHBIE MarHuThl. B3aummonelcTBHE IOCTOSHHBIX MAarHUTOB. MarsnutHoe moue.
Bexrop MarHuTHON MHAYKuuU. [IprHIMI Cyneprno3unuy MarHUTHBIX MOJIEH. JIMHUM MarHUTHOU
uHAyKuuu. KapTuHa JIMHUN MarHUTHOM MHAYKIMH II0JI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1one npoBOJHUKAa ¢ TOKOM. KapTWHa JIMHUN MHAYKIHMHM MarHUTHOTO IIOJI
JUIMHHOTO IIPSMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJBLIEBOI'O IPOBOJHUKA, KATYHIKH C TOKOM.
OmnsiT Opcrena. BzaumonelictBue NpoBOJHUKOB € TOKOM.

Cuna AMmnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ wmonaydb M HampaBieHue. [IBU)keHHE 3apsHyKEHHOW YacTULbl B
OJTHOPOJHOM MarHuTHoOM noje. Pa6ora cumsl Jlopenua.

SIBneHne HiIeKTpOMarHUTHOM MHAYKIMHM. [lOTOK BekTOpa MarHUTHOM WHIYKLUU.
OnexTpoABMKYLIAas CUIa HHAYKIMH. 3aKOH JIEKTPOMarHuTHON nHAyKuuu Papases.

BuxpeBoe sisiekTprueckoe mose. DJEKTPOABMIKYINAsl CHIa HMHAYKIMM B IIPOBOJHUKE,
JBHUKYILIEMCSI IOCTYNATENbHO B OAHOPOJIHOM MarHUTHOM I10JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HNE CAaMOMHIAYKIMH. DIEKTPOABUKYIIAs CUJIa CAMOMHYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DNeKTPOMarHuTHOE MOJIE.



Texuuueckue YCTpOﬁCTBa H IOPAKTHYICCKOC IMNPHUMCHCHHC. IIOCTOAHHBIC MAIrHUTLI,
OJICKTPOMATrHUTHI, DJICKTPOABUIATECIIb, YCKOPUTEIN JICMCHTAPHBIX YaCTULl, MHAYKIITMOHHA I1€Yb.

JdeMoHCcTpanuu

OmneIT Opcrena.

OTKIIOHEHUE HIIEKTPOHHOIO IyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHAYKIIMY MarHUTHOTO MOJISL.

B3auMoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOJIUTA.

SIBneHune 3JIEKTPOMAarHUTHOM MHTYKIIUH.

ITpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJBMIKYIEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO
IIOTOKA.

SIBneHue caMOMHIYKIIMH.

JlaGopaTopHbie padoThl
1. HaGmtopenue neificTBUS MarHUTHOT'O MOJIA HA TOK.
2. V3ydeHue sBIEHUS 3JEKTPOMAarHUTHON UHIYKIIHH.

Paznea 5. Kojie0anus 1 BOJTHEBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbLE KONEOAHUA

Konebatenpnass cucrema. CBoOoaHble MexaHWdeckue KosebaHus. [ apMoHUYecKHue
konebanus. Ilepuon, wactora, amrmumtyaa u ¢asza konedanuil. I[IpyKUHHBIH MasTHUHK.
MaremaTtndeckuii MasTHHUK. YpaBHEHHE TrapMOHHUYECKUX KojeOaHui. IlpeBpaieHue sHepruu
IIPU TAPMOHHYECKUX KOJICOAHHUSX.

KonebatenpHbiii  KOHTYp. CBOOOAHBIC D3JIEKTPOMAarHUTHBIE KOJNEOaHHWS B HJCATLHOM
KOJIE0aTEIbHOM KOHType. AHAJOrMs MEXKJIYy MEXaHMYeCKMMH M 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPIrUU B UACATBHOM KOJIEOATEIbHOM
KOHTYDE.

[IpencraBienue o 3aryxarooliux KojeOaHUsAX. BoIHY)XIeHHblE MEXaHMYECKHE KOJIeOaHMUs.
Pe3onaHc. BbIHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSL.

[Tepemennsiii Tok. CUHYCOMJAJIbHBIA NMEPEMEHHBIH TOK. MOITHOCTh MEPEMEHHOTO TOKa.
AMIIMTYZHOE U JeiCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmartop. IIpousBoxncTBo, mepenaya U MOTPEOICHHE 3JIEKTPUUECKOH SHEPrHH.
OKOJNOrMYecKne pHUCKA MpU TPOM3BOACTBE d3ieKTpodHepruu. KynbTypa ucnonab3oBaHus
IEKTPOIHEPIUU B [IOBCEJHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: DJJIEKTPUYECKUH 3BOHOK,
IeHePaTop MEPEMEHHOI0 TOKA, JIMHUM JIEKTponepenay.

JdemoHcTpanumn

HccnenoBanue napaMeTpoB KojieOaTeIbHON cUCTEMBI (MPY>KUHHBIA MJIM MaTeMaTHYEeCKHUM
MasITHUK).

Habnronenue 3aTyXaromux KoiaeOaHui.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUI.

Habmonenne pezonanca.



CB0OOHBIE 3TIEKTPOMAarHUTHBIE KOJIEOAHUS.

OctuinorpaMMbl — (3aBUCMMOCTH  CHJIBI TOKa M HANpsDKEHUs OT BpPEeMEHH) JUid
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu mocienoBaTeNbHOM COEAMHEHUU PEe3UCTOpa, KaTYUIKH MHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TUHUM 3IIEKTporepeadH.

JlabopaTopHbie padoThI
1. Omnpenenenue yckopeHust CBOOOJIHOTO MaJICHUsI MPU MTOMOIIN MasSTHHKA.

Tema 2. Mexanuueckue u 3.1eKmpoOMaZHUMHbLE 60JIHbI

MexaHnudeckue BOJIHBI, yciaoBus pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs!
u januHa BoOJHBL IlomepeuHble W TpojosibHBIE BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3BykKa.

DJEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUSl M3JIy4EHUs DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTtauus BekTopoB E, B, V B snexkrpomarautHoil BonHe. CBoHCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTpa)keHHe, IpeloMiIeHHe, nojsipu3anus, audpakuus, uHTepdepeHuus. CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3IEKTPOMATHUTHBIX BOJIH B TEXHHUKE U
OBITY.

ITpuHIMIIBI paArOCB3H U TeleBHAeHNA. Panqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOILIEH CpeJIbl.

TexHnueckre yCTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUAarHOCTHKAa B TEXHUKE M MEAMIMHE, pajgap, paauoNpUEMHHK, TEJIEBU30D,
aHTeHHa, Tenedon, CBY-meus.

JdemoHcTpanuun

OO0pazoBaHue 1 pacIpoCcTpaHEHUE MONMEPEIHBIX U MPOAOIHHBIX BOJH.

Kone6mrotmeecs: TeI0 Kak MCTOYHUK 3BYKA.

HaOmonenre oTpaxxeHusl | MPEJIOMIICHUSI MEXaHHYECKUX BOJIH.

HaOnronenue naTepdepeHny u 1uGpakiud MeXaHHUYEeCKUX BOJIH.

3BYKOBOH pe30HaHC.

HaOnroneHre CBSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOW W YacTOTOU
KOJIeOaHUIA.

HccnenoBaHue  CBOWMCTB — JJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHHE, IPEJIOMIICHUE,
noJisIpu3anus, U paxus, HHTepPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacipocTpaHEeHUE CBETa B OJHOPOAHOM Cpene.
JIyu cBeta. ToueyHbIN UCTOYHUK CBETA.

OtpaxeHnne cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue n300pakeHUN B IJIOCKOM
3epKaie.

IIpenomnienne cBera. 3akoOHBl MpPEIOMJIEHMs cBeTa. AOCONIOTHBI  IOKa3aTesb
npesnomienus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi yrojg IOJHOTO BHYTPEHHErO
OTpa’KEHHUS.



Hucnepcus csera. CiioxxHblil coctaB 6enoro ceera. L[Ber.

CoOuparonue u pacceuBamomue JuUH3bl. ToHkas muH3a. DokycHoe paccTosiHHE H
OITHYECKAs cujia TOHKOM JH3bL. [locTpoenne nzo0pakeHuil B COOMpAIOIINX U PACCEUBAOLINX
muH3ax. DopMysna TOHKOM JTUH3bI. YBEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHNMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. HHtepdepenuus cBeta. KorepeHTHble MCTOYHHMKH. Y CIIOBUSA
Ha0JII0/IeHNs] MAKCUMYMOB ¥ MUHMUMYMOB B MHTep()EpPEHIIMOHHONW KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmusts  cBera. [udpakumonHas peméTka. YcClIoBUE HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpY TIaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKINOHHYIO PEIIETKY.

ITonspuzanus csera.

TexHuueckre yCTpoWCTBAa M IPAKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToammapar,
IIPOEKLMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JU(PpaKLHOHHAsA
pEIIETKA, OIAPOUL.

JleMoHCTpanuu

[IpsmonuHelHOe paclpoCTpaHeHHe, OTpa)KeHHe M MpelomiieHue cBera. OnTHYecKue
prOOPBHI.

[TonHOE BHyTpeHHee oTpaskeHue. Mozens CBeToBoa.

HccnenoBanue cBOMCTB N300 pakeHU B JIMH3aX.

Monenu MUKpOCKOna, TEJIECKOIA.

HaGnronenne narepdepeniinu cBera.

Ha6mronenne nudpakiuu ceera.

HaGnronenne nucnepcnu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HaGmoenne nonsipusanuu cBera.

JlaGopaTopHbie padoThI
1. M3mepeHnue nokasareis NpeaoMJIEHUS CTEKIIA.
2. OrmpeneneHue ONTHIECKON CUIIBI M (DOKYCHOTO PACCTOSIHUSI COOMPAIOIIEH JIMH3BL.

Pa3gen 6. OCHOBBI ClIeLIHAIBHOM TEOPHH OTHOCUTEJIBHOCTH
I'panuibl IPUMEHUMOCTH KJIacCU4EeCKOW MexaHuKu. llocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEIBHOCTU: HWHBAapUAHTHOCTb MOJYJs CKOPOCTM CB€Ta B BaKyyMe, IPHHIMII
OTHOCUTEIBHOCTU DUHIITEIHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPAIlCHUE JUINHBI.
DHeprus U UMILyJIbC PEATHBUCTCKON YaCTHIIBL.
CBs13p Macchl € SJHEPrUeil U UMITYJIBCOM PESITUBUCTCKON YaCTULBI. DHEPrUsl MOKOs.

Paznen 7. KpantoBas pusuka
Tema 1. Dnemenmol K6aHM 060U ONMUKU
®otonbl. Popmyna [lnanka cBsizu 3HEpruu (HOTOHA C €ro YaCTOTOM. DHEPrus U UMIYJIbC
¢oroHa.
OtkpeiTue u wuccnenoBanue Qororddexra. Ombiter A. I'.  CromeroBa. 3aKkoHBI
¢doroadpdexra. YpaBaenue DitHmTeriHa 1151 poTorddexta. «KpacHas rpanuna» Gporordpdexra.



Jasnenue cBera. OnbiTel I1. H. JIeGenena.

XuMHYeCcKoe JCHCTBHE CBETA.

TexHuueckne yCTpOWCTBAa M TMPAKTHUUECKOE MpHUMEHeHue: (POoTodyieMeHT, (POoTomaTyuk,
COJTHEUHas OaTapesi, CBETOIUO/I.

JdemoHcTpanumn

®otord(DexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotoaddexra.
Ceeronuo.

Conneunast 6aTapes

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. Onbitel Pesepdopna no paccesHuro o -yactul. Ilnanerapnas
mozenb aroma. [loctynatel bopa. M3nydyenue u moriomieHre GOTOHOB MPU MEPEX0ie aToMa C
OJIHOTO YpOBHsI SHEpruu Ha Jpyroil. Bunsl cnektpoB. CHexkTp ypoBHEH BSHEpruu aroma
BOJIOpOJA.

BonnoBbie cBolicTBa yactull. Bonusl ne bpoina. KoprnyckynsipHO-BOJHOBOM Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHuueckne yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: CIEKTpajbHbI aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

JdeMoHCcTpanuu

Monens omsita Pesepdopna.

Onpenenenne JJIMHBI BOJIHBI Ja3epa.
HaGnronenne muHeHYaThIX CIIEKTPOB U3JTyUISHHUS.
Jlazep.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3bIBalOIIUE  CJIOXKHOCTh CTpOeHHus  sjpa. OTkpbITHE
panunoakTuBHOCTU. OnbIThl Pe3epdopra o onpenesneHuio coctaBa paiuioakTUBHOTO U3Ty4EHMUS.
CaoiicTBa anb(a-, 6era-, raMmma-u3iydeHus. BiausiHue paaioakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTkpeiTHE TPOTOHA W HeWTpoHa. HykioHHas monens sapa [eiizenOepra—lBaHeHKo.
3apsn aapa. Maccosoe uncio aapa. M3orTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIN Oera-pacnan. 'amma-usnyueHue. 3aKoH
pazvoaKTUBHOIO pacraza.

DHeprus CBsI3U HYKJIOHOB B ape. SnepHble cuibl. Jledext Maccsl sapa.

SnepHbie peakiuu. JleneHre u CUHTES sep.

SAnepubiii  peaktop. TepmosinepHblii cuHTe3. IIpoGiieMbl W MEpPCHEKTUBHI  SAECPHON
SHEPreTUKHU. DKOJIOrMYECKUE aCIEKThI IAEPHON SHEPreTUKH.

DneMeHTapHble YacTUILbl. OTKPBITHE O3UTPOHA.

MeTozb! HAOIIOAEHHS U PETUCTPAIH 3JIeMEHTAPHBIX YACTHII.

®dynnaMeHTanbHbIE B3auMoiecTBUA. ENnHCTBO Qu3nueckoit KapTHHBI MU pA.

TexHnueckre yCTpOMCTBAa M NMPAKTUYECKOE NPUMEHEHHUE: T03UMETp, kKamepa Buibcona,
SANEpHBIN peakTop, aToMHasi OoMOa.

JdemoHcTpanuun



CuéTYMK MOHU3UPYIOLTUX YaCTHII.

Pa3nen 8. DinemMeHTHI AaCTPOHOMUM M ACTPOPU3UKH

Otanbl  pa3BUTUS  acTpoHOMHMH. [IpuknanmHOoe W MHPOBO33PEHYECKOE 3HAYEHHUE
aCTPOHOMMH.

Bun 3Bé3qHoro Heba. Co3Be3ausi, spkue 3BE3/bI, TUTAHETHI, UX BUJNMOE JIBHIKCHUE.

ConneuHas cucrema.

Comunie. CosiHeuHasi akTUBHOCTh. Mcrounwk sHeprum CosiHma u 3BE371. 3BE3IBI, UX
OCHOBHBIE€ XapaKTepuCTUKH. JluarpaMma «CHEKTpajbHBIM KJIacC — CBETUMOCTBY». 3BE3JBI
[JIaBHOW TMOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JJsi 3BE3]] TJAaBHOU
nocyenoBaTeabHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHbIE NPEACTABICHUS O
MPOUCXOXKICHUN U HBOMIOIMK CoJTHIA U 3BE3/1. DTalbl )KU3HH 3BE3I.

Mueunsriii [1yTs — Hama [Nanaktuka. [Tonoxenue u npuxenue Connna B ["amaktuke. Tumbl
rajgakTvk. PaguoranakTuku v kBa3apsl. YEpHBIE IbIPHI B paxX ralakTHK.

Bcenennas. Pacmmupenune Bcenennoii. 3akon Xa06ma. Pas6eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PenukToBoe usnydeHue.

MacmrabHas cTpykTypa BeenenHol. MeraranakTuka.

Hepeménnsie mpobieMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaGnronennss HeBOOPYKEHHBIM TJIa30M C UCHOJIB30BAHUEM KOMITHIOTEPHBIX TMPHIIOKEHUN
JUTSL OTIpENIeNIEHUs TTOJIOKEHUsI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noxymapus 1 spkue 3BE31bl.

Ha6nronenus B Teneckon JlyHsl, nnanet, Mueunoro [lyTu.

O0o001maroniee NOBTOpPeHUe

Ponp ¢u3ukum u acTpoHOMHUHM B HDKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIMATHHOU U
ITHYECKON cdepax IesATeNIbHOCTH YelOBeKa, pOJib U MecTO (HU3UKH U aCTPOHOMHH B
COBPEMEHHON HAy4YHOH KapTMHE MHpa, poib (HU3MUECKO Teopun B (opMHpOBaHHU
IpeACTaBICHNHN O (PU3NIECKON KapTHHE MUPA, MECTO (pU3MYECKOl KapTUHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUH O PUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuxu 6azoBoro ypoBHs B 11 kiacce ocyiecTBisieTcd ¢ y4y&ToM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJOrMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemmvie nonsmusi, CBSI3AHHbIE C W3YYEHUEM METOJOB HAyYHOI'O MO3HAHUSA:
SBIICHHE, Hay4YHbI (akT, rumoresa, (usnueckas BeIWYHHA, 3aKOH, TeOopus, HabIro1eHHe,
9KCIIEPUMEHT, MOJI€JIPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHNEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUECKHE (YHKIMU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPbI U HUX
MPOEKIIMU HAa OCH KOOPAHMHAT, CJOKEHHWE BEKTOPOB, MPOM3BOAHBIC AIEMEHTAPHBIX (YHKIIHM,
[IpU3HAKU 0700 TPEYTOJIbHUKOB, ONPEAEIEHUE IIIOIAIH MITOCKUX (GUryp u oobéma Tel.

buonoeus: »nekrpuyeckue SBICHUS B KUBOW TPHUPOIE, KojieOaTeIbHBIC IBIKEHUS B
KUBOW TPHUPOJE, ONTHYECKUE SBJICHUS B JKMUBOM MpUPOAE, NEUCTBUE paauallid HA >KUBbBIC
OpraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KpUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaAHUS KPUCTAINTMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaN3.



l'eocpagpus: MarHUTHBIE TOMIOCa 3€MJIM, 3aJIeKW MArHUTHBIX pyl, (GoTochEMKaA 3eMHOMI
MIOBEPXHOCTH, NIPEACKA3aHUE 3EMIICTPSICEHUMN.

Texnonocus: JTMHUU JNEKTPONEpPEAay, FeHEpaTOp MEPEMEHHOTO TOKA, DIEKTPOJBUTATED,
UHAYKIMOHHAs Medb, pajgap, paguolNpUEMHMK, TEIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTUKA, COJIHEUHast OaTapes.

IINTAHUPYEMBIE PE3YJBbBTATbBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHUSA

OcBoenue yueOHoro mpenMera «®u3Mka» Ha YPOBHE CpelHEro oOILIEro oO0pa3oBaHUs
(Oa30BbIf  ypOBEHb) JOKHO  OOECHEYNUTh  JOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JUYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJIbTaThl OCBOCHHS ydueOHOro mpeamera «®u3uka» JOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(OPMUPOBAHHON BHYTPEHHEH
MO3UIIMEH  JMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTallMi, TMO3UTHUBHBIX BHYTPEHHHUX
yOeXaeHUH, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIeCTBa,
paciMpeHre KU3HEHHOTO ONbITa M OIbITa JEATEIBHOCTH B MPOLIECCE pealr3alu OCHOBHBIX
HarpaBJICHUI BOCIIUTATEIILHON AEITEIPHOCTH, B TOM YHCIIC B YACTH:

1) rpask1aHCKOr0 BOCTIUTAHMSA :

chOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIHMH OOYy4YaIOIIErocsl KakK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO O0IIECTBa;

NPUHATHE TPATUIUOHHBIX OOIIEUYETIOBEYECKUX TYMAaHHCTHUECKUX W JIEMOKPATHUYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSITEIFHOCTh B HHTEpEcax Tpa’kJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJIECHUHU B 00pa30BaTEIbHON OpraHu3alluu;

yMEHUE B3aUMOJCHCTBOBATh C COIMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUU C UX
(YyHKIMAMH ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM J1EATENBHOCTH;

2) NIaTPHOTUYECKOT0 BOCTIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUIMCKOM IPasKIaHCKON MICH TUYHOCTH, MATPHOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TIOCY/apCTBEHHBIM CHMBOJIAM, JOCTHXEHUSM POCCHUUCKUX
Y4€HBIX B 0077aCTH (PU3UKHU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(OpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, 3THYECKOI'O ITOBE/ICHNUS,

CIOCOOHOCTh OIIEHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YU CIIE B JIEATEILHOCTA YUEHOT0;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOWYUBOTO OYIYIIIETO;

4) 3CTEeTHYECKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHNUE K MHUPY, BKIIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢bu3nyecKoil HayKe;

5) Tpya0BOT0 BOCTIMTAHUS



UHTEpeC K pa3IuyHbiM chepam NpodecCHOHANbHON [eATeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIeH
podeCCHy U peaan30BbIBATh COOCTBEHHBIE )KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa3oBaHUIO U caMOOOpa30BaHHIO B 00JacTH (U3MUKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rM4€eCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh 3KOJOTMYECKON KyJIbTYypbl, OCO3HAaHHE TJ00AJIBHOIO XapaKTepa
AKOJIOTUYECKUX MPOOIIEM;

IIJIJAHUPOBAHHUE M OCYILECTBJIICHUE ACHCTBUU B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJed YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA;

pacuIMpeHue OIbITa JeATeIbHOCTH OSKOJOTMYECKOM HAampaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCSl 3HAHUH TI0 (DUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

cOpPMUPOBAHHOCTb MHPOBO33PEHHs, COOTBETCTBYIOLIEIO0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HUZNYECKON HAYKU;

OCO3HAHUE LIEHHOCTH HAay4HOH JeATEIbHOCTH, TOTOBHOCTh B MpoIlecce U3yYeHUs (U3UKH
OCYLIECTBIIATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO A€ TEIbHOCTh UHAUBUAYAJIBHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS
Ba3oBble JJornyeckue 1elCcTBUA:

CaMOCTOSATENIbHO (OPMYJIMPOBATh W aKTyaJIM3WpOBaTh IMPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeneNsTh UETU AEATeIbHOCTH, 3aJ]aBaTh NapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHSI B PACCMAaTPUBAEMBIX (PU3MUECKUX SIBJICHUSX;

pa3pabarsiBaTh MJIaH PEHICHHS MPOOJIEMBI C yUETOM aHAIM3a UMEIOIIUXCS MaTEPHAITBHBIX
Y HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIENIAM,
OLICHUBATh PUCKHU IMOCIIEICTBUI JEATEIIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJIHATH pabOTy B YCIOBHUSX pEAJbHOrO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICH CTBHUS;

pa3BUBATh KPEATUBHOE MBIILICHUE IIPH PELIEHUH KU3HEHHBIX MPOOJIeM.

ba3oBble ucciaenoBaTebCKue JeicTBUS.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU TOHATHSAMU W METOJAAMH (PU3UYECKON
HayKH;

BJIAJICTh HABBIKAMHU Y4E€OHO-MCCJIEIOBATECIbCKOM U MPOSKTHON AEATEIBHOCTH B 00JIAaCTH
(U3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHMS 3a/1a4
(hU3HYECKOro CoJIepKaHMs, IPUMECHEHHUIO Pa3IMYHBIX METO/IOB TTO3HAHNS,

BJIAJIETh BUJIAMHU JEATEIbHOCTH IO MOJYYEHHUIO HOBOIO 3HAHMS, €ro HMHTEPIP €TALUH,
npeo0pa3oBaHUIO W TMPUMEHEHHWIO B PA3JMYHBIX YYEOHBIX CUTyallUsX, B TOM YHUCJE TPH
CO3/IaHUU YYEOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBIABJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3a7ady, BBIIBUTATh
TUIIOTE3y €€ pElIeHUsl, HaXOIWUTh apryMeHThl Uil JO0Ka3aTelbCTBA CBOUX YTBEPXKICHUI,
3a7aBaTh MapamMeTpbl U KPUTEPUU PEIICHUS,

AHAJIM3UPOBATH IIOJYYEHHBIE B XOJ€ pEIICHHS 3aJayd pe3yJIbTaTbl, KPUTUYECKHU
OLICHUBATh UX IOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;



CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 33aJla4ll B 0Opa30BATENbHOU NESITEIBHOCTH, B
TOM YHCJIE TIPU U3YUYEHUU (PU3HKH;

JaBaThb OLICHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpI/IO6p€TéHHI>II71 OIIBIT,

YMETH NIEPCHOCUTHL 3HAHUSA IO (1)I/I3I/IK€ B IPAaKTUYECKYIO o01acTe KHU3HCACATCIIBHOCTHU

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIC UACH, IIPEAJIAraTb OPUTrMHAJIBHBIC TOAXOABI U PCIICHUA

CTaBUTH HpO6J’I€MBI " 3a1a4y, 1OIMYyCKAarOMNEC aJlbTCPHATUBHEBIC PCIICHUA.

Pabora ¢ unpopmanueii:

BJIAACTH HABBIKAMU IMOJYUCHUS HHq)OpMaHHPI (bHSI/I‘IGCKOFO COACPIKAaHUSA N3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATH IIOHMCK, AaHAJIM3, CUCTCMATU3AIUI0 U
MHTEPIPETANNI0 HHPOPMAIIUH Pa3IMIHBIX BUIOB M (POPM IIPEICTaBICHUS;

OLIEHMBAThH JOCTOBEPHOCTh HH(OPMAIINH;

HCIOJIb30BaTh CpCACTBA I/IH(i)OpMaLII/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUI B
pelleHuN KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OpPraHH3al[MOHHBIX 3alad C COOJIOJEHHEM
TpeOOBaHMUI1 SPrOHOMUKHU, TEXHUKU 0E30MaCHOCTH, TUTHEHBI, peCypcocOepex eHus], PaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMAIIMOHHOM 0€e30acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 CONEpKaHHS B pa3IUYHBIX ¢GopMarax ¢ y4EToM
Ha3HayeHWss MWHPOpMAIMM W 1EeJIeBOM  ayAUTOpPUU, BBIOMpas ONTUMAaJbHYI0 (GOpMy
IPEACTABICHUS U BU3yaJIN3AlIUH.

KoMMyHHKAaTHBHBIE YHHBepCaJbHbIe y4eOHbIe 1eiiCTBHUS:

OCYIIECTBJIATH O0IIEHNE HA YPOKax (PU3HKH U BO BHE-YPOUHOU JEATEIHHOCTH;

pacmo3HaBaTh MPEAMOCHIIKA KOH(DIMKTHBIX CUTYaIMil i CMsITYaTh KOH(IIUK THI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHS C HMCIOJb30BAHHEM SI3BIKOBBIX
CpEICTB;

MOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHON M MHIWBHIYalIbHOU pabOTHI;

BBHIOMPATh TEMATHUKY W METOJbI COBMECTHBIX ACUCTBUN ¢ y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJI0r0 YJIEHa KOJIJIEKTHUBA;

MPUHAMATh LEIM COBMECTHOM JIE€SITEIbHOCTH, OPraHU30BBIBATH U KOOPAWHHPOBATH
JEUCTBUS MO €€ IOCTHKEHHUIO: COCTaBJIATh IMJIaH JOEWCTBUU, PACHPENEIATh POJU C YYETOM
MHEHUN y4aCTHUKOB, OOCYKJIaTh pe3yJIbTaThl COBMECTHOM PabOTHI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJIAJa U KaXJ0T0 YYacTHHKAa KOMaHJAbl B OOIIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBbIE€ NPOEKTHI, OLEHUBATH UJEH C IO3ULIMH HOBU3HBI, OPUTMHAIBHOCTH,
HNPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJIATh MO3UTUBHOE CTPATETUYECKOE TIIOBEACHUE B pPa3JUYHBIX CHUTYyalMsX,
MPOSIBIISITH TBOPYECTBO M BOOOpakeHHe, ObITh HHUIIHATHBHBIM.

PeryasiTuBHbIC yHHBepcalbHbIe y4eOHBbIE 1eliCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 00MacTH (U3UKH U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTaBJIATh IJIaH PELIEHUS PAacCUETHBIX M KAYECTBEHHBIX 3aJ]ay, IUIAH
BBIIIOJIHEHHUST IPAKTHYECKOM pPaboThl € Y4€TOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEAIIOYTECHUN;
JIaBaTh OL[EHKY HOBBIM CUTYalUsIM;



pacuupsITh paMK{ Y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMUHBIX ITPEINOUTEHUII;

JleNaTh OCO3HAHHBIN BHIOOp, apryMEeHTHPOBATh €ro, Opath Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MIPUOOPETEHHBIN OIBIT;

CoCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO OJPYIUIMA B 00JIacTH (U3HKH,
MTOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTEIIbHBINA U KYJIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJ/Ib, IMOUMOHATbHbIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JAESATEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIAJICTh HABBIKAMH MTO3HABATEIBHON pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHMA
Y MBICJIUTEILHBIX MPOILIECCOB, UX PE3YIHTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIIeKCHUU SISl OLIEHKH CUTYalluH, BEIOOpa BEPHOT'O PEIICHHUS;

YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELIECHUs 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U APT'YMEHTHI IPYTUX [P aHAJIM3€E PE3YJIbTAaTOB /€S TENbH OCTH;

MPUHUMATE ce0s, TOHUMas CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U @PT'YMEHTHI APYTUX IPU aHAJIM3€E PE3YJIbTaTOB AESATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce 1OCTHKEHUS TMUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTrpaMMBbI 10 (GHU3UK e AJIs
YPOBHS cpemHero oodmero oOpa3zoBaHusl y 0Oy4aroIIMXCS COBEPILIEHCTBYETCS dMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoIaranimi copMiUpoBaHHOCTS!

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE AMOILMOHAJILHOE COCTOSHUE,
BHJICTh HAIIPABJICHU I Pa3BUTHsI COOCTBEHHON 3MOIIMOHAIBHON c(pepbl, OBITh YBEPEHHBIM B ce0e;

camMoperyJIupoBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNnTUPOBATHCA K SMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBJIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIOYAIOIIEH CTpEMIICHHE K JIOCTHKEHHUIO 1M U YCIEeXy,
ONTUMM3M, HHULIUATUBHOCTh, YMEHHE IEMCTBOBATH MCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMMATHUH, BKJIOYAIOIIEH CIHOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHME ApYTHUX,
YUUTBIBATh €0 MPHU OCYIIECTBICHUU OOIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO U COMEPEKNUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBHICTPAaUBATh OTHOLICHHS C JPYTUMU
JIIOJIbMU, 320 0TUTHCS, TPOSBIISITH HHTEPEC U pa3peIiaTh KOH(GIUKTHI.

HNPEAMETHBIE PE3YJBTATDBI
K konny o0yuenus B 10 kiiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI

OTpakaTh C(OPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHUMN:

e JIEMOHCTPUPOBATh Ha MPHUMEpPax pojb U MecTO (U3UKK B (HOPMUPOBAHUU COBPEMEHHOMN
HAay4YHOHM KapTHHBl MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKM U TEXHOJIOTWH, B
IIPAKTUYECKOM ESATEIBHOCTH IO EH;

®  YYHUTHIBATh T'PAHUIIBI IPUMEHEHHS U3YUCHHBIX (PH3UUECKUX MOJIENEH: MaTepralibHasl TOUKa,
WHEpLHallbHAsE cuUcTeMa OTc4éTa, aOCOMOTHO TBEPAOE TENO, WIeajbHBbIM Ta3, MOAEIU
CTPOEHMS T'a30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUEUHBIN JJIEKTPUUYECKUN 3apsl IPU PELIECHUH
(du3HYecKuX 3a/1a4;

e pacrno3HaBaTh (u3Mueckue SBIEHHS (MPOLECCh) U OOBSCHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIAPHO-KNHETUYECKOM TEOPUU CTPOEHHUS BELIECTBA M JIEKTPOJINHAMUKU:
pPaBHOMEPHOE W PaBHOYCKOPEHHOE MPSAMOJMHEHHOE ABM)KEHUE, CBOOOJHOE MaJeHUE Ted,



IBIKEHHE IO OKPYXHOCTH, HHEpIus, B3aumojeicTBue Ten, auddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHUE JKUJIKOCTeH 1 TBEPABIX TEJ, N3MEHEHHE 00bhEMa TeJ MPU HarpeBaHUU
(oxJaxaeHuu), TENJOBOE€  pPAaBHOBECHE, HCHApeHHWE, KOHJIEHCAIUs, IUIABJICHUE,
KpUCTAJUIM3AIUs, KUTIEHUE, BJIAXKHOCTh BO3/yXa, IMOBBIIICHUE JABJICHHUS Ta3a TPH €ro
HarpeBaHWM B 3aKPBITOM COCYJEe, CBsI3b MEKIY MapaMeTpaMyd COCTOSIHHMSI Ta3za B
M30IpoIIeccax, JIEKTPU3AIUs TEN, B3aUMOJICHCTBUE 3aPSI0B;

OMKCHIBATH MEXAHHYECKOE ABW)KCHHE, HCIOJIb3ys (PU3MUECKHE BEIMYMHBL: KOOPAWHATA,
MyTb, IEpEMeEIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUla, UMITYJIbC Tejla, KHHeTHYeCcKas
SHEpPrus, MOTEHLIHANIbHAS HEPrus, MEeXaHudeckas paboTa, MEXaHHYecKas MOIIHOCTh; MpU
OMHCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKHIA CMBICT HCHOJIB3yEeMbIX BEIWYUH, HX
0003HAYCHUS W EAWHUIBI, HAXOIUTHh (OPMYJIBI, CBSA3BIBAIOIIME MaHHYIO (U3UYECKYIO
BEJIMYHMHY C JPYTUMU BETMYHHAMU;

ONMHCHIBATh M3YYCHHBIE TEIJIOBHIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS, HCIIOIb3YS
¢u3nyeckne BENMYMHBI: JaBlIEHUWE rasa, TeMIepaTypa, CpelHss KHHeTHYecKas SHeprus
Xa0TUYECKOTr0 JABMKEHUS MOJIEKYJI, CPEIHEKBAPAaTUYHAS CKOPOCTh MOJEKYJ, KOJHMYECTBO
TEMNJIOTHI, BHYTPEHHSS SJHEPrusi, padoTa raza, ko3P UIHUEHT MOJIE3HOT0 e CTBUS TENIOBOTO
JIBUTATENS; MPU OMHCAHUM MPABWIBHO TPAKTOBaTh (PU3UYECKHI CMBICT HCIIOIb3YEMBIX
BEIIMYMH, WX OOO3HAUYCHMS] W €IWHUIIBI, HAXOAUTHb (HOPMYJBI, CBA3BIBAIOIINE JAHHYIO
(GU3HUECKYIO BEIMUHUHY C IPYTHMH BEJIUINHAM;

ONKCHIBaTh HM3YyYEHHbIE SJIEKTPUUYECKUE CBOWCTBA BEILECTBA U JJIEKTPUUYECKUE SIBICHUS
(mporiecchl), UCMONB3YS (U3NUECKUE BEIUYHMHBI: IJICKTPUUECKUN 3apsi, SIEKTPUUYECKOE
noJjie, HaNpsHKEHHOCTh TMOJS, IMOTEHUHMAaJ, pPa3HOCTh I[OTEHUHUAJOB; MpPU OMNHCAHUU
MPaBUIILHO TPAKTOBATh (PM3UYECKHI CMBICT HCIONB3yEeMbIX BEIHYHMH, UX OOO3HAYCHHS H
eIMHUIIBL, YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOININE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTHMH
BEJIMYMHAMU;

aHAIM3UPOBaTh (PU3MUECKHE TPOIECChl W SBJICHHS, HCIONB3Yysd (DU3MYECKHE 3aKOHBI H
MPUHIUIIBL: 3aKOH BcemupHoro taroteHust, |, |1 u Il 3axonsr HeroTOHA, 3aKOH cCOXpaHEHHS
MEXaHUYECKOW HHEPruu, 3aKOH COXPAHEHUS HMITYJbCa, MPUHIUIN CYMEPHO3UIIUA CHJI,
NPUHIUI PAaBHONpPABUsI MHEPLUHAIBHBIX CHCTEM OTCUY€Ta, MOJIEKYJSIPHO-KMHETHUYECKYIO
TEOPUIO CTPOCHHS BEIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHENW KMHETHMYECKOW HHEPruu
TEIJIOBOTO  JBMUXKEHMSI MOJIEKY]T ¢ aOCONIOTHOM TemmepaTypoil, IepBbIii  3aKOH
TEPMOJIMHAMHKH, 3aKOH COXpaHEHHUs JJIEKTPHUUECKOro 3apsaa, 3akoH Kyiona, mpu sToMm
pasnuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MATEMATUYECKOE BHIPAKEHUE U yCIOBUS
(rpanuLbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIUIIBI ICHCTBUS MAIlUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTh YCJIOBUS WX 0€30MacHOr0 MCIOIb30BaHUS B TOBCETHEBHOM KU3HH;

BBITIOJIHATD OJKCIEPUMEHTHl 1O MCCICIOBAHUIO (U3MYECKHX SBJICHUM M MPOILIECCOB C
WCIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, MpH ITOM (OPMYIHPOBATH
npobjemMy/3agadyy ¥ TUIOTE3y Y4eOHOro OKCIEepPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIJIOKEHHOT0 000PYyI0BaHUS, POBOJIUTH ONBIT U (POPMYITUPOBATH BHIBOBI,
OCYIIECTBIISATh MPSMBIE W KOCBEHHBIE HW3MEpPEHUs (PHUIUYSCKHX BEIHMYHH, MPH ITOM
BBIOMpATh ONTUMAJBHBINA CIIOCO0 M3MEPEHUS W MCIOIh30BATh W3BECTHBIE METOJBI OLICHKH
MOTPELIHOCTEN U3MEPEHHUI;

WCCIIEIOBATh 3aBUCUMOCTH MEXNY (PU3NYECKUMU BETMYMHAMU C UCIOJIB30BAHUEM IPSMBIX
WU3MEpPEHUH, TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIIHTATHI MOy YECHHON



3aBHUCUMOCTH (PU3MUECKHMX BEIWYMH B BHJAE TaONMIl U TpaduKOB, JeNaTh BBIBOABI IO
pe3yJibTaTaM HCCIeI0BaHuUS;

coOMoaTh TpaBwiia OE30MacHOrO Tpylda MpH MPOBEICHUU WCCICAOBAHUA B paMKax
y4eOHOro 3KCIEpUMEHTa, Y4eOHO-HCCIENOBAaTENbCKOW M IPOEKTHOM JEATeNbHOCTH C
WCIOJh30BAHUEM U3MEPUTEIIHHBIX YCTPOMCTB U 1a00paTOPHOTro 000pYy10BAHUS;

pemlaTe pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOIENbI0, UCIOIb3Ys
¢u3nuecKkue 3aKOHbBI M TPHUHLUIB, Ha OCHOBE AaHalM3a YCJIOBUS 3aJauyd BbIOMpPAThH
(GU3NYIECKYI0 MOJIETb, BBIIETATh (PU3UYECKHE BETUYHHBI H (HOPMYITBI, HEOOXOAMMBIE JJIsI €
pelieHusi, MNPOBOAMTH pacuy€éThl M OIEHHWBATh pPEAJbHOCTh IMOJYYEHHOTO 3HAauYeHHS
¢bu3nYecKoil BEITHMUNHBI,

pelaTh KayeCTBEHHBIE 3aJadd: BBICTpaUBaTh JIOTMYECKH HENPOTUBOPEUMBYIO LEMNOUYKY
paccyXJIeHull ¢ Onopoi Ha U3y4YeHHbIEe 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3HUECKUE SIBICHUS;
UCIOJIb30BaTh MPH PEIICHUU YUeOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOIHH
JUI TIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALlMU U NPEACTaBICHUS y4eOHOW M HaydHO-
NONyJIApHOW UWH(POPMALUK, TMOJIY4EHHOH M3 pa3jMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATH MOJIyYaeMYyI0 HHPOPMAIHIO;

IPUBOAUTH IPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHbIX Y4YEHBIX-(DM3UKOB B pa3BUTHE
HayKH, 00BSCHEHUE MPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUI;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3HKE B OBCEIHEBHOM XKM3HU AJIs1 00ecreyeHus
0e30macHOCTH MHpH OOpalleHuH ¢ NpubopaMud M TEXHUYECKUMH YCTPOMCTBAMH, MJis
COXpPaHEHUS 3[J0POBbS U COOJIIOJIEHUS] HOPM 3KOJOTMYECKOro MOBEIEHUSI B OKpYXKarollei
cpene;

paboTaTh B I'pyMIle C BHIIOJHEHUEM DPA3IMYHBIX COIMAJBHBIX POJIEH, IIIAHUPOBATh paboTy
IPYNIBl, PallMOHAJIBHO pacCHpeneisaTh OOSM3aHHOCTH M IUIAHUPOBATH JIESTEIBHOCTH B
HECTaHAAPTHBIX CUTyalUsX, a/IEKBATHO OLEHUBATH BKJAJ KaXXJ0r0 U3 YYaCTHUKOB T'PYMIIbI
B PEILLIEHNE PACCMATPUBAEMOM MTPOOIEMBI.

K konny oOydenus B 11 kiiacce mpeameTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HAa MpHUMEpax pojib U MecTo (HU3UKM B (OPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTHHBl MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKM U TEXHOJIOTWH, B
IIPAKTUYECKOM €A TEeNbHOCTH JII0J€eH, IETOCTHOCTh U €IMHCTBO (PM3NUECKON Kap THHBI MUPA;
VUUTBIBATh TPaHULBl TMPUMEHEHHUS HW3YYEHHBIX (PU3MUECKUX MoOJeJel: TOueYHBIN
ANEKTPUYECKUI 3apsijl, JIyd CBETa, TOUEUYHbIH HCTOUYHMK CBETA, SIAEPHAsl MOJEIb aToOMa,
HYKJIOHHAsI MOZIEJTb aTOMHOT O siJipa MpH peleHn: (pUu3nuecKux 3aaay;

pacmo3HaBath (pu3MUecKue sABJICHUS (MPOLECCh) W OOBACHATH WX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA U KBAHTOBOM (U3MKM: D3JIEKTPUYECKAs MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XHMHUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJEHCTBUE MAarHHUTOB,
AJIEKTPOMArHUTHAsE MHAYKLMS, AE€HCTBUE MAarHUTHOIO IOJS HAa NPOBOJAHUK C TOKOM U
JIBIDKYUIMMCS  3apsi, DJIEKTPOMAarHUTHBbIE KoJeDaHHWs M BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHWe, NpelloMyieHHue, HHTephepeHuus, Iudpakius Hu
MOJIIpU3AIMS  CBETa, JUCIepcUsi cBeTa, GoTodnekTpuueckuii sdpdext (pororddekr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHE JTMHEUUATOr0 CIEKTpa aTOMa BOJOPO/1a, €CTECTBEHHAs
Y UCKYCCTBEHHAs PaJu0aKTUBHOCTB;

OMUCHIBATh H3y4YEHHBIE CBOMCTBAa BellecTBa (DJIEKTPUYECKHWE, MArHUTHBIE, ONTUYECKUE,
NIEKTPUUECKYI0 TMPOBOJUMOCTb pa3IMYHBIX Cpel) U  BJIEKTPOMArHUTHBIE SIBJICHHUS



(mporiecchbl), HMCHONB3YS (PU3MYECKUE BEJIMYMHBL AJIEKTPUYECKMH 3apsij, Cujla TOKa,
AJIEKTPUUECKOE HANPSHKEHUE, 3JIEKTPUYECKOE CONPOTHUBIIEHHE, PA3HOCTh MOTEHIIHAJIOB,
AJIEKTPOJBIKYIIAs CUJia, paboTa TOKA, MHIYKIMS MarHUTHOrO IOJs, cujla AMIiepa, cuia
JlopeHuia, MHAYKTUBHOCTb KaTYIIKH, SHEPrus HJIEKTPUUYECKOrO M MAarHUTHOIO TOJeH,
IepuoJ U YacToTa KojeOaHUN B KoJeDaTeTbHOM KOHTYpE, 3apsA] U CHJla TOKa B Ipoliecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KojiebaHui, (POKyCHOE paccTOsSHUE U ONTUYecKas Cuia
JMH3BL, TPU OINUCAaHUM TPABUIBHO TPAKTOBaTh (UIUYECKUN CMBICT HCHOJIb3YEMBIX
BEJIMYMH, UX O0O3HAUEHHs M EIUHMIBI, yKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE TaHHYIO
(GH3HYECKYIO BEIMYHMHY C JPYTUMH BEJIMYNHAMU;

OMHUCHIBATh H3YYCHHbIE KBAHTOBBIC SBJIEHUS M IMPOLECCHl, HCHOIb3Ys (UIUUECKHE
BEJIMYUHBL: CKOPOCThH AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U 4acTOTa CBETA, SHEPIus U
UMIyabC (OTOHA, MEepHoN MOJypachajaa, SHEpPrus CBSA3U AaTOMHBIX SAep, NMPH OMUCAHHH
IPaBUIBHO TPAKTOBaTh (PU3MUECKHH CMBICI HCHOJIb3YEMbIX BEIWYHMH, UX O0O3HAYCHUS U
eIMHMIIbI, YKa3bIBaTh (JOPMYJIbl, CBA3BIBAIOIINE JAHHYIO (GU3UUECKYIO BEJIMYMHY C JPYTHUMU
BEJIMYMHAMHU, BBIUUCIIATh 3HaUEHUE (PU3MUECKON BEINYMHBI;

aHaJIM3UPOBAaTh (PU3MUECKHE NPOLECChl U SBJICHMS, HCIOJIB3YsA (PU3UUYECKHE 3aKOHBI U
OpUHLHUIBL: 3akoH OMa, 3aKOHBI MOCJIENOBATEIbHOIO M MapajuIeIbHOTO COEIUHEHUS
MPOBOAHUKOB, 3aKkoH Jlxoyns—JIeHna, 3akOH 53JIEKTPOMAarHUTHOM WHAYKUWH, 3aKOH
IPSMOJIMHEHHOr0  paclpOCTpaHEHMsI CBETa, 3aKOHbl OTPaKEHHs CBETa, 3aKOHBI
IpEeJIOMJICHHUs] CBeTa, ypaBHeHHEe OWHIITeWHa a8 (orodddexra, 3aKOH COXpaHEHUS
SHEPI'UM, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUYECKOrO 3apsaaa, 3aKOH
COXPaHEHUs MaccOBOI'O 4YMCIA, MOCTyJaTel bopa, 3aKOH paguMoOakTHBHOIO pacnaia, Inpu
3TOM pa3jnyaTh CIOBECHYIO (OpPMYIHPOBKY 3aKOHA, €r0 MAaTEMAaTU4YECKOE BBIPAKEHHE U
ycIoBus (TpaHULBI, 00JIACTH) TPUMEHUMOCTH;

OTpeNeNnaTh HampaBlieHHE BEKTOpa WHAYKIMH MarHUTHOI'O IOJISI MPOBOJHHMKA C TOKOM,
cuibl AMmriepa u cuiisl Jlopenna;

CTPOUTH H OINMCBHIBATh N300paKE€HNE, CO3/JaBaeMOe IIIOCKUM 3€PKajioM, TOHKOW JIMH301;
BBIMIOJIHATD OSKCIIEPUMEHTHl 110 MCCIEAOBAHUIO (DU3MUECKUX SIBICHUH M IPOLECCOB C
UCIIOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX M3MEpPEHHMH: Tpu 3TOM (HOpMYIHpPOBATH
npobiieMy/3agady M THUIOTE3Yy Y4yeOHOro SKCHEpUMEHTa, coOMpaThb YCTAHOBKY W3
IPEAJI0KEHHOI0 000py10BaHuUs, IPOBOAUTH ONBIT U (POPMYJINPOBATH BBIBOJBI;
OCYIIECTBIATh IpSAMBIE U KOCBEHHbIE H3MEpPEHUS (QU3NYECKHX BEIMYMH, IPH STOM
BbIOMpPATh ONTHMAJIBHBIA CIIOCOO M3MEPEHUs M HMCIIOJIb30BaTh M3BECTHBIE METOJbl OLEHKH
MOrPENTHOCTEN U3MEPEHUN;

HCCJIEZI0BATh 3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH C MCIOJB30BAHUEM IPSIMBIX U3MEPEHUMN:
OpU OSTOM KOHCTPYHUPOBaTh yCTAHOBKY, (HUKCHUPOBAaTh pe3yJbTaThl IOJy4EHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJAE TaOIULl U TpaduKOB, JejaTh BBIBOABI IO
pe3yJibTaTaM HCCiel0BaHus;

cobyofaTh mIpaBuia OE30MACHOTO TpyAa IPHU MPOBEIEHUM HCCIEAOBAHUH B paMKax
y4eOHOro »HKCIIEpHUMEHTa, Y4eOHO-HCCIIEeOBATENbCKOM M IMPOEKTHOH JEATeNTbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOHCTB U 1a00paTOPHOTo 000py10BaHMUS;

pemlaTe pacyéTHbIE 3aJayd C SIBHO 3a/JlaHHOM (QU3UYECKOW MOMAENbI0, HUCHOIb3Yys
¢u3nyeckne 3aKOHbl M TNPUHIUIB, HAa OCHOBE aHalM3a YCIOBUS 3a/Jayd BbIOHMpATh
bu3nYecKyro MOJIeNb, BBIIEIATh (PU3NYECKHEe BETUYUHBI U POPMYIIbI, HEOOXOIUMBIE 1JIs €€
pelieHusi, MNPOBOAMTH pacuyéThl M OIEHHWBATh pPEAJbHOCTh IMMOJYYEHHOTO 3HAYCHHUS
¢bu3nyecKkoii BEITMUNHBI,



peuiate Ka4YCCTBCHHBIC 3aJjadu: BBICTpaWBAThb JIOTHUYCCKU HEIIPOTHUBOPCYHUBYIO MLCIIOYKY
paccyXKJIeHu# ¢ OIopoii Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UUECKUE SIBIICHUS,
HCII0JIb30BaTh MPU PEIICHUN y4eOHBIX 3a7a4 COBPEMEHHbIC HH(OPMAIMOHHBIC TEXHOJIOTUU
JUISI TIOUCKAa, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMK W TPEACTaBJICHUS y4eOHOH M HaydHO-
MOMyJIIpHOW HMH(POpPMAalMK, TMOJYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBATH MOJIyYaeMyI0 HHPOPMAIIHIO;

OOBSICHITH MMPUHIUIIBI I[GﬁCTBI/ISI MaIlIuH, HpI/I60p0B U TCXHUYCCKUX yCTpOﬁCTB, pa3an4aTtb
yCJIOBHSI UX 0€30MaCHOTO MCIOJIb30BaHUS B TTIOBCETHEBHOM KU3HU,

NPUBOJIUTH NPUMEPHI BKJIAJA POCCHUCKHX W 3apyOeKHBIX YUYEHBIX-(QU3MKOB B Pa3BUTHE
HayKH, B 00BSCHEHUE MIPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;
HCIOJIb30BATb TCOPECTUYCCKUC 3HAHUSA 11O (1)I/ISI/IKC B HOBCCZIHCBHOﬁ KHU3HU OJIA oOecreueHust
Oe3omacHOCTH MpH OOpallleHuH ¢ NpubdopaMud M TEXHUYECKUMH YCTPOMCTBAMH, MJis
COXpPAaHCHUA 30POBbs U CO6JIIOII€HI/I$I HOPM 3KOJIOTMYCCKOro MmoBCACHHUSA B OKPY)KaIOLHGﬁ
cpene;

paboTaTh B I'pylIe C BHITOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh PaboTy
TPYIIbI, PalOHANBHO pacHpenensTh OOS3aHHOCTH W IUIAHUPOBATH JEATEIbHOCTh B
HECTaHJAPTHBIX CHTYaIUsX, aJ€KBATHO OLIEHWBAThH BKJIAJ Ka)KJOT'0 U3 YYACTHUKOB T'PYIIIBI
B PELIEHHE pacCMaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO yacoB
HauMeHoBaHMe pa3iesioB U TeEM yieKTpOoHHbBbIE (LU POBbBIE)
Ne i/mt KonTpoibHbie IIpakTHyeckue
NporpaMMmel Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pazgen 1. ®PU3UKA U METO/IbI HAYUYHOT'O ITIO3HAHU S
1.1 ®du3nKa ¥ METOIbI HAYYHOT'O TIO3HAHUS 2 Bubmmorexa [IOK
' AR HAY https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartnka 2 1 5 oK
bubmmoTeka 1]
2.2 1 2
Auriamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHEHUSI B MEXaHUKE 1 1
Wroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETUIECKON 9
' TEOPHH i [IOK
noImoTeKa
3.2 o 10 2 1
CORE e https://m.edsoo.ru/7f41bf72
33 ATrperatHbie COCTOSHUS BEIIECTBA. 5
' ®a30BbIe MEPEXOJIBI
Hroro no pazaeny 24
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpocTaTUKa 10
q - = T bu6moreka [TOK
49 OCTOSIHHBIH 3JIEKTPHYECKHid TOK. TOKH B 12 ) ) hitps://m.edsoo.ru/7fA1bf72
pa3IMYHBIX Cpeaax
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22
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OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KJIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe nosie. DIeKTpOMarHuTHas bu6moreka [IOK
1.1 11 2 2
WHTyKIHS https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHu4ecKHe U 3IeKTPOMarHUTHbIE
2.1 9 1
KosieOaHMs
MexaHn4ecKue 1 JIEKTPOMarHUTHBIE Bubmmorexa [OK
2.2 P 5 1 https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 Onrtuka 10 1 2
Nroro no pazneny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI ClielIMaIbHON TEOPUH 4 but6moreka [JOK
' OTHOCHTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJeMeHThl KBAaHTOBOH ONTUKHU
42 CThOCHIe aTOMA bubmmoreka [IOK
. HUE aTOM
P https://m.edsoo.ru/7f41c97c
4.3 ATomHOE S11pO 5 1

Hroro no pazneny 15
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Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DJIeMEHThI ACTPOHOMHH U aCTPODUZHKHU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE
bubmmoreka [JOK
6.1 Obobuarowee nosropenie 4 https://m.edsi).ru/7f4lc97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJAMYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

1. ®wusuka. Pabouune nporpammsl. [IpeqmeTHast TMHUS y4eOHUKOB CepUU
«Knaccuuecknii kypey». 10-11 kmaccel: yueGHOE mocodue Juist
obmreodpa3oBaTenbHbIX opranu3amuii / A.B. llatamuna. — M. : [IpocBemnienne, 2017.
—8lec.

2. @wusuka. [Toypounsie pazpabotku. 10 kimace : mocobue st 0611e00pa3oBaTENbHBIX
opranmuzanuii / FO. A.CaypoB. — 3-e u3z. nepepad. — M. : [Ipocsemnienue, 2015. —
272 ¢. — (Knaccuueckuit kypc).

3. ®wusuka. [Toypounsie pa3zpabotku. 11 kiace : mocodue a5t 0011e00pa3oBaTeIbHBIX
opranmzanmii / FO. A. CaypoB. — 4-e uzn. non. —M. : [IpocBemenue, 2017. — 274
c. — (Knaccuueckuii kypc).

4. ®wusuka. 10 xnacc. bazossiit ypoBenb. Mskumies I'.., byxosues b.b., Corckuit H.H./
[Tox pen. [Tapdentreroit H. A.- M. :Ilpocsemenue, 2017.

5. ®wuzwmka. 11 xnacc. bazoBbiii ypoBenb. Mskumies ['.5., Byxosues b.b., Hapyrun B.M./
ITox pen. ITapdentreBoit H. A. — M. :IlpocBemenue,

[MNUOPOBLIE OBPA30OBATEJIbHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

bubmmoreka [IOK

http://fiz.1september.ru/Ta3zeta «Pusnkar»

http://school-collection.edu.ru/Exnnast komnekius nnppoBbix 00pa3oBaTe/ibHBIX PECYPCOB
http://www.fizika.ru/Caiit nust npenogaBateneit GU3NKH, yIamMXCst U UX POIUTEINCH
http://kvant.mccme.ru/HaydHo-nomy isipHblil pusuko-MaTeMaTiHueckuit xxypHai "Kaunt"
(ApxuB HOMEPOB)

http://elkin52.narod.ru/3anumarensHast pu3KnKa B BOMPOCAaX U OTBETAX
http://www.e-science.ru/physicsITopran ectecTBeHHBIX Hayk: Du3nKa

http://yos.ru/llyts B HayKy
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