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1. MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQ, a taxxe ¢ yuérom pabdoueii mporpammbl Bociutanus YOV mikona «PaguanTy
Y KOHIIENIIMU MpenojiaBaHus yuyeOHoro npeaMera «duznka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3yabTaThl  OCBOCHMS Kypca (DU3UKHU: JIMYHOCTHBIE, MeETaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOolsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWW, W3Y4aeMbIX XHUMHEH, OHMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJIyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUMH.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
pAI Uaer, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLIUIBI €M0 OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3ziesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanonaract 3HakOMCTBO
C HIMPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTHYECKUX MPUTIOKEHUN H3yUCHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 3KOJOTMYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIONIH30BAHMS U HKOJIOTHYECKON 0€30IacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpPETHETO OOIIEeTo
oOpa3oBaHus SBISIOTCS (U3UUecKue Teopur ((PopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX NIPEICTABICHUAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TOJAX0A B Kypce (PH3UKU peamu3yeTcs Mpexiie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCTIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B Iporpamme
no (usuke 0ObEIUHEHBI B OOIIMUNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Brigenenue B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX TS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabunera (usuku. [lpu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu >TOM 7151 pacUETHBIX 33124 IPUOPUTETOM SIBJISIOTCS 337]a4M C SIBHO 33JIaHHOMN
bu3nueckol MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETrpUpYs 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha

3



OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootserctBum ¢ TpedoBanussmMu @PI'OC COO k maTepuanbHO-TEXHHYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX IPEAMETHOTO
KabuHeTa (U3MKU WM B YCJIOBHUSX MHTEIPUPOBAHHOTO KaOMHETAa IPEAMETOB
€CTECTBEHHO-HAYYHOr0 1ukKiIa. B xabuHete GU3MKU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(bU3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHLAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMILIEKTHI
7a00paTOpHOTO OOOPY/IOBAaHUSL JAOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001LIEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJarOIIMXCS K HAYIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3yueHHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporuecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e MpHUOOpETEHHUE CUCTEMBI 3HAHUM 00 O0IIUX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 371EMEHTHI ACTPOPU3UKY;



e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3faHue Gu3NUecKol MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAQJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U TMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OMpEICNICHNS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3JIaHME YCIIOBHI NJIsl Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyudenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETOo

oOpa3oBanus otBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HezeN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).



2. COAEP/)KAHUE OBYYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonnHeitHOE NBUKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUYKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENIBPHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBIO ONPEAEICHNUsT MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosa. Koaddurument tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U A CHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
WMiynbC cuipl U U3MEHEHHME HMITyJbCa Tela. 3aKOH COXPAaHEHWS HMILYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoa NOTEHUHUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBAa. MOJEIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJI€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmoannamuueckass cucrema. BHYTpeHHssT dHEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3mMeHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHs s
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMHMKHM K u3ompoieccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @duiMEeHT MOJIe3HOTrOo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT N0 a1MadaTHOMY paCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eéewyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIIUS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMoHCTpanus KpuCTawIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
DnekTpu3alus Tei. JNeKTpruieckui 3apa. J[Ba Buia 3JeKTpUUYECKUX 3apsI0B.
[IpoBOIHMKM,  JOMAIEKTPUKM M IOJYNPOBOJHUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun
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CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs MOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSTHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) AJIeKTpudecKkoi memnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast MIPOBOJUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.
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DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomawl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumotesa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OMEH KUBBIX OpPraHU3MOB (BU[bI TEILJIONEPEIayH, TEIJIOBOE paBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,
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AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTHe), JIBUrareilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AJEKTPOHArPEBATEIbHBIE puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEI. B3anMoaecTBHE MOCTOSHHBIX MATHUTOB. MarHutTHoe
noje. Bektop MarHuTHOM MHAYKIUU. [I[pUHIIMN Cyneprio3uliui MarHUTHBIX MOJICH.
JlnHnn MarHuTHOW WHAYKUMW. KapThHa JIWMHWMKA MarHUTHOW WHIYKIAM TIOJIS
MMOCTOSIHHBIX MarHuTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SlBnenue DNEKTPOMArHUTHOW MWHAYKOMU. [IOTOK BEkTOpa MArHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HHME CAMOMHIYKIMU. OJCKTPOABWKYIIAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHMUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTUL], UHIYKIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JInHMY MHAYKIIMY MarHATHOT'O OJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKLIHH.

[IpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIEH CHJIBI MHAYKIHH OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccenenoBanne neMCTBUSI NOCTOSIHHOTO MarHATA HA PAMKY C TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenprHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHUA.
["apmonnyeckue konebanus. [lepuon, wacrora, amrummryga u (aza KoseOaHUN.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojebaHusx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKCHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
DHEPruMU. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTPOdHEPruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATEIBHON CUCTEMBI (MPYKHUHHBIA WA
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TUHUYU AJIEKTPONEPEaauH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUH Ipy3a Ha HUTH OT
JJIMHBI HUTU U MacChl rpy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJICHCATOpa, KaTYIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus | JyiMHa BoJHBL. [lomepeuHble U MOPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMJIeHue, NoJisapu3anus, Judpakius,
uHtepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeleBUAeHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.
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Hab6mronenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
YaCTOTOM KOJEOaHUIA.

HccenenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, IMppaxknus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
IUIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIl Yroja MNOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOMN JUH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUUYECKOE NPUMEHEHHE: OYKH, JIyma,
doToanmapar, NPOEKIIMOHHBIMA amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONIMHEHOE pPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB M300paXeHU B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOa.

HaGmronenue natepdepeHinu cBera.

Habmronenune nudpakiuu cBera.

HabGmronenue nucnepcuu ceera.

[TomyyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.
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[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGmronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
W3mepeHne nokasaress NpesioMIIEHNs CTEKIA.
HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIBbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DWHINTEHHA.

OTHOCHUTENIIBHOCT OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAICHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPTHs
Y UMITyJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodddEKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenue wu moriouieHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOIO YPOBHS SHEPTrUU Ha Apyroi. Bujsl
criekTpoB. CIEKTp YpOBHEU SHEPruu aToMa BOJIOPO/Ia.
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BousiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3IyYCHHE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbda-, Oera-, ramMma-usiydyeHus. BnusHue
PaaMOaKTUBHOCTU Ha KUBbIE OPTAHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.
Anbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraa.
DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTHHBI MUpa.
TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, sipepHbIit peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOUIMX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Dransl pa3BUTHs acTpoHOMUH. [IprKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHH.
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Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum CosHOAa W 3BE3.
3BE31bI, UX OCHOBHBIE XAapaKTEPUCTUKHU. JlnarpamMma «CHEKTpaJIbHbIA Kiacc —
CBETHUMOCTBY». 3BE3Mbl TJIaBHOW MOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CoaHba B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MertaranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONPEIeNICHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIyIIapus U IpKUe 3BE31bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o0maroniee MOBTOPEHUE

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHPA, pojib (PU3NIECKON TEOpUuu B
dbopMHpoOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBIseTCs C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKUHUH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00MUS TPEYTrOJbHHUKOB,
ompeiesIeHHe UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW IpUpoOjJE, KoyieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJIE, IEHCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHNU3MbI 00pa30BaHUs KPUCTALINYECKON PeETKH, CIICKTPAIbHBIN aHaJU3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3eMIICTPACEHUH.

Texnonocus: NWHUAM DJIEKTPOINEpENady, TEHEPATOpP IMEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, pPaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.
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3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITO
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) MOJDKHO OOCCIEYHTH TOCTIDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YarOlIUXCA PYKOBOJACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA W OMbBITA JECITEIBHOCTH B MPOILIECCE Pealu3ali OCHOBHBIX HAIlPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIIEUYETOBEYECKHX T'yMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPAXKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;
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5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBLHOU NeSATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA IPOTSKEHUU BCEH KU3HH,

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
M3y4YeHUs] PUBUKU OCYILIECTBIISATh IPOCKTHYIO U UCCIE0BATEIBCKYIO ICSTEILHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornyeckue AeMCTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
OmpeAeisaTh ILEeIu ACATCIBbHOCTH, 3ajJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCJIOBUSX PEAIbHOTO, BUPTYAJIbLHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIEM.
ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.
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BJIAJE€Th HAyYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHSATHUSMU M METOJAMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN ESITeIbHOCTH
B 007acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIIBUTaTh TUIOTE3Y €€ PelIeHuUs, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTelbCTBa CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JESITEIBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTUYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (opm
NIPEICTABIICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COACpXKAHUS B pa3IUYHbIX (opMarax c
y4€TOM Ha3HAYEHUsI UHPOPMALIUU U LIEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMATIBLHYIO
dbopMy npeCcTaBICHUs U BU3yaJIU3alUu.
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KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:

OCYUIECTBJIATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCSATEIBHOCTH;

pacno3HaBaTh NPEANOCBUIKM  KOH(MDJIMUKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
padoTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

II[PUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacrpenensiTh pojid C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaH bl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C IIO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUs] PACUETHBIX M KayeCTBEHHBIX
3aJ1a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEeKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KAk  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yIbTaTOB H
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHUKECHMUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHaIW3€ pPe3yJbTaTOB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrHMX TMpPH aHalM3e pe3yiIbTaToB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce moCTKEeHHSI TUIHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMEBI TT0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, Ipeanoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBEHON CQEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
AYMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIICCTBICHWHM OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:
JEMOHCTPUPOBATh HA MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTMH, B IPAKTUYECKOU AECATEIILHOCTH JIFOIEH;
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YUYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, HHEpIIUaJbHAs CUCTEMa OTCUéTa, aOCOIOTHO TBEPIOE TEIO,
WJeadbHbINA ra3, MOJCIN CTPOCHHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij] MPU PEIICHNH (PU3NUECKHUX 3a]1a4;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHWKH, MOJICKYJISIPHO-KMHETHYECKOM TEOPUM CTPOCHMS BEIIEeCTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHUE,
CBOOOJHOE TIAJICHUE TEJ, JBIKEHUE TI0 OKPYXKHOCTH, WHEPIIUS, B3aUMOJCHCTBUE
Ten, auddy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX Tell,
U3MEHEHHE O00BhEMA Tel MpU HarpeBaHUUW (OXJIKICHWH), TEIUIOBOE PaBHOBECHE,
HCIIApeHHE, KOHJCHCAIMS, IUJIABJIICHHE, KPUCTAIIM3AIlUs, KHUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIIICHUE JABJICHHWS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, JICKTPHU3AIUs Tel,
B3aUMOJICCTBUE 3aPS/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAWHATa, IyTh, MEpPEeMelIeHHue, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIa,
UMITYJIbC Te€Jla, KHHETHYeCKasi SHEprus, MOTEHIMAIbHAS JSHEPIus, MEeXaHUYecKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(GU3MYECKU CMBICT HMCIOJIB3YeMBIX BEIMYHMH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYCCKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYNHAMM;

ONKCHIBATh W3yYEHHBIC TETUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMSI,
UCTIONIB3Ysl (M3WYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHs XaOTHUYECKOTO JBIKECHUS MOJICKYJ, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH OMNHCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, WX
0o0O3HAUEHUsS W CAWHMIBI, HAXOMUTh (OPMYJIbI, CBS3LIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIIMUNHAM;

OIMMKCHIBATHh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHUsI (TIPOLIECCHI), UCTIONB3Ys (PH3NYECKUE BETUYMHBI: AIEKTPUUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MTOTEHITHAN, Pa3HOCTh IMOTCHIINAJIOB,;
IpU ONKWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYCCKUIA CMBICT HCIOJIB3yEeMBIX
BENTUYMH, WX OOO3HAUYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJMYHUHY C APYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIIONb3Ys (PU3nUecKue
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUs] MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
IPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
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OTCuU€Ta, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKCHUE W yCIIOBUSA (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3audaTh YCIOBHS MX OE30MaCHOTO MCIOIL30BAHMS B MIOBCEIHEBHON
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PU3WYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U POPMYITHPOBATH
BEIBOJIBL;

OCYUIIECTBJISATh MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKH MOTPEIIHOCTEN U3MEPEHHUI;

WCCJIENOBATh  3aBUCHUMOCTH  MEXIYy (PU3WUECKHUMH  BEIMYMHAMH  C
UCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI OJYICHHONU 3aBUCUMOCTH (PU3UMUECKUX BETUYNH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEpUMEHTa, Yy4eOHO-MCCIEeIOBATEIBCKOH W TIPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCITOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IIEMOYKY PACCYXICHUN C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sBICHUS,

WCITOJIB30BATh MTPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJISIpHOM WHGOpPMALMK, TMOJTYYEHHONM W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYIO HH(OPMAIIHIO;
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IPUBOJUTH IPUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOLIECCOB OKPY’KAIOILET0 MUPa, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM KU3HU AJIS
oOecrnieyeHnss 0€30MaCHOCTH MPH OOpalieHUH ¢ MpUOOpaMh U TEXHUUYECKHUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKpYXalolleH cpene;

paboTaTh B TIpyINIl€ C BBIIOJHEHUEM PAa3IUYHBIX COLHAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PAaCCMaTPUBAEMON IPOOJIEMBI.

K xonity o6yuenus B 11 kiacce nmpeiMeTHbIE pe3yIbTaThl Ha 06a30BOM YPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHM, B IMPAKTHUYECKOW JEATEIBHOCTH JIFOJIEH, LEIOCTHOCTh U E€IHHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUCYHbIM UCTOYHUK CBETA, SAEpHas
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH pPEIeHUH (HU3HUECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPUBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJdS Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXCHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dhoTtoanekTpudeckuii 3QdexT (hoTodrddeKT), cBeTOBOS AaBjeHNUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaAOaKTUBHOCT;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIGKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BETUUYHUHBIL:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
COIIPOTUBIIEHUE, PAa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAsA cuia, padoTa TOKa,
UHAYKLIMS MarHUTHOro mojs, cuia Ammepa, cuna JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, DHEPIHsl DJIEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEPHOJ W YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
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rapMOHUYECKUX OJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CHUJIa JIMH3BI, MPH OINWCAHUM TPABUIBHO TPAKTOBATh (PU3MUECCKUN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHWS W €IUHMIIBI, YKa3bIBaTh
(b OpMyIIBI, CBI3BIBAIONINE JAHHYIO (U3HUECKYIO BETUIHHY C IPYTUMH BETUIUHAMY,

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJbC (OTOHA, MEPHO/]T ToJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU OMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3bIBAIONIME JAHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI M TPUHIMIBL: 3aKOH OMa, 3aKOHBI MMOCIIEIOBATEIBHOTO U MapajluIeIbHOTO
COCIMHECHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIIUH, 3aKOH NPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKCHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OiHINTeHHa mia dorodddexra,
3aKOH COXPAHEHUsI AHEPrUH, 3aKOH COXPaHECHHUS MMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOrO 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKCHHE U YCIOBHUSA (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATD DKCIIEPUMEHTBI T10 HKCCIIEAOBAaHUI0 (DHU3WYECKUX SBJICHUN H
MPOIIECCOB C HCIOJB30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OTBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEMIHOCTEN U3MEPEHNUM;

HCCIICIOBATh 3aBUCHMOCTH (DM3UYCCKHUX BEIMUHMH C HCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUI: TP ATOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI
MOJTY4YEHHOW 3aBUCUMOCTH (PU3UUYECKUX BEJIWYUH B BUJIE TaOJIUIl U TpadUKOB,
JleJIaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUN HCCIEAOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIHCKOH W TPOCKTHOU
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JESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCTIONB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUIsl €€ pEIlIeHus, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOTr'0 3Hau€Hus (PU3NUECKOI BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sBICHUS,

UCIIOJIb30BAaTh IIPU PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJIOTUH [UISl TIOMCKA, CTPYKTYPUPOBAaHMSI, UHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIAPHOM MH(GOpPMALMK, IOJIYYEHHONM W3 pPa3IMYHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO MCHOJIb30BaHUS B MOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (U3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IJIAaHUPOBATH JIESITEIbBHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DUBUKA U METO/JbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KIIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;l;fgsigroullé £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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JIMCT KOppeKTUPOBKHU padoueil mporpamMmbl

Vuurenn:

Ha ocHoBanum pacxoxaeHusi KOJIM4YecTBa Y4EeOHBIX YacoB, NPEIyCMOTPEHHBIX paboueit
porpaMMoil, W (PaKTHUYECKHMM KOJIMYECTBOM IIPOBEAEHHBIX Y4YeOHBIX YPOKOB, B pabodyro
[porpamMmy 1o NpeAMETY BHECEHBI CIEIYIOIINE U3MEHEHHUS:

Knacc

HazBanmne pasacia, TEMbI

Hara
MPOBEJCHUSI IO
miany  /Yucno
9acoB 10 IUIaHy

[IpnurHa KOPPEKTUPOBKHU

Jara
MIPOBEICHHS
1o ¢akrty
/ducino 4dacoB
o akty
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IIpuioxenne k padoyeit nporpamme «@opmbl yuera padodeil mporpaMmbl
BOCIIUTAHUS

Pabouas nporpamma Bocnmtanuss YOV mkona «Paauant» peanusyercs B TOM
YHUCJIe U Yepe3 HMCIOJb30BaHUE BOCIUTATEIBHOIO MOTEHIIMAIA YPOKOB (pu3uku. DTa

paboTa OCYIIECTBISETCS B CAEAYIOIUX (PopMax:

® OOYXIeHHE 00yJarOIUXCsl COOTI0ATh Ha YPOKE OOIIECTIPHUHATHIE HOPMBI
MOBEACHMS, TPABUJIa OOIICHHS CO CTapIIMMU (II€Jaroru4eCKUMU pabOTHUKAMH )
U CBEpCTHHKaMHU (0Oy4YalOMIMMHUCS), TPUHIUIB Y4eOHOM MUCHUILTUHBI U

CaMOOpraHu3alum,

® [IPHUBJICYCHHEC BHUMAHHUS OOYYAIOIIUXCS K IIEHHOCTHOMY AaCHEKTY
M3yJaeMbIX Ha YpOKax MPEeIMETOB, SBJICHHIA, COOBITUI Yepes:
— oOpaileHue BHUMaHHUS Ha HPABCTBEHHBIC ACTICKTHI HAYYHBIX OTKPBITHH, KOTOPHIC
M3y4YaloTcs B JaHHBIH MOMEHT Ha YpOKE;, Ha SIPKHMX JAeATelIeH KyJIbTYPbl, YUYCHBIX,
MIOJIUTUKOB, CBS3aHHBIX C W3Y4YaeMbIMH B JaHHBII MOMEHT TEMaMH, Ha TOT BKJIAJ,
KOTOPBI OHU BHECIIU B Pa3BUTHE HAIICH CTpaHbl U MHpPaA, HA JOCTOMHBIC MOAPasKaHUs
MIPUMEPHI UX KU3HH, HA MOTHUBBI UX ITOCTYITKOB;
— HCIIOJIb30BaHUE Ha ypoOKax HMH(OpMAINHM, 3aTparuBaroneii BakKHBIC COIUAIBHEIC,
HPaBCTBEHHBIC, STHICCKUE BOIPOCHI;
® UCIOJB30BAaHUE BOCIUTATEIHLHBIX BO3MOXKHOCTEH COJIEP)KaHUSI yU4eOHOTO
npeaMera Uil GOPMHUPOBAHUS y OOYUAIOIIUXCSA POCCHUMCKUX TPaJIMIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX W COIMOKYJIBTYPHBIX IICHHOCTCH depe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUIA YTCHHS, TMPOOJEMHBIX CHUTYallud s
o0CyXJIeHUs B KJ1acce, 0OBEKTOB JJIs BBHITIOJIHCHHUS,
® UHUIMMPOBAHHWE OOCYXXJEHHWH, BBICKA3bIBAHUM  CBOETO  MHCHHS,
BBIPAa0OTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K M3Yy4aeMbIM COOBITHSM,
SIBIICHUSIM, JIUIIaM, TIPOU3BEICHUSIM HCKYCCTBA;
® BKIIIOYEHHUE B YPOK UTPOBBIX MPOIIEAYP, KOTOPBIC TOMOTAIOT TOIEPKATh
MOTHBAIIAIO OO0YYAFOIIMXCS K MOJYyYCHUIO 3HAHWH, HAJTA)KMBAHUIO TTO3UTHUBHBIX
MEXIMYHOCTHBIX ~ OTHOIIGHWH B  Kjacce, IOMOTAIOT  yCTAHOBIICHHUIO

no0poXkenaTenpHOM aTMocdepsl BO BpeMs ypoKa;
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® [IpPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOThl, CTUMYIUPYIOLIIX

MO3HABATEIHLHYI0 MOTUBAIUIO 00YJarOIINXCS;

® [pUMEHEHHE TPYMIOBOM pabOThl WM paboOThl B Mapax, KOTOpHIE
CIIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB KOMAaHJIHOM pabOTHI M B3aUMOJECHCTBHUIO C

JIPYTUMU 00y4arOUTUMHUCS;

e BHIOOP U HCIOJNB30BAHME HA YPOKAX METOOB, METOAMK, TEXHOJIOTH,
OKa3bIBAIOIIMX BOCIIMTATCILHOE BO3JICMCTBHE HA JIMYHOCTH B COOTBETCTBHH C
BOCIIMTATEJILHBIM HJICAJIOM, LIEJIbIO M 3aJ]Ja4aMHi BOCITMTAHHUS

- METOBI KOHTPOJISI 1 CAMOKOHTPOJIS,

- METOJbI CAMOBOCIIUTAHUS,

- METObI TTOOLIPECHHSI,

- MeTobI (HOPMHUPOBAHUS CO3HAHUS,

- METOIbI YOIKICHUS;

® VHUIMUPOBAHHE U TOJJCPKKA HCCICAOBATEIBCKON JIEATeILHOCTH
IIKOJIBHUKOB B (JOpME OpraHu3aliu TPYINOBBIX W  WHAWUBUIYaTbHBIX
HccleoBaHu  (MUHU-UCCIIECIOBAHUM), BKIIOYEHHE B YPOK Pa3IMYHBIX
HCCIIeIOBATEIbCKUX 3aJJaHUi M 3a/a4, YTO JAaeT BO3MOXKHOCTH OOYyYarOIUMCs
MPUOOPECTH HABBIKU CAMOCTOSATEIHLHOTO PEIICHUS TEOPETHUECKOW MPOOIEMBI,
TCHEpUPOBaHUS W OQOPMJICHUS COOCTBCHHBIX THIIOTE3, YBaXXHUTEIHHOTO
OTHONICHHS K UY)KUM HJESIM, TyOJTUYHOTO BBICTYIUICHHUS, apTyMEHTUPOBAHUS U

OTCTauBaHUS CBOSCH TOUKHU 3PCHUA;

® VYCTAHOBJIGHME  YBAKUTENBHBIX, JOBEPUTENBHBIX,  HEPOPMaJIbHBIX
OTHOLICHUM MEXIYy Yy4YUTEIeM UM YYCHUKAaMH, CO3JJaHHE€ Ha YypOKax

AMOLIMOHATIEHO-KOM(OPTHON CPEIBL.

Peanuzanus BoCIUTATEJILHOI0 NOTEHIMAJIA YU4eOHOr0 npeaMera «Du3nkay» yepes
cucTteMy 00y4eHUsI 1 BOCIMTAHUS
DOopMUPOBAHHE POCCUUCKON TPaXTAHCKOW WIACHTUYHOCTH, NPHHAJICKHOCTH K
obmHOCTH Tpaxaan Poccuiickoit denepanuu.
Bocnuranue 1100BHM K pogHOMY Kpato, PoguHe, cBoeMy Hapo1y, yBaKEeHHUS K IPYTUM HapoJam

Poccun.
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Bocnuranue moiaokKHUTEIbHOTO OTHOIIEHHS K IPOLIECCY YUYEHMs, K NPHOOPETEHUIO
3HAaHUI U yMEHUH, CTpEeMJIEHUS IPE0/I0IeBATh BO3HUKAIOIINE 3aTPyJHEHHUS.

®opMupoBaHuE OCO3HAHUA €051 KaK MHAMBHUYaJIbHOCTH U OJHOBPEMEHHO KaK 4JeHa
o0IIecTBa ¢ OpUEHTAlMEH Ha MPOSBICHHE NOOPOro OTHOMICHUS K JIIOJSM, YBOKEHHS K MX
TPYAY, Ha y4acTue B COBMECTHBIX JI€/1aX, HA [IOMOUIb JIFOASIM, B TOM UHCII€ CBEPCTHUKAM.

Bocnuranue conepexuBaHus, YBaXKEHUs, JHOOBH, JH0OPOKEIATEIBHOCTH U JIPYIHX
MOpaJIbHBIX Ka4yecTB K POJHBIM, ONM3KUM H UYXHM JIIOIAM, HE3aBUCHMO OT HX
HAllMOHAJIbHOCTHU, COLMAIBHOI'O CTaTyca, BEpOUCIIOBEJaHUSI.

Bocnuranue HenpusTHs M00bIX (OpM MOBEACHUS, HANPABICHHBIX HAa NMPUYUHEHHE
($U3MYECKOT0 U MOPAJILHOTO BpeJa IPYTUM JIFOISM.

®opMHpOBaHUE YCTAHOBKH Ha 3JJOPOBBIM M Oe30macHbIi (1711 ceOs 1 APYTUX JIIOJeH)
o0pa3 XH3HU B OKpyXKawIilehd cpene (B TOM dHciIe HHPOPMAIIMOHHOW); BOCIHUTAHUE
Oepe’KHOr0 OTHOLIEHUSI K (PU3UYECKOMY U IICUXHMUYECKOMY 3/10POBBIO.

Bocnutanue oco3HaHMs LEHHOCTH Tpyla B JKH3HM 4YelOBEeKa M OOLIecTBa,
OTBETCTBEHHOT'0 NOTPEOEHUS U OEpEeKHOr0 OTHOLIEHHS K pe3ysibTaTaM TpyJAa, HHTEpeca K
pa3M4YHBIM podeccusim.

DopMHUPOBaHUE IKOJIOTUYECKON KYIbTYphl, OTBETCTBEHHOT'0, O€PEKHOTO OTHOILICHHUS
IIPUPOJIE, OKPYKAOILEH CPEJIe HA OCHOBE POCCUNCKUX TPAJUIIMOHHBIX JYXOBHBIX LIEHHOCTEH,

HaBBIKOB OXPaHbl, 3alIATHI, BOCCTAHOBIICHUS ITPUPOJIbI, OKPYKAIOILIEH CPEJIbI.
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