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HOSICHUTEJBLHAS 3ATIMCKA

Ilporpamma no ¢usmke 6azoBoro YPOBHA Ha YPOBHE CpeIHEro 00IIero
00pa30BaHMs pa3paboTaHa Ha OCHOBE IONOKEHMii U TpeOOBaHHUH K pe3yapraTam
OCBOCHHs OCHOBHOH 00pasoBaTelbHOM TPOrpamMMel, npencraBieHHsx B OI'OC
COO, a Taxe ¢ yuérom denepansroii paGoueii IIPOrpaMMbl  BOCITUTAHHUS H
KOHIIETIMK TIpeTIofiaBaHust y4eOHOro mpeamera «®Du3ukay B 00pazoBaTeIbHBIX
OpraHU3alHgX Poccuiickoii Denepanyn, peanuzyroumx OCHOBHBIE
00pa3oBaTebHbIE TPOrPAMMEL.

Conepxanue mnporpaMmsr 110 (Gu3uKe HampaBreHO Ha dbopmuposanue
CCTCCTBEHHO-HAYYHON KapTHHEI Mupa obywarommxcs 10—11 Kiaccom 1pu
00y4yeHnH UX ¢usvke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESITENbHOCTHOIO
nonxona. Ilporpamma no ¢usmke cooTBeTcTBYeT TpeboBanusiM ®I'OC COO k
MIAHUPYEMBIM  TAYHOCTHBIM, [PEIMETHBIM H METaNpPeIMETHBIM pesynbraram
o0y4eHHs, a TaKKe YUHTHIBAET HEOOXOIMMOCTh PeaNH3alMH MEXKIIPEIMETHBIX
CBA3eH (HM3UKH C ECTECTBEHHO-HAYYHBIMH y4eOHBIMH mpenMmeTaMH. B  Heil
OIIPENCIIAIOTCA OCHOBHBIC LENH M3y4YeHHs! GU3MKKM HA ypPOBHE CPENHEro OoOIMIero
00pa3oBaHus, MITaHUPYEMbIE PE3yIILTATEl OCBOEHHS Kypca (DU3HKH: JTUYHOCTHEIE,
METaNpeIMETHBIE, IPEIMETHBIE (Ha 6a30BOM ypORHe).

ITporpamma 1o du3suke BKIIOYAET:

* IVTAHHPYEMBIC pe3yJIbTaThl OCBOCHUs Kypca GU3HKH Ha Ga30BOM YpOBHE, B

TOM YHCJIC TIPEIMETHBIE PE3YIbTAThI II0 TO1aM O0YUYCHUSL;

* CoiepXkaHue yae0Horo npemera « PU3HKa» 10 rofaM 00YIeHH S,

Dusyka Kak Hayka o Hambolee 00mKMX 3aKOHAX IIPHPOIBI, BBICTYIIasi B
KayecTBe y4eOHOro mpesiMeTa B IIKOJE, BHOCHT CYINECTBEHHBIH BKIAI B CUCTEMY
3HaHMH 00 okpyxaromiem mupe. [IkonbHEIH Kype hr3nku — CHCTEMOOOPa3yOIIHiA
AT €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB, MOCKOIBKY DH3UYECKHE 3aKOHBI
JIEaT B OCHOBE IPONECCOB H SIBICHHH, H3y4aeMbIX XHUMHEH, OHOJIOTHEi,
dusnyeckolt reorpaduell W acTpoHOMHeH. MCToONB30BaHHE W AKTHBHOE
NpUMEHEHHe  (QU3WYECKUX 3HAHMI  ONpeleNsieT XapakTep u pa3BUTHE
pa3HOOOpasHBIX TEXHOIOrWi B cdepe IHEpPreTHKH, TPaHCIIOPTa, OCBOEHHSA
KOCMOCa, MOJTy4YEHHsS HOBBIX MAaTEPHAlOB C 3aJaHHBIMH CBOWCTBAMH U APYIHX.
Vsyyenne Gu3HKH BHOCHT OCHOBHOW BKIaJ B (OPMHPOBAHHE ECTECTBEHHO-
HAayYHOW KapTHUHBI MUpa OOYYarOIIUXCs, B QOPMHUpPOBAHME yMEHHMIi IIPUMEHSTh
HayYHbId METOJ O3HAHMS IIPH BBITIOJHEHHH UMH YUeGHBIX UCCIET0BAHMIA.

B ocHOBY Kypca ¢usukm s ypoOBHS CpelHEro obIIero oGpa3soBaHus
MOJIOXKEH pAJ WIEH, KOTOPhlE MOXHO pPacCMaTpUBATh KAK IIPUHIMIBL €ro
TIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUH C HEW Kypc SsBIseTcs JIOTHYECKH
3aBEPIICHHBIM, OH COJEPIKUT MAaTepHal U3 BCeX PasleloB MH3MKHU, BKIFOUAET Kak
BOIIPOCLI KJIaCCHYECKOM, Tak U COBPEMEHHOI (GU3UKH.

Hoes zenepanusayuu. B cooretcTRImM C HeH Marepuan Kypca (uszuku
OOBEIMHEH  BOKPYT (QHU3UYECKHX  Teopwii. Bexymum B xypce smisercs
(opmHupoBaHue mpencTaBaeHmit o CTPYKTYPHBIX YPOBHSX MaTEpHH, BEINECTBE W
IoJe.

Hoes zymanumapuzayuu. Eé peanusanus IpearnosaraeT HCIodb30BaHHe
TYMAaHUTapHOIO TOTeHUHANa (PHU3HYECKOl HAayKH, OCMBICIIEHHE CBSI3H Pa3BHTHS
GU3UKH ¢ pa3BuTHeM o0mecTBa, a Takke c MHUPOBO33pEHYECKHMH,
HPAaBCTBCHHBIMH M SKOJIOTHYECKUMHE POoGieMaM.

Hoea  npuxnaonoi Hanpaenenrocmu. Kypc ¢wmsuku  npenmonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHX M TeXHOJIOIMYECKHX [IPHIIOKEHHHA
H3YYEHHBIX TEOPUH 1 3aKOHOB.

Hoen oxonoeusayuu peamusyercs IIOCPEZICTBOM  BBEACHHS 3IIEMEHTOR
COACPXKAHHUA, IOCBAMEHHBIX  SKOIOTHYECKHM  Ipobremam COBPEMEHHOCTH,
KOTOPBI€ CBSA3aHBI C PA3BHTHEM TEXHHKHU U TEXHOJIOTHH, a TaKkke 00CYKIeHHUs
NPOOTEM PalOHAIBHOTO IPHPO/IONONE30BAHMUS 1 9KOJIOrHYeCKOH Oe30mmacHoCTH.

CrepxHeBBIME 311EMeHTaMu Kypca (M3UKH Ha YpOBHE CpEIHEro oBILIero
00pa3oBaHus SBISIOTCS (H3MYECKHe Teopuy ((pOPMHUPOBaHKE NpeNCTaBICHHH 0
CTPYKType IOCTPOEHHS (U3HYECKOH TeOpHH, POl ByHIAMEHTAIBHEIX 3aKOHOB U
NPUHIHAIIOB B COBPEMEHHBIX IPEJCTABICHHSIX O OpHpoOJe, TpaHMIAX
MPUMCHUMOCTH  T€OPMH, JUISl ONMCAHHS ECTECTBEHHO-HAYYHBIX SBICHUH U
TIPOLIECCOB).

CHCTeMHO-/IeSTeTBHOCTHBIN MOAX0 B Kypce (QU3HKH peanmusyercsl Tpeskie
BCEro 32 CYET OpraHW3allié SKCIIEPHMEHTAIBHON NesTebHOCTH o0ydarormxces.
Mnst  6asoBoro ypoBHs Kypca (QU3MKE — 5TO HCHONB30BAHHE CHCTEMEI
(POHTANBHBIX  KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1abOpaToOpHBIX pabor,
KOTOpBIE B TIpOrpaMMe 10 (HM3HKe 00BeIUHEHB! B OOIIMI CIIHCOK YYCHUYECKHUX
NPaKTHYECKUX pabor. Beinenenue B ykazannom nepeuHe J1abopaTopHbIX pabor,
MPOBOZMMBIX NI KOHTPONS M  OLEHKH, OCYIIECTBISETCS y4aCTHHKAMH
00pa3oBaTeNbHOrO IPOIECCa HCXONS U3  0COBGEHHOCTel IJIAHUPOBaHUS W
OCHalleHHs kabuHera Qusuku. IIpm sToM  obecrnedynmBaeTcs OBJIaJIEHHE
OOYYArOIMMHUCST yMEHHSMH TIPOBOLMTH KOCBEHHBIE HU3MEpEHUs], HCCIeI0BaHus
3aBACHMOCTEH (U3MYECKUX BEIMYMH H IIOCTAHOBKY OIBITOB IO IIPOBEpKeE
TPEUI0KEHHBIX THIIOTES.

bonbiioe BHHMaHHMe yHenseTcs pPEINeHHMI0 pAacUSTHBIX M KAYeCTBEHHBIX
3aja4. Tlpu oToM s pacu€rHBIX 337184 MPHOPHUTETOM SBISIOTCS 33a4d C SBHO
3a/IaHHON (PU3MYECKOH MOJICIIBIO, MIO3BOJISIONIHE IIPHMEHSTH U3y4EHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOro PaslieNa Kypca, TaKk U MHTETPHPYS 3HAHHS W3
Pa3HbIX pasnesoB. JIis KayecTBeHHbIX 3amay TIDHOPHTETOM SIBIISFOTCS 3aaHUS Ha
00BACHEHHE MpOTeKaHMs DU3HYecKUX sBreHMi U IIPOLIECCOB B OKpyKaroleil
KH3HH, Tpebyromue BriGopa busuaeckoit mMomenu st CUTyallHH IIPaKkTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBHM ¢ TpeboBanusaMu  DOI'OC COO MaTepHAIEHO-
TEXHUIECKOMY  obecreueHno  yueGHOro npouecca 0a3oBbIil  ypoBeHs Kypca
(bu3MKK Ha ypoBHE CpeliHero ob1ero o6paszoBanus momKen U3YYaThCs B YCIIOBUSIX
[IPEIMETHOrO KaObWHeTa (DU3UKH MU B YCIOBHAX HHTEIPUPOBAHHOTO KaOUHETA
HPEAMETOB €CTECTBEHHO-HAYYHOIO WHKIA. B KkaGumere (usuke nomKxHO 6HITH
HeoOXozmmoe  naGoparoproe 000py/lOBaHHE IS BEIMOIHEHMS YKa3aHHBIX B
[IporpaMme 1o (pHM3UKe y9eHHYecKux TNIPAKTHYECKUX paboT M IeMOHCTPAIHOHHOE
obopynosanue.

JleMoHcTpanmonunoe obopymnoBaHue dopMupyeTcs B cooTBeTcTBHH
TIPUHIIMIIOM ~ MHHHUMANIBHOH — JOCTATOYHOCTH | obecrieynBaer IOCTaHOBKY
TICPCUMCICHHBIX B IPOTPaMMe MO (H3WKE KIHOUEBLIX JAEMOHCTpalMi s
HCCIICIOBaHUS  M3y4YaeMEBIX  SIBIEHHH NIPOLIECCOB,  ODMIHUPHYECKHX U
(yHIaMeHTaNbHEIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA,

JlaGoparopHoe 000pyNOBaHHE I YYEHHYCCKHX INPaKTHYECKUX paboT
(hopMHUpyeTCs B BHe TeMaTHYecKux KOMILIEKTOB M olecrieunBaeTcss B pacuéte
ONHOTO  KOMIINCKTa Ha JABYX ofyd4arommxcs. TeMaTHueckue KOMIIJIEKTI
1abOpaTopHOro 0GOPYIOBAHMS JIOMKHEL GEITE IIOCTPOEHBI Ha KOMILJIEKCHOM
HCIIONB30BAHMH aHANIOTOBBIX M LU(BPOBEIX MPHGOPOB, a TaKiKe KOMIIBIOTE€PHBIX
M3MEPHUTEIIBHBIX CHCTEM B BHAE LIU(DPOBBIX 1abopaTopuii.

OCHOBHBIMH LENSIME H3y4YeHus (u3uKK B 001meM 06pa30BaHUM ABISIOTCS:

e hopmMmpoBaHHE HHTEpeca u CTPEMJICHHS OOYYarOIMXCS K HAydHOMY
H3YHCHHIO NPHUPOJIBI, PasBUTHE HX HHTEJUIEKTYAIBHBIX H TBOPYECKHX
CIIOCOOHOCTEI;

* Pa3BHTHC NIPEACTABICHHH O HAYYHOM METOje IMO3HAHHS W GopmupoBanue
HCCIEN0BATCIIBCKOTO OTHOIICHHS K OKPYIKAIOIIAM SBIICHUSM;

* opMHpOBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa W3yYeHUS] OCHOB
CTPOCHHSI MATEPUH U (PYHIAMEHTANIBHBIX 3aKOHOB (DH3HKH;

»GOpMHpOBaHHME yMeHMIl OGBSCHATH  SIBICHHS HCIIOJIb30BaHHEM
(pu3HIECKMX 3HAHUM M HAYYHBIX JI0Ka3aTeNbCTB;

o popmMupOBaHUe TpencTaBiIeHUH o PO QUM3HKH I pa3sBHTUS JPYruX
€CTECTBEHHBIX HAyK, TEXHHUKH H TEXHOJIOTHIA.

Hoctmkenue stux neneit obecreunBaercs pelLIeHHEM CIEeaYIONIHX 3a4a4 B

TpoLecce u3y4eHHs Kypca GU3NKU Ha YPOBHE CPEHEr0 0BIIero o0pazoBaHHs:



* IPHOOPETEHHe CUCTEMEBI 3HAHUI 06 00X usHIecKux 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpUSX, BKIIOYas MEXaHUKY, MONeKYNApHYIO (hu3mKy,
SJICKTPOIMHAMUKY, KBAHTOBYIO (DM3HKY U 3JTeMEeHTh] acTpo(PU3HKH;

*bopMHEpOBaHUe  yMmeHmii NPUMCHATD ~ TEOPETHYECKHE  3HAHHS st
OOBSCHEHHS (DU3HUECKUX  SIBIeHMIE B TIpHpOme W NS OpHHATHS
HPaKTUIECKUX PEIICHHH B [IOBCEHEBHOMN JKU3HU;

*OCBOCHHE CMOCOOOB pEIIEHHsS pa3THYHbIX 3a71a4 C SBHO 33JaHHOIA
usudecKkoil  Mozenso, 3ajiad, MOApa3yMEBAaIOIIHX CAMOCTOSTENbHOE
CO3IaHHe PU3MYECKOM MO , a1eKBATHOMH YCIIOBHAM 3a1a4u;

*[IOHUMaHHE (DU3HYECKUX OCHOB W [IPUHIAIIOB JIEHCTBUS TEXHHYECKUX
YCTPOHCTB M TEXHOIOTHYECKUX TIPOLIECCOB, UX BIUSHHUS HA OKPYIKAOLIYIO
cpeny;

*OBJIaICHHE METOJaMH CaMOCTOSTEIBHOIO [UTAHUPOBAHHS W TPOBEJCHUS
(DU3UYECKUX DKCIIEPHMEHTOB, aHAIH3a W HUHTEpIpeTauud UHOOpMaIHy,
OUPEIEJICHNs TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIIbTaTa;

*CO3MaHHE YCIIOBHH ISl Pa3sBUTHUSA YMEHHH IIPOEKTHO-UCCIEIOBATEILCKOM,
TBOPYECKOH J1eITEIEHOCTH.

Ha usyuenue ¢usukm (6azosbiit YPOBEHb) Ha YPOBHE CpEIHEro o6IIero
obpazoBanust orBoauTes 136 9acos: B 10 Kiacce — 68 uacos (2 4aca B HefeNTI0), B
11 knacce — 68 yacos (2 waca B HEJIIeIT0).

Ilpenaraemerit B mporpamme o buznke mnepedeHs 1a00paToOpHEIX U
IPaKTUIECKUX pabOT SIBJSETCS pPEKOMEHOBAHHbIM, YYHTEIb [JellaeT BBIOOp
NPOBE/ICHUS N1abOPaTOPHEIX PabOT W OMBITOB ¢ YI€TOM HHAMBUAYAIBHBIX
0COOEHHOCTEH 00yYarommxcs.



COAEP)KAHUE OBYUYEHUS]

10 KJIACC

Paznen 1. ®usuka u meronn: HAYYHOI'0 NO3HAHHS

Dusnka — Hayka o mIpHpoje. Hayunpie Metons! mosmanus OKPY’KaroIero
mupa. Pone okcnepumenrta wu TCOpUM B  MpOLECCe TO3HAHHMA NPUPOIBL
OKCIIepHMEHT B pu3uKe.

Mogenuposanue busugeckux spnenuii u nponeccoB. HayuHele rumoress..
Du3MYECKHe 3aKOHBI M TEOPHUH. I'paHuubr mpiMenrMOCTH (GH3HYeCKIX 3aKOHOB.
I IpuHIHD cooTBETCTRUS.

Poie u mecto dusuxu B (opmupoBaHuu coBpeMeHHOI HAYYHON KapTHUHBI
MHpa, B MPAKTUIECKOH JeSITeIbHOCTH IO Iel.

Hemonempayuu

AHanoroseie u 1u(POBLIE M3MCPHUTCIIbHBIC  TIPHOOPBI, KOMIIBIOTEPHEIE
JaTYHKH.

Pasgen 2. Mexanunka

Tema 1. Kunemamuxa

Mexanudeckoe jBiKeHHe. OTHOCHTENBHOCTD MEXAHIHECKOLO IBUKEHHUSI.
Cucrema orcuéra. TpaekTopus.

llepememenue, ckopocts (cpexmsis CKOpOCTb, MIHOBEHHAs CKOPOCTh) U
YCKOPCHHUE MaTE€pHUANbHOM TOYKH, WX IMPOEKIMH HA OCH CHCTEMEI KOOPAMHAT.,
Clii0xeHre epeMeInesnii i cioKeHre CKOPOCTEHA.

PaBHomepHOe u paBHOYCKOpeHHOE IpSMOIMHEHHOe IBHXeHHe. | paduxn
3aBUCHMOCTH ~ KOODIWHAT, CKOPOCTH, YCKOPEHHS, NYTH M IepeMeleHHs
MaTepHaIbHON TOUYKH OT BPEMEHH.

CBoGoznoe manenue. Vekoperne cBOGOHOrO MaeHysI.

Kpusonunelinoe nBmwikenue. J[BukeHme MAaTepPHAJIBLHOH  TOYKH IO
OKPYXXHOCTH € IIOCTOSHHOH II0 MOJLYJII0 CKOPOCTBIO. YIJIOBas CKOPOCT, JTMHEHHAS
ckopoctk. Ilepuon u yacToTa obparenust. LlenTpocTpemuTebHoe YCKOpEeHHue.

TexHi4eckue ycTpolcTBA M NpPakTHYECKOE NPHUMEHEHHe: CIHIOMETP,
AIBIKEHUE CHAPSJIOB, IIEIIHBIE U PeMEHHEIE TIePeIayH.

Lemoncmpayuu

Mogens cucTeMBl 0TCUETA, WITIOCTPALHS KHHEMATHYECKHIX XapaKTepPHUCTHK
JBVDKEHHUSL.

IIpeobpazosanye OBIKEHHIT ¢ HCTIONB30BAHUEM MIPOCTHIX MEXAHH3MOB.

TlazeHue Ten B BO3yXe U B pa3pexeHHOM IIPOCTPAHCTBE.

Habntonenue nBkeHHs Tena, GPOIIEHHOrO MO YINOM K TOPU30HTY H
TOPHU30HTAIBHO.



M3mepenne yckopenns ceo6omoro MaJIeHus.

Hanpasnenne ckopoctu npu aemxenuu mo OKPYKHOCTH.

Vuenuueckuu sxcnepumenm, nabopamopusie pabomu:

Msyuenne HepaBHOMEpHOTO NBIDKEHUS C LEJBIO ONPENEICHHS] MIHOBEHHOM
CKOPOCTH.

HccnenoBanue cooTHOmIEHHS MEXIy IIyTSMH, NPOHIECHHBIMH TEJIOM 3a
HMOCJIENOBATENIbHBIE  PAaBHBIE IPOMEXYTKH BpEMEHH IIPU  PABHOYCKOPEHHOM
ABIKEHUH C HAYaIbHOH CKOPOCTBIO, paBHOM HyITIO.

Wsyuenue npimxenns maprka B BI3KOi KUIKOCTH.

V3ydenue npimxenns tema, 6pomennoro TOPH30HTABHO.

Tema 2. Tunamura

Ilpunuun  otHocuTenmsHOCTH [ ammes. IlepBeiit  3akoH  HevroToHa.
HHepruanbHble CHCTEMBI OTCUSTA.

Macca tena. Cuna. Ipurmumn Cynepnosuuuu cui. Bropoii 3akon HeroToHa
Al MaTepuanbHOu To4ku. Tpernit 3akon HeloTona mis MaTepHAIIbHBIX TOYEK.

3aKOH BCEMHPHOrO TAroTeHHs. CHIa TSKECTH. Ileppas kocmmyeckas
CKOPOCTE.

Cuna ynpyrocru. 3akon I'yka. Bec terna.

Tpenue. Bunsr Tpenus (1moxos, CKONbXKeHUs, kadenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHs! CKOJBXSHUs M CHIIa TpeHUs NoKos. Koadduipent tpenus.
CHIta CONpOTHB/ICHNS IPU IBHKEHNH TeNa B SKHIKOCTH HIIH raze.

HoctynarensHoe i BpamaTenbHOE ABIKEHHE aGCOMIOTHO TBEPIOTO Teja.

MOMEHT CHIIBI OTHOCHTENBEHO OCH BpamieHusa. Ilnedo cuibl. Yenosus
PaBHOBECHS TBEPJIOTO TeJIa.

TexHuyeckue ycTpoicTBA M IIpaKTHYECKOe NpPUMEHEHHWE: MOIIUIHUKH,
ABHXXEHHE HCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu

sIBnenue vHEpHUH.

CpaBHeHue Macc B3aMMO/IEHCTBYIOIIHUX TEJL.

Bropoii 3akon Herorona.

H3mepenue cui.

Crnoxenne cui.

3aBHCHUMOCTB CHJIBI yIIPYTOCTH OT IehOPMALIHH.

HesecomocTs. Bec Terna mpu yckopeHHOM noasEMe 1 ajeHHH.

CpaBHeHMe CHIT TPEHHUS TIOKOS, KAUSHHS U CKOJIbIKEHHS.

YcroBust paBHOBecHs! TBEPAOTO Tena. Bu/bI paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

Wsyuenue npmwxeHus Opycka 1o HaKJIOHHOH IUIOCKOCTH.



Hccenenosanue 3aBucumoct o YIOPYTOCTH, BO3HUKAIO

IHX B NPYXUHE U
PE3HHOBOM 00paslie, OT HX aedopmanuuy.

Wccnenoeanue  yemosmii paBHOBecUsl TBEPAOTO Tena,
BpallIeHHs.

HMEIOIIET0 OCh

Tema 3. 3arkonst coxpanenus ¢ mexanuxe
NMnynee Marepuanbsuol Touku (Tena), CHCTEMBI MaTepHAIBHEIX TOYEK.

WmMmynbe cunbl U u3MeHenue UMITyJTbCa Telda. 3aKOH COXpaHEHHs HMITyJIbCa.
PeakTusHOoe nBmxenue.

Pabora cuibl. MomH=ocTs CHIILL

Kunetnyeckas sneprus MaTepHaibHOW TOYKU. Teopema 06 H3IMEHEHMH
KHHETUYECKOM DHEpPIruH.

[loreHnansHas JHEPrus. IoTenmansuas SHEPrus YIPYTO
nehopMUpPOBaHHOIT npyxuHbl.  IloTeHumanbaas SDHEpPruss Tema  BOJH3M
HOBEPXHOCTH 3eMIIH.

[Morenumansunie )58 HEIMOTeHIIHAJIbHEIE CHJIBL. CBs3b paboTEI
HCIIOTCHLIMANILHBIX CHUJI C H3MEHEHHUEM MeXaHHUYEeCKOi SHEPIrUM CHCTEMBI Tel.
3aKOH COXpaHEHHS MeXaHHYeCKOi SHEPTHH.

YIpyrue u Heynpyrue cTONKHOBEHHS.

Texnuyeckue ycrpoiictea u mpakTmdeckoe NPUMEHECHHE: BOJOMET, KOMED,
IPY>KUHHBIA [HACTOJET, IBUKEHUE PaKeT.

Hemoncmpayuu

3aKoH COXpaHEeHHUS UMITYIIBCA.

PeaxTuBHOE nBM*XeHUe.

Ilepexon noTeHUMANBHOM SHEPTHY B KUHETHYECKYIO U 00paTHO.

Vuenuueckuil sxcnepumenm, nabopamoprvie pabomuol

H3ydenne abCONIOTHO HEYNPYTOTo yaapa ¢ MOMOIIHIO JIBYX OJIMHAKOBBIX
HHUTSHBIX MasTHUKOB.

Wccnenosanme cBsA3H paGoOTBI CHITBI ¢ M3MEHEHHEM MEXaHMUECKOM SHEPrUu
Tejla Ha IPUMEPe PACTAXKEHHs PE3HHOBOIO XKIyTa.

Paznen 3. Monexynsipuasi pusuka M TepMoguHAMHKA
Tema 1. Ocroevi MoneKyApHO-KUHEMUYECK O meopuu
OCHOBHEBIE TIOJIOXKEHHS MOIEKYIAPHO-KHHETHYECKOI TEOPUH U MX OIBITHOE
obocHoBanue. BpoyHoBckoe mBwxenue. Jluddysus. XapakTep OBHXKEHUS WU
B3aUMOJICHCTBHA YacTHIl BelectBa. MOJENM CTPOGHHS Ta3oB, KMIKOCTEH W
TBEP/IBIX TeJ U 00BACHEHHE CBOMCTB BEILECTBA HA OCHOBE 3THX Mojeneil. Macca u
pasmeprl Monekyit. Konuyectso Bemectsa. [Tocrosiuras ABoranpo.

TermoBoe pasHoBecue. Temneparypa u eé usmepenue. Illkana TeMIepaTyp
Llenscus.



Mozens  wuneamsHoro  rasa. OcHoBHOE  ypaBHeHUe MOJIEKYJIIPHO-
KUHETUYECKON TEOpHH HIeajibHOIO Tra3a. AbcomoTHast TeMIepaTypa Kak Mepa
CPeIHEH KUHETHYECKOH OSHEpruH TemioBoro ABMDKCHMST 4acTui rasa. Illkana
Temneparyp KenbBuna. ["a30Bble 3aKOHEL VYpaBHenue Menneneesa—Knaneiipona.
3akoH Jlansrona. Msompomeccs: B HJICATBHOM Ta3e C MOCTOSHHBIM KOJIHYECTBOM
BellecTBa. I'paduyeckoe mnpencrasmenue M30IPOLIECCOB: H30TEpMa, H30XOpa,
n3obapa.

Texuuyeckue ycTpoiictea u TIPAKTUYECKOEe TPHUMEHEHHEe: TepMOMeTp,
bapomerp.

Hemonempayuu

OnbIThl, nOKa3EIBatOIHE AAVCKPETHOE CTPOEHHE BeIlecTBa,  (ororpaduu
MOJIEKYJI OPraHUYECKUX COEqUHEHHIA.

Ormbite! 10 1rbQy3HH KEIKOCTEH 1 ra30B,

Monens 6poyHoBCcKOro nBHKCHMS.

Mozens onbiTa IIItepna.

OnbITl, JOKa3bIBarOIIE CYILLECTBOBAHHE MEXMOIIEKYJIPHOIO
B3aUMOeNCTBUS.

Mogens, nmmoctpupyrormas IIpUPOY NaBIEHUS rasa Ha CTEHKH COCy/Ia.

OmeITEL,  WLTOCTPHpYIOMIHE YPAaBHEHHUE COCTOSHUS MJIEATBHOIO rasa,
U30IPOIIECCEI.

Vuenuuecruii sxenepumenm, nabopamopnvie pabomet

Ornpenenenne Maccsl Bo3ayxXa B KIacCHOH KOMHATE HA OCHOBE H3MepeHuit
00BEMa KOMHATEI, 1aBIEeHUS U TeMIIepaTyphl BO31yXa B HEH.

Hccnenosanue 3aBrucumMocT Mesxy NapamMeTpaMH COCTOSHHS Pa3pesKeHHOT0
raza.

Tema 2. Ocnoevt mepmodunamuru

Tepmonnnamuyeckast cucrema. BHyTpenHss SHEPIHs TePMOIUHAMHYECKOMN
CHCTEMBI ¥ CIIOCOOBI €€ uaMeHeHus. KoauuecTBo TeIIOTEH | pabota. BuyTpennss
SHEpIM — ONHOATOMHOTO  HJEalbHOr0  rasa.  Buasl  Temmomepenaun:
TCILIIONPOBOIHOCTD, KOHBEKLHS, U3Jy4eHHe. Y IenbHas TeIIOEMKOCTh BELIECTBA.
Kommdectso Temmots! npu tenmonepenade.

Ionsitne 06 anmaGatHom mporecce. IlepBplii 3aKOH TEPMOJMHAMHKH.
llpuMeHenne mepBoro 3aKkoHa TEPMOIMHAMUKH K u3onporeccaM. ['paduyeckas
UHTEpIIpeTaIus padboTkl rasa.

Bropoii 3akoH rtepmommnamuku. Heobparumocts IIPOLIECCOB B TIPHUPOIE.

Temmossle  mamumbl.  [IpUHIMNBI  TeHCTBHS — TETIOBBIX  MALIHH.
[IpeoOpazoBaHus 3HEprHM B TEIUIOBBIX MANIMHAX. Koadduument mnonesnoro
fefictBus TemnoBo# Mammusl. {ukn Kapro u ero KO3()YUIUEHT TMOJIe3HOro
JIEUCTBHSL. JKOJIOIMYECKHE MPOOIEMBI TEIIO3HEPTETHKH.



Texuuueckue ycrpoiictea u IIPAKTHYECKOE MPUMEHEHHE: JIBUraTei:
BHYTPEHHETO CropaH¥si, GbITOBOM XOIOIMIBHUK, KOH/IUIIHOHED.

Hemonempayuu

UsmeneHne BHyTpeHHeit OHCPIHM TeNna NP COBEPINEHUH DPaGOTHI: BHLIET
NPOOKK M3 GYTBUIKH MOX HEHCTBHEM CHKATOrO BO31yXa, HarpeBaHue sdupa B
JIATYHHOI TpyOKe IyTéM TpeHus (BumeomeMOHCTpaIHS).

3menenne BHyTpeHHeit SHEPTUH (TeMIIepaTypsl) Teja npu TEIUIONepeaue.

Oneir no ammabarHomy PacllApeHUIO BO3MyXa (OHBIT € BO3MYIIHBIM
OTHHBOM).

Monenu nmaposo#t Typ6uHsL, nBUraTeIs BHYTPEHHET0 CrOPaHus, PEaKTUBHOI'O
JBUTATEI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabonv

Wsmepenue ynenbHOI TermmoéMKocTy.

Tema 3. Aepecammnsie cocmoanun eewecmea. Daszoevie nepexodst

ITapoo6pa3zoBanue B KOHmEHCAIHA. Hcnapenue u kunenue. AGcomoTHas U
OTHOCHUTE/IbHAS BIXHOCTH BO3Ayxa. HachlmeHHbl#t map. VYienbHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTD TEMIIEPaTYpPhl KUIIEHUS OT JABJICHHUS.

TBépmoe Teno. Kpucranmuueckue u aMop(Hble Tela. AHU30TPOITHS CBOWCTB
Kpucramios. JKuakue xpucramibl. CoBpeMeHHbIE Marepuansl. [lnaBmenue u
KpucTaiizanus. Y nebHas TeIUioTa MJIaBIcHuU. CyG6numarus.

YpaBHeHHe TemToBoro 6ananca.

Texuuyeckue ycrtpoiictBa M mpakTHYecKoe IPUMEHEHHE: TUTPOMETP M
TNCUXPOMETD, KalnOPUMETP, TEXHONOTHH IOJyIeHHS COBPEMEHHbIX MaTEpHAIIOB, B
TOM YHCJI€ HAHOMAaTEePUaJIOB, U HAHOTEXHOIOTHH.

Hemoncmpayuu

CaolicTBa HaCHILIEHHBIX [1APOB.

Kvnenue npu moHmxeHHOM aBIeHNH.

Crioco0sl H3MepeHus BIaKHOCTH.

Ha6umroienre HarpeBaHus U [UIABJIEHHs KPHCTAIHYECKOTO BEIIECTRA.

JeMoHCTpanus KprcTamios.

Vuenuueckuii sxcnepumenm, nabopamopruie pabomoi

VaMepeHue OTHOCHTENBHOM BIXKHOCTH BO3IyXa.

Pazpen 4. Jnekrpoauaamuka
Tema 1. Inekmpocmamuxa
DJieKTpU3aIusa  Tell ONeKTpUYECKUi 3apsafa. JlBa BHIA 3IEKTPHYECKUX
3apAnoB. [IpOBOXHWKH, NMONEKTPUKH M IOIYNPOBOJHMKA. 3aKOH COXpaHEHHS
AJIEKTPHYECKOr0 3apsia.
Biaumopeiictaue 3apsnos. 3akon Kynona. Todeunsiit snekTpuyeckuii 3apsi.
Onextpuyeckoe mone. Hampsok8HHOCT  3nekTpudeckoro moms.  IIpuHImm



CYUEPIIO3ULHUH 3JIEKTPHYECKHUX ToJel. JIHHuK HaNpsKEHHOCTH DIIEKTPUYECKOTO
OJISL.

Pabora cmn  amekrpocrarmueckoro nona.  lIlotedHuuman.  PasmocTs
IIOTeHUHAIOB. [IpoBogHukH w1 AUSNICKTPHKU B  3JIEKTPOCTATHYECKOM TOJE.
JlusrexTpudeckas mpoHUIaeMoCTb.

DNeKTpodMKOCTb. Konnencarop. Dnexrpoémkocts miockoro KOHJIEHCaTOpa.
OHeprus 3apsHKeHHOro KOHJIEHCATOPA.

Texunueckne ycrpoiictea u IPaKTHYECKOE IPHUMEHEHHE: 3JIEKTPOCKOI,
SJICKTPOMETD,  SIIEKTPOCTATUYECKAs 3al[HTa, 3a3eMIIeHHe 3JIEKTPONPUGOpPOB,
KOHZICHCATOP, KONUPOBAIBHEIH allliapar, CTpyHHbIH IIPUHTEP.

Hemoncmpayuu

YCTpOHCTBO M IpUHIHUI AeHCTBHS SIIEKTPOMETpA.

BianmoseiicTBre HasneKTpH30BAHHEIX Tel.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX Tel.

IIpOBOHMKHM B 35IEKTpOCTATHYECKOM MOJE.

ODIeKTPOCTATUYECKAS 3aIUTA.

JHDTIEKTPUKH B 3J1EKTPOCTATHYECKOM TIOJIe.

3aBHCHMOCTD  3IEKTPOEMKOCTH  IIJIOCKOTO KOHJIEHCAaTOpa OT IUIOLIaI{
TUTACTHH, PacCTOSHUS MEKTY HUMH U IU3EKTPUYECKOH MPOHUIAEMOCTH.

DHEPrus 3apMHKEHHOTO KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomei

Mamepenne a11eKTpoEMKOCTH KOHIeHCaTOpa.

Tema 2. Ilocmosannwtii nekmpuieckun mox. Toku ¢ pasnuunolx cpedax

OIeKTpUYeCKHil TOK. VYCIOBHS CyILIECTBOBAHHS SJIEKTPUYECKOTO TOKA.
Wcrounuky Toka. Cuna Toka. [ToCTOSHHBIH TOK.

Hanpsikenue. 3akon OMa 115 ydacTka rer.

OJNEKTPUYECKOE CONMPOTHBICHHE. VY IenbHOe COIPOTUBIIEHHE BEIIECTRA.
TlocnenoBatensHoe, MapamienbHOe, CMEIIAHHOE COeTHHEHHE IIPOBOIHUKOB.

PaGora onekrTpuuyeckoro Toka. 3aKoH Jbxoyns—Jlenna.  MomHocTs
SIIEKTPUYECKOI0 TOKA.

DNEKTPOABUKYINAs CHJIa U BHyTPEHHEE CONMPOTUBIEHHE HCTOYHMKA TOKA.
3axon Oma [T TIONTHOM (3aMKHYTOM ) 371eKTPHYecKOi [eTy. Kopotkoe 3ambIKkaHue.,

ONeKTpOHHAs ~ TPOBOAMMOCTH  TBEPABIX  METAIOB.  3aBHCHMOCTD
CONIPOTHBIIEHHS METATIIOB OT TeMIIEpaTyphbl. CBEPXIIPOBOIAMOCTb.

ONeKTpUYECKHH TOK B BakyyMe. CBONCTBA 3JIEKTPOHHEIX [Ty4KOB.

IlomynpoBogHHKH. CobcTBenHast U IpUMecHas IIPOBOIUMOCTD
OJTyIPOBOAHKMKOB. CBOMHCTBA p—n-nepexo/a. I1oaynpoBOHUKOBEIE IPHGOPEI.

ONEKTPUYECKMH TOK B  pacTBOpax MW  pacmiaBaX  dSIEKTPOIHTOB.
DNEeKTPOSUTHIECKAS JUCCOLIMALIHSL. ONEeKTPOIH3.



ONEKTPUYECKUH TOK B rasax. Camocrosrenpupii n HECaMOCTOSTEIbHBII
pazpsaa. Monnus. [Tnazma.,

Texuuveckne ycrpoitctea n TIPAKTHIECKOE NpPHMEHEHHE: aMmmepMmerp,
BOIBTMETP, pPEOCTaT, HCTOYHHKH TOKa, SJICKTpOHArpeBarenbHble  MPUOOPEI,
SMEKTPOOCBETUTENbHBIE IPHOOPEI, TEPMOMETP CONIPOTHUBIICHHsI, BAKYYMHBIH JIHO,
TEPMHCTOPEI H (POTOPE3HCTOPEI, MIOMYIIPOBOHIKOBbIIL JTMOJI, TalTbBaHUKA.

Hemonempayuu

H3mepenwe cuibl Toka u HAIIPSKEHUS,

3aBUCUMOCTD COIPOTHBIICHHS [HIMHAPAYECKUX HPOBOJHUKOB OT JJIHHBI,
[LTOIAM MOTIEPEYHOTO CEUEHHUS M MaTepHaa.

CmeranHoe coeuEeHte IPOBOIHUKOB.

[Ipsmoe  m3Mepenue SJICKTPOIBIKYIEH cHIbl. KopoTkoe 3aMbIkanue
TaJIbBAHMHYCCKOr0 3/IEMEHTA U OLIEHKA BHYTPEHHErO COIPOTHBICHHUS.

3aBUCHMOCTE COMPOTHBIICHUS METAIIIOB OT TEMIIEPATYPBHI.

ITpoBoaMMOCTE 371EKTPONHTOB.

HckpoBoit pa3psia 1 IIpOBOUMOCTE BO37yXa.

OnmHOCTOPOHH ST MPOBOAUMOCTE THONA.

Yuenuyeckuii sxcnepumenm, nabopamopnuie pabomut

Usyyenne cmermannoro coequnenus PE3UCTOPOB.

H3Mepenne anekTponBimKyeif CHIIbI MCTOYHHKA TOKA H Ero BHYTpPEHHETO
COIIPOTHUBIICHHSI.

Habmonenue anexkrponusa.

MesknpeaMeTHbie CBSA3H

M3yyenue kypca ¢usuku 6azoBoro yposus B 10 kmacce OCYILIECTRIISIETCS C
YUETOM COJepKATeNbHBIX MEXKIPEAMETHBIX CBS3el ¢ KypcaMl MaTeMaTHKH,
OHOIOrkHy, XMMUH, TeorpadyH H TEXHOIOTHH.

Mesicnpeomemnvie nonamus, cBi3aHHBIE C H3yYEHHEM METOIOB Hay4YHOTO
TIO3HAHMS: SIBIIEHWE, HAYYHBIA (aKkT, rumoresa, (GU3HYecKas BeNHYHHA, 3aKOH,
TeOpHs, HaOIMOICHUE, SKCIIEPUMEHT, MOZEIUPOBAHUE, MOJIEIb, H3MEpEHHE.

Mamemamuxa: pelmeHue CUCTeMbl ypaBHEHWH, JIMHeHHAas byHKIH,
napabona, runepboina, uX rpaduKd ¥ CBOMCTEA, TPUTOHOMETPUYECKHE (DYHKIIUH:
CUHYC, KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO,
BEKTOPBI ¥ UX IIPOEKIIUU Ha OCH KOOP/IMHAT, CII0XKEHHE BEKTOPOB.

buonozus: mexaHu4ecKoe IBIKEHHE B KMBOU NPHPOJE, nuddysus, ocmoc,
TETI0O0OMEH XKHMBBIX OPTaHU3MOB (BHIBI TEILIONEPEIauH, TEIUIOBOE PABHOBECHE),
DIEKTPUYCCKHE ABIEHHUS B XKUBOU MIPUPOJIE.

Xumusi: IACKPETHOE CTPOSHHE BEIECTBA, CTPOEHUE ATOMOB H MOJIEKYJI, MOJIb
BCIIECTBA, MOJIIpHAsA Macca, TEIIOBBIE CBOMCTBA TBEPIBIX TEN, KXUIKOCTEH W



T'a30B, SJICKTPHYECKHE CBOKMCTBA METAJLIOR, SICKTPOIMTHYECKAs HUCCOLHALINS,
rajbBaHUKA.

Teozpaghun: BnaxHOCTS BO3yXAa, BETPBI, OapoMeTp, TepMoMeTp.

Texnonozus: npeo6pa3OBaHKe NBIKEHUIl c HCITOJIb30BaHUEM MEXaHHU3MOB,
Y4E€T TpeHUS B TEXHHKE, NOJIUMIHUKH, HCIIOIb30OBAHKE 3aKOHA COXpaHEHHs
MMIyIbCa B TEXHWKe (pakeTa, BOAOMET W JpYyIHe), JBHUTATENh BHYTPEHHETO
Cropatus, rnaposas TypOuHa, GEITOBOH XOIOMHUIBHHK, KOHZTULIMOHED, TEXHOIOTHH
MOJyYCHUS COBPEMEHHBIX MATEPHAIOB, B TOM YHCIe HaHOMAaTepHuaioB, H
HaHOTCXHOJIOTHH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3eMIICHHE SIIEKTPONPHUOOpOB,

KCEpOKc, CTPYWHBIH TIPUHTED, SJIEKTpOHArpeBaTe/IbHbIE IpuOOpEI,
JIICKTPOOCBETUTEIIbHEIE ITPUOOPEI, IalbBAHUKA.

11 KJIACC

Pasnen 4. danekrpoaunamuka

Tema 3. Maznumnoe none. Inekmpomaznumnan unoyKyus

IloctosuHble  MarHuTEL — B3aumonelcTBie IIOCTOSIHHBIX ~ MarHMUTOB.
Maruutnoe mnone. BekTop MaruuTHOIlM HHAYKUMK. [lpunnun  cynepmnosuinun
MAarHUTHBIX TOJIeH. JIMHUE MarHuTHON MH;yKkiwmM. KapTrHa AuHuMit MarHHTHOlM
UHIYKIUH ITOJIS IIOCTOSHHBIX MArHUTOB.

MaruuTHOE® TONE TPOBOXHHWKA ¢ TOKOM. Kapruna nwuuumit wegyxnum
MartHuTHOTO TOJI [UTMHHOTO TIPSMOTO IPOBOIHHKA M 3aMKHYTOI'O KOJBLIEBOTO

[IPOBOJIHMKA, KAaTyIIKK ¢ TOKoM. OmnbiT DpceTena. BzaumosieiicTBie MpoBoaHUKOB ¢
TOKOM.

Cuna AMriepa, €€ Moyt M HanpaBIeHue.

Cuna Jlopenna, e€ Moxyss u HanpaBIeHwue. JBiKeHue 3apsyKeHHON YaCTUITBI
B OZIHOPOIHOM MarHUTHOM rojie. Pa6ota cuisl Jlopenua.

JBnenvie sneKTpOMarHWTHOM MHAyKuuH. [loTOK BEKTOpa MAarHUTHOM
VHIYKIUH. ONEKTPOJABMXKYIIAS CHIA WHAYKIHH. 3aKoH 3JIEKTPOMarHUTHOM
uHayKuuu Oapajyes.

BuxpeBoe siekTpudeckoe mone. DJIEKTPOIBIXKYILAS CHIIA UHIYKIUU B
NPOBOJTHMKE, ABMIKYIEMCS IOCTYIATEIbHO B OAHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenmna.

WHyKTHBHOCTE.  SIBNeHMe CaMOMHIYKIMM. DJIeKTPOABIKYINAsS CHjia
CaMOUH/YKIIHH.

OHeprus MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DJIeKTPOMAarHUTHOE I10JI€.

Texuuueckue ycTpoiicTBa ¥ NpPaKTHYECKOE HNPUMEHEHHE: IOCTOSHHbIE
MartuTel, 3JIEKTPOMArHUTHI, 3JIEKTPOABHUraTelb, YCKOPHUTEIH 3JIeMEHTAPHBIX
YacTHL, UHIYKIIMOHHAS I1€Yb.



Hemonempayuu

Onsit Dperena.

OtkiioneHHe anexTpoHHOro IIyYKa MAarHUTHEIM HOJIEM.

JInHMYM MHAYKUMA MarHUTHOTO O,

BiaumopeiicTBre nByX NpoBOIHIKOE ¢ TOKOM.

Cuna Ammepa.

HetictBue cuiel Jloperna Ha HOHEI 3JIEKTPOIIHTA.

SIBneHue snekTpoMaruuTHON HHYKIUH.

IIpaBuio Jlenna.

3aBUCUMOCTE 3JIEKTPOABIKYIIEH CHIIBI UHAYKIUH OT CKOPOCTH U3MEHEHHS
MarHMTHOT'O ITOTOKA.

SIBIeHre CAMOMHTYKI[HH.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomei

V3y4enue MarHuTHOrO MOMS KATYIIKH ¢ TOKOM.

Hcenenosanue neficTBHS MOCTOSHHOIO MarHUTA Ha PaMKy C TOKOM.

Hccnenosanue sBIeHNS 51eKTPOMATHUTHOI HHIYKIHH.

Paznen 5. KoJieGauus v BoIHBI

Tema 1. Mexanuueckue u INEKMPOMAZHUMHbIE KO/1eOaHus

KonebarensHas  cucreMa. CBoOOmHBIE  MexaHWuYeCKHe  KONEOAHMS.
["apmonudeckue kxoneGanmus. Ilepuon, yacrora, ammiutyna u dasa kome6Ganuii.
IpyxuHHbli MasTHUK. MaTeMaTHYecKHil MaSTHHK, YpaBHeHHE rapMOHHYECKHX
xonebanuil. [IpeBpamienue suepruu mpu FapMOHHYECKUX KOJIeOaHUX.

KonebatensHeiit konTyp. CBOGOMHBIE BIIEKTPOMAarHUuTHBIE KoJeOaHus B
MJICaIbHOM  KOJIEOATEIbHOM KOHType. AHanorus MEXKIY MEXaHHYECKHMH H
SJICKTPOMAarHUTHBIMU  Kosebanusamu. Dopmyina Tomcona. 3akon COXpaHeHHus
SHEPTuM B HIEATEHOM KOJIe0aTeIbHOM KOHTYpe.

Ipencrasienne o 3aTyxarommx Konebanusx. BIHyK/IeHHbIE MeXaHIUECKHE
koJiebanus. PesonaHc. Beinyxnennsie 3JIEKTPOMAarHuTHBIE KOJIeOaHUs.

ITepemenHBIH  TOK. CuHyconanbHbIi IIEPEMEHHBIA  TOK. MOIHOCTE
[IEPEMEHHOI0 TOKA. AMIUIMTY[JHOE M [AEHCTBYIOIlEe 3HAYEHHE CUIBI TOKA M
HalpsKeHUs.

Tpancdopmarop. IpoussoscTBo, mepenadya u norpebienne 3JIEKTPAYECKOM
SHEPruH. JKOIOrHYECKHE PUCKH TIPU IPOH3BOICTBE NEKTPOSHEPTHH. Kynbrypa
HCTI0J1b30BaHMUS 3JIEKTPO3HEPrUH B TTOBCEAHEBHOM JKH3HH.

Texnuyeckne ycTpolicTBa M NPaKTUYECKOE NPUMEHEHHE: 3JIeKTPHYECKHi
3BOHOK, I€HEPATOp NePEMEHHOTO TOKA, IHHHHU JJIEKTPOTIepeiay.

Hemoncmpayuu

Hccnepoanue mapamMeTpoB KoieGareNbHOW CHCTeMBI (IPYKHHHBIA WM
MaTeMaTHYECKUI MasTHHK).



Habnronenue 3aTyXarwIllux Koinedauuii,
HccenenoBanue cBoiicts BBIHYKI€HHEIX KOJIe0aHuIA.
HabGnronenne pe3oHaHca.

CBoGozHbIe 51eKTpoMarHuTHEIE KosiebaHus.

OcLumiorpaMme! (3aBHCHMOCTH CHITET TOKa U HalpsHKEHHs OT BpeMeHH) is
BJIEKTPOMArHUTHBIX KONeOaHHi.

Pesonmanc npm mocnenosarensrom COCIMHEHUH PE3HUCTOpa, KATYLIKHU
MHIYKTUBHOCTH W KOHJICHCATODA.

Monens munmn snexrponepeaum,

Vuenuueckuii sxenepumenm, nabopamoprvie pabomei

HccenenoBanue 3aBucumocty TICpHOJia MaNIBIX KoNMeOaHU Ipy3a HA HHUTH OT
AJUHBI HUTHA W MACCHI TPy3a.

HccnenoBanme mepemenmoro toka B OETIM W3 II0CNIEZ0BATEIHLHO
COCIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHDbLE 60IHbI

Mexannyeckne BONHEI, ycnoBus pacnpoctpanenus. Ilepumoa. Ckopocts
PACIPOCTpaHCHNs. M JUIMHA BONHBEL Ilomepeunsie w IPOJIOJILHBIE  BOJIHBL
Wurepdepenins u mudpakims MexaHHIECKIX BOJTH.

3Byk. CkopocTb 3ByKa. 'pomMKkocTs 3ByKka. BricoTa Tona. Tem6p 3ByKa.

ONEKTPOMarHUTHEIE BONHEL Y CIOBHS HU3JIyYeHHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bsaumuas opuerranus sexropos E, B, V B anextpomarautHoii Bonme. CBoiicTsa
S/IEKTPOMATHUTHBIX BOIH: OTPaKCHHE, TIPEIOMICHHUE, MONSIPH3ALHS, TUQPaKITHs,
uHTepdepennus. CKOPOCTh MEKTPOMATHHTHBIX BOJIH.

Illxana snekrpomaruuTHEX BoH. [IpuMeneHte 3MIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

Hpunimme: paguocssisu u Tenesunenns. Paguonokamys.

OIeKTPOMATHUTHOE 3arps3HEeHHe OKPYIKAIOIIeH Cpe/Ibl.

Texuuueckme ycrpoiicTBa W mpakTHYeckoe IPUMEHEHHE: MY3BIKaJIbHbIE
MHCTPYMEHTBL, yIbTPa3BYKOBas JMAarHOCTHKA B TEXHHKE W MeNHIHHE, pajap,
PaHONpUEMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Hemoncmpayuu

ObpasoBanue u pacIpocTpaHeHue IONEPeYHBIX 1 IIPOJIOTIBHBIX BOJIH.,

Konebmormeecs Teno kax MCTOYHMK 3ByKa.

Habmronenne orpaxenns u npenoMieHus MexaHuuecKiux BOJIH.

Habimonenue uuTepbepenimn u udpakiinm MeXaHHYecKiX BOJIH.

3BYKOBOH pe30HaHC.

HabmoneHre CBA3H TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMILTUTYI0i u
9aCTOTOH KONeOaHuH.



Uccnenosanne  cpoiicts SNCKTPOMAarHUTHBIX  BOIH:  OTpaKeHHe,
TIpEJIOMIICHUE, NONSPU3ALKS, TU(paKIHs, UHTEp(]epeHIus.

Tema 3. Onmuxka

['eomerpuueckas omruka. IpsMonune#inoe pacmpocrtpanenue cpeta B
OnHOponHo# cpene. JIyd cBera. ToueUHbIH HCTOYHMK cBeTa,

OtpaikeHue ceeta. 3akoHbI OTpakeHus cseta. lloctpoenue uzo6paxenuii B
TUTOCKOM 3epKalie.

[Ipenomnenue cBera. 3akoHb! IIpEIOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTels
lpenomnenus. Ilomnoe BHyTpenHee otpaxenue. IlpenensHblil yrom moiHOro
BHYTPEHHETO OTpaXKEHHUS.

Hucnepcus cera. Crnoxuslif coctas 6eroro ceera. Lger.

Cobuparomue W  pacceHBalOmUe  JIHH3EL Tonkas mmuza. ®okxycHoe
PacCTOsIHME M ONTHYECKAas CHJIa TOHKOM JIMH3EL IToctpoenne n3o6paxeHuii B
COOMPAIOIINX M PACCEHBAIOIINX JTHH3AX. DopMysia TOHKOI JIMH3EL VBenuuerte,
llaBaeMoe JIMH30IA.

Ipenensl npumenuMocTH F€OMETPHUYECKON ONITHKHU.

BonHoBas omTuka. WnTepdepennns cseta. KorepenTHsle WCTOUHUKL.
YcnoBus HaOMOJEHUS MAKCHMYMOB K MHUHHMYMOB B HHTep(epeHIIMOHHOMN
KapTUHE OT IBYX CUH(DA3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaximst  ceeta. JTudpaxumonnas pemerka. YcioBue HaOMOnEHUS
TIABHBIX ~ MakCHUMyMOB @D TNaJeHHM MOHOXPOMATHYECKOrO CBeTa Ha
ArGbPaKLUOHHYIO PEIETKY.

Ionspuzanus ceera.

Texuuveckme ycTpoiicTBa M mpakTHUecKoe NpUMEHEHHE: OYKH, JIyIa,
doroanmapar, HPOEKIMOHHBIH amnrmapar, MHKDPOCKOII, TeJIeCKOIl, BOJOKOHHAM
ONTHKA, AUPPAKIHOHHAS PELIETKA, TOISPOUL.

Hemoncmpayuu

IIpsMonuHeiinoe pacrpocTpanenue, OTpaKeHHE U IIPEJIOMIIEHHE CBeTa.
Onruyeckue nNpuoopEL.

[lonnoe BHyTpeHHEE OTpaskenue. Moeis cBeTOBOIA.

Hccnenosanue cBOMCTB H306pakeHuii B THH3AX.

Mopenu MuKpocKoIa, Teeckona.

Habironenne nnrepdepennnu ceeta.

HaGmronenue nudpakiyum cera.

Habmonenne nucnepcun cgera.

ITomyuenue criexTpa ¢ MOMOIIBIO TPU3MEL.

TTony4yenne crieKTpa ¢ HOMOIIBIO AU(DPAKIMOHHOMN PEIISTKH.

Habmonenue monspusanuu ceera.

Yuenuueciuii sxcnepumenm, nabopamopmuie pabomut



Msmepenue nmokazarens IIPEJIOMIIEHUS CTeKJIa.
Viccnenosanue cBoticTs nso6pasxenuii p JHH3aX.
Habmonenne nucnepcun crera.

Pasmen 6. OcnoBbI cnenuansHoii TEOPHH OTHOCHTEJIBLHOCTH
I'panuner  npumenumocts  xnaccmueckoi MexaHuku.  [loctynarsr
CIIELMANTBbHOH TEOPUH OTHOCHTEIHHOCTH: HHBapUAHTHOCTb MOZYJISl CKOPOCTH
CBETA B BAKYyMe, IPUHIIUIT OTHOCHTENBHOCTH DHHIITE A,

OTHOCHTENBHOCTE OZHOBPEMEHHOCTH. 3aMe/JIeHHe BPEeMEeHH H COKpallleH’e
JUTHHEL,

SHGPFHH H UMITYJIbC PEISITUBUCTCKOM HaCTHIIEI.

CBa3b Macchl ¢ sHeprueii u MMITy/IbCOM PEIIATHBHCTCKON YacTHIbl. JHeprus
THIOKOS.

Paspnen 7. KBanrosas ¢pusnka

Tema 1. dnemenmor keanmosoii onmuru

@oronel. Popmyna ITnanka ces3u SHEPTHH YOTOHA C ero YacTOToH. DHeprus
U UMITYJIbC (hOTOHA.

OtkpeiTre 1 necnenosanue Gorosdpdexra. Ombrrer A. I'. CToTeToBA. 3aKoHbI
dorosddexra. Vpapuenne Difumrreitna mis (oroaddexra. «KpacHas rpanmmay
horoadpexra.

Hasnenue ceta. Onprrel I1. H. Jle6enera.

XUMUYECKoe IeHCTBHE CBeTa.

TexHuueckne ycTpocTBa M IpaKTHYECKOE NPUMEHEHHE: (DOTORIIEMEHT,
(hoTomaTumK, conHeUHas GaTapes, CBETOIHOL.

Hemonempayuu

@oToa((heKT Ha ycTaHOBKE ¢ IIMHKOBOM MIACTHHOIA.

HccieoBanue 3akoHOB BHewHero GoTosddexra.

Cgerommo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnsitsr Pesepdopna mo PacCesHHIO O -YacTHII.
IInanerapnas momens aroma. ITocTynarsr Bopa. Msnyyenue u moromenue
(DOTOHOB TIpM Tepexoje aToMa C OIHOrO YPOBHS DHEPIruu Ha Jpyrou. Buiel
creKTpoB. CHEKTp ypoBHelH SHepruu aToMa BOJOPOa.

BosnHosble cpoiicta gacTun. Bonusl ne Bpoits. KopnyckynsapHo-BoIHOBOM
JyaJli3M.

CrioHTaHHOE U BBIHYKIEHHOE H3ITy4eHHe.

TexHUYeCKHe YCTPOMCTBA M IIPAKTHYECKOE NPMMEHEHHE: CIIeKTPasibHbIH
aHalK3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Hemoncmpayuu

Mopnens onbita Pesepdoppna.

Onpenenenue JIMHEL BOTHED nazepa.

Habmronenvie nuneituareix CIIEKTPOB U3JTyYEHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomei

Habmonenue nuneiiaaroro CIIEKTpa.

Tema 3. Amomnoe adpo

OKCIIEPUMEHTEI, OKA3BIBAIONIHE CIIOKHOCTE CTpoeHus snpa. OTKpeITHE
PaMMOAKTUBHOCTH.  OmbiTel  Pesepdopma  mo ONPENENICHUI0  COCTaBa
PalHOaKTUBHOTO  m3nydeHus. CpoiictBa  anmb(a-, Oera-, ramMa-usmyyenwus.
Brusinue pannoakTMBHOCTH Ha 5KHBbIe OpPraHU3MBEL.

OrkpbITHE NpoTOHA U Hefitpora. Hyknonnast momens siapa I'eiizenGepra—
Wsanerxo. 3apsn siapa. Maccosoe unciio sapa. M3otomsr.

AnbQa-pacan. DNeKTpOHHBIA U TIO3UTPOHHBIA Oerta-pacman. [amma-
u3TydeHue. 3aKOH paJIHOaKTHBHOTO pacra/a.

DHeprus CBA3M HYKIOHOB B spe. Aneprbie cunbl. Jledext Maccr sapa.

SnepHele peakimu. JleneHue u cuuTes anep.

Anepueiii peaktop. TepMmosmepHBIi cHHTES. IIpobnemsr W mepcrexTUBBI
SAJICPHOM SHEPTETHKU. IKOJIOTHIECKHE ACTIEKTEI SJIEPHON SHEPTETHKH.

OnemeHTapHblie 9acTuIbl. OTKpHITHE MIO3UTPOHA.

Merobr Habmonenws 1 perucTparnuu 3JIEMEHTAPHBIX YACTHII.

DyHIaMeHTATbHbIE B3aUMOEHCTBIS. EIMHCTBO (usmueckoii KapTHHEI MUpa.

Texnuyeckue ycrpoiicTBa U mpakTHUeckoe IIPUMEHEHHE: JO3UMETp, KaMepa
BuiibcoHa, sepHbIH peakTop, aToMHas 60Mba.

Lemonempayuu

CU€T4rK HOHMBHUPYIOLIMX YaCTHIL

Vuenuuecxuil sxcnepumenm, nabopamopnsie pabomi

Hccnenosanue TpeKOB YacTHUIL (10 TOTOBBIM (bororpadusim).

Paspen 8. JnemenTr actponomun u actpoduznku

Jtanbl pa3suTUs acTpoHOMUH. [IpHKIATHOE M MUPOBO33PEHYECKOE 3HAYCHHE
aACTPOHOMHH.

Bun 3sésmnoro Heba. CosBesnmus, spkue 3BE3IBI, IUIAHETHI, WX BHUIHAMOE
JBIJKEHHE.

Conneunas cucrema.

Connue. Conneunas akTHBHOCTb. McTounmk sHepruu CONHLIA W 3BE3L.
3BE3/BL, UX OCHOBHBIE XapaKTEPUCTHKH. JlHarpaMMa «CIEKTPaIbHBIA KIace —
CBETHMOCTBY». 3BE3IBl TNIABHOW MOCIEOBATEIPHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIS 3BE3M TNIABHOM IOCIeN0BaTeNbHOCTH. BHYyTpeHHee cTpoeHme



3B€31. CoBpeMeHHBIE TpecTaBIeHus o IIPOUCXOXKNCHHN H 3Bomonuu CojiHna u
3BE3/1. JTallbl JKM3HHU 3BE3]I.

Muneunsrit [Tyt — Hama TamaxTuka, Ilonoxxenwne u nBmKeHME ComHua B
I"anaxtuke. Tumns! ragakTux. Pannoranakruxu u KBazapel. UEpHble AbIpHI B siipax
TaJIaKTHK.

Bcenennas. Pacumpenne Beesnennoit. 3akon Xab06ia. Pasberanne ranakTux,
Teopus bonbmoro B3psiBa. Peukrosoe U3JIy4eHHe.

Macmirabuas crpyxrypa Beenennoii. Meraranakruxa.

Hepeménnsie npo6nemer ACTPOHOMHH,

Yuenuueckue nabmooenus

Habmonernus HeBOOpYXEHHBIM TTazoM ¢ HCII0JIb30BAaHHEM KOMIIBIOTEPHBIX
MPHIJIOXKCHUI JUIS ONpe/IeNIeH s! ONOKEHHS! HeOECHBIX 06BEKTOR Ha KOHKPETHYIO
AlaTy: OCHOBHBIE CO3Be31ust CeBEPHOIO MOy IAPHS U SIPKUE 3BE3IL.

HabGmonenns B Teneckon Jlyns1, mnaner, Mneunoro [lyTn.

OGobmaromee noBropenne

Pons odusuxu wu aCTPOHOMHUM B 3KOHOMHUYECKOIH, TEXHOJIOTHYECKOI,
COLMAIIBHON M 9THYECKOW cdepax AesTebHOCTH 9eJIOBeKa, POJIb U MeCTO (DH3UKU
1 aCTPOHOMHH B COBPEMEHHOH HAY4YHOM KapTHHE MHpa, POIIb (usrgeckoit Teopuu
B (DOpPMHUPOBAaHMM IpenCTAaBIEHHH O (usuyeckol KapTHHe Mmupa, MecTo
(QU3MYECKOH KapTHHBI MHpa B 06IIeM Psly COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IIPEJCTABICHUH O IIPHPOIE.

Mexnpeamernsble cBs3H

Mzyuenne kypca ¢usuxu 6azosoro ypoBHs B 11 kiacce ocymiecTBusercs ¢
y4E€TOM COZEepKAaTETBHBIX MEXIIPEIMETHBIX CBI3eH KypcamMl MaTeMaTHKH,
OHONOTHH, XUMUH, Teorpadyy U TEXHOIOTHH.

Mesicnpeomemnvle nonamus, cBsizanmble C U3YYCHHEM METO/IOB HAYYHOIO
MOSHAHKS: SBJICHUE, HAYYHBIA (aKT, rurnoTesa, (usMueckas BeIHUYHHA, 3aKOH,
TeOpHs, HA0IOIEHHUE, SKCIIEPHMEHT, MOJICTUPOBAHHE, MOJIEITH, U3MepeHue.

Mamemamuka:  pemieHue CHCTEMBI  ypaBHEHHH, TPHTOHOMETPHYECKHE
(YHKIHMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXKAECTBO, BEKTOPBl M WX NPOCKIHH HA OCH KOOPJMHAT, CIOXEHHe BEKTODOE,
NPOM3BOMHBIC JIEMEHTAPHBIX (YHKIWH, NPU3HAKK MOJOOMS TPEYTOIBHHKOB,
OIpE/IENEHMEe IITOIMAIH IITIOCKUX GUryp 1 00bEMa Terl.

Buonozus: >nexTpuveckue SIBIEHHS B KHBOM IpUpoJe, KonebaTebHbIe
AABMKEHHS B JKHBOH NPUPOJIE, ONITUYIECKHUE SIBIIEHHUS B XKHBOM HPHpPOJe, AeiiCTBHe
paIuanyy Ha KUBBIE OPTaHU3ME.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KDUCTATTHYECKas: CTPYKTypa TBEPIBIX
TeNl, MEXaHU3MBl 00pa3oBaHHA KPHUCTAIMYECKOM peInéTKu, CIIEKTpaJIbHBIN
aHau3.



leozpaghus:  marmamtable mOMOCE 3eMIIH, 3alekH  MArHUTHBIX pya,
dorocrémka 3emmuoi TIOBEPXHOCTH, TIPEJICKA3aHHE 3eMIIeTPSACEHHMIA.

Texnonocusn: nvaun JJICKTPOIIepENiad, IeHEepaTop NepeMeHHOTro TOKa,
SJICKTPOABUTaTE b, WHAYKIMOHHAS IIeYb, palap, pajvONpUEMHUK, TeeBH30P,
aHTeHHA, Teneon, CBY-neus, mpoeKMOHHEI almapat, BOJIOKOHHAS OIITHKA,
CosHeuYHas Oarapes.



IINIAHUPYEMBIE PE3Y.JIbTATHI OCBOEHHS TIPOTPAMMBI TIO
PU3HUKE HA YPOBHE CPEJIHEI'O OBIIETO OBPA3OBAHUS

OcBoenre yyebHOro npeamera «®usuka» Ha ypoBHe cpenHero ooiero
o0pa3oBaHus (6a30BbIif YPOBEHb) JOIKHO OBECIIEYUTh MOCTIKEHMe CIIe I FOLIHX
ITMHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENBHEIX PE3YILTATOR,

JUYHOCTHBIE PE3VJIbTATHI

JInanocTHBIE pesynbTaThl ocBOEHMHS y4eOHoro npeaMera «DU3nKa» OTKHBI
OTP&XaTk TOTOBHOCTE M  CHOCOGHOCTH  OGy9YarOIMXCS PYKOBOZACTBOBAThCS
chopMUpoBaHHOI BHYTPEHHEH MO3MIKEH IMYHOCTH, CHCTEMON LICHHOCTHBIX
OPUEHTALMH,  MO3UTHBHBIX  BHYTPEHHHX YOeKIeHuii,  CoOTBETCTBYIOMX
TPaTHIIMOHHBIM IEHHOCTSM DPOCCHHCKOTO 0BIIecTEa, PaclIMpeHHe XHU3HEHHOIO
OTbITA M OTIBITA NEATENBHOCTH B IPOLIECCE PeaU3aliy OCHOBHEIX HalpasJeHHH
BOCTIUTATEIbHOMW JIESTENBHOCTH, B TOM YHCJIE B ACTH:

1) rpasknanckoro Bocnuranus:

C(OPMHUPOBAHHOCTH MPAXKTAHCKOM MO3HIUH 00y4aroIerocsi Kak akTUBHOT'O U
OTBETCTBEHHOTO 4JIeHa POCCHICKOro o01IecTBa;

NIPUHATHE  TPAJWLUOHHEIX  OOILIEYETIOBEUECKHX  T'yMaHHCTHYECKHX W
JAEMOKPaTUYECKHX LIEHHOCTEIH;

TOTOBHOCTB BECTH COBMECTHYIO [ESTENBHOCTh B HHTEPECAX IPAYKIAHCKOTO
0011ecTBa, y9acTBOBATH B CAMOYIIPABIEHHH B 00pa3oBaTeIEHOM OpraHU3aIHH;

YMEHHUE B3aMMO/IEHCTBOBATS C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHH C
UX QYHKIHSAMH U Ha3HAUCHUEM;

TOTOBHOCTB K TYMaHUTAPHOU ¥ BOJJOHTEPCKOM €SI TeIbHOCTH;

2) NaTPHOTHYECKOTO BOCIHTAHHMSA:

copMHPOBaHHOCTE POCCHICKOI IPa)K1aHCKOM HIEHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOC OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHIKEHHSIM
POCCHHCKUX YUEHBIX B 00TaCTH (PU3MKH U TeXHUKH;

3) AYyXOBHO-HPABCTBEHHOI0 BOCIHTAHHUS:

c(pOpMUPOBAHHOCTE HPABCTBEHHOTO CO3HAHWS, STHIECKOIO IIOBEJIEHUSI;

CIIOCOOHOCTE OIEHHBATH CUTYallMI0 M IPHHUMATH OCO3HAHHEIE peleHus,
OPUCHTHUPYSACHE Ha MOPalIbHO-HPAaBCTBEHHBIE HOPMBI M I|€HHOCTH, B TOM YHCIIE B
NEeATENBHOCTH YUYEHOTO;

OCO3HaHKE TMYHOr'0 BKJIaJa B IIOCTPOEHHE YCTOMYHBOTO Oy yILEro;

4) 3¢TeTHYECKOr0 BOCIIHTAHMS:

3CTETHYECKOE OTHOLICHUE K MUPY, BKIFOUYas 3CTETUKY HaAyYHOTO TBOPYECTBA,
IPUCYLIET0 (PU3UYECKOM HAYKE;



S) TpynoBoro BocnuTanus:

HHTCPEC K PAsIUYHBIM Chepam MmpodeccHoHATLHON JeSITEIBHOCTH, B TOM
HHCIIC CBA3AHHBIM C (PU3MKOMA U TEXHUKO, YMCHHE COBEPIIATh OCO3HAHHBII BBEIOOD
Oynyiueit npodbeccuu u PCATHM30BEIBATE COOCTBEHHBIE JKU3HEHHEIE ILTaHBL;

TOTOBHOCTE M CIIOCOGHOCTB K 06Pa30BaHHIO i CaM000pa3oBaHMIO B 06J1acTH
(DM3MKH Ha IPOTSHKEHUH Beeii MKHU3HU;

6) sxooruyeckoro BocnuTaHKsN:

COPMUPOBAHHOCTE  BKOTOTHIECKOIH KyJIbTYPBl, OCO3HaHHE TII0GAIBHOIO
XapaKTepa SKONIOrHIECKHX MPobIIem;

TIITaHUPOBAHUE U OCYILECTBIIEHUE NeHCTRUIL B OKpYXarloLIeH cpefie Ha OCHOBE
3HAHUS LeIel YCTORYMBOTO pa3BUTHs 4€lI0BEYECTBA;

PaCHIMpEHHE OIBITA JAEATENBHOCTH 3KOJOTHYIECKOMH HaTpaBIeHHOCTH Ha
OCHOBE HMEIOIIUXCS 3HAHUH 110 QH3HKe;

7) WEHHOCTH HAYYHOI0 MO3HAHNS:

chopMHPOBaHHOCTE MHPOBO33PCHHS], COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3HIECKON HAYKH;

OCO3HaHMC MEHHOCTH HAYYHOH NeATENbHOCTH, T'OTOBHOCTE B poriecce
M3Y4eHHs  (DU3UKH  OCYIIECTBISTH IIPOCKTHYX0 M HCCIIE0BATENBCKYIO
ACATCIILHOCTD HHAUBH/alIbHO | B TPYIIIIe.

METAINIPEAMETHBIE PE3YJIbTATHI

IosnaBaTenbHbIe yHUBEPCAIBLHBIE y4eOHble qeHcTBHSA
basoBble loruveckne neiicreus:
CaMOCTOATENIbHO  (OPMYJIHpPOBATE U aKTyallU3UpoBaTh  Ipobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPEACIATE LN NESATENBHOCTH, 3a1aBaTh IapaMeTpbl M KPHTEPUH HX
JOCTHIKEHHSI;
BBIBILITG  3aKOHOMCPHOCTH M [POTHBOPEYHS B  pPacCMaTPHBAEMbIX
(GU3HYECKUX ABIEHHSIX;
pa3pabaThiBaTh IUIAH pelIeHHs IPoGIEMBI ¢ YYETOM aHaNIM3a MMEIOLLUXCS
MaTepuajIbHbIX H HEMaTePHAIBHBIX PECYDCOB;
BHOCHTD KOPPCKTUBBI B I€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3yIIETATOB
[EeJIAM, OLCHUBATh PUCKHU TIOC/IEACTBUI IeATENbHOCTH;
KOOpPZMHMpOBAaTh ¥  BBIIONHATH pabOTy B  yCIOBUSX  PpeanbHOro,
BUPTYaJbHOrO ¥ KOMOUHHPOBAHHOTO B3aMMOICHCTBHS;
pasBUBATh KPEATUBHOE MBIIUICHHE IIPH PELICHHH KU3HEHHBIX IIPOGIIEM.
basoBelie nceenoBaresbckne neiicTRHS:
BIIa[IETh HAYYHOW TEPMHHOJIOIHMEH, KIIFOYEBLIMH MOHATHUSAMH M METONAMH

¢usndeckoii Hayku;



BJIAZICTh HABBIKAMH y4eOHO-HCCIIe[0BATENLCKOM 1 IIPOCKTHOM JesITeIbHOCTH
B 00JIaCTH (PHU3HKH, CIOCOBHOCTHIO M TOTOBHOCTBIO K CaAMOCTOSTENBHOMY HOUCKY
METONIOB peIlIeHHs 3ajad (H3MIECKOro COZICpXKaHHUS, NPUMEHCHHIO Pa3IHUHbIX
METO/IOB [103HAHMSI;

BIIaIETh BHAAMH JEATEABHOCTH IO MOJIy4EHUID HOBOTO 3HAHHA, €ro
VHTEPIPETalK, INPeOOpasoBaHHIO W IIPHMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CHTYallusIX, B TOM YHCIIE TIPH CO3JaHHMH Y9eOHBIX IPOEKTOB B 0GIACTH bu3nKy;

BBISIBJISITE  [IPUYMHHO-CICACTBEHHBIE CBS3M W aKTyalu3upoBaTh 3ajady,
BBIIBUraTh THIIOTE3y €€ peIleHHs, HaXOIUTh ApryMEeHTBI IS JIOKa3aTeIbCTBA
CBOMX yTBEPX/IEHHH, 32/1aBaTh IapaMeTpsI | KPHTEPUHU PEIIeHHS,

aHaIM3MpOBATE  [ONyYEHHbIE B XOAE pelIeHHS 3a1aud PE3YIILTATEI,
KPUTHYECKH OLEHMBATh HX JOCTOBEPHOCTS, IIPOrHO3HPOBATE U3MEHEHUE B HOBBIX
YCJIOBHSIX;

CTaBUTh H (DOPMYJIMPOBATH COOCTBEHHBIE 3amavd B o0pa3zoBareapHOM
ACATEIILHOCTH, B TOM YHCIIE DU U3y9eHHH (DU3HKH;

AaBaTh OLEHKY HOBBIM CUTYAallMsIM, OLIEHUBATE IPUOOPETEHHBIH OIBIT;

YMETb II€PEHOCHTh 3HaHMA 10 (H3HKe B NPaKTHYECKYI0 001acTh
KU3HEAEATeTbHOCTH;

YMETb HHTEIPUPOBATE SHAHUA W3 Pa3HBIX MPEIMETHBIX 06IacTei;

BBIZABUTATh HOBBIC H/ICH, TIPE//IaraTh OPUTHHAIBHEIE IOAXOIBI M PElIeHHS;

CTaBUTE POOJIEMBI U 33/1a49H, JOIyCKAOIIHE alIbTCPHATHBHbIE PELIeHUS.
PaGora ¢ undopmanueii:

BIGJIETh HABBIKAMHU MOTy4eHHs HH(DOPMAuK (U3UUECKOrO COMEPIKAHUS U3
MCTOYHUKOB pasHBIX THIIOB, CaMOCTOATEJBHO OCYIIECTBIATh IIOUCK, aHalu3,
CHCTEMATH3ANIO M HHTEPIPETALMIO HH(YOPMALIMK DA3IHYHBIX BHIOB M (opM
IIPEACTABIICHU;

OLIEHMBATh OCTOBEPHOCTH HHAOOPMALHY;

HCIIONB30BaTh  CPElICTBa  WHGMOPMALMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PEIIEHWH KOTHHUTHBHBIX, KOMMYHHUKATHBHBIX H OpraHU3aIlMOHHBIX
3aja4 ¢ cobmoneHueM TpeGoBaHMH DPrOHOMMKH, TEXHHKH O€30I1acCHOCTH,
TUTHEHBI,  PECYPCOCOEPEKEHUs, IPaBOBBIX M  STHYECKHX HOPM, HOPM
MH(MOPMAITMOHHOHN 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO CONEPIKAHHS B pa3IUYHBIX (opMarax c
y4€TOM HasHaYeHHUs MHPOPMAIIHY U IeNeBOil ayIMTOPUH, BEIGHpas ONTUMAJIbHYIO
¢GopMy npencTaBieHUs U BU3yaTH3aLHH.

KomMmyHnunKkaTHBHBIE yHHBepCaabHbIE yueGHbIe JeiiCTBHA:
OCYIIECTBIATH OOLICHME Ha ypokax (GHU3MKA M BO BHE-YPOUHOI
JEATEIIHOCTH;



PacliosHaBaTh  NPEAINOCHUIKH  KOH(IHKTHBIX CHTyallHi M  CMSTYarh
KOH(ITUKTEL;

paBBépHYTO H JIOTHYHO H3J1arath CBOIO TOYKY 3peHHsA C HCIIOJIB30BaHHEM
A3BIKOBBIX CPEICTB;

TTOHMMaTh U MCIOJB30BaTh NMPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYalbHOI
paboTsi;

BBIONPATE TEMAaTUKy M METO[bl COBMECTHEIX AEHCTBHHA C y4éToM 0Ommx
HHTCPECOB M BO3MOMKHOCTEH KaXKIOTO YiIeHa KOJIIEKTHBA,

[pPUHMMATL ~ L€M  COBMECTHOH  JIeATeNbHOCTH, OpPraHM30BBIBATE U
KOOPAMHUPOBATL JCHCTBHA MO €€ [OCTHXKEHHIO: COCTABISTH IUIAH NeHcTBHIA,
PaCTIPENCTIATE POIM C y4€TOM MHEHHM Y4YacTHHKOB, 00CYXIaTh pe3yIbTaThI
COBMECTHOMH paboThI;

OLCHHBATE Ka4eCTBO CBOCrO BKIada M KaXKIOTO Y4YaCTHHKA KOMaH/bl B
OOLIHMI pe3yNbTaT 10 pa3paboTaHHbIM KPUTEPUSIM;

Ipe/ularate HOBBIC TIPOEKTBI, OLEHUBATH MAEH C TO3MIUH HOBU3HEI,
OPUTHHAIIBHOCTH, MPAKTHYECKON 3HAYMMOCTH;

OCYIUECTBJIATS IIO3UTHBHOE CTPAaTerMYecKOe IOBEJEHHE B PA3HYHBIX
CHTyallusiX, NPOSIBIISITE TBOPYECTBO U BOOOpayKeHUE, ObITh MHUIMATHBHBIM.

PeryasiTuBHbIE yHHBEpCAIbHbIE y4yeOHbIe AelicTBUS
Camoopranuzanus:

CaMOCTOSATENbHO OCYIIECTBIATh I103HABATENBHYIO JEATENHHOCTE B OOIACTH
(QU3MKH M acTPOHOMMH, BBISBIATE MPOOJIEMBI, CTaBUTH W (HOPMYJIMPOBATH
COOCTBEHHEIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATE IUIAH PEIICHHS] PAcYETHBIX M KAYeCTBEHHBIX
3allad, IUIaH BBIITOJIHCHHS NPAKTHYECKOH paboThl ¢ yYETOM HMEFOIIMXCS PecypCoB,
COOCTBEHHBIX BO3MOXHOCTEH 1 IIPEATNIOYTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

PacIlipsATh PaMKH y4eOHOrO IpeaAMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHIA;

Aenath OCO3HAaHHBIA BBIOOD, apryMEeHTHpPOBATH ero, OpaTh Ha cebs
OTBETCTBEHHOCTD 3a peueHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CII0COOCTBOBATh (POPMHPOBAHHIO W IIPOSBICHHIO OSPYIULHH B OOJIACTH
(pM3HKH, HOCTOSHHO MOBBIILIATH CBOM 06pa30BaTEIbHEIH KyJIbTYPHBIN YPOBEHB.

CaMOKOHTPO.Ib, IMOIHOHAJILHBIH HHTEJLIEKT:

AaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCHUTh KOPPEKTHBBEI B IESTEIBHOCTD,
OLICHHBAaTh COOTBETCTBUE PE3YJIHTATOB ILIEJISIM;

BJIaZICTh  HaBbIKAMH  IIO3HABATEIBHOM pe(dJIEeKCHH KaK  OCO3HAaHUs
COBEpINACMbIX IEHCTBHH M MBICIUTENBHBIX IPOLIECCOB, HX pE3YILTaTOB H
OCHOBaHH;



HCIIOIb30BaTh NPUEMBI peIeKCUH IIs OLeHKH CUTyalluH, BEIOOPa BEpHOro
perenws;

YMCTL OLICHMBATh PHCKH U CBOEBPEMEHHO NIPUHUMATh peIIeHUs 10 HX
CHHKEHHIO;

NPHHUMATh MOTHBBI M apryMeHTHl JPYIHX IIpH  aHallu3e pe3yJbTaToB
JeSATEIEHOCTH,

ITPHHUMATh 06651, ITOHUMas CBOU HEOCTATKH U AOCTOHHCTBA,;

NMPUHAMATL  MOTHBBl M apryMEHTHl APYrMX IIPH aHAJIH3e PE3yJIbTaTOB
JEATENTbHOCTH;

TIPU3HABATE CBOE NIPABO U IIPABO IPYTUX HA OMIMOKH.

B mponecce mocTikenns muuHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOrPaMMBI
no ¢usEKe IS ypOBHS Cpepnero obmero obpasosaHus y obyyJarommxcs
COBEPILEHCTBYETCS OMOLIMOHAJIEHBII HHTEJUIEKT, IIPEANOIaramui
c(hOPMUPOBaHHOCTE:

CaMOCO3HaHMsl, BKIFOYAIOIIEro CIIOCOGHOCTS MOHUMATD CBOE IMOLHOHAIBHOE
COCTOsHHME, BUNCTD HANIPABIICHUS Pa3BUTUSI COOCTBEHHON SMOIHOHATBHOMN chepsl,
OBITH yBepeHHBIM B cebe;

CaMOpCTyTMPOBAHKS, BKJIIOYAOMIET0 CAMOKOHTPOIb, YMEHHeE [IPUHUMATH
OTBETCTBCHHOCTb 32 CBOE TIOBEJEHME, CIOCOBHOCTE amanTHpOBaThCA K
SMOILHOHANBHBIM H3MEHEHHSM U IPOSIBIISTH THOKOCTE, OBITH OTKDBITBIM HOBOMY:

BHYTPEHHEH MOTHBALWHM, BKIIFOYAIONIEH CTPEMIICHHE K JTOCTHKEHHIO LEeIH |
YCUEXy, ONTHMH3M, HWHHMIUATHBHOCTb, yMEHHE [eHCTBOBATH WMCXOIS M3 CBOHX
BO3MOXXHOCTEH;

SMIIAaTHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMAThH AMOIHOHAIBHOE COCTOSHUE
APYTHX, y4HTBIBaTh €ro IIPH OCYIIECTBICHHM OOIIEHMS, CIIOCOBOHOCTE K
COYYBCTBHIO H COIIEPEIKUBAHUIO;

COLMABHBIX HAaBBIKOB, BKIIFOYAIOIIHX CIIOCOOHOCTE BBICTPAUBAThH OTHOIICHHUS
C APYTUMH JIFObMH, 3800 TUTECS, IPOSIBILSITH MHTEPEC | Paspeliath KOH(QIIUKTEL

IIPEAMETHBIE PE3YJBTATBI

K xonuny obyuennms B 10 kaacce mnpemMeTHbie pe3ynbrarel Ha 0a30BOM
YPOBHE TIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y 06YYAIOIINXCS YMEHHA:

ACMOHCTPUPOBAaTh HAa NPUMEpax POk M MeCTO (QU3HKH B (POPMHPOBAHHMH
COBPEMEHHO!M HAay4HOHW KAapTHHBI MHpPa, B Pa3BUTHU COBPEMEHHON TEXHHMKH H
TEXHOJIOTHH, B NPAaKTHYECKOMU IS TEBHOCTH JFOEiH:

YIUTBIBATh TPAHUIBI TNPUMEHEHHS M3YYEHHBIX (QU3HUECKUX MOJIeeii:
MaTepHallbHas TOYKa, MHEpLMAIbHas CUCTEMA OTCUETa, aOCOIFOTHO TBEPOE TEJO,
UJIeaNTbHbIN ra3, MOAEIM CTPOSHMS I'a30B, KUAKOCTEH U TBEPABIX TeJl, TOUYCUYHBIH
3JIEKTPUYECKHUM 3apsi/l IPH PEIICHUH (PU3NYECKUX 3a1aY;



pacrno3HaBaTh QuU3MYECKHe sSBIeHHS (pomeccsl) u 0GBACHAT UX Ha OCHOBE
3aKOHOB MEXaHHWKH, MOJICKYJISPHO-KHHETHYECKO TEOPUH CTPOCHHsS BEIIEeCTBA M
SJICKTPOIMHAMHKH:  PaBHOMEPHOE U PaBHOYCKOPEHHOE  MpsSMOJIHHEHHOe
ABHMIKCHHE, CBOOOIHOE MaleHHe TeN, BIKEHHE o OKPY>KHOCTH, HWHEpPLIHS,
B3aUMOZIeHCTBYe Tel, Tuddysus, GpoyHoBCKOe ABIDKEHHE, CTPOCHHE JKHIKOCTEH
¥ TBEPIBIX Tell, U3MEHEHHe 00BEMa Te IIpH HarpeBaHUH (OXJIAXKACHUH), TEIIOBOE
PaBHOBECHE, HCTIADEHHE, KOHIEHCALWs, IJIaBleHKe, KPUCTAJITU3aLMs, KHIIEHHe,
BIIAHOCTD BO3/yXa, MOBBILICHHE TABICHHS Ta3a [IPH ero HarpeBaHWU B 3aKPBITOM
COCYZC, CBSI3b MEXIy TapaMeTpaMH COCTOSHHMS Ta3a B U30IIpoIieccax,
SJICKTPU3ALIHA Tell, B3aUMOJEHCTBHE 3apsiOB;

OTHCBIBATE MEXaHWYECKOEe NBIKEHHE, HUCIONB3Ys (DH3WYECKHE BeIMUHHEL:
KOOpAHATa, ITyTh, MEPEMEIUEHHE, CKOPOCTh, YCKOPEHHe, Macca TeJla, CHIa,
UMITyJIbC TeMa, KHHETUYECKas 3HEeprusi, NOTeHIHATbHAS OHEPrusA, MeXaHH4ecKas
paboTa, MexaHHYeCKas MOLIHOCTD, IIpY  ONMCAaHUM [IPABUIIBHO TPaKTOBAaTh
(DU3HYECKHI CMBICT HCTIONIE3YEMBIX BEIMYHH, HX OOO3HAYECHHS H eJUHHIIbL,
HaXOIUTh (POPMYIIBI, CBA3BIBAOILME MaHHYIO (DM3MYECKYIO BENUYHHY C APYTHME
BeJIMYHHAMU;

OIMCBIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TeJl M TEILIOBEIE SBIICHUS,
UCHOTB3Ysl  (DM3MYECKHME BEIMYMHBL [aBIEHWE rasa, TeMIIepaTypa, CpeaHss
KHHETMYECKas SHEPIHs XaOTHIECKOTO JIBHKEHHMS MOIEKYIL, CpellIHEeKBa/IpaTHUHAs
CKOPOCTb MOJICKYJI, KONIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabota rasa,
KOI()QUIMEHT TMOJIE3HOTO MEHCTBHS TEIIOBOrO JNBUTATENsl; IIPH OIMCAHUU
IPaBHJIBHO  TPAKTOBATh (DU3UYECKUH CMBICH HCIIONB3YEMBIX BEIIMYMH, HX
0003HAYEeHUs] W ENWHHUIBL, HAXOIUTH (GOPMyJIBI, CBSI3BIBAIOIINE JIAHHYIO
DH3MYECKYIO BETMUUHY C IPYTUME BeJIHIMHAM;,

OTHMCBIBATE M3YYEHHBIE JNIEKTPHIECKHE CBOMCTBA BEILECTBA H NIEKTPHIECKHE
SIBJICHHUsI (POLIECCHI), UCTIONb3Ys (PU3UUECKHE BETMIHHbL: DIEKTPHYECKUHN 3aps,
SJICKTPUIECKOC TOJIC, HANPSIKEHHOCTH T10J1s1, MOTEHIUAN, Pa3HOCTh MOTEHI[HAJIOB;
[IpH  OTMCAHUH TIPABUJIBHO TPaKTOBaTh (U3MYECKHH CMBICT HCIIONB3yEeMbIX
BENIMMHMH, MX O00O3HAYEHWS M eIMHHII;, yKa3hBaTh (OPMYIbI, CBS3BIBAIOIINE
JIAHHYIO (DU3HYECKYIO BENHYHHY ¢ PYTHMHU BETHIHHAMHE;

aHANM3UPOBaTh (YU3UYECKHE NPOIECCH U SBIEHHUS, UCTIONB3Ys (GH3UUECKue
3AKOHBI H IIPUHIIUIIBL: 3aKOH BeeMHUpHOTO Tsarotenus, I, IT u III 3akonsl HeroToHa,
3AKOH COXPAHCHMS. MEXaHHYCCKOW OHEPIWH, 3aKOH COXPaHEHHS HMITyJIbCa,
[PUHIUIT CYTIEPIOSULIMN CHJI, IPUHLMI PaBHONPABHUS HHEPIUAJIBHBIX CHCTEM
OTCYETA, MOJIEKYJSAPHO-KHHETHYECKYI0O TEOPHIO CTPOEHHS BEIeCTBA, ra30BhIe
3aKOHBI, CBA3b CPEJIHEH KMHETHYECKON SHEPTHHU TEIIOBOTO JIBHIKEHHS MOJEKYI C
abCONMOTHOM TeMITepaTypoil, MepBhIi 3aKOH TePMOAHHAMUKH, 3aKOH COXpaHeHHs
JJICKTPUYECKOr0 3apsijia, 3akoH Kylona, npu 3TOM pasmuyars CIOBECHYIO



opMyIHPOBKY 3aKoHa, ero MaTEeMaTHIeCKOe BBIDAKEHHE M YCIIOBHS (rpanuuE,
00J1aCTH) IPUMEHHUMOCTH;

OOBACHATH  OCHOBHBIE NPUHIMIEL  NEHCTBHA MallMH, NPUGOPOB m
TEXHUYECKHX YCTPOHCTB; Pa3NIMuaTh yCIOBHS HX OE30MACHOIo UCTIO/JIb30BaHHUS B
IIOBCETHEBHOM JKH3HH;

BBIIOTHATE  SKCIEPUMEHTHl 10 MCCIIEAOBAHMIO (DH3HYECKHX SBICHII u
IIPOLECCOB C MCMONB30BAaHUEM TMPSAMBIX W KOCBEHHEIX U3MEpPEHUN, MPH 3TOM
(GopMymHpoOBaTH npobieMy/3amady u THIIOTE3y  y4eOHOro 3KCHEepHMEHTa,
COOUpATh yCTAHOBKY M3 TPEIIOKEHHOIO 000py/I0BaHHUS, MPOBOAUTH OMBIT K
(hOpMYITHPOBATE BEIBOEI;

OCYLUECTBIIATE HPSMBIE H KOCBEHHBIC H3MEPEHHS (PU3MUECKHX BEJIMYHH, TIPH
3TOM BBIOMpPATh ONTHMATBHBIH CIIOCOG HU3MEPEHUS M HCIIOJNb30BATh HM3BECTHBIE
METOJBI OLIEHKH ITOTPEIIHOCTEH H3MEPEHHIA;

MCCICNOBATE  3aBHCHMOCTH  MeXIY  (HM3MYECKUMH  BElTHYHHAME O
HCIIONIb30BAHUEM TPSIMBIX H3MEPEHHH, IIPH ITOM KOHCTPYHPOBAaTh yCTaHOBKY,
(DMKCHPOBATE Pe3yNBTATHl MONYYEHHOH 3aBHCHMOCTH (QU3MYECKUX BENMYMH B
BUJIC TaOJIHI ¥ TpaduKOB, TeNaTh BLIBOIBI 110 pe3yabTaTaM HCCIIeIOBAHMUS;

cobimozath npasuia GezonacHoOro Tpyxa IIPH TIPOBEICHUU HCCIIEOBAHUMN B
pamMKax y4eOHOTO 3KCIepHMeHTa, YUeGHO-HCCIeNOBATENLCKOH M IIPOEKTHOM
ACATEILHOCTH € HMCIOJB30BaHHEM U3MEPHTEIbHBIX YCTPOHCTB M naboparopHoro
obopynoBanus;

pemath pacy€THbIE 3alavd C SBHO 3aJaHHOH (H3WYECKOH MO/JIEIIBIO,
MCIIONB3YS HYU3UYECKUE 3aKOHBI M NPUHIIAIEL, HA OCHOBE aHAJIH3A YCIIOBHS 3a/1a4u
BBIOUPATh (U3HUECKYIO MOZEIb, BBIAEISTH (u3MYeCKHe BEIUYHMHBI U (DOPMYIIbL,
HEoOXO/UMbIe IS €€ pellleHHsl, POBOXMTh PACYETHI M OLEHUBATE PeaIbHOCTh
TIOJIyHeHHOTO 3HaYEeHHs QU3NYESCKOH BETUIHHBL,

PeIIATh KaIECTBEHHbIC 3a/1a91: BBICTPAUBATh JIOTHUECKH HENPOTHBOPEUHBYIO
LCTIONKY pacCyX/IeHHH C ONOPOH Ha M3Y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(Qu3neckue SBIEHNUS;

UCIIONB30BAaT  TIPM  peIIeHWH  y4eOHBIX  3a7ad  COBPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOTOTHI JUIS TIOMCKA, CTPYKTYPUPOBAHHS, UHTEpIIpETALUH

4 [IPENICTABIICHNUS y4eOHO! M HAYYHO-TIOMYISPHON HH(OPMAIIHH, ITIOJly4€HHOW W3
PasMIHBIX NCTOYHUKOB, KPUTHIECKH aHATM3UPOBATH MOJIyYaeMyro HH(OPMALIHIO;

TIPUBOLUTH IIPUMEPEI BKJIAZIA POCCUICKUX U 3apyOeIKHBIX YUEHBIX-(DU3HKOB B
PasBUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO MHpa, B DPa3BHTHE

TEXHHUKH U TEXHOJIOTHI;
UCIIOJIb30BaTk TEOPETHYECKHE 3HAHUS MO (U3MKE B NOBCEIHEBHOM XU3HU

Ans obecrieueHus 0e30MacHOCTH NPH oOpalleHny ¢ mpubopaMy U TEXHUYECKUMU



YCTPOHCTBaMM, IIsl COXpaHEHHs 31I0POBBSL M COOJIIONIEHHS HOPM SKONOTHYECKOro
[IOBEZICHHA B OKpYKaIOLIel cpese;

paboTaTh B rpymme ¢ BBINONHeHHEM PA3IMYHBIX COLMATBHEIX polieii,
[IaHUPOBaTh pabOTy TIpYIIbBI, pPALHOHATHHO pacnpenensite OO0sM3aHHOCTH U
TVIaHAPOBATh NEATENBHOCTE B HECTAHNAPTHBIX CUTyallUsIX, aJeKBaTHO OLIEHWBATE
BRI KX/I0T0 U3 y4aCTHUKOB IPYIIEI B PellleHHe paccMaTpuBaeMoii po6eMsi.

K xoHy oGyuenns B 11 wiacce IIPEIMETHBIC pPe3yIbTaThl Ha 0a30BOM
YPOBHE JIOIDKHEI OTpaxkaTh c)OPMUPOBAHHOCTS y 00y4alOIUXCsl yMEHHUIA:

AEMOHCTPUPOBATh Ha NPHMEPax POJb W MECTO (usuky B opMupoBanuu
COBPEMEHHOH HayYHOH KapTHHBEI Mupa, B Pa3BUTUU COBPEMEHHOH TEXHUKH U
TEXHOIIOTUH, B NPAKTHYECKOH JeATeIbHOCTH JOJEH, LENOCTHOCTE M eIHHCTBO
(usndeckoli kapTHHEI MHpa;

YAUTBIBATE  TPAHULEl NPHMEHEHMS M3yYeHHBIX (DMIMUECKHX MoJieliei:
TOYICHHBIA SMEKTPUYECKUIA 3PS/, JTyY CBETA, TOYCUHBIH HCTOUHIK CBeTa, sijiepHas
MOJICIIb aToMa, HYKJIOHHas MOJENh aTOMHOTO sApa IHpH peireHun hu3nYecKux
3a7ad;

pacro3HaBaTh (pU3MYECKHUE SBICHHS (mpormecchl) U OOBACHATH MX Ha OCHOBE
3aKOHOB SJICKTPOJMHAMYKY ¥ KBAHTOBOM (M3UKM: dIIeKTpUYECKas IIPOBOIMMOCT,
TCIIIOBOE, CBETOBOE, XMMUYECKOE, MAarHHTHOE NeHCTBHS TOKA, B3aHMMOLEHCTBHe
MArtuToB, OICKTPOMArHHTHAS WHIYKLHs, JAeHCTBHE MATrHHTHONO MO Ha
TMIPOBOMHAK € TOKOM W IBIKYIIMHCS 3apsil, 3IeKTPOMATHUTHBIE KOJIEOaHus M
BOJIHBI, MPAMONIMHEHHOE PaclpOCTPAaHEHHEe CBETa, OTpaKeHWe, IIpeIOMIICHHE,
uHTepQepeHms, mudpakims u NONIAPU3ALHUS  CBETA, IHCHEPCHS CBETA,
(hoTosnexTpuYeckuit s¢dexT (poroaddexr), cBeTOBOE NABIEHNE, BOSHUKHOBEHME
JIMHEMYaTOrO0 CHMeKTpa aroMa BOZOPOAA, eCTeCTBEHHas W UCKYCCTBEHHAs
PaaMOaKTHBHOCTE,

OMHUCHIBATE M3YHEHHBIE CBOMCTBA BEWIECTBA (DIEKTPHYECKHE, MArHUTHBIE,
OUTHIECKHE,  JNEKTPUYECKYI0  MPOBOIMMOCTH  DasiMYHBIX  Cpen) |
SJICKTPOMArHUTHBIC SBIEHUS (TIPOLECCHI), HCIIONL3YS (HU3UYECKHE BeTHMINHDI:
JICKTPUYECKHH 3apsijl, CHNa TOKa, EKTPHYECKOE HAIpSKEHHE, JNIEKTpUIECKOe
COTIPOTHUBIIEHHE, PasHOCTE MOTEHIHANOB, 3EKTPOJBIDKYIIAs cHia, paboTa TOKa,
HHAYKIUS MarHATHOTO TMOJA, cuia Ammepa, cuna JlopeHIa, MHIYKTHBHOCTE
KaTyIIKH, SHEPrus SJIEKTPHYECKOTO M MAarHUTHOTO TOJIeH, MEPHOi M 9acToTa
KonebaHui B KomeOGaTeNbHOM KOHTYpe, 3apsi M CHJIAa TOKA B nporecce
TAPMOHHYECKHX  DJIEKTPOMAarHWTHBIX KoneOaHHU, (OKyCHOE pacCTOSHHE U
ONTHYECKAsA CHJla JIMH3BI, NPU ONHMCAHMA TPABUIBHO TPAKTOBAThH (UIMYECKHIT
CMBIC]I MCIIONIb3YEMBIX BEIMYMH, WX OOO3HAYEHUS W ENMHMIBI, YKa3bIBATH
(GOpMyJIbI,  CBSI3BIBAIOIIME JAHHYIO (Qu3MYecKyl0 BENHYHHY C  JpPYTHMH
BeJIMYHHAMH;



OMHUCLIBATE U3yYEHHBIE KBAHTOBBIE SIBICHUS I MPOLECChI, HCTIONB3Ys
(busmdyeckue BenHUMHEL: CKOPOCTB 3NIEKTPOMATHUTHBIX BOJH, IJIHHA BOJHEI U
HacToTa CBeTa, SHeprus U UMIYJIbC HOTOHA, TIEPHO. NoJIypacnaia, SHeprus CBSI3H
dTOMHBIX sII€p, NIPH ONUCAHHH MNPAaBHIBHO TPaKTOBaTh (DU3UYECKUIl CMBICIT
HCHOMB3YCMBIX BEJIMYMH, HX OGO3HAYEHHS ¥ eXMHHIIBL, YKa3bIBaTh (hOpMyJIbI,
CBASBIBAIOIING  JIAHHYKO (DU3MYECKYI0 BEJHYHHY APYTMMH  BEJIHYHHAMHU,
BEIMHCIATH 3HAYCHHE (DU3NUECKOll BeTHIHHEL

AHATU3MPOBaTh (PU3HIECKHE MPOLECCH 1 SBJIEHUS, UCIIONB3YS (hU3MUECKUe
3aKOHBI M NMPUHIMITBL: 3aKOH OMa, 3aKOHBI TIOCIEN0BATEIBHOIO 1 HapajiiensHoro
COCIMHEHHUS IIPOBOMHHKOB, 3aKOH Jbxoyns—Jlenna, 3akon 3JIEKTPOMAarHHTHO#M
MHAYKIHH, 3aKOH NPSAMOIIMHEHHOrO pacnpocrpaneHus CBETa, 3aKOHBI OTPaAKEHUS
CBCTA, 3aKOHEI NPENOMICHHS CBETa, ypaBHEHHe DHHIITEHHA st boTtoaddexra,
34KOH COXPAaHCHHMS JHEPTHH, 3aKOH COXpaHEHWs UMITYJIbCa, 3aKOH COXpaHeHHs
SJICKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MACCOBOLO 4ucna, noctyiaarel bopa,
38KOH pa/Ti0aKTHBHOI'O pacrnaja, IIpy 3TOM pas3idyarh CIIOBECHYIO (hOPMYIHPOBKY
3dKOHA, €ro MareMaTH4YecKOe BHIPAKEHHE H  yCIIOBHS (rpaHuMIBI, 06nacTH)
IPUMEHUMOCTH,

OIPEZCNSATh HalpaBlIeHHe BEKTOPA WHAYKIIUM MATHUTHOTO ITOJIS IIPOBOIHHKA
C TOKOM, CHJIBI AMIIepa U cuiibl JIopeHIa;

CTPOHUTh W OIIMCBIBATh HM300paKE€HHE, CO37aBAEMOE ILIIOCKHM 3epKaiom,
TOHKOM JTMH30i;

BLITIOJIHATE  SKCIIEPUMEHTEl 110 HCCISAOBAHHIO (BH3MYECKHX SBACHHH u
TIPOLECCOB C MCTOIB30BAHWEM IMPSIMBIX M KOCBEHHBIX HM3MEpeHHii: IPH 5TOM
(bopMyHpoBaTH npobiemy/3aiady ¥ IHIOTe3y Yy4eGHOTo SKCIIEPUMEHTA,
COOHMpaTh YCTaHOBKY W3 IIPEJIOKEHHOIO 000py/1OBaHUS, MPOBOAUTH OIBIT U
(bopMynmupoBaTEL BEIBOMBL,

OCYIIECTBIIATE NPAMBIC ¥ KOCBEHHbIC U3MePEHHS! PU3MUECKUX BETUUMH, IPH
3TOM BBIOMpPATh ONTHUMAIBHBIN CHOCO6 M3MEpeHHs W HCIOJIB30BATEL H3BECTHEIC
METO/IBI OLIEHKH TIOIPEIIHOCTeH H3MEPEHHIA;

HCCIEI0BaTh 3aBUCHMOCTH (DU3WYECKHMX BEIWYMH C HCIIONB30BAHUEM
IPIMBIX H3MEPEHHH: TpPH 9TOM KOHCTPYHMPOBATH YCTAHOBKY, (DHKCHPOBATEH
pe3yJIbTaTel MOJYYEHHOW 3aBUCHUMOCTH (GHW3UYECKHUX BEIHYMH B BHAE TAOIUI U
rpa)uKoB, eaTh BEIBOABI 110 PE3yTbTaTaM HCCIIEOBAHMUS

coGir0aTh NpaBma Ge30IacHOro TPpyAa NMPH MIPOBEACHHN HCCIeT0BAHMIN B
pamkax y4eOHOTo OKCIEPUMEHTa, y4eOHO-HCCIeNOBATENECKOH H IPOEKTHOM
ACATEJIBHOCTH C MCIONB30BAHUEM HM3MEPUTENIBHBIX YCTPOMCTB M JIaGOPaTOpHOTo
obopynoBaHus;

peliaTh pacuy€THBIE 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOH MOJEINBIO,
HCTIONB3Ysl (PU3HUYECKIE 3aKOHBI M IPUHIIUITBI, HA OCHOBE aHAIH3a YCIIOBHS 3a/aul



BBIOWpaTh (U3HYecKyro MOZ€JIb, BBIACTATE (DU3HYECKHE BEIMYUHEI U hopmysl,
HEOOXOIHMMEIE IS e PCILICHUSA, TPOBOJUTEL PACUYETEl U OLEHUBATH pealibHOCTh
TIOMYHCHHOTO 3HaYCHMUs (PU3MIECKOM BeTHUUHEL

PCIIaTh Ka1eCTBEHHBIC 3a/1a4M: BRICTPAHBATh JIOTHIECKH HEIPOTHBOPEYUBYIO
LETIOYKY paccyxIeHHH c omopoit Ha U3yHCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(pusmyeckue sBICHHS;

HCIIONB30BATh pu pelIeHnn y4eOHBIX 3amay COBpeMEHHBIE
HH(POPMAIIMOHHBIE TEXHOIOTHH AJIA TIONCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIHN

1 TIPEJICTABICHUS yUeOHOH H HayJHO-IIOMYIAPHON HHPOPMALHH, [TONYYEHHOMN 13
PasJITIHEIX HCTOYHUKOB, KDUTHYECKH aHATU3UPOBATE TIOJIy9aeMyr0 HH()OPMAIHIO;
OOBSICHSITS NPHHIMITEL  NeHCTBHS MallldH, IPUOOPOB M TeXHHYECKUX
YCTPOMCTB, Pa3IM4aTh YCIOBHUS UX OE30MacHOro HCTIOJIB30BaHUS B TIOBCEIHEBHOM
KU3HH,

TIPUBOZIUTE IIPUMEPBI BKIIaa POCCUHCKUX ¥ 3apYOe)KHBIX Y4EHBIX-DHU3UKOB B
Pa3sBUTHEC HayKH, B OOBSCHEHHE IIPOLECCOB OKpYJarollero Mupa, B pa3BUTHE
TeXHHUKH H TEXHOJIOTHIA;

HCIIOJIb30BaTh TCOPETHYECKUE 3HAHMS IO (DU3UKE B ITOBCEIHEBHOM IKHM3HU
Uil obecriedeHrs 6e30macHOCTI NpU 00pallleHHH ¢ MPUGOPaMH U TEXHUYECKHIMH
YCTPOHCTBAMH, JUIsl COXPAHEHUS 3[0POBBS U COOIOIEHHST HOPM 3KOJIOTHYECKOTO
IOBEJICHUS B OKpY Karolei cpejie;

paboTaTh B TIpynme C BEHIIOJHEHHEM PasNUYHBIX COLMAIBHEIX pOJIEH,
IJIAHUPOBATh PabOTy TPYMIBI, PAIHOHATBHO pacmpenesisaTe O0O0S3aHHOCTH W
IUIaHUPOBATh NCSATENbHOCTD B HECTAHJAPTHBIX CHUTYAllMIX, aJIeKBATHO OIEHHMBATh
BKJIaJl K&XJIOTo U3 y4aCTHHKOB I'PYTIIbL B PENIEHHE PACCMAaTPUBAEMOM MPOGTeMEL.
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YYEBHO-METOJWYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOT'O IIPOLIECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPHUATBI AJISA YHEHUKA
* Ousuka, 10 xnace/ KacesHoB B.A., O6mectBo ¢ orpannyenHoit
OTBETCTBCHHOCTBIO «/[IPODA»; AKIMOHEPHOE 0611eCTBO «M3marenscTBO
«IIpocBemenue»

* Ousuka, 11 xnace/ KachaHoB B.A., O6mecTBo ¢ orpaHHYeHHO

OTBETCTBEHHOCTBIO « [ [PODAY; AkuronepHoe 061iecTBo «H3narenscTBO

«IIpocBemenue»

METOAUYECKHE MATEPHAJIBI JIJISI YUUTEJIS
IIporpamma xypca dusuku mns 10—11 knaccos. Bazorsrii YPOBeHE (aBTop B.

A. KacpsiHOB)

YMK «®usuxa. 10 kiace. Ba3oelil ypoBeHb

1. ®usnka. 10 knacc. bazoBklil ypoBeHs. Y4e6HUK C 3/1eKTPOHHBIM
npunoxenueM (aBrop B. A. Kacesnos).

2. Qusuka. 10 knace. basoerii ypoens. Mertoauueckoe nocobue (aBTop B.
A. KacpgHOB).

3. @usuka. 10—11 knaccel. bazoBeiii ypoens. TeTpais 1is 1a60paTOpHBIX
pabort (aBTopel B. A. KacesHos, B. A. Koposun).

4. ®uzuka. 10—11 xmaccsl. ba3oslit ypoBens. KoMiuiekT TeTpaaeii mis



KOHTPOJIBHBIX paboT (aBTop B. A. KachsHoB)

5. ®usuka. 10 knace. JJunaktudeckne KapTOUYKH-3a/1aHus (aBTOPEI M., A.

Yuaxos, K. M. Yinakos).

YMK «®uzuka. 11 knacc. Bazossri YPOBEHE

1. ®usuka. 11 knacc. Bazoselit yposens. VueGHHK ¢ JJIEKTPOHHBIM

npunoxenueM (aBrop B. A. KacesHoB).

2. @uswmka. 11 kmace. Ba3ossiit ypoBeHs. MeToquueckoe mocobue (aBTOp B.

A. KacbsHOB).

3. @uszuka. 10—11 xnaccel. ba3ossiit YPOBeHb. TeTpazs Asst m1abopaTopHBIX
pabor (aBropsl B. A. Kacesizos, B. A. Koposun).

4. ®uzuxa. 10—11 kmaccer. bazosslif yposens. Komriexkt TeTpajiei mis
KOHTpPOIBHBIX paboT (aBTops! B. A. Kacesiros, Y. B. Urpsimos).

5. ®usuka. 11 knace. JluakTudaeckie KapTouKu-3a1aHus (aBTOPsI M. A.

Ymaxos, K. M. Viakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HHTEPHET

1 http://nsportal.ru - conuaneHas ceTs paGOTHUKOB 00pa30BaHM.

2 http://markx.narod.ru/pic/ - puzuka B mKoe.

3 http://festival.1september.ru/articles/ - pecTrBanb EAArOrMYECKUX UIEH

«OTKPBITBIH YPOK».



4 http://www.fizika.ru/ - caiit ms yuuTenen GU3UKH U UX yYEHUKOB,
5 http://www.physics.ru/ - MaTepHasl 10 husmKe.
6 www . ege .edu.ru - uHGOPMAIHOHHEIH noprai EI'D,

7 http :// school - collection . edu . ru / - enuHast Kojutekuus [{OPos
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