


HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHWW K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHON Tporpammbl, mpenactaBieHHbix B OI'OC COO, a Takke c yd€ToMm
benepasibHOM paboueld MporpaMMbl BOCIHUTAHHUS W KOHLEMIMHM MPENoJaBaHUs y4eOHOro
npeamera «®Pusznka» B o0Opa3oBaTelbHBIX opranusanusx Poccuiickoit  ®denepanuu,
peanu3yrommX OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI.

Copnepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
Hay4HOU KapTuHbI MUpa oOyvaromuxca 10—11 kmaccoB npu o0ydeHuu ux ¢pusnke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-JIeATebHOCTHOrO mnoaxona. llporpaMmma mo ¢usuke
cootBercTBYeT TpeboBanusiM PI'OC COO Kk IUIaHUpYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METaIpeMETHBIM Pe3yJibTaTaM OOyUY€HHs, a TAKKE YUUTHIBAET HEOOXOAMMOCTh peanu3aluu
MEXKIIPEIMETHBIX CBSI3€l (PUBHKU C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH TpeameTaMu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIE 1I€JIM M3y4YeHUsl (PU3UKU HA YPOBHE CpeHero odiiero oopa3oBaHus,
IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKHU: JIMYHOCTHBIE, MeETanpeJaMETHbIE,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Qu3MKe BKIIOYAET:

e INITAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B TOM YHUCJE

IpeIMETHBIE PE3yIbTATHI 110 TOJaM 00YUYEeHUS;

e cojiepkaHue yueOHoro npeaMera «Du3ukay mo rojgaM 00y4eHHs.

du3rka Kak Hayka 0 HauboJsee o0IUX 3aKOHAX MPUPOJIbI, BRICTYIIAsl B KAUECTBE y4EOHOTO
npenMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYyXaloleM MUpe.
[IIkonpHBIM Kypc (PU3MKH — CHUCTEMOOOPA3YyIOIIUK JJII E€CTECTBEHHO-HAYYHBIX YYCOHBIX
MPEIMETOB, TOCKOJbKY (U3MYecKne 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SIBICHUH,
M3ydaeMbIX XUMHEH, Onosorueit, puznueckoit reorpadueii u actpoHoMueit. Mcmonp3oBanue u
aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUHN ONpEeNeNsieT XapakTep U Pa3BUTUE PA3HOOOPa3HBIX
TEXHOJOTUN B cdepe HSHEPreTHKH, TPaAHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMCTBaMH W APYrux. M3ydeHnue (Gu3MKu BHOCUT OCHOBHOM BKJIAJ
B (OopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OO0ydaromuxcs, B (OpMHUpPOBAHUE
YMEHUN TPUMEHSITh HAyYHBI METOJ] TIO3HAHUS TIPH BBHIMOJHEHWW UWMH  y4E€OHBIX
UCCIIEJOBAHUN.

B ocHOBY Kypca ¢u3uKH A ypOBHS CpEeIHEro 001ero oopa3oBaHus MOJIOKEH P UNEH,
KOTOpPbIE MOKHO PACCMaTPUBATh KaK MPUHLHUIIBI €0 MOCTPOESHUSI.

Hoes yenrocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHal U3 BCEX pa3fesioB (PM3WKH, BKIFOYAET KaK BOTPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOM (hU3UKHU.

Hoes cenepanuzayuu. B cooOTBETCTBUU ¢ HEW MaTepHall Kypca GU3UKH OOBETUHEH BOKPYT
¢uznyeckux Teopuil. Bemymum B Kypce sBusiercs (HOpMUpOBaHHME MPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE U TOJIE.



Hoes eymanumapuzayuu. EE peanuzanus npeanoiaraeT UCHoJb30BaHUE TYMaHUTapHOTO
MOTEeHIHMANa (PU3NICCKON HAyKH, OCMBICIICHUE CBS3HM Pa3BUTHS (DU3UKH C pa3BUTHEM OOIIECTBa,
a TAaK)Ke C MUPOBO33PCHYECKUMH, HDABCTBEHHBIMU U YKOJIOTHUYECKUMH MPOOIEMaMH.

Hoes npuknaonoii wnanpasnennocmu. Kypc QU3MKKM mpeanosiaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKMX W TEXHOJOTUYCCKUX TNPWIOKCHUN H3YYCHHBIX TCOPUH U
3aKOHOB.

Hoes »sronoeuzayuu peanusyercsi MOCPEICTBOM BBEIACHUS JJIEMEHTOB COACPKAHUS,
MOCBSAMIEHHBIX AKOJIOTHYCCKUM IMPOoOIeMaM COBPEMEHHOCTH, KOTOPHBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH W TEXHOJIOTHH, a Takke 00CYKICHHS MPOOIeM PaIllMOHATIEHOTO MPUPOIOTIONB30BAHUS
1 9KOJIOTUYECKOI O€30MacCHOCTH.

CTep)XKHEBBIMH DJIEMEHTaMHM Kypca (M3MKH Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS
SBIIIOTCS (pu3nyeckue Teopuu (POopMUpPOBAHUE MPEIACTABICHUN O CTPYKTYype IOCTPOCHUS
bu3MYecKol TEOopuH, poiH (YHIAMCHTAIBHBIX 3aKOHOB W IPHUHIIMIIOB B COBPEMCHHBIX
MPEJICTABICHUSAX O MPUPOJIC, TPAHUIAX MPUMEHUMOCTH TEOPHMA, /IS OIMCAHMS €CTECTBEHHO-
HAyYHBIX SBJICHUHA U MPOIICCCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOAX0/ B Kypce (DM3UKH PeaT3yeTcsl MPEXkAC BCEro 3a CUET
OpraHu3aliy dKCIEPUMEHTAIBHON JICSITEIBHOCTH o0ydaromuxcs. [[ins 6a30Boro ypoBHs Kypca
(UMK — 3TO HMCIOJIB30BAHUE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
1a00paTOpHBIX pabOT, KOTOpPhIE B MporpamMme 1o (HU3MKe OOBEAMHEHBI B OOIIMHA CIHUCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. Beijenenue B ykazaHHOM mepeyHe J1abopaTopHBIX padoT,
NPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISETCS yYaCTHUKaMHU 00pa3oBaTEIbHOIO
npolecca UCXoId U3 0COOEHHOCTEN MIIaHMPOBAaHUS U OCHaIlleHus kabuHeTa ¢pusuku. [Ipu sTom
oOecreuynBaeTcsl OBJIaJIEHHE OOYUYaIOIIMMUCS YMEHUSMH IMPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIJIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHKE yAeNsieTCsl pEelIeHUI0 PACUETHBIX M Ka4eCTBEHHBIX 3anay. [Ipu sTom
JUISE pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a7a4d C SIBHO 3aJaHHOU (PU3NYECKOMN
MOJIEIIbIO, TO3BOJISIONIME MPUMEHSITh U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszena Kypca, TaKk M MHTETPUPYS 3HAHUSA U3 pa3HbIX pasfesnoB. JlJi KadyeCTBEHHBIX 3aaad
MPUOPUTETOM SIBISIIOTCS 3aJlaHusd Ha OOBSCHEHHWE TMPOTEKaHUs (PU3NYECKUX SBICHUA U
MIPOIICCCOB B OKPYXKAIOIICH XKWU3HU, TpeOyromue BbIOOpa (HU3NISCKOM MOICITH VI CUTYaIllnu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k wmaTepuambHO-TEXHUYECKOMY
oOecrieueHUI0 y4eOHOTro mporecca 0a30BBI ypOBEeHb Kypca (M3MKHM Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHus JODKEH U3Yy4aThCsl B YCIOBUSAX MPEAMETHOTO0 KaOWHETa (U3WKU WU B
YCIIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITuKJa. B kabunere
GU3UKKM  MODKHO OBITh HeoOXxommmoe gabopaTopHoe O0O0OpYIOBaHWE JJIS BBITTOJHECHHS
YKa3aHHBIX B IIPOrpaMme Mo (GU3NKE YICHUIECKUX PAKTUIECKUX PAabOT U IEMOHCTPAIMOHHOE
00opya0BaHHE.

JleMoHCTpalmoHHOe 0o0OopyaoBaHHe (QOpMHUPYETCS B COOTBETCTBUM C MPUHIIUTIOM
MUHUMAJILHOM JIOCTATOYHOCTH U 00€CIIeUNBAET MMOCTAHOBKY MEPEYUCICHHBIX B MPOTPAMME T10
bU3HUKe KIFOYEBBIX IEMOHCTPAIMK IS WCCICIOBAHUS W3YYaeMbIX SBICHHA W TPOIIECCOB,
AMIIUPUYCCKUX U (DYHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.



JIaGopatopHoe 00OpyAOBaHHE ISl YYEHHUYECKUX MPaKTUYECKUX padoT (opmupyercs B
BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcsi B pacu€re OAHOTO0 KOMIUIEKTa Ha JBYX
oOydaromuxcs. TemaTHueckue KOMIUIEKTBI JIaDOpaTOpPHOro OOOPYAOBAHHUS JIOJKHBI OBITh
MOCTPOEHBl HA KOMILJIEKCHOM HMCIOJIb30BAHUU AHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIM(PPOBBIX TAOOPATOPU.

OCHOBHBIMHM LIENISIMU U3y4€HUS PU3UKH B 001IEM 00pa30BaHUHU ABIISAIOTCS:

e popMupOBaHME UWHTEpPECAa W CTPEMJICHHS OOydYaromMxcs K HAaydYHOMY H3YYEHHIO

MPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

epa3BUTHE TPEJCTABICHUA O HAYYHOM METOJIe€ TMO3HaHusS U  (POPMUPOBAHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

e popMHUpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3yJibTaTa U3yYEHUS OCHOB CTPOCHUS
MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKHU;

e popMupoOBaHHEe YMEHUI OOBSACHATH SIBJICHUS C HCIIOJIb30BAHUEM (DU3MUYECKUX 3HAHUUI U
HAY4YHBIX JJOKA3aTEJIbCTB;

e popMUpOBaHHE TPEACTABICHUN O pOJId (UMKHU JUIsl PA3BUTUSA JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJIOTH.

JlocTkeHue HTUX 1efiel oOecreurBaeTcsl PelIeHHeM CIEIYIONIMX 3a/Jad B IMpoIecce

U3y4eHHs Kypca (PU3UKHU Ha YpOBHE CpeHEro o01ero 0opa3oBaHus:

e IPUOOpETEHUE CHUCTEMBbI 3HaHM 00 OOMUX (PUIUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSX, BKIIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (DU3HKY, dJIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3UKY U AJIEMEHTHI aCTPOPUHKH;

e popMUpOBaHHE YMEHUH MPUMEHATH TEOPETHYECKUE 3HAHUS ISl  OOBSICHEHHS
¢uznueckux SBICHUM B MpPUPOJE U I NPUHATUS TPAKTUYECKUX PEIICHUH B
MOBCEITHEBHOM JKU3HU;

¢ OCBOCHHE CIIOCOOOB peIIeHUs pa3IUYHBIX 3a7ad C SIBHO 3aJaHHOW (u3myeckomn
MOJIENIbIO, 3aJlay, IMOAPa3yMEBAIONIMX CAMOCTOSTEIBHOE CO3/laHue (HU3UIECKOM
MOJIEJIH, aICKBATHOW YCJIOBUSM 3a7a4H;

e IOHUMaHUE (U3NUYECKHUX OCHOB W TPHUHIUIIOB JEUCTBHS TEXHUYECKUX YCTPONCTB U
TE€XHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

¢ OBJIQJICHUE METOJaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U NPOBEIACHUS (U3NYECKUX
HKCIEPUMEHTOB, aHajluM3a M  MHTEpHpeTauud  HUHpOpManuu,  OmNpesesieHus
JOCTOBEPHOCTH ITOJTYYEHHOT'O PE3yJIbTaTa;

e CO3[IaHUE YCIIOBHM I Pa3BUTHUSI YMEHUU ITPOEKTHO-UCCIIEIOBATEIBCKON, TBOPUYECKOU
NESATENBHOCTH.

Ha usyuenne ¢usuku (0a30Bblil YypOBEHB) Ha YPOBHE CPEAHETO OOIIEero oOpa3oBaHMS
orBoautcst 136 vacos: B 10 knacce — 68 yacoB (2 yaca B Hegento), B 11 knmacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipenmnaraemslii B mporpaMmMme no (pusmuke nepeyeHb J1ad0paTopHBIX U MPAKTHUYECKUX padoT
ABJIAETCS PEKOMEHJOBAaHHBIM, YYMUTENb JEJIAE€T BBIOOP MPOBEAEHUsS J1a0OpaTOpHBIX padoOT H
OMBITOB C YYETOM UHAUBUIYATbHBIX OCOOEHHOCTEN 00yUYarOIINXCsl.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA
®usuka — Hayka o npupone. HayuHble MeTonbl mo3HaHus OKpykaromero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHMS MPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue (pu3nvecKux ABJICHUM U mponeccoB. Hayunslie runore3pl. duznueckue
3aKOHBI U TEOPUU. [ 'paHUIbl MPUMEHUMOCTU (PU3UUECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUS.

Ponb u mecto gu3uku B (OpMUPOBAHMHM COBPEMEHHON HAyYHOW KapTUHBI MHpa, B
IIPAKTUYECKOMN AEATENbHOCTH JIIOACH.

Jlemoncmpayuu

AHanorossle U LII/I(I)II)OBLIC HU3MCPUTCIIbHBIC HpI/I60pBI, KOMITBYOTCPHBIC JJATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe JBHkeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro ABwkeHus. Cucrema
orcyéra. TpaekTopus.

ITepemenienne, CKOpOCTh (CpElHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepUabHON TOYKH, UX MPOEKIUHU HA OCU CUCTEMBI KoopAuHaT. Cl0KEeHUE MepeMEIICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEWHOE NBIKeHue. ['paduku 3aBUCHMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUSI, IyTH U MEPEMEIICHUS MaTepUAIIbHOM TOUKU OT BPEMEHH.

CBobonHoe nazieHue. Y CKOpeHrue CBOOOTHOTO MaJeHUsI.

KpuBonuneitHoe nBHXeHUE. J[BMKEHHME MaTepuaJbHOM TOUYKM MO OKPYKHOCTH C
IIOCTOSSHHOM 1O MOJYJII0 CKOPOCTBIO. YTIIOBAas CKOPOCTb, JMHEWHas CKopocTh. llepuon u
yactoTa oOpamienus. LleHTpocTpeMuTensHOe yCKOpeHue.

TexHuueckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHE: CIUJIOMETP, JIBHKEHUE
CHapsJ0B, LEIHbIE U PEMEHHBIE MTEpEIayu.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, MILTFOCTPALUS KHUHEMATUYECKUX XapaKTEPUCTHUK JIBUKCHHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne nBrxeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY W TOPU30HTAIBHO.

N3mepenune yckopeHuss CBOOOHOTO ITaICHHMS.

HanpagneHnne ckopocTr npu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHnne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEACIICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOWIEHWS ~ MEXIAYy  NYyTAMH, NPOMJACHHBIMH  TEJIOM  3a
MOCJICIOBATENBHBIE PABHBIE NPOMEXYTKHM BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHHHU C
Ha4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne 1BUKEHHS MIapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIBHO.



Tema 2. /lunamuka

ITpunaiun otHocuTenbHOCTH ["anmuites. IlepBslii 3akoH HeroToHa. MHEpIManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwuna. Ilpunuumn cynepno3unuu cwi. Bropoir 3akoH HeroroHa s
MaTepUAIbHOU TOUKU. TpeTnit 3akoH Hbr0TOHA 111 MaTepUAIBHBIX TOYEK.

3akoH BceMUpHOro Tiarotenusi. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckoybxkeHus, kauenus). Cwia tpenus. Cyxoe TpeHUE.
Cuiia TpeHUsI CKOJbXKEHUSI U cujia TpeHus nokosi. Koadduuuent tpenus. Cuiia CONpoTUBICHUS
MIpY JBUKEHUHU TEJIa B dKUJIKOCTHU WUJIU Tase.

[locTynarenpHOE U BpalaTeabHOE IBUKEHHE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCU BpauleHus. Iliedo cuiibl. YCIOBUS paBHOBECHUSA
TBEPAOIO Tea.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: TMOJUIWIHUKHN, JIBUKECHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNeHNE NHEPLIVH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena rpu yCKOpEeHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeECHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydenne nBuxeHus OpycKa 1o HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE U PE3UHOBOM
oOpasiie, ot ux AedopMaInH.

HccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHblL COXPAHEHUA 8 MEXAHUKE

NMnynbc MaTepuanbHON TOUYKH (Telia), CACTEMbBI MAaTEpUANIbHBIX TOYEK. IMITyIbC CHIIBI U
M3MEHEHHE UMITyJIbca Tella. 3aKOH COXPaHEHUs UMITyJibca. PeakTHBHOE ABUKEHHE.

PaGota cunbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi mMatepuaibHOM TOUKH. Teopema 00 M3MEHEHUM KUHETHYECKOU
SHEPIUHU.

[lorenuuanbuass »Heprus. lloTeHuuanbHas 3Heprus ynpyro JaeopMHUpOBaHHOM
npyxuHsbl. [loTeHIIMaTbHAS YHEPTUSA Tea BOJIM3U OBEPXHOCTH 3EMITH.

[loTeHunanbHble U HEMOTEHIMANbHBIE CWIbl. CBs3b PabOThl HEMOTEHLIMAIBHBIX CHUI C
W3MECHEHUEM MEXaHMYECKOW DSHEPIHMM CHCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAaHUYECKOU
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE NPUMEHEHHUE: BOJAOMET, KONEDP, MPYKUHHBIN
IIACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHECHMS UMITYJIbCA.

PeaxtuBHOE IBUXKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUHN B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOILIBIO JBYX OJHMHAKOBBIX HHUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIBI C M3MEHEHUEM MEXAaHWYECKOM SHEpPruM Tena Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa U TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE  TIOJIO)KEHUSI  MOJIEKYJAPHO-KMHETUYECKOW TEOpUU M  HUX  OIMBITHOE
obocHoBanue. bpoyHoBckoe nmxenue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJCHCTBUS
4acTuIl BemecTBa. Mojiesu CTpOSHUS Ta30B, JKUIAKOCTEH U TBEPBIX TNl U OOBSICHEHNE CBOMCTB
BEIIIECTBA HAa OCHOBE ATUX Mojeniel. Macca u pa3mepsl Mosekyd. KonumdyecTBo BelecTsa.
IToctostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana temneparyp Llenbcus.

Mogenb uneanbHOro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUUECKONW TEOpUU
UeadbHOTO Taza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHed KUHETHYECKOW SHepruu
TEIUIOBOTO JBMKEHMs yactull ras3a. l[llkana temmneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon [anbrona. M3omnponeccsl B WI€AUIBHOM Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I padudeckoe mpeacTaBiaeHne H30IPOIIECCOB: H30TEpMa,
n30Xx0pa, n3o0bapa.

TexHu4eckne yCTpoMCTBa U MPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BemecTBa, ¢GoTorpaduu MOJIEKY
OPTaHUYECKUX COCTMHECHUU.

OmnpbiTel 10 MU PY3UN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHKEHUS.

Mogens onbita IITepHa.

OnbIThI, TOKA3bIBAIOIIKE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY JAaBICHUS ra3a Ha CTCHKH COCY/Ia.

OnbITHI, WTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS HI€AIBHOTO ra3a, U30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamophuvle pabomoi

OmpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATe€ HAa OCHOBE HM3MEpPCHHH 00BEMa
KOMHATHI, JABJICHUSI U TEMIIEPATYPhl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIy MapaMeTpaMu COCTOSHUS pa3peKEHHOTro ra3a.

Tema 2. Ocnoebl mepmoounamuxu

TepMoanHamuueckas cucTeMa. BHYTpeHHss SHEpPrus TePMOJMHAMHYECKON CHUCTEMBI U
crocoOnl €€ n3MeHeHus. KonmdecTBo TemaoTel 1 paboTa. BHYTpeHHS SHEPryst 0JJHOATOMHOTO



UJIEAIBHOrO rasa. Buuasl Ttemnonepenadu: TEIUIONPOBOJHOCTb, KOHBEKLMSA, W3IIy4YCHUE.
VY nenpHas TEIIOEMKOCTH BelecTBa. KOIM4YECTBO TEMIOTHI TP TEILIIONEPEaaye.

[lonstue 06 anuabatHOM mpouecce. llepBblii 3akoH TepMoauMHamuku. IIpumeHeHue
NEepBOro 3aKOHa TEPMOJMHAMUKH K U3ompoleccam. ['papuyeckas natepnperanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTsh NpoLieccoB B PUPO/IE.

TeroBbie MamuHbl. [TpuHIMIBL JEHCTBUS TEIIOBBIX MalluH. [Ipeobpa3oBaHus 3HEpruu
B TEIUIOBBIX MamKHax. KoadduuuenT nonesnoro nerictsus temnoBoil mamunbl. [uki Kapao u
ero ko3 (GUIMEHT MOJEe3HOr0 AEUCTBUSA. DKOJOTHYECKUE MPOOJIEMBI TEIJIOIHEPTETUKU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHMUE: JBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEW SHEPruM Tejla MpPHU COBEpUICHUH pPabOThl: BbUIET MPOOKU W3
OyTBUIKM TIOJ JEMCTBHEM CXATOr0 BO3/lyXa, HarpeBaHue 3gupa B JaTyHHOH TpyOke MyTEM
TpeHUs (BUACOEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTyphl) Tela Mpu Terionepeaaye.

OnpIT 110 a11a0aTHOMY PACHIUPEHHIO BO3/yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, IBUTATENISI BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3Mmepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcauus. Mcmapenune u©  kuneHue. AOCOIIOTHas W
OTHOCHTEJIbHASI BIAKHOCTh Bo3ayXa. HachlleHHbIN nap. Y aenpHas Temiora napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUIIEHHS OT JaBJICHUS.

Teépnoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPOINMsI CBOMCTB KPUCTAJIIOB.
Xunkne xpuctamiel. CoBpeMeHHblE MaTepuainsl. [lnaBieHne m Kpuctainusanus. Y AesbHas
TeruioTa miaasieHus. Cyonumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TMIPOMETP U IICUXPOMETD,

KaJIOPHUMCTD, TCXHOJIOTNH IMOJIYyUYCHUA COBPCMCHHBIX MaTCpUaIOB, B TOM YUCIIC
HaHOMATCpHUaJIOB, U HAHOTCXHOJIOI'H.

Jlemoncmpayuu

CBolicTBa HACBHIILICHHBIX MapOB.

Kunenue nmpy NOHWKEHHOM JaBJICHUM.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6mroneHre HarpeBaHus U IUIABJICHHUS KPUCTAIUIMYECKOTO BEIECTBA.
JleMOHCTpanus KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepeHre 0OTHOCUTEIbHOM BIAXXHOCTH BO3/1yXa.

Paznen 4. DinekTpoanHaAaMHUKA
Tema 1. Inekmpocmamuxa
OJNIeKTpu3auusl Tesl. OJJNEKTpUYEeCKHM 3apsa. JBa BHAAa SIEKTPUYECKUX 3aPSJIOB.
[IpoBOIHMKH, TUINEKTPUKN U MOJYIIPOBOJHUKH. 3AKOH COXPAHECHUS 3JIEKTPUUECKOTO 3apsaa.



B3anmopeiictBue 3apsaoB.  3akoH Kynona. TodedHBIM  3IEKTpUYECKUH  3aps.
Onekrpuueckoe mnosie. Hanpsix€HHOCTh 3nekrpuueckoro noiid. [lpuHuun cynepno3uuuu
AIEKTPUYECKUX MOJIeH. JINHUK HATIPSYKEHHOCTHU JIEKTPUYECKOTO OJIA.

Pabora cun oanektpoctatudueckoro mons. I[loreHnman. Pa3HOCTh  MOTEHIIMANOB.
[TpoBOHUKH U AUBAEKTPUKH B AIEKTPOCTATUUECKOM MoJ€e. [[ndnekTpuyeckas NpOHUIIaEMOCTb.

DnekTpoeMKOCTh. KoHzieHcaTop. DJIEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOpa. JHEprusd
3apsIKEHHOT0 KOHJIEHCATOPa.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: SJIEKTPOCKOM, SJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE SJEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAILHBIN
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBrue HA3IEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEll.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAAW IUIACTHH,
PaCCTOSIHUA MEXJY HUMH U JUAIECKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxu 6 paznuunpix cpedax

DNEKTPUUECKUN TOK. Y CJIOBHUSl CYHIECTBOBAHUS DJIEKTPHUYECKOTO TOKa. VICTOYHUKH TOKa.
Cuia toka. IlocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka IeTu.

DIEeKTpUUECKOe CONPOTHUBIICHUE. VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGota snextpuueckoro Toka. 3akon [[xoyns—JIenna. MomHOCTh 37IEKTPUYECKOTO TOKA.

DNEKTpOABWKYIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AsekTpuueckoi nenu. KopoTtkoe 3ambIkaHue.

DONEKTpOHHAsT MPOBOAMMOCTh TBEPIABIX METAUIOB. 3aBUCHMOCTb COMNPOTHUBIICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[NonynpoBoguuku. CoOcCTBEHHass W NPUMECHAs MPOBOJAMMOCTb MOJYIPOBOAHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpaxX M pacIllaBaxX 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs
JMCCOIMAIUSL. DIESKTPOJIH3.

DJIEKTPUYECKUM TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOATEIbHBIN pa3psaa. MoJHus.
[Tna3ma.

TexHnueckue yCTpOMCTBA M IPAKTUUYECKOE IIPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HMCTOYHHMKHA TOKA, OJIEKTpPOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHbIC



npuOOpbl, TEPMOMETP CONPOTUBIICHUS, BAKyyMHBIA IHOJ, TEPMHUCTOPHI U (POTOPEZUCTOPHI,
ITOJIYIIPOBOJHUKOBBIA THOJ, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANIPSKEHUS.

3aBUCHMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOLIAIN
MONIEPEYHOr0 CEYEHUS U MATEpHAIA.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpssMoe u3MepeHHe ANMEKTPOABMKYIIEH CHilbl. KOpOTKOE 3aMbIKaHHE TraJlbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbD CONPOTUBIICHHSI METAIUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOJAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemaHHOTIO COEIMHEHHS PE3UCTOPOB.

N3mepenue SIEKTPOABMKYIIEW CHJIBI  HCTOYHHKA TOKA M €ro  BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kimacce OCYIIECTBISETCS C Y4ETOM
CollepKaTeNIbHbIX MEXIPEIMETHBIX CBs3€H C KypcaMH MaTeMaTHUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nowsimus, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAY4YHOr'O TO3HAHUS:
ABJICHUE, Hay4yHBIM (akT, runores3a, (usmyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIOJEeHUE,
AKCHEPUMEHT, MOAECIHPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuka: peIIeHWE CHCTEMbl ypaBHCHHM, JuHeWHas ¢yHKOus, mapabdora,
runepoosia, ux rpadUKd W CBOHCTBA, TPUTOHOMETPUYECKHE (QYHKIMH: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKINU Ha
OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

Buonocus: mexanndeckoe NBIKEHUE B JKUBOW Mpupoze, Auddy3us, ocMoC, TemI000MeH
KUBBIX OPTraHU3MOB (BU/bI TEILIONEPEAAUH, TEIJIOBOE PABHOBECHE), FJIEKTPUUYECKHUE SABICHUS B
YKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpDHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, XUJIKOCTEW W Ta30B, JJIEKTPUUYECKUE
CBOWCTBA METAJUIOB, AIEKTPOJIUTUYECKAS JUCCOLIUALINS, TaIbBAHUKA.

I'eoepagpus: BIaxXHOCTH BO3IyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBMIKEHUN C UCTIOJIB30BAHIEM MEXaHU3MOB, YUET TPCHUS B
TEXHUKE, MOJUIMITHUKU, HCIOJIb30BAHHE 3aKOHA COXPAHEHUS UMITyJibCa B TEXHHKE (pakera,
BOJOMET W [Ipyrue), JABUTATEIb BHYTPEHHErO0 CropaHus, MmapoBas TypOuHa, OBITOBOI
XOJIOJWJIBHUK, KOHJIUIIUOHEDP, TEXHOJOTUU MOJYYEHNSI COBPEMEHHBIX MATEPUAIOB, B TOM YHCIIE
HAaHOMAaTEpUAJIOB, W  HAHOTEXHOJOTHM,  JJIEKTPOCTATHUYECKAs  3allUTa,  3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, IIIEKTPOHArpEeBaATEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.



11 KVIACC

Pasjnen 4. DieKTpoAHHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3auMonenuCcTBHE NOCTOAHHBIX MArHuTOB. MAarHuTHoOE IIOJIE.
Bexrop MarmutHOM wMHAYKIMHU. [IpyHOMO Cynepno3suuuy MarHUTHBIX Iosied. JIunuum
MAarHUTHOM MHAYKUMK. KapThHa TMHUIA MAarHUTHOW UHAYKIIUU TOJISl IOCTOSIHHBIX MarHUTOB.

MarauTtHoe noJie TpOBOAHMKA C TOKOM. KapTuHa JNMHUNA WMHIYKIIMM MArHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaelicTBe NPOBOIHUKOB € TOKOM.

Cuita Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna JlopeHuma, €€ MoOAylb W HampabiieHHE. JIBH)KEHHME 3apsiKEHHOM 4YacTHUIbl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabota cuibl Jlopenna.

SBiieHME DNEKTPOMArHUTHOW HWHAYKUMHU. [IOoTOK BEKTOpa MArHUTHOW HWHIYKIIHH.
DIEKTPOABUKYIIAS CUJIA MHAYKIUU. 3aKOH JIEKTPOMarHuTHOW nHaykiuu dapanes.

BuxpeBoe snekrpuueckoe moJie. DJIEKTPOABWXKYILAs CHIA HHAYKIUU B IPOBOJHUKE,
JBIXKYIIIEMCS MOCTYNaTEIbHO B OJTHOPOJTHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIECHME CAMOMHIYKIIMU. DIEKTPOJABMKYIIAsl CHJIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOABUIATENb, YCKOPUTEIM DSJIEMEHTAPHBIX YacTHULl, WHAYKIMOHHAs
1eYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO MyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO TTOJIS.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JleictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME IIEKTPOMArHUTHOW UHAYKIIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTbD JIEKTPOJABUKYIIECH CHUIIbI UHIYKIHH OT CKOPOCTH MU3MEHEHHUS! MAarHUTHOTO
MOTOKA.

SIBrIeHME CaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOrO MOl KaTYIIKHA C TOKOM.

UccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHATAa HA PAMKY C TOKOM.

UccnenoBanue sSBIEHUS JIEKTPOMArHUTHON WHTYKIUU.

Paznen 5. Koyie0anusa M BOJHBI



Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbLE KOJ1€OAHUA

KonebarenbHass cucrema. CBoOoaHble MexaHWdeckue KoneOanus. [apMoHHuyeckue
koneOanus. Ilepuon, uacrora, ammumtyga u (aza koneOaHuid. IlpyXKUHHBIM MAasTHUK.
MartemaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHMYECKUX KosiebaHui. lIpeBpanienue sHeprumn
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJI€OaHUS B HICaTbHOM
KOoJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHMYECKUMH U JJIEKTPOMArHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPTUU B UACATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojieOaHUsIX. BeIHYX/IEeHHbIE MEXaHUYECKHE KOJieOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITepemennblii TOKk. CHHYCOUTAIBHBINA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEUCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HATIPSIAKEHHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya W MOTPeOSCHHUE DIESKTPUUECKOW SHEPTHUHU.
DKOJIOTUYECKHE PHUCKH TPHU TPOU3BOJICTBE HJIEKTpo’HEprur. KynbTypa UCIOIb30BAHUS
3JIEKTPOIHEPTUM B MOBCEHEBHOM KU3HU.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: DJJIEKTPUUYECKUM 3BOHOK,
reHepaTop MEePEeMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoiaeOaTeNbHON CUCTEMBI (MPYKUHHBIA WJIM MaTeMaTHYECKHi
MAasITHUK).

HaGmronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

HaGmonenue pe3onanca.

CB0OOHBIEC DJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuwuiorpaMMbl  (3aBUCUMOCTH  CWJIBI  TOKa M HalpsDKEHUS OT BPEMEHHU) A
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociieioBaTebHOM COEIMHEHUU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH H
KOHJIEHCATOpa.

Mojenp JIMHUM 3IEKTPOIIEpEaadH.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

HccnenoBanne 3aBUCUMOCTH TEPUOIA MATIbIX KOJeOaHUii Tpy3a HA HUTH OT JUTMHBI HUTH
Y MaccChl Ipy3a.

HccnenoBanne ImEepeMEHHOr0 TOKA B LENHW W3 MOCIEAOBATEIbHO COECIUHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

MexaHnueckue BOJHBI, ycloBUs pacupoctpanenus. [lepuoa. CkopocTs pacrpocTpaHeHuUs
W JiauHa BodHBL [lomepednple W TPOJOJIBbHBIE BOJHBL WHTepdepenmms u mudpaxius
MEXaHWYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSL U3Jy4YEHHUS DJIEKTPOMATHUTHBIX BOJIH. B3aunmuas
opueHTtanusi BekTopoB E, B, V B snekrtpomaruuTHoil BojHe. CBOWCTBa 3JIEKTPOMAarHUTHBIX



BOJIH: OTpak€HUe, MpeaomieHue, noispusanus, audpaxuus, uatepdepenius. CKOpoCTh
AJEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMAarHUTHBIX BOJH. [I[pUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

ITpuHIMIIBI pagUOCBA3U U TeneBUACHU. Panuookanys.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpONCTBAa M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIBTPa3BYKOBas JUArHOCTHKA B TEXHUKE U MEIMIIMHE, pajap, paJuONpPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Koneobmomeecs Teno Kak UCTOUYHUK 3BYKA.

HaGmonenue orpaxxeHus v MpeIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue naTepdepeHiiuu u 1uppakiiu MEXaHMIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH WU YacTOTOU
KoJeOaHuM.

UccnenoBanne  CBOWMCTB  AJEKTPOMArHUTHBIX  BOJH: OTPaXKEHUE, MPEJIOMIICHHUE,
noJisipu3anus, rudpakiys, tHTephepeHIus.

Tema 3. Onmuxka

I'eomeTrpuueckas ontuka. [IpsMonuHeliHOe paclipoCTpaHEHUE CBETA B OJTHOPOJIHOM cpefie.
JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHHs! cBeTa. llocTpoeHune H300pakeHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akoHBI TpPENOMJICHHS CBeTa. AOCOJIOTHBIA TMOKa3aTesb
npenomieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa IMOJHOTO BHYTPEHHETO
OTpa)KEHUS.

Hucnepcust ceeta. ClnoxHBIM cocTaB Oenoro ceera. L[Ber.

CobOuparomue M pacceuBarolue JTUH3bl. ToHKas JnH3a. DOKYyCHOE pacCTOsIHHE U
ONTUYECKAs CUJIa TOHKOU JTUH3BIL. [locTpoeHne n3o0paxkeHnii B COOUPAIONINX U PACCEHBAIOITUX
nuH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBass ontuka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKHU. Y CIOBUSA
HAOJIOICHHS] MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT BYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuus cBera. [Qudpakumonnas pemérka. YcioBue HaOMIOMCHUS TJABHBIX
MaKCHMYMOB TIPH TaJICHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKITMOHHYIO PEHIETKY.

[Tonspuszauus ceera.

TexHuueckue yCTpONCTBA M NPAKTUUECKOE NPUMEHEHME: OYKH, Jymna, (Qoroamnmapar,
MPOCKIMOHHBIA amnmapaT, MHKPOCKOI, TEeJEeCKON, BOJOKOHHAs ONTHKA, AU(PpaKIHOHHAS
peleTKa, MoJApoOus.

Jlemoncmpayuu



[IpsimonuHEHOE pacnpOoCTpaHEHWE, OTpa)KCHUE MW MpesromieHue cBera. OnTuueckue
npuOOpBHI.

[lonHOE BHYTpeHHEE OTpakeHne. Mojienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.

Mopnenu MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHun crera.

HaGmonenue nudpakuum cBera.

HaGmronenue nucnepcuu cBera.

[lony4yeHue cekTpa ¢ MOMOIIbIO TPU3MBI.

[lony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.

HaGmonenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue nokaszaTess MpejoMIICHUs CTEKIIa.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuIel MPUMEHUMOCTH KJIACCHYECKONW MeXaHUKHU. [locTynaTel crnenuajibHOW TEOopUH
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJYJII CKOPOCTH CBE€Ta B BaKyyme, MPUHIIUI
OTHOCHUTEJIbHOCTU DUHIIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILIEHUE JJINHBI.
DHeprusi U UMIYJIbC PEASATUBUCTCKON YACTHIIBI.
CBs13b Macchl C PHEPTUEN U UMITYJIBCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®dotonbl. opmymna [lnanka cBs3u 3HEprun HOTOHA C €T0 YaCTOTON. DHEPIUs M UMITYJIbC
dboToHa.

OtkpeiTie u wuccienoBanue ¢orodrpdekra. Ombitet A. I'. CromeroBa. 3aKOHBI
dotorddexra. Ypapaenue DinmTeitHa aisa poroaddexra. «Kpacuas rpanuia» dhotodrddexra.

JlaBnenue ceeta. OnbiTe! 11. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoiiCTBa M MpaKTUYECKOE NpUMEHEHHe: (OTOIIEMEHT, (POTOMATUHK,
COJIHEUHas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroguo.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pe3depdopaa no paccesuuto o -uactuil. [lnmanerapnas
Mozenb atoma. [loctynatel bopa. U3nyuenue u nornouieHrue (pOTOHOB MpU MEPEXOJIe aToMa C



OIHOTO YpOBHA JHEpruu Ha aApyro. Bunbl crnektpoB. CHEKTp ypOBHEM HSHEPrUM aToma
BOJOpOAA.

BosHoBBIE cBOVICcTBA yacTull. Bonnsl ne bpoinsa. KopnyckynsspHO-BOJTHOBOM yaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBIN aHAJINU3
(CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmionenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, JIOKa3bIBAIOIINE CIOXHOCTb  CTPOEHUS  A1pa. OTtkpbiTHE
paanoaktuBHOCTH. OmbiTel  Pesepdpopra mno omnpenenseHuro cocraBa  pPaguOaKTUBHOTO
uznyuenus. CoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BausHue painoakTUBHOCTH HA JKUBbIE
OpraHU3MBlI.

OtkpeiTHEe TIpoTOHAa W HeiTpoHa. Hykionnas mopens snpa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnian. DIeKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['amMma-uznydenue. 3akoH
PaZMOAaKTHUBHOTO pacmaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SAnepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peaktop. TepMosnmepHbiii cuHTe3. [IpoOneMbl W TEPCHEKTUBHI  sJICPHON
SHEPTreTUKU. DKOJIOTUYECKHUE ACIIEKThI SIIEPHON SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

MeTtobl HAOJIIOICHNS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKoi KapTUHBI MUpa.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: NO3UMETP, kKamepa BuiibCoHa,
SJIEPHBINA PEaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol
HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (hoTorpadusim).

Pa3znen 8. DinemMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BuTUs acTpoHomuu. [lpukianHoe ©W  MHUPOBO33PEHYECKOE 3HAUYEHUE
ACTPOHOMHH.

Bup 3Bé3nHoro Heba. Co3Be3aus, spKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBHKCHHE.
CoJsiHeYHas cucTemMa.

Connue. CosHeyHast akTUBHOCTh. McTouHuk sHeprun CojiHIIa W 3BE31. 3BE3ABI, UX
OCHOBHBIC XApPAKTEPUCTUKHU. JlnarpamMma «CHEKTpPaJdbHBIA KJIACC — CBETUMOCTBY. 3BE3MBI



TJIaBHOW TOCJENOBATEIbHOCTUA. 3aBUCHUMOCTh «Macca — CBETHUMOCTB» I 3BE3J TJIaBHOU
MOCTIEIOBATENLHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpEMEHHbIE MPEACTABICHUS O
IIPOUCXOXKIAEHNUHN U BOoIMK CoHIA U 3BE37. DTaIlbl )KU3HU 3BE3.

Mnuneunsiii I[Iyte — Hama ['anaktuka. llomoxenue m nBrkenne ConHna B ['amakTuke.
Tunbl ranakTuk. PaguoranakTuky v KBa3apbl. UEpHBIE ABIPHI B sIAPAX TadaKTUK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon Xa06na. PazOeranue ranaktuk. Teopus
Bosbmioro B3peiBa. PeukToBoe M3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmtoneHnst HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMITbIOTEPHBIX MPUIT0KEHUN
JUTSL OTIPEICJICHUS TIOJI0KEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IUs
CeBepHOro noyymapus U SpKue 3BE31bI.

HaGmonenust B Teneckon JlyHsl, mianet, Mieunoro Ilytu.

Oo6o01maomee NOBTOPEHUE

Pons ¢u3uku U acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOH, COIMAIBHOU H
ITUYECKOU cdepax esITeIbHOCTH YEJIOBEKa, POJb M MecTO (U3UMKM U acCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHUpa, pojib (U3NYECKOW Teopuu B (POPMHPOBAHUU
npeAcCTaBiICHUN 0 (PU3NYECKOW KapTHHE MHUpa, MECTO (U3UYECKOW KapTHHBI MUpa B 0O0IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAaYUYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oOCyIIECTBISETCS € Y4ETOM
CoJlep KaTeNIbHbIX MEXIPEIMETHBIX CBs3€H C KypcaMHd MaTeMaTHKW, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nowsimus, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYYHOTO TO3HAHUSA:
SBJICHUE, HAy4YHBIH (akT, TUrore3a, (Quanueckas BeIWYWHA, 3aKOH, TEOPHs, HaOIIOJEHHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxka: penieHue CUCTEMBI YpaBHEHUH, TPUTOHOMETpPUYECKHE (DYHKIIUU: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U HX
MPOCKIIMM HAa OCU KOOPJWHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC AIEMEHTAPHBIX (YHKITUH,
MPU3HAKH MMOJ00US TPEYTOJIBHUKOB, ONPEEICHHE UIOMIAIN IIIOCKUX Guryp u oobpéma ted.

buonocus: snexTpudeckue SIBICHHS B JKUBOM MPUpPOJE, KoJieOaTeNbHBIC NBIKCHHS B
KUBOW NPUPOJE, ONTUYECKUE SBJICHUS B KUBOM IIPUPOAE, ACHUCTBUE paahallMd HA >KUBbIC
OpraHU3MBl.

Xumusa: CTPOEHHME AaTOMOB M MOJEKYJ, KPUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALNIMYECKOUN PEIIETKH, CIEKTPAbHBIA aHaIH3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIC)KA MArHUTHBIX Py, GOTOCHEMKA 3eMHOU
MTOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonocusa: TUHUU SJIEKTPONEpENad, T€HEPATOP MEPEMEHHOTO TOKA, SJIEKTPOJABUTATEIb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuONpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOCKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJTHEYHAasi OaTapes.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuyeOHoro npeamera «®Pusnka» Ha ypOBHE CpeAaHEro oluiero oOpa3oBaHUs
(6a30BbIl  ypOBEHb) JOJDKHO  OOECMEUYUTb JIOCTMXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro mpeamera «Du3nka» JOJKHBI OTPakaTh
TOTOBHOCTh U CITIOCOOHOCTH 00YyYaIoImUXCs PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAIUN, TMO3UTHUBHBIX BHYTPEHHUX
yOXKJICHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOro oOIlecTBa,
pacuImpeHue >KM3HEHHOTO ONbITa U OMNbITa JEATEIILHOCTH B MPOIIECCE peaau3aiid OCHOBHBIX
HaIpaBJICHU BOCITUTATEIbHON JEATeIbHOCTU, B TOM YUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKJAAHCKOW TO3MIIMK  OOy4Yalollerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKHX TYMAHUCTHYECKHX M JIEMOKPATHUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JICSITEIIPHOCTh B HMHTEpPEcax TI'PakIaHCKOTo OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aMMOJIEUCTBOBATh C COIMAIbHBIMA HMHCTHUTYTAaMHU B COOTBETCTBHH C HUX
GYyHKUMAMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHHSIM POCCHUUCKHUX
Y4EHBIX B 001aCTH (DU3UKH M TEXHUKU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJE B AEATEIbHOCTU YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TEeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOUasi 3CTETUKY Hay4YHOrO TBOPUYECTBA, MPUCYILETO
(bu3uYecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3nuuHbM cdepam NpodhecCHOHATBHONW JeATETBHOCTH, B TOM YHUCJE
CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP OymymIei
npodeccuu U peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

FOTOBHOCTh U CHOCOOHOCTh K 00pa30oBaHMUIO U caMOOOpa3oBaHUIO B 00JacTU (PU3MKK HA
MPOTSHKEHU U BCEU JKU3HU;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUS:



Cc()OPMUPOBAHHOCTh HKOJIOTMUECKOM KYJIBTYPBI, OCO3HAaHUE TIJO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE NCHUCTBUU B OKPYXAIOLICH Cpele HAa OCHOBE 3HAHUSA
LieJIeW YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

paclIMpeHue OIbITa JESITENBHOCTH HKOJOTMYECKOW HAIpPaBICHHOCTM HA OCHOBE
UMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c()OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAay4YHOU JAESITeNIbHOCTU, TOTOBHOCTh B MPOLECCE U3YUYEeHUs (PU3UKU
OCYLIECTBIIATh NPOEKTHYIO U HCCIIEIOBATEIBCKYIO IESITENBHOCTh MHANBUIYAIbHO U B T'PYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAILHBbIE YUeOHbIE AelCTBUS
ba3oBble Jjornyeckue 1eMCTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATh M aKTyaIM3UpPOBATh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEIIATh LN IS TSIBbHOCTH, 3a]1aBaTh TapaMeTPhl U KPUTEPUHU UX JTOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCCMaTPUBAEMbIX (DU3UUECKUX SBICHUSX;

pa3pabaTbIBaTh IJIaH peIIeHUs TPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIIUXCS MaTEePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JEATEIbHOCTh, OIICHUBATH COOTBETCTBUE PE3YJHTATOB IIEIISM,
OIICHUBATh PUCKH TMOCJIEACTBUN JIESITEIHHOCTH;

KOOPJIMHUPOBATh M BBHITIOJNHATH, pPadOTy B YCIOBHUSAX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUA:

BJIAJCTh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOYEBBIMU IMOHATHSAMHU W MeToAaMu (HU3UYECKOU
HayKH;

BIIaJICTh HAaBBIKAMU y4eOHO-HCCIICIOBATEILCKONH M MPOCKTHOM JNEATEILHOCTH B 00JIaCTH
(bU3UKH, CIIOCOOHOCTBI0O W TOTOBHOCTHIO K CAaMOCTOSITEIIBHOMY ITOMCKY METOJOB PCIICHHS
3a/1a9 (PU3MUECKOTO COACPIKAHMS, TPUMEHCHHIO PA3TUNIHBIX METOJIOB ITO3HAHHS;

BJIaJIETh BUJAMH JEATCIBHOCTA MO IOJYYECHHUIO HOBOTO 3HAHUA, €r0 HHTEPHpETallUH,
mpeoOpa3oBaHUI0 W MPUMCHEHHIO B PA3IMYHBIX YYEOHBIX CHUTyalldsIX, B TOM YHCIC MpHU
CO37aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TPUUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajlady, BbBIJIBUTAThH
TUTIOTE3y €€ pelIeHHs, HaXOJUTh apryMEHThl IS JI0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a71aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TIOJYYCHHBICE B XOJEC PEIICHHMS 3aJauyd pe3yJbTaThl, KPUTHYECKH
OIIEHUBATh MX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHECHHE B HOBBIX YCIOBHUSX;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBIE 3a/laud B O0Opa30BATEIIbHOM MESITEILHOCTH, B
TOM YHCJIC TIPU U3YyUYCHUHU (DU3HKH;



JIaBaTh OLICHKY HOBBIM CUTYyaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 PUBHKE B MPAKTUYECKYIO O0JIACTD KU3HEAEATEIHLHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIILHBIE TTOAXO/IbI U PEILICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

BJIaJICTh HABBIKAMU TMOJy4YeHHS HUHPopMaIuu GU3UIECKOr0 COJCP)KAHUS U3 MCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOATEIIBHO OCYIIECTBIATh TOWMCK, aHalu3, CUCTEMaTH3alUi0 U
HMHTEpIpETALNI0 HH()OPMALIMK PAa3TUYHBIX BUIOB U (POPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIB30BaTh CpeJACTBa WH(DOPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTUH B
peIIeHN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 3a7a4 C COOJIIOJCHUEM
TpeOOBaHUN SPrOHOMUKHU, TEXHUKHU O€30MIaCHOCTH, TUTUEHBI, PeCypcocOepeKeHusl, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO371aBaTh TEKCThl (PU3UUECKOTO COACPKAHUS B pa3IMUHBIX ¢dopMaTax C yd€ToM
Ha3HA4YCHUsT WHPOpMAIIUU U IEJICBOM ayJIUTOPUH, BHIOUpas ONTUMAJIBHYIO (QopMy
IPEJACTaBICHUS U BU3YyaTU3aINH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaxX (DU3UKHU U BO BHE-YPOUHOH JEATECIHHOCTH;

pacrio3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOH(PIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUSI C HCMOJBb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U MCTIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHOW U UHIUBUAYaJIbHOU PabOTHI;

BBIOMPATh TEMAaTHKy W METOJBl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJ0I'0 WJIEHa KOJIJICKTHBA,

NPUHUMATh 1€ COBMECTHOW JI€STEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS MO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JCWCTBHUM, PACHPENCIATh POJIA C YYETOM
MHEHHI YYaCTHHKOB, 00CYKJIaTh pPe3yJbTaThl COBMECTHOU pabOoTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJAa M KaXKJO0T0 yJaCTHHKA KOMaH/bI B OOIIHUIA pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLECHUBATH WJIEWM C MO3UIHUM HOBU3HBI, OPUTHHAJIBHOCTH,
MMPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEICHHUE B PA3JIUYHBIX CHUTYyalUsAX,
MPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh HHUITUATHBHBIM.

PeryjJsiTUBHBbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JCSITEIBHOCTh B 005acTH (DUBMKU U
ACTPOHOMMHH, BBISIBIISATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PENICHHS PACUYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUS MPAKTUYECKON paboThl € y4ETOM HMEIOUIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTEHUM;



JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;
pacuupsiTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUI;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO JPYIUIUU B o0OJacTu (PU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsM, BHOCUTH KOPPEKTHBBI B JIESATEIBHOCTh, OLICHHBATH
COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/IeTh HABbIKAMH MO3HABATENbHON pedieKCHH KaK OCO3HAHUSI COBEPLIAEMbIX JI€HCTBUIM
Y MBICJTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCITIOJIH30BaTh MPUEMBI peiieKCHUU JIJIst OIEHKH CUTYyaIli1, BHIOOpa BEPHOT'O PEIICHHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHUKCHHUIO;

NPUHUMATh MOTUBBI M @pTYMEHTHI APYTUX TIPU aHATU3€E PE3YyJIbTAaTOB JIESITCIIHHOCTH;

pPUHUMATH ceOsl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

MPUHUMATh MOTHBBI M @pTYMEHTHI APYTUX TIPHU aHATU3€E PE3YyJIbTaTOB JICITCIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mpomecce mocTuxkeHUs JTHUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MPOTrpaMMbl MO (U3UKE
JUIs  YpOBHS CpeaHEro oOmero ooOpa3oBaHusi Yy OOYyYalOIIUXCS  COBEPIICHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, TPEANoIaralouii copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUS] Pa3BUTUS COOCTBEHHOM 3MOLIMOHANIBHOWU c(epbl, ObITh yBEpPEHHBIM B
cebe;

CaMOpPETyJIUPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTpOJIb, yMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTH aJanTHUPOBATHCS K HMOIMOHAIHHBIM
W3MEHEHUSIM U TIPOSBIATH THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKIIIOYAIOLIEH CTPEMJIEHUE K JOCTHUKEHUIO LEIU U YCHEXY,
ONTUMU3M, UHULIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEM;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE COCTOSIHUE APYTHX,
VUUTBIBaTh €r0 TMPU  OCYIIECTBICHUU OOIIEHWsA, CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOYAIOMINX CIIOCOOHOCThH BBICTPAUBATh OTHOIIEHUS C IPYTUMH
JOJbMU, 3a00TUTHCS, TIPOSBIISATh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xoHny o0yuenust B 10 kij1acce npeaMeTHbIE Pe3ybTaThl HA 0A30BOM YPOBHE JIOTKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUN:

JEMOHCTPUPOBATh HA MPUMEpPaAxX POJb U MeCTO (HU3MKUA B (POPMUPOBAHUHN COBPEMEHHOM
HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUU COBPEMEHHOU TEXHHUKHA U TE€XHOJIOTHW, B MPAKTHYECKOU
JIEITEIbHOCTH JIIOJIECH;

YUYUTHIBATh TPAHULIBl MPUMEHEHUS HM3YYEHHBIX (U3MYECKUX MOJIeNIei: MaTepuaabHas
TOYKa, MHEpLHUAJIbHASI CUCTEMa OTCYETA, aOCOJIIOTHO TBEPAOE TENO, HACAIbHBIA ra3, MOJENIu



CTPOCHU ra3oB, JKUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN JICKTPUUYECKUHN 3apsAl NPU PELICHUU
(dbuznyeckux 3aaauy;

pacro3HaBaTh (pu3znueckue siBIeHHs (MpoLecChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISPHO-KUHETUYECKOW TEOPUH CTPOEHHUS BEIIECTBA W 3JIEKTPOJIUHAMMKHU:
PaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHHE, CBOOOJHOE MaJEHUE Tel,
JIBIDKCHHE 110 OKPY>KHOCTHU, WHEpIUsA, B3auMojehctBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOEHUE XKUIKOCTEH W TBEPIBIX Te, MU3MEHEHHEe O00BbEMa TeNl MpPU HarpeBaHUU
(oxyaxkaeHuu),  TEIIOBOE  paBHOBECHE,  HCIApeHue,  KOHJEHcauus,  IUIaBJICHHE,
KpUCTaJNIM3alusl, KWUIEHHE, BIAXHOCTh BO3/AyXa, IOBBIIIEHUE JABJICHHUS Tra3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXy NapaMeTpaMH COCTOSIHUA T'a3a B U30IPOLIECCaXx,
AIEKTpU3AIUS TEN, B3aUMOICHCTBIE 3apsi0B;

OMKCHIBATh MEXAHWYECKOE ABMKEHUE, UCHONB3Yysl (PU3MYECKHe BEIMYUHBI: KOOpPJMHATA,
yTh, NEPEMEINICHHE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tela, KUHETUYecKas
AHEpPrus, NMOTEHLUAJIbHAs HHEPrusi, MEeXaHWyeckas padoTa, MeXaHW4Yeckas MOIIHOCTb; MNpPH
OMHUCAaHWM TMPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOIb3YEMbIX BEIUYUH, UX
0003HaYEHUs U €UHUIIBI, HAXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIIUYUHY
C APYTUMU BEJIMYUHAMU;

ONKCHIBATh H3YUYEHHBbIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIC SBICHUS, HCIOJb3YS
¢du3nyueckre BEIWYUHBI: JaBi€HHE ra3a, TeMIeparypa, CpeIHss KUHETHYecKas SHeprus
XA0THYECKOTO JIBMKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4YHAs CKOPOCTb MOJEKYJI, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSIL HHEprus, padoTa raza, KodOPHUIMEHT MOJE3HOTO JACHCTBUS TETIOBOTO
JBUTATENs; TpPU ONUCAHUU TPABWIBHO TPaKTOBaTh (U3HMYECKUN CMBICT HCIOJIb3YEMbIX
BEJIMYMH, HMX OOO3HAUYEHHs] W E€IWHUIIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOUIUE JTAHHYIO
(bU3UYECKYI0 BEIMUMHY C IPYTUMHU BEJIMYUHAM;

ONMKCHIBATh M3YYEHHBIE 3JIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE SBICHUS
(mporiecchl), UCTIONB3Ys (GU3MYECKUE BEIMUYHMHBI: IICKTPUUECCKUIN 3apsl, HIEKTPUUECKOe TOoJIe,
HaIpsHKEHHOCTh  MOJIA, MOTEHLMAN, Pa3HOCTh MOTEHIMAJIOB; IPU ONUCAHMHM MPABUIBHO
TPaKTOBaTh (PU3MYECKUA CMBICI HCIOJIb3YyEeMbIX BEIUYMH, WX OOO3HAUEHUS W €IIUHUIIBI;
YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (DHU3NYECKYIO BETUUMHY C IPYTUMU BEITUYUHAMU,

aHANMM3UPOBATh (PU3WYECKHUE TPOIIECCHl M SIBICHUS, UCIONB3YysSd (DU3UYECKHE 3aKOHBI U
NPUHLUIBL 3aKOH BceMupHoro tsrotrenus, |, Il u Il 3akonsr HbroToHa, 3aKOH coxpaHeHUs
MEXaHWYECKON YHEPTrUH, 3aKOH COXPAHEHHUS] UMITYJIbCA, IPUHLIUI CYNEPIIO3UIUN CHII, IPUHIIUI
PaBHOIIPaBUsl HMHEPLUHAIBHBIX CHUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO
CTPOEHUS BELIECTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKON BSHEPIHMH TEIJIOBOTO
JBUKEHUST MOJIEKYJl C aOCOJIOTHOM TeMmepaTrypod, MEPBBIM 3aKOH TEPMOIWHAMHUKH, 3aKOH
COXpaHEHHMsI DJEKTPUUYECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO
(GOpMYTUPOBKY 3aKOHA, €r0 MaTEeMaTHYEeCKOE BBIpaKEHWE W YCIOBHUS (TpaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MTPUHIIUIIBI JEUCTBUSL MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB;
pa3inyaTh yCIOBUS UX OE30MaCHOr0 UCIOJIb30BaHUS B TIOBCEIHEBHOM KU3HH;

BBITIOJIHATh JKCHEPUMEHTHI MO HCCIEIOBAHUIO (DU3MYECKUX SBJICHUNW U MPOLIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX M  KOCBEHHBIX H3MEpPEHUW, mOpu 3IToM (HOpMyIUpOBaTh



npoOsieMy/3ajady M THUIOTE3y Y4YeOHOTO OKCIEpPUMEHTa, COOupaTh YCTAaHOBKY U3
MPEJIOKEHHOT0 000PY/I0BaHMS, TPOBOJIUTH OMBIT U (HOPMYJIHPOBATH BBHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEIUYUH, TPU STOM
BBHIOMpaTh ONTUMAJIBHBIM CIOCOO WM3MEPEHUsS U HCIOJb30BaTh HM3BECTHBIE METOJbI OIEHKHU
IIOI'PEIIHOCTEN U3MEPEHUN;

HCCIIeIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMU BEIMYMHAMU C HCIIOJIb30BaHUEM
OpSIMBIX U3MEPEHUM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHpPOBATH pPE3YyIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3UUYECKUX BEJIUYUH B BUJE TAOJHI] U rpadUKOB, J€JIaTh BHIBOJIBI
M0 pe3yibTaTaM HCCIIEIOBAaHUS;

coOnoaTh MpaBwiia 0E30MacHOrO TpyAa MNpU MPOBEACHUM HCCIEAOBAHMI B paMKax
y4eOHOro JKCIIEpPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W TMPOEKTHOW JESITENbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOI0 00OPYI0BAHMUS;

pemiatb pacy€THble 3aJaud C SABHO 33JaHHOM (PU3MYECKON MOJENbIo, HCIONb3Ys
(dbu3nYecKre 3aKOHbI U IPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a7a4l BEIOUPATh (HU3NUYECKYIO
MOJIeb, BBIIEIATH (PU3nuecKkue BEIUYMHBI U (OPMYJIbI, HEOOXOAMMBIC Jisi €€ pEeIICHHUS,
IIPOBOJIUTH PACUETHI U OIICHUBATH PEAIbHOCTH MOJYYSHHOTO 3HAYCHUS (DU3NUECKON BETUINHBI,

peraTh KauyeCTBEHHBIE 3aJlayd: BBICTPauMBaTh JIOTMYECKU HEMPOTUBOPCUMUBYIO IEMIOYKY
paccyXJIeHU# C OMOpOi Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS,

UCIIOJIB30BaTh TPH PEIICHWH YYEOHBIX 3a7a4 COBPEMEHHbIE HWH(OOPMAIMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPHpPETAMU U MPEACTaBICHUS y4eOHON U
HAYYHO-TIONYJISIPHOM HWHMOpMAIMKU, MOJYYeHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATH MOTYyYaEMyI0 HH(DOPMAIIHIO;

NPUBOJIUTH TMPUMEPHI BKJIaJa POCCHUUCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHUE
HayKH, O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HaHUA 1O (GU3NKE B TOBCEIHEBHOM JKM3HU IS
obecrieueHus1 OE30MACHOCTU TIPU OOpaIleHuHd ¢ MPUOOpaMHU U TEXHUYECKUMH YCTPONCTBAMH,
JUTSL COXPAHEHHS 3JI0POBbSI U COOIIIOJIEHHUS HOPM JKOJIOTHYECKOTO MOBEACHHUS B OKpY KAIOIICH
cpene;

paboTaTh B IPYIIIE C BBIMOJIHEHUEM PA3IMYHBIX COIMAIIBHBIX POJICH, TIIAHUPOBATH PaboTy
TPYNIBI, PAIMOHANBHO pACTpEAessiTh OO0S3aHHOCTH M TUIAHUPOBATh JIESITEIBHOCTh B
HECTAH/IAPTHBIX CUTyalUsAX, aICKBATHO OLIEHMWBATH BKJIAJ KaXXJOr0 U3 YYACTHUKOB I'PYIIbI B
pEIICHNE paccMaTpUBAEMOI TPOOIIEMBI.

K xoniy oOyuenus B 11 kjacce npeamMeTHbIC pe3yinbTaThl Ha 0230BOM YPOBHE JTOJKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOITUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEpPaAx POJb U MeCTO (GHU3MKUA B (POPMUPOBAHUHN COBPEMEHHOM
HAay4YHOM KapTUHBI MHpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKH U TE€XHOJOTMH, B MPAKTHYECKOU
NEeATEeNbHOCTH JIOJIEH, 1IeIOCTHOCTh U €IMHCTBO (PU3UUECKOI KapTUHBI MUPA;

VYHUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJENeH: TOYCUHBIN
ANEKTPUUYECKUI 3apsij, Jiyd CBEeTa, TOYCYHBIM HCTOYHUK CBETA, sACpHAas MOJENIb aToMa,
HYKJIOHHAsl MOJIEJIb @aTOMHOTO siApa MpU pelieHrur (PU3nuecKux 3a1ay;

pacrio3HaBaTh (pu3znueckue siBIieHHs (Mpouecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKU M KBAHTOBOM (PU3UKU: AJIEKTpUUYECKasi IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JEWUCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs



WHIYKIMS, JEWCTBHE MArHUTHOT'O TIOJIS HA MPOBOAHUK C TOKOM M JABWXKYIIUNCA 3aps,
AJIEKTPOMArHUTHBIE KOJEOaHWs U BOJIHBI, MPSMOJUHEHHOE paCIpPOCTpPAHEHUE CBETAa,
OTpa)kKeHUe, NpelomieHue, uHtepdepeHius, qudpakius U MOISpU3alMs CBETa, TUCIEPCUS
cBera, (QotornexkTpuueckuit sdpdext (PotodrddexT), cBEeTOBOE HaBlICHHE, BO3HUKHOBEHHE
JMHEWYATOro CIeKTpa aToMa BOJ0pPOia, €CTECTBEHHAs! U UCKYCCTBEHHAs PaIu0aKTUBHOCTS;

OMHUCHIBATh M3YYCHHBIE CBOMCTBA BelIEeCTBa (AJIEKTPUUYECKHE, MATHUTHBIC, ONTHUYECKHUE,
AIEKTPUUYECKYIO TIPOBOJIUMOCTh PA3IUYHBIX CPEJ) U DJICKTPOMATHUTHBIC SBJICHUS (IIPOLIECCHI),
UCTIONB3Yysd (U3UYECKUE BEJIUYMHBI: DIICKTPUYECKUM 3apsiji, CHja TOKa, JJICKTPUUYECKOE
HaIpsDKEHUE, AJIEKTPUUYECKOE COMPOTHUBJIEHUE, PAa3HOCTh IMOTEHIMANIOB, AJIEKTPOABMKYIIAS
cuina, paboTa TOKa, WHAYKIMS MarHUTHOro 1mojs, cuia Awmmepa, cuia JlopeHna,
WHIYKTUBHOCTh KaTYIIIKH, SHEPTHUS DJEKTPUUECKOTO U MAarHUTHOTO MOJIEH, Mepruoja U 4acToTa
KoJie0aHuil B KojeOaTeIbHOM KOHTYpPE, 3aps]l U CHJIa TOKa B MPOIECCEe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJie0aHui, (HOKYCHOE pacCTOSSHUE W ONTHYECKas Cujia JIMH3BI, MpH
OMHMCAaHWW TMPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIb3YEMbIX BEIUYUH, UX
0003Ha4YeHUs] W EIUHUIIBI, YKa3biBaTh (OPMyIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUYNHAMU;

OMKUCHIBATh HW3YUYEHHBIE KBAHTOBBIC SBICHUS U TIPOIECCHI, HCMONB3YS (Pu3NUecKue
BEJIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W 4YacTOTa CBETA, DHEPTUsi U
UMITyJIbC (POTOHA, TEPHOJ TOJIypacrnaja, SHEPrus CBSI3U aTOMHBIX siAEp, MPHU OIMUCAHHUU
NPaBWIBHO TPAKTOBATh (DU3MYECKUH CMBICI HCIIOJIB3YyEMbIX BEIMYMH, WX OO0O3HAYEHUS U
€AVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONIME AAaHHYIO (U3HUECKYIO BEIMYHMHY C JAPYTHMH
BEJIMYUHAMM, BBIYUCISTH 3HAUCHUE (PU3NUECKON BETUYNHBI;

aHANM3UPOBATh (PU3MYECKHUE MPOLIECCHl W SIBICHHS, HCHOJIb3ys (U3MUECKHE 3aKOHBI U
OpPUHLMIBL: 3akoH OMa, 3aKOHBI IOCJENOBAaTEIbHOTO M MapaJIEIbHOTO COCAMHEHHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHua, 3akOH 3JIEKTPOMATHUTHOW WHAYKIWH, 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHECHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHWe OWHmTeWHa s GoTtodddexra, 3aKOH COXPAHEHHUS DHEPrUH, 3aKOH
COXpAaHECHHUS HMITYJIbCa, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsija, 3aKOH COXpPaHCHHS
MacCcoBOTO YHCla, TmocTynarsl bopa, 3aK0H pagrMoOaKTHBHOTO pacmaaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

ONpENENATh HANPAaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJis MPOBOJHUKA C TOKOM,
cuwibl Amnepa u cuibl JlopeHiia;

CTPOUTH U OMHCHIBATH U300pAKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBHITIOJTHATD JKCIIEPUMEHTHI 0 HCCIEAOBAHNI0 (DU3UYECKUX SBICHHM W TIPOIECCOB C
WCIIOJIb30BAaHUEM TIPSAMBIX HM  KOCBEHHBIX HM3MEPEHHi: Tpu 3ToM  (opmMynupoBaTh
npoOiemy/3afady ¥ THUIOTE3y Y4eOHOro DOKCIEepUMEHTa, CcoOupaTh yCTaHOBKY U3
MPEITOKEHHOTO 000PYI0BAHHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI;

OCYLIECTBIIITh MPSIMbIE U KOCBEHHbIE H3MEpEeHUs (U3UYECKUX BEIUYUH, TPU STOM
BBHIOMpaTh ONTUMAJIBHBIM CIOCOO WM3MEPEHUs U MCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKH
MOrPEITHOCTEN N3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIMYMH C HCIHOJIb30BAHHEM  MPSIMBIX
U3MEPEHUM: MPU 3TOM KOHCTPYHMPOBATHh YCTAHOBKY, (PUKCHpPOBATH PE3yJbTAaThl MOJIYYEHHOMH



3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaOMUI W rpaduKOB, [A€NaTh BBIBOABI 110
pe3ysIbTaTaM MCCIIEIOBAHUS;

coOnroaTh MpaBwiia 0€30MaCHOrO TpyAa MNpPU HPOBEACHHHM HCCIEAOBAHMI B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4E€OHO-UCCIEAOBATENCKOW M MPOEKTHOM JESATENbHOCTU C
UCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBAHMS;

pemarb pacyéTHbIe 3aJaud C SABHO 33JaHHOM (PU3MYECKON MOJENbI0, HCIONb3Yys
(u3MYecKre 3aKOHbI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4d BHIOUPATHh (PU3HUYECKYIO
MOJIeJIb, BBIIETATh (PU3HUECKHE BEIUYMHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl €€ pEeIICHUs,
MPOBOJUTH PACUETHI M OLIEHUBATH PEATbHOCTD IMOTYYEHHOT0 3HaYeHUsl (PU3NUECKOM BEIUYHHBI;

pelarb KaueCTBEHHbIE 3aJauM: BBICTPAUBATH JIOTMYECKHM HEMPOTUBOPEUMBYIO LIETIOYKY
paccyKIeHUH ¢ ONopol Ha U3YUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh TMpPU PEIICHUH Y4eOHBIX 3aJad COBpPEMEHHble HMH(POpPMALMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPHpPETAlMU U MPEJCTaBiIeHUS y4eOHOM u
HAy4YHO-TIOMYJISIPHOW HH(OpMaLUK, TOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHANIM3UPOBATH MOTYYaEMYIO HH(POpMALUIO;

OOBSCHATH TPHUHIUIIBI JCUCTBUS MAalIUH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCTIOIb30BAHUS B TOBCEAHEBHOM JKU3HMU;

NPUBOJIUTH NMPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHUE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKHU U TE€XHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HaHUA 10 (GU3NKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 6€30MaCHOCTH MpU OOpalieHuH ¢ MprUdopaMu U TEXHUUYECKHUMH YCTPOWCTBAMH,
JUTSL COXPAHEHMS 3JI0POBbSI U COOJIIOJIEHUS HOPM SKOJOTHYECKOTO MOBEJICHUS B OKpY>Karolen
cpene;

paboTaTh B rPYIIIE C BBIMOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH, TUTAHUPOBATh paboTy
TPYNIBL, PAIMOHANBHO paclpeieNsiTh OO0S3aHHOCTH U IUIAHUPOBATh JIESITEIBHOCTh B
HECTAaHJIAPTHBIX CUTyalUAX, aICKBATHO OLIEHMWBATh BKJIAJ KaXJOr0 U3 YYACTHUKOB T'PYIIIbI B
pElIeHHe paccMaTpUBaeMOil POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HanmenoBaHue pa3iesioB 4 TeM NPOrpaMMBbl Kontpoasubie | [IpakTHueckue (ungporsie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMU S
bu6mmoreka [IOK
1.1 ) 1
VISHIA I METOG! HAYAHOTO HOSHAHIE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHEMaTIa 6 . https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 At ! 2 https://m.eds00.ru/7f410bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazaeny 19
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOU TEOpUU 9 bubmorera [JOK
' yP P https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 1 1 https://m.edsoo.ru/7f41bf72
b K
3.3 ArperatHble cocTosiHHS BenlecTBa. Da3oBbie Mepexo/abl 5 ht?[?s?;r%?:;igﬁ (7841bF72
Hroro no paszneny 24
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DnexTpocTaThKa 10 bubnuorexa [IOK



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

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

bubmuoreka [JOK

4.2 [TocTosiHHBIM nekTpruyecKuil TOK. TOKH B pa3IM4YHbIX Cperax 12 2 2 httos://m.edsoo.ru/7FA1bF72
Uroro no pazgeny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
11 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Nen/m | HamMmeHoBaHHe pa3eoB H TeM MPOrpaMMbI Beero Koutpoabusie | IlpakTuueckue ﬁ%ﬁ:’i ll;l::ibﬂme
padoThI padoThI pecypes:
Paznen 1. DJIEKTPOANHAMUKA
1.1 MarnuTtHOE noJie. DJIEKTPOMArHUuTHAS HHIYKITHS 11 1 2 Et?sz/P/I;T:(;igr(jlli £11c07c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHu4ecKue U AJIEKTPOMarHUTHBIE KOJIeOaH s 9 1 Etiiﬂ;l:::;i)gﬁﬁ £11c07c
2.2 MexaHu4ecKre U AIEKTPOMArHUTHBIC BOJTHBI 5 1 ng:;ﬁf;igﬁﬁ £41c97c
bubnnoreka [JOK
23 Onriica 10 3 https:/ m.edsocl)l. r(li/?f41c97c
Hroro no paszneny 24
Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH
3.1 OCHOBBI CHIENMATIBHOM TEOPUN OTHOCUTEIBHOCTU 4 1 Etlfiﬂ;;f;ifgﬁ £41c97¢
Htoro no pazneny 4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszgen 4. KBAHTOBASI PU3UKA

4.1 DJIeMEHTHI KBAaHTOBOM OITHKHU 6 bubmorexa OK
' https://m.edso0.ru/7f41c97¢c
bu6mmoreka [{OK
4.2 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 ATOMEHOE A1p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15
Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKN
bubmmoreka [{OK
A 7
) DneMeHThl aCTPOHOMUU U acTPOPU3UKU htts://m.edsoo.ru/7§41697¢
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 0606 4
ODIIAIONIEe HOBTOperye https://m.edso0.ru/7f41c97c
Hroro mo pazaeny 4
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Mara JlomaiHee
Tema ypoxka
n/n IJIaH IJIaH 3aJjaHue

1 Bsoanslii nHCcTpyKTaX 110 Th. Pu3nka u no3HaHue Mupa.

2 MexaHn4ecKoe IBIKCHUE.

3 PaBHOMEpHOE ABIKEHUE TEl

4 [IpssmonrHeHOE PaBHOYCKOPEHHOE IBUKEHUE

5 [epBuunstit uaCcTpyKTaXx 10 Th. JlabopaTopras padorta Nel
«M3ydeHne NBHKEHHS Tesia OPOIIEHHOTO TOPHU30HTAIBHOY

6 PaBHOMEpHOE MBUYKEHNE TOUKH IO OKPY>KHOCTH.

7 KunemaTtuka abCoFOTHO TBEPJIOTO Tea.

8 3akonbl HeloTOHA.

9 Cusia TSHKeCTH U CUjla BCEMUPHOTO TSTOTEHUS.

10 Jedbopmaruu u cuitbl ynpyroctu. 3akoH ['yka

11 JlabopaTtopnas pabota No2 «M3mepeHue )KeCTKOCTH
TIPYKUHBDY

12 NMnynbc MaTeprabHONW TOYKH. 3aKOH COXPAaHEHUS
HMMITYJIbCA.

13 Cuna tpenus. Cuna COMpOTUBIICHUS TTPU ABUKEHUH TeJla B
JKUJIKOCTH WJIU Ta3e

14 JlabopaTtopHnas padora Ne3 «M3mepenne koddduimenTa
TPEHUS CKOJIbKECHUS.

15 Mexanuveckasi paboTa U MOIITHOCTh CHJIBI. DHEPTHUS.
Kunernueckas sneprust

16 Pabota cun tsbxkectu u ynpyroctu. [loTeHnansHas sHEprus.
3aKOH COXpaHEHUs SHEPTHH B MEXaHUKE.

17 JlabopaTtopHas pabota Ne4. «M3ydeHue 3aK0HA COXpaHEHUS
MEXaHUYECKOMN PHEPTUN.

18 PaBHOBecue Tei.

19 O6o6meHue mo TeMe «MeXaHHKay

20 KontponbHas padotaNel. «MexaHukay

21 OcHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUUECKON TEOPHH.
Bbpoynosckoe nemwxkenue. ubdy3us

29 XapakTep ABHKEHUS U B3aUMOJICHCTBHUS YaCTHI] BEIIECTBA.
Mogenu cTpoCHHS Ta30B, JKUJIKOCTCH U TBEPIBIX TEIl

23 Macca monekyin. KonnuectBo BemectBa. [loctosiHHas
ABoraapo

24 TermoBoe paBHOBecue. Temneparypa u €€ U3MEpEeHue.
[lIxana Tremneparyp Llenbcus

25 Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHue MKT
AOcomoTHas TeMIeparypa Kak Mepa cpeiHel KHHeTHIEeCKOM

26 SHEPTUM JIBIKEHUS MOJIEKYIl. Y paBHeHHe MeHieneeBa-
Kianeiipona

27 3akoH /lanpToHa. ['a30BEIC 3aKOHBI

28 N3omporieccsl B uaeaibHOM rasze U uX rpaduyeckoe




IMpCACTABJICHUC

JIaGopatopHnas pabota Ne5. «JkcriepuMeHTalbHas IPOBEpKa

29
3akoHa [ eii-JIroccaka»
BuyTrpeHnHss dHEeprus TEpMOJIMHAMUYECKOW CUCTEMBI U

30 | croco6bl e€ u3menenus. KoiM4ecTBo TEIIOTHI M paboTa.
BuyTpeHnHsis sHeprusi 0JIHOATOMHOTO MJICAJIbHOTO Ta3a

31 Bunel Tennonepenauu

32 VY enpHast TEMIOEMKOCTH BelecTBa. KoJmuecTBo TemoThl
IIpH Terionepenade. AnuadbaTHbIN mporece

33 [IepBblii 3aKOH TEPMOAVMHAMUKH U €I0 IPUMEHEHHE K
M30IpoIeccam

34 | HeobparnmocTs nporieccos B mpuposie. Bropoii 3akon
TEPMOTUHAMUKH

35 [Tpunun nevicteus u KII1/I TersmoBoi MaminHbI

36 uxn Kapno u ero KIT/]

37 DKoJIoTHYECKHEe MPOOIeMbl TEIIOIHEPT €TUKH

38 O6061mmenue o reme «MouekynsapHas ¢puzrka. OCHOBBI
TEPMOTUTHAMUKI)

39 [TapooOpa3oBanue u KoHeHC ANy, VciapeHne u KUTieHue

40 AOCOJTFOTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTH BO3/TyXa.
Hacsimennsiit nap
TBépnoe teno. Kpucrammmaeckue u amop@Hbie Tena.

41 | AHM30TPONHS CBOKWCTB KPUCTAILIOB. JKUIKUE KPUCTAILIEL.
CoBpeMeHHbIE MaTepUalIbl

42 [InaBnenue u KpucTauM3anus. Y AeiabHas TEIIoTa
iaBneHus. CyOaumarus

43 VYpaBHeHUE TEIJIOBOTO OaaHca

44 KontponbHas padota Ne2. «MonekynspHas Gpusnuka u
TEPMOIMHAMHUKA

45 DnexTpusanus Tejl. 3aKOH COXpaHEHUS IEKTPHUIECKOTrO
3apsiaa

46 B3aumopneuncrsue 3apsnoB. 3akod Kynona.

47 Hanps:k€HHOCTB 3IIEKTPUUECKOTO TMOJIA.

48 IToTenmman. Pa3HOCTH MOTEHIIHANIOB.

49 [IpoBOTHUKY U TUAJIEKTPUKU B SIEKTPOCTATUUECKOM TOJIE.
JlmsnexTpuueckas MpOHUIIAEMOCTh

50 DnextpoeMkocTh. KonneHcarop. DHeprust 3apsyKeHHOTO
KOHJICHCAaTopa

51 DnekTpocTaTUyecKas 3aliuTa. 3a3eMIIeHNe
ANEKTPOTIPUOOPOB

52 DnekTpuyeckui ToK. 3akoH OMa Juist y4acTKa LEMu.

53 Onektpuueckue uenu. [locaenoBarenbHoe U napayieIbHOE
COEIMHEHHUE MPOBOJHUKOB.

54 JIaboparopnas pabota Ne 6. «[locnenoBaTensHoe U
napajuieJIbHOE COCIMHEHNE POBOJHUKOBY

55 PaboTta 1 MOIITHOCTH IOCTOSTHHOTO TOKA.

56 OJIC. 3akon Oma Jj1st IOJTHOM HEeTH.




57 Jlaboparopuas padota Ne7. «M3mepenue D/IC u
BHYTPEHHETO COMPOTUBJICHUSI HCTOYHUKA TOKA.

58 DneKTpruyecKas MPOBOJUMOCTh PA3IMUHBIX BEIIECTB.
IIpoBOAMMOCTE METAJLIIOB.

59 3aBUCUMOCTb CONIPOTUBIICHUS IPOBOJAHUKA OT TEMIIEPATYPHI.

60 DneKTpUUECKUU TOK B Bakyyme. CBOUCTBA 3JIEKTPOHHBIX
MTy4KOB

61 DNEKTpUUYECKUHN TOK B )KUJIKOCTSIX. 3aKOH AJIEKTPOJIU3A.

62 DNEeKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOSTENbHBIN pa3pan. Moisnus. [1Imazma

63 DneKTpudecKrue NpuOOPHI H YCTPOMCTBA U UX MPAKTHIECKOE
npuMeHenue. [IpaBuia TeXHUKU 6€30MaCHOCTH

64 O06o006menne o Teme «IEKTPOANHAMHUKA

65 Kontponbnas padotaNe3. «Onexrpocratuka. [locTtosHHbIN
MEKTPUYECKUM TOK. TOKM B pa3au4HbIX CpeIax»

66 Hrorosas koHTposbHas paboTa

67 Pemrenne 3amau o reme "Mexanuka"

68 O06o6menne o Temam 10 kimacca

11 KIIACC
Ne Hara JlomaiHee
Tema ypoxka
n/n JIaH J1aH 3ajaHHe

1 BBoaubiii unctpykraxk no Th. MaruutHoe nosne. MHaykmus
MAarHUTHOTO TIOJIA.

2 Cuna Ammnepa

3 [TepBuunsbrit macTpyKTaX 1o Th JlabopaTopHas padota Nel.
«Habmroenne 1eicTBUsI MAarHUTHOTO TTOJIST HA TOK»

4 Cuna Jlopenna

5 MaruuTHEbIe cBOMCTBA BenecTBa. BXoIHON TecCT.

6 DJIeKTpOMarHuTHas MHAYKUus. Marautabeiid notok. 9JC
uHayknuu. 3akodH OMU dapanest

7 Jlaboparopnas pabota N2 «/3yueHue siBIeHUs
AJIEKTPOMArHUTHOM MHIYKIIHH»

8 NunyktuBHOCTS. SIBNeHue camonnaykuuu. I1C
CaAaMOWHTyKIINH.

9 DHeprus MarHUTHOTO TOJISL KaTYLIKU C TOKOM.
DNeKTPOMarHUTHOE MOJIe

10 O606mmenue mo reMe «MarHuTHOE MoJe. DIeKTPOMarHuTHas
WHIYKIHS

1 KonTtponsHas padora Nel «MarautHoe nose.
DNeKTpOMarHUuTHAs WHIYKIIHS

12 CBoOo1HBIE MEeXaHUYECKUE KoeOaHus. ['apMoHudeckre
konebanus. [IpeBparienre sHEPTrUu

13 JIaboparopnas pabota Ne3. «Onpenenenue yckopeHus
CBOOOHOTO MAICHUS MIPH MTOMOIIY MAsITHUKA)

14 KonebaTenbHBIW KOHTYpP. AHAJIOTHS MEXKIY MEXaHUUECKUMU
Y DIIEKTPOMArHUTHBIMHU KOJICOAHUSIMU




®opmyna ToMmcoHa. 3aKOH COXpPAHEHUS SHEPTUU B

15 UeaTbHOM K0Jie0aTeIbHOM KOHTYpE

16 Breinyxaennsie konebanus. Pesonanc.

17 IIepemeHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.

18 Tpancdopmarop. [IponsBoacTBo, nepenaya u norpedieHue
ANEKTPUUECKOM SHEPTrUuun
YCTpoKCTBO M IPAKTUYECKOE TPUMEHEHUE AIEKTPUUECKOTO

19 3BOHKa, F€HepaTopa NEPEMEHHOT0 TOKA, JIMHUN
aJIeKTponepeaay
DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE 3JIEKTPOIHEPTUH.

20 | KynbTypa UCIOJIB30BaHHMs DIIEKTPOOHEPTUH B IOBCEAHEBHO N
KU3HH

21 MexaHu4ecKue BOJTHBI.

22 3ByK. XapaKkTEepUCTUKH 3ByKa

23 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTb.
[lIxana >IeKTpOMarHUTHBIX BOJTH

24 [IpuHIHIIBI panOCBA3YU U TeNIeBUACHU. PazBuTre cpeacTs
cBs3U. Pagnosiokamus

25 KonTponbnas padora No2. «KoneGaHus 1 BOJTHBI»

26 [IpssMonMHENHOE pacIpOCTPaHEHNE CBETA B OJTHOPOJHOU
cpene. Toueunslil HICTOYHMK cBeTa. JIyd cBeTa

27 OtpaxxeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [loctpoeHue
1300paxKeHUH B IJIOCKOM 3epKajie

08 [Ipenominienne cBera. [lomHOE BHYTpEeHHEE OTPaKEHHUE.
[IpenenbHbIH YyroJ MOJHOTO BHYTPEHHETO OTPAKEHUS

29 JlabopaTtopHnas padota Ne4. «3mepenne moka3arens
MIPEIOMIICHHUS CTEKIIa»

30 JIunzel. [loctpoenue nzobpaxenuii B munze. opmyna
TOHKOMW JIMH3bI. YBEIUYECHHE JIMH3bI

31 JlaGopaTtopHas padota Ne5. «OmnpeneneHrne ONTHYECKOM
CHJIBI M POKYCHOTO PACCTOSIHUS JIMH3BD»

32 Hucnepcusi, uurepdepeHuns u Auppakius cBera.
JlndpakiuroHHas peneTka

33 JIaboparopHas padota Ne6. «/3mepeHue JJIMHBI CBETOBOM
BOJIHBD)

34 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus cera

35 OnTrueckue MpuOOPHI U YCTPOICTBA U YCIOBUS X
0€30MacHOTO MPUMEHEHUS

36 ['panuIel MPUMEHUMOCTH KITACCUYECKOU MEXaHUKHU.
ITocTynate! ciennaaIbHOW TEOPUN OTHOCHUTENHFHOCTH

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU
Y COKpaIeHHEe JITHHbI

38 DHeprus U UMNYNbC PENITUBUCTCKOH YacThIlbl. CBS3b
MacCChI C SHEPTUEH U UMITYJIbCOM. DHEPrUs MOKOs

39 Kontpomnsnas padora Ne3. «Ontuka. OcaoBbl CTO»

40 ®otonbl. opmyna [Inanka. DHeprus 1 UMIynbe GOToOHA

a1 OtkpeiThe U uccnenoanue Gotordpdexra. OnbiTl A. I'.

CromneroBa




3akonbl poTorddexra. YpaBHeHHE DUHINTCHHA s

42
dororpdekra. «Kpacnas rpannna» pororddexra

43 JNlaBnenue ceera. Onbitel [1. H. JleOeneBa. Xumuueckoe
JICUCTBUE CBETA

a4 TexHuueckue ycTpouCcTBa U IPAKTUYECKOE IIPUMEHECHHUE:
(doTorMeMeHT, HOTOAATYNK, COTTHEUHAsE OaTapesi, CBETO IO/

45 Pemrenue 3agau o reme «JI€MEHTHI KBAHTOBOM OMTHUKI

46 Mogenu aroma.

47 KBanToBbie nocrynarsl bopa. Buasl criektpos

48 BosHOBBIE cBOMCTBA yacTuL. BoJsiHb! ne bpownis.

49 Kopnyckynsipao-BonHOBOH tyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE H3JIy4CHHE

50 OTKpBITHE PAIMOAKTUBHOCTH.

51 CaoucTBa anbda-, 6era-, raMmma-u3iaydeHus. BousHue
PaIMOAKTUBHOCTHU HA )KUBBIE OPTaHU3MBbI

52 N3oTombl. 3akOH paoaKTUBHOTO paciajl

53 DHeprus cBs3u. SnepHbie peakinu.

54 MeTo1bl HaOMIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX
YJaCTHII.

55 Bun 3B€3mH0r0 HeOa. CosiHEeUHas cucTeMa

56 Counrie. Mcrounuk sneprun CostHIIA U 3BE3]

57 CoBpeMeHHbIe MPEACTABICHUS O MPOUCXOKICHUH U
sposrory CoJIHIA U 3BE3NT

58 Mneunsid [1yts — Hama ["anaktuka. ["anakTuxu.

59 Bcenennas. Teopust bosnbiioro B3psiBa. MerarainakTuka

60 Hepemennsie mpo6iieMbl aCTpOHOMUHT

61 KontponbHas padota Ned.«DneMeHTBI aCTPOHOMHHU U
acTpoPU3UKNY
Ponb ¢pusuku u acTpOHOMUU B 5KOHOMUYECKOH,

62 TEXHOJIOTHYECKOH, COIMAIbHOM M 3THYECKOU chepax
JeSITEeIbHOCTH YeJIOBEKa

63 Ponb u MecTo pu3HKU U ACTPOHOMHUH B COBPEMEHHOM
HAyYHOU KapTUHE MHUpa

64 Ponb pusnueckoit Teopun B pOpMUPOBAHUU MPEACTABICHUN
0 (puzmueckoii KapTHUHE MUpa

65 Hroropas koHTpoJbHAs paboTa

66 Pewrenue 3agau o reme "DieKTpoMarHuTHas UHIYKLIHS."

67 Pemenue 3agau no teme "Ontuka. KBanroBas ¢puznka”
MecTto ¢uznueckoit KapTUHBI MEpa B OOIIEM PSAY

68 COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTaBICHUN O

IPUPOJIC




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JI1 YHEHUKA

» Gusuka, 10 xknace/ Msikumes I'.51., byxosues b.b., Corckuit H.H. nox penakuueii [lapdentreBoit H.A.,
AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemienne»
» ®usuka, 11 kinacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. nox penaxnueii [lappentreBoit H.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocsenienne»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

» dusuka, 10 xknace/ Mskumes .., byxosues b.b., Corckuit H.H. non penakiueit [lapdentreBoii H.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocsenienne»
» Gusuka, 11 xnace/ Mskumes I'.J1., bByxosues b.b., YUapyrun B.M. non penakmueit [lappentreBoit H.A.,
AxnmonepHoe obmectBo «M3natenscTBo «IIpocBerienuey

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka ITOK https://m.edsoo.ru
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