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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelbHOW Mporpammel, npeacraBieHHbx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [lpu 3TOM N1t pacdy€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX HPAKTHUYECKUX pPaldoT
dbopMupyercss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHHSI KakK pe3yibTara H3YYCHHs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(YU3HKHY;

e (QopMHUpOBaHME YMEHHUH TPUMEHATh TEOPETUYECKUE 3HAHMS JJId
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CHOCOOOB pEUIEHMs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOoJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3/ianue (U3NYECKON MOJEIH, aIeKBaTHON YCIIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

CBA3b C PABOUYEN MPOT'PAMMOM BOCIIUTAHUSA IIKOJIBI
Peanuzanuss BOCOMTATENBHOrO MOTEHUHMATa YPOKOB (u3uku (ypoyHOM

NEeATEIbHOCTH, ayAUTOPHBIX 3aHATUH B paMKaxX MaKCUMalbHO JIOMYCTHUMOM
y4eOHOM Harpy3KH) MpeaycMaTpuBaeT:

- MakCUMaJbHO€  HCIIOJIb30BAaHUE  BOCHUTATENIbHBIX  BO3MOKHOCTEH
COJIEp)KaHHS ypOKOB it  (OPMUpPOBaHHMS y OOYYaIOMMUXCS POCCHMCKUX
TPAJULMOHHBIX JYXOBHO-HPABCTBEHHBIX UM  COLMOKYJBTYPHBIX II€HHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPHYECKOTO MPOCBEIIECHUS;
1oJI00p COOTBETCTBYIOLIEIO COJEpPKAaHUS YPOKOB, 3aJaHHil, BCIIOMOTaTeNIbHBIX
MaTepHaoB, MTPOOIEMHBIX CUTYALMH 7151 00CYKICHUI;

- BKJIIOYEHHE B COJIEpKaHHE YPOKOB LIEJEBBIX OPUEHTUPOB PE3YyJbTATOB
BOCITUTAHUS, UX YUET B ONPEACIICHUH BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHSITHIA;

- BBIOOpP METO/IOB, METOAMK, TEXHOJOTUH, OKa3bIBAIOIIMX BOCIUTATEIILHOE
BO3/ICIICTBHE Ha JUYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM HUJCAJIOM, LENbIO U
3aJjayaMl BOCIHMTAHUS, LEJIEBBIMH OpPUEHTHUPAMU pEe3yJbTaTOB BOCIUTAHUS;
pealin3aluio NPUOPUTETA BOCIUTAHUSI B YUEOHOM 1A TEIbHOCTH;

- TpUBJCYCHHE BHUMAaHUS OOy4YalOMIMXCA K LEHHOCTHOMY acHeKTy
U3y4aeMbIX Ha YpOKaxX TMPEAMETOB, SBICHUA W COOBITHI, WHUIIMHPOBAHUE
OOCY>KII€HUM, BBICKa3bIBAaHUII CBOEr0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOIO
OTHOILICHUS K NU3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIUIIAM;



-  TOpUMEHEHHE  MHTEepakTHUBHbIX  (GopM  ydyeOHOM  paboThl  —
WHTEJUICKTYJIbHBIX, CTUMYJHMPYIOMUX TO3HABATCILHYI0 MOTHBAIIUIO, HTPOBBIX
METOJMK, JUCKYCCHH, MJAaroONIMX BO3MOXXHOCTh TNPUOOPECTH OMNBIT BEACHUS
KOHCTPYKTHBHOTO JIHaJIOTa; TPYNIOBOM pPabOThI, KOTOpas Y4YUT CTPOUTH
OTHOUIIEHUSI U JIEUCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO
MBIIILICHUS;

- noOyxjaeHue oOydarouuxcsi co0Jt0/1aTb HOPMBI TOBEJEHUs, IpaBHIIa
OOIIEHUSI CO CBEPCTHUKAMU U TIEAAroruuecKuMu padOTHUKaMU, COOTBETCTBYIOIIHE
YKJIAy IIKOJIBI, YCTAHOBIICHNE U TIOJIIEPIKKY TOOpOKeIaTeTbHON aTMochephr;

- OpraHM3aIMi0 HACTaBHUYECTBA MOTHBHPOBAHHBIX W JOPYIAPOBAHHBIX
oOydJaronuxcs HaJl HEYCIEBAOIIMMH OJHOKIIACCHUKAMH, B TOM YHCJIE C OCOOBIMH
o0pa30oBaTeNbHBIMU  MOTPEOHOCTSIMHU, JAIOMIET0 OOYyYaroIIMMCSl  COLUAIBHO
3HAYMMBIH OTBIT COTPYAHUYECTBA U B3AUMHOMN TTOMOIIIH;

-  WHUIMUPOBAHUE U TOJACPKKY HCCIEIOBATEIbCKON JIESITEIIbHOCTH
oOydJaronuxcs, MJIaHUPOBAHUE M BBHIMOJHEHUE WHAUBUIAYAIBHBIX U TPYIIOBBIX
IIPOCKTOB BOCTIMTATEIILHON HAIIPABICHHOCTH.

PesynbpTaThl eauHCTBA y4yeOHOM W  BOCHHUTATENBHOM  JIESATEIHLHOCTH
OTpaXeHBI B pazjesie pabodeld mporpaMmbl «JIMIHOCTHBIE Pe3yibTaThl U3yUCHHSI
yueOHoro npeamera « Ou3nkay Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUSD.

MECTO YYEBHOTI'O IIPE/IMETA «®U3UKA»»
B YYEBHOM IIVIAHE
B cucreme o6mero obpazoBanus «Dusuka» SBISETCS 005S3aT€IbHBIM y4eOHBIM
npeaIMeToM, KOTOPBIH BXOAWT B COCTaB mpeaMeTHoi obiactu «EcrecTBeHHO-
HAyYHBIE MTPEIMETHD.
Cpox ocBoenust padoueit mporpammsel: 10-11 kiaccsl, 2 roga

KonnuecTtBo uyacoB B yueOHOM IUlaHE Ha u3ydeHue mnpenmera (34 yueOHble
HEJIeIN)

Kinacc KomuuectBo 4yacoB B | KommuecTBOo YacoB B
HECITIO Tox

10 xiacc 2 68

11 xmacc 2 68

Bcero 136




COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnedo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TeJIA.

TexHn4eckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHCHHUE: MOAIIUITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AehOpMallui.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBeCHUs TBEPAOTO Teia. Busbl paBHOBECHS.

Tema 3. 3akonbl coOXpaneHus 6 MexaHuKe

NmMnynbc MaTtepualibHOM TOYKU (Tena), CUCTeMbl MAaTEpUATIbHBIX TOYEK.
Nmnynbe culibl 1 U3MEHEHUE HMIYJbCa Tejla. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU DHEPTUM.

[TorennuanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nedhopmupoBaHHor — mpykuHbl.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[loTeHunanbHble W HENOTEHUHUaNbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCcTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEHIIUATBLHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.
Jlabopamopnwie pabomut

1.AGCONIOTHO HEYIIPYTOe U a0COIOTHO YIPYTroe CTOJIKHOBEHUS
Pazgea 3. MosexkyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelnel. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana temmepartyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HJACAIbHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeOHEW KHUHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lanbToHa. M30mpoueccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemecTBa. ['paduueckoe mpelncTaBlieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpPOWCTBA U IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpiThl 10 U PYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOLIas TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/[a.



OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UJCAIBHOTO Trasa,
U30ITPOLIECCHI.

JlaGopaTopHbie padoThI
1.M3y4yeHue n30TepMHUECKOT0 MpoIecca B ra3e

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmoaunamMuueckass cucrema. BHyTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3MeHenus. KonnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEabHOrO  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KosruecTBO TEIIOTH NpH TEILIONEpEaAYE.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. I'paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.

TeruoBpie  mammbbl.  [IpUHIUNBI ~ JEWCTBHUS — TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodpduumeHT mMoIe3HOro
JENUCTBUS. DKOJIOTMUECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TIOJ JIEWCTBHEM CXKATOro BO3/lyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUIECOIEMOHCTPAIINS).

W3meHeHne BHYTpEHHEW SHEPruu (TeMIiepaTyphbl) Teja Npy Terionepeaaye.

OneIT 1O anauabaTHOMY pACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

JlabopaTopHbie padoThI
1.M3mepenne y1eabHON TEIUIOTHI MIABIECHUS JIbIa

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HachllieHHBbIH map. YjaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Teépnoe Teno. Kpucrammmueckue n amopdubie Tema. AHU30TPOMHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaiibl. [lnaBienue u
KpUcTayum3aius. Y AelbHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHue TerIoBoro OanaHca.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOIICTBA HACBHILLICHHBIX MAPOB.

Kunenve npyu NnoOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBanus U MIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIECTBaA.

JleMOHCTpanus KpucTaioB.

Paznen 4. JaekTpoauHaMuKa

Tema 1. dInexmpocmamuxa

OJIeKTpU3alMs TeN. OJEKTPUYECKUM 3apsia. JlBa Buaa dIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IUAJIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsiia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbl AJNEKTPUYECKUM 3apsia.
Onektpudeckoe mone. Hanpsok€HHOCTR  AnexkTpudeckoro  mois.  [IpuHoun
CYHEPHO3ULANA DIEKTPUYECKUX Ioner. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
OJISL.

Pabora cun  oanekrpocratmyeckoro  mons.  [lorenuman.  PasHocth
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvanexkTprdeckasl MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS SJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIMBIIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBINM TOK.



Hanpsoxenue. 3akon OMa Ju1sl yyacTKa LEIH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIbHOE CONPOTUBICHUE BEILECTBA.
[TocnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
IIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIAsl CUjia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpU4YecKol nenu. KopoTkoe 3aMbIKaHue.

ONeKTpOHHAss  NPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJICHUS METAJLIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMe. CBOMCTBA JJIEKTPOHHBIX ITy4KOB.

[TonynpOoBOIHHKHY. CoOcTBeHHass U IIpUMECHAast ITPOBOJAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONeKTpuYecKnid TOK B pacTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckrue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIC IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYNPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiIbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTbh COITPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOI0 CEUYEHHUs U MaTepHraa.

CMemaHHoe COeTMHEHNE ITPOBOAHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOT'O 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii paspsil v MPOBOAUMOCTD BO3/1yXa.

ODHOCTOPOHHSISI IPOBOUMOCTD AHO/IA.

MexknpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (pu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.



Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABM)KEHUE B KUBOW Ipupoae, auddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH M
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTUYECKAs IUCCOLMALNA,
rajibBaHUKA.

I'eocpaghus: BNaXXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oOBaHUE JBHKEHUH C HCIHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEHUS B TEXHHKE, IOJIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
NOJIYYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npubopBkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOJEMCTBUE  ITOCTOSHHBIX  MArHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIWAH NOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWAH
MAarHUTHOIO TOJISL JUIMHHOTO IPSIMOTO HPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoercTBue NpoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuina JlopeHnua, €€ MOTyJib U HarpaBlieHHe. J[BUxKeHUE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEeKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHXKYILAsg CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Qapanest.



BuxpeBoe anekTpuuecKoe Moje. OJEKTPOABMXKYIIAs CHJIa WHAYKUUU B
IIPOBOJHUKE, TBUKYIIEMCS IOCTYNATENbHO B OAHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHAYKLUHMH. OJIEKTPOABIKYIIAS  CHJIA
CaMOWHYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHULl, MUHIYyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIvHUKM UHAYKIMYA MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMArHUTHON MHAYKIWH.

[IpaBuo Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Jlabopamopnuie pabomot
1.M3yueHue sSBIEHUS AIEKTPOMATHUTHON HHIYKIIHID .

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebarenrHast cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJIE€OaHMU.
["apmonnyeckue konedanus. [lepuon, wacrora, amrmumryga u ($aza kosieOaHUU.
IIpy>KUHHBI MasATHUK. MaTreMaTM4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanwmii. [IpeBparenne sHepru NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCaIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHyKAeHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.



[lepemenHbiii TOK. CHHYCOMJANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE DIEKTPUUIECKOM
DHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE 3EKTpodHEprun. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

HaOlmnronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHUN.

HabGmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHaHc mpu MOCIENOBATENIBHOM COEAWMHEHUU PE3UCTOpPa, KaTyLIKH
WHIyKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHus | JuiMHa BOJHBL. [lomepeuHble W MOpPOJOJNBHBIE BOJHBI.
HNurtepdepenius u nudppaxius MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aIus, udpaxims,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >eKTPOMArHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Paqnonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIBI.

TexHuyeckue yCTPOMCTBa M TMPAKTUUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.



HaOnroienue oTpakeHus U IpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HabGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaXEHUe,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil Yroa MOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroliie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBA M TPAKTHUUECKOE TMPUMEHEHHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAsS
ONnTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenune naTepdepeniinm cBera.

Habmronenue nudpakiuu ceera.



Habnronenue nucnepcuu cBera.

[Tomy4yenue cnekTpa ¢ MOMOIIbIO TIPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.

HabGmronenue nonsipusaiuu cBeTa.

JlabopaTopHbie padoThI
1.Habnooenue unmepghepenyuu u ougppaxyuu ceema
Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHunibl  OPUMEHUMOCTH  Kjaccudeckol  mexanuku.  [loctynatsl
CHEIUATbHOW TEOPUU OTHOCUTENIBHOCTU: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTAHBI.

DOHeprus U UMITYJIbC PEISITUBUCTCKONW YaCTULIBI.

CBs13b Macchl C BHGPFHGﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HJaCTHUIBI. SHCpFHH
ITIOKOAI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue OunmTeitHa st hotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mnorjonieHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IA.

BosiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBO#M
JyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JiIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Jlabopamopnwie pabomut
1. Habniooenue nuneiiuamozo u cniouHo20 CNeKmpos8 UCHY CKAHUsL
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTPOeHHs siapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO wu3myuyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITyuYEHUS.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oronsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4eHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JledekT macchl spa.
Snepnsbie peakuuu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGiembl W HEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3aUMOJAEHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: JTO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
HccnenoBanrie TpeKOB YacTHIL (110 TOTOBBIM (OoTOrpadusim).

Pa3zgea 8. dieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
NIBIKEHHUE.

CoJtHeyHast cucTeMma.
Cosnne. ConHeuHasi akTUBHOCThb. M cTounuk sHeprun CoynHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —



CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mineunsiii I[IyTe — Hama I'amaktuka. Ilonoxenune m aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnle mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0XKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEeBEPHOro MOJyIIapys U IPKUE 3BE3BI.

Hab6mnronenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

Oo0o01maroLIee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsiETCS C
YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (usnyueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.



Xumus: CTpO€HHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIbIX
TEN, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaJIN3.

l'eocpagua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA 3JEKTPOINEpENady, TEHEpaTop NEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMECHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi dHEepPrusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OINMHCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOIM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUUECKOro 3apsijga, 3akoH KysoHa, Mpu 3TOM pas3ivyarh CIOBECHYIO



(GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€TaTh BBIBOABI IO pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh KaueCTBEHHbBIC 3a1a4l: BRICTPAUBATh JIOTUYECKH HEITPOTUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoiM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONBb30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOMCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPAa3IUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SIBJICHUsI (MPOIECCHI), HCMOB3Ys (PU3MYECKHUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
dbopMyTbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMHUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHl, HCIOIb3YA
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IICTMIOYKY PacCyXIICHUH C ONMOpOW HAa HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHUS WX OS30MaCHOTO MCIOJIb30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
. 1
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 1
OCHOBBI TEpMOHHAMHKH https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 1
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnmnorexa [JOK
2.1 9
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
. 1
23 Onrika 10 1 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJTBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOPUH 4 bubnuotexa [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
. 1
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 ngg;lrzfgigrou}imlcgk
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngg;lrzfgigrou}imlcgk
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YUYEBHO-METOJANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YUEHUKA

» dusuka, 10 kimace/ KacesaoB B.A., O6mmecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M31arenbcTBO
«IIpocsemenue»

» dmsuka, 11 krace/ KacesaoB B.A., O61mecTBO ¢ OTpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe odiectBo «M31aTenbcTBO
«IIpocBerieHue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

10 kaace
[Iporpamma kypca ¢usuxu ana 10—11 kmaccoB. ba3oBsiit ypoBens (aBTop B. A.
KacesanoB) YMK «®u3uka. 10 knacc. bazoBblii ypoBEHBY

1. ®usuka. 10 kinacc. ba3oBblii ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 knacce. ba3oslil ypoBeHb. MeToguueckoe nocooue (aBrop B. A.
KacpstHoB).

3. ®uzuka. 10—11 knaccesl. ba3oBbiii ypoBeHb. TeTpaab 1 1a00paTOpHBIX
pabot (aBTophl B. A. Kacesnos, B. A. KopoBun).

4. ®uznka. 10—11 kmaccel. ba3oBsiii ypoBenb. Komiekr Tetpanen 1
KOHTPOJIbHBIX paboT (aBTop B. A. KachsiHoB)

5. ®usuka. 10 knacc. [lunaktuueckue kapTouku-3aaanus (aBTopsl M. A. Yiiakos,
K. M. YmakoB). YMK «®u3uka. 11 kiacc. ba3oBblii ypoBeHb»

11 kaace

1. ®usuka. 11 kmacc. ba3oBbiil ypoBeHb. YUEOHHK C JIEKTPOHHBIM MPUTIOKEHUEM
(aBTop B. A. KacbsiHOB).
2. ®usuka. 11 kmacc. ba3oBbiil ypoBeHb YpoBeHb. MeToIuueckoe mocooue (aBTop
B. A. KacbsH0B).
3. ®uzuka. 10—11 knaccsl. ba3oBbiii ypoBeHb. TeTpanb s 1a00paTOPHBIX
pabor (aBTopsl B. A. KacesaHos, B. A. KopoBun).

4. ®uzuka. 10—11 kmaccel. bazoBsiii ypoBeHb. Kommuiekt terpanei nis
KOHTpPOJIbHBIX padoT (aBTophl B. A. Kacesnos, . B. Urpsiiios).

5. ®uzuka. 11 knacc. Junakruueckue kapTouku-3aaanus (aBTopel M. A. Viakos,
K. M. YmakoB).

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://nsportal.ru - cormanbHasi ceTb paOOTHHKOB 00pa30BaHUS.

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

3. http://festival.1september.ru/articles/ - pecTuBaip megarornyecKux uacH
«OTKPBITBII YPOKY.



4. http:/lwww.fizika.ru/ - caiit as yuutenei GU3MKU M UX YICHHKOB.
5. http://'www.physics.ru/ - maTepuansl o pusmke.

6. www . ege .edu.ru - mapopmanronssrii mopran EI'D.

7. http :// school - collection . edu . ru / - equnas komiekus [IOPoB



