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COJEPXAHUE
10 KJIACC Paznen 1. ®usuka 1 METOAbl HAYYHOT'O IMO3HAHUS
®usuka — Hayka o mnpupone. Haydnele Meronsl IO3HaHMs OKpysKaroumero mupa. Pons
HKCIEPUMEHTA U TEOPHH B IPOLECcCe NO3HAHUSA IPUPOJbl. DKCIIEPUMEHT B (huszuke. MoenupoBaHue
¢u3nvecKux siBICHUH U npoueccoB. Hayunsie runores3sl. Puzndeckne 3aKOHBI U TEOPHU. |'paHuUIIbI
IPUMEHUMOCTH (U3MYECKUX 3akoHOB. IlpuHiumn coorBerctBusa. Pomp u mecro ¢usuku B
(hopMHpPOBaHNUY COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B IPAKTUYECKOH NS TEIBHOCTH JIO/ICH.
Jlemoncmpayuu
Amnanorossle 1 IU(POBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Paznen 2. Mexanuka
Tema 1. Kunematuka
Mexannueckoe nBuxkeHHE. OTHOCUTENBHOCTh MEXaHUYECKOIO ABMKEHUA. Cucrtema oTcuéra.
Tpaexropus. I[lepemenienue, ckopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpUaIbHOM TOYKHM, MX IPOEKIMM HA OCHU CUCTEMBI KoopauHaT. CioKeHue IepeMelleHUud U
CIIO’)KEHHE CKOpocTeil. PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSMOIUHEWHOe IBMKeHue. | paduku
3aBUCHUMOCTH KOOpPJAWHAT, CKOPOCTH, YCKOPEHHs, IIyTH M INEPEMELICHUS MaTEpHUaIbHOU TOYKU OT
Bpemenu. CBOOOJHOE mMajeHHe. YCKOpEeHHE CBOOOAHOTO majieHus. KpuBolMHEHHOE IBMKEHUE.
JIBM>KEHHE MaTepUaIbHOM TOYKU 110 OKPY)KHOCTH C IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTJIOBast
CKOPOCTb, TUHEHHass cKopocTh. [lepuoa u yacrora oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.
TexHnuyeckue ycTpoiicTBa U IPAKTUYECKOE NPUMEHEHHE: CIIUMOMETD, ABUKEHUE CHApAO0B, LIEITHbIE
U pEMEHHBIC NIEPEIAYUH.
Jlemoncmpayuu
Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.
[TpeoOpa3oBaHue IBUKEHUN C HCIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.
ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.
Habntonenue nBuxeHus Tena, OpoIIEHHOI0 MO/ YII0M K TOPU30HTY U TOPU30HTAIIBHO.
W3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.
HarpaBnenue CKOpoCTH IpU ABUKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
N3yyenne HepaBHOMEPHOI'O IBUKEHHUS C LIEJIBIO ONPENEICHUS MTHOBEHHOU CKOPOCTH.
HccenenoBanue COOTHOLIEHUST MEXKAY ITyTSAMH, IMPOWJIECHHBIMHU TEJIOM 3a IOCIEI0BATEIIbHBIC
paBHbIE IIPOMEXYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU
HYJIIO.
N3yuyenue nBUKEHU IAPUKA B BA3KOU JKUKOCTH.
N3ydeHue ABM>KEHUS Tena, OPOIIEHHOT0 TOPU30HTAIBHO.
Tema 2. Jlunamuka
[Tpunnun otHocutenbHOCTH [amwites. IlepBsiii 3akoH Hbrorona. MHepruanbHbIE CHUCTEMBI
orcuéra. Macca Ttema. Cuna. llpuHnmn cynepnosunmu cwil. Bropol 3akoH HeroTrona mis
MaTepuaabHOW TOYKU. Tperuil 3akoH HploTOHa Ui MaTepuanbHBIX TOYEK. 3aKOH BCEMUPHOTO
TaroreHus. Cuna tsxectu. [lepBas kocmudeckas ckopocts. Cuia ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buabl Tpenus (mokosi, ckoiabxenus, kadyenus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbXKEHUSI U cuiia TpeHus mnokos. Koadduuument tpenus. Cuna CONpOTHBIECHUS MPU ABHKECHUN
Tena B KUAKOCTH WUiH rase. [locrynarensHoe U BpamareiabHOE ABHKEHHE a0COIIOTHO TBEPAOTO Tela.
MOMEHT CHIJIBI OTHOCUTENBHO OCH BpalleHus. Ilnedo cunbl. YCiloBHS paBHOBECHsS TBEPAOIO Telna.
TexHu4eckue ycTpoiCTBa U NMPAKTUYECKOE MPUMEHEHHE: MOAINITHUKY, ABUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.
Jlemoncmpayuu
SIBneHne nHepLUu.
CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.
Bropoii 3akon Herorona.
N3mepenue cuil.



CrnoxxeHue cuiL
3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.
HesecomocTs. Bec Tena nmpu ycKOpeHHOM NMOIBEME U MTAJICHUU.
CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.
VY cnoBus paBHOBECHUS TBEPAOIO TEA.
Bunel paBHOBeCHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3yuenne aBrxeHUs OpycKa 10 HAKIIOHHOM IIOCKOCTH.
HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOUIUMX B MPYKUHE U PE3MHOBOM
oOpasiie, OT ux AeopMarum.
HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUS.
Tema 3. 3akOHBI COXpaHEHHS B MEXAHUKE
Wmnynsc MaTepuagbHOW TOYKH (Teda), CUCTEMbl MaTepUabHBIX TO4YeK. MIMIynbc CHIlbI U
M3MEHEHHE UMITYNIbCa Teja. 3aKOH COXpaHEHHWs HMITylibca. PeakTuBHOE ABrkeHHe. PaboTa CHIIbL.
Momnocts cuiibl. KuHeTnueckass »Heprust MaTepuaibHOW Touku. Teopema 00 H3MEHEHHH
KuHeTH4ecKorM  sHepruu. lloreHumansHas  sHeprus. lloTeHumManbHast  SHEpPrus  ynpyro
nedopMupoBaHHON TpyxkuHBL. [loTeHlManbHas »HHEPrusi Tena BOJIWM3M TOBEPXHOCTH 3€MITH.
[ToreHnmansHble M HEMOTEHIIMAIBHBIE CHIIBL. CBSI3b PaOOTHI HEMTOTEHIIMATBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOM SHEPrUM CUCTEMBI Tell. 3aKOH COXPAaHEHUs MEXaHUYECKOW SHEpruu. YIpyrue u
HEYNPYIME€ CTOJIKHOBEHHs. TEXHMYECKHE YCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOIOMET,
KOIEpP, NPYKUHHBIN MUCTOJET, IBU)KEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCA.
PeaktuBHOE NBHKEHUE.
[Tepexon mOTeHLIMATBHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
W3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIbIO JABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.
HccnenoBanue cBs3M pabOThI CUIIBI C U3MEHEHHEM MEXaHUYeCKOM Hepruu Teja Ha Impumepe
pacTsKEHUs PE3UHOBOTO KIyTa.
Paznen 3. MonekynspHas ¢pu3nKa U TepMOAMHAMHUKA
Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOPUU U MX ONBITHOE 0OOCHOBaHUE.
BbpoynoBckoe apmxkenue. uddys3us. Xapakrep ABMKEHHUS U B3aUMOJIEHCTBUS YACTHI] BEIIECTBA.
Mopenu CTpoeHus ra3oB, KHUJIKOCTEH U TBEPIBIX TelT U 0OBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
aTUX Mojeneid. Macca u pasMepsl Monekyda. KonuuectBo BemectBa. [loctosiHHas ABorafpo.
TermoBoe paBHoBecue. Temmeparypa u e€ usMmepenue. lllkama temneparyp Llenscua. Mopens
uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM HJI€albHOIO rasa.
AbcoutoTHas TemIeparypa Kak Mepa CpeHed KUHETUYEeCKOM SHepPIruu TEeIIOBOTO ABMIKEHUS YaCTHI
raza. Illxana temneparyp KenbBuna. l'a3oBble 3akoHBL. YpaBHeHue MeHnneneeBa—Kiamnelipona.
3akoH [lanproHa. M3ompoueccel B HACAIBHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe mpencTaBlieHHEe M30IMPOLECCOB: HM30TEpPMa, H30X0pa, u3o00apa. TexHuueckue
YCTPOICTBA U MPAKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapOMeETp.
Jlemoncmpayuu
OnbIThl, J10Ka3bIBAIOIIME JUCKPETHOE CTPOEHHME BellecTBa, ¢otorpaduu  MOJEKYI
OpPraHUYECKUX COCIUHEHUM.
OneIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.
Mojenb OpOYHOBCKOTO JTBH)KEHUSI.
Mogens onbita lltepHa.
OnbIThI, JOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.
Mopaenb, HIUTFOCTPUPYIOIIAs TPUPOY JTABJICHHUS ra3a Ha CTEHKHU COCya.
OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, H30IpOLECChI.
Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol



OrnpezenieHre Macchl BO3IyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHHI 00bEMa KOMHATHI,
JABJIEHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OcHOBBI TEpMOJAUHAMUKU

TepmonuHamuueckass cucreMa. BHYTpeHHsSs SHEpruss TEPMOJMHAMHYECKOW CHUCTEMBI M
ciocoObl e€ m3MeHeHus. KomuuecTBO TeIuioTel M paboTta. BHyTpeHHsIsT 3HEprusi 0JHOATOMHOTO
nJeanbHOro rasa. Buasl Temonepenauu: TEILUIONPOBOJHOCTb, KOHBEKLHS, W3JIy4eHHE. Y enbHas
TEMIOEMKOCTh BemlecTBa. KoamuecTBo TemnoTel mpu Teruionepenade. [lonsarue o0 agmabatHOM
npouecce. IlepBblil 3akoH TepMoanHamMuku. lIprmMeHeHuEe NEepBOro 3aKOHA TEPMOJWHAMHMKHU K
u3onpoueccaMm. ['paduueckas wuHTeprperanuss padOThl ra3za. BTopoll 3akoH TEpMOJWHAMMKH.
HeoOpatumocTts mpoueccoB B mpupoje. TeruioBble MamuHbl. [IpUHIMIBI JEHCTBUS TEIUIOBBIX
MmamuH. IlpeoOpa3oBanust »HEepruu B TEIUIOBBIX MamuHax. Kosdduuuent monesnoro nencTBus
tertoBoit MamuHbl. [ukn KapHo u ero kodpuUIMEHT MOJIE3HOTO JEHCTBHS. IKOJOTHUYECKHE
poOJIeMBl TEIUIOAHEPTeTHKU. TeXHUUECKne yCTPOHCTBA M MPAKTHUECKOE NMPUMEHEHHE: ABUTaTelhb
BHYTPEHHEI0 CrOpaHus, ObITOBOW XOJIOJUIbHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpPEHHEW HHEpruM Teia MpH COBEpPHICHHH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH IO/ JEMCTBHEM CKaTOTO BO3AyXa, HarpeBanue 3(Qpupa B IaTyHHOU TpyOKe MyTEM TpeHUs
(BuIeOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEH 3Hepruu (TemiepaTypsl) Tejla Ipu TeIulonepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIsL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHOU TeI0EMKOCTH.

Tewma 3. ArperatHble COCTOSIHHSI BEIIECTBA.

dazosrie nepexosl [TapoodbpazoBanne n KoHaeHcanus. Mcnapenue u kumneHue. AOCOMIOTHAS
U OTHOCHUTENIbHAsl BIAXXHOCTh BO3Ayxa. HachllmeHHbIN map. YaenbHas Temjaora mnapooOpa3zoBaHUS.
3aBHCHMOCTB TEMIIEpPATyphl KUIIEHUsI OT AaBieHus. TBEpaoe Temo. Kpucrammmueckue u amopdHbie
Tena. AHM30TpONHsA CBOWCTB KpucTawioB. JKuakue xpuctamuibl. COBpPEMEHHBIE MaTepUabl.
[InaBnenue u kpuctayuM3anus. Y ienbHas Ternsora miasieHus. Cyonumarus. Y paBHEHUE TEIOBOTO
Oananca. TexHMueckue YCTPOWCTBA M IPAKTHUECKOE IMPUMEHEHHE: TMIPOMETpP M IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTHHU TOJIyYE€HHUsI COBPEMEHHBIX MaTepuajoB, B TOM YUCJIE€ HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenve npyu moHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmronenne HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHcTpanust KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

M3MepeHne OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

Pasznen 4. DnexTpoauHamuka

Tewma 1. DnekTpocTaTuka

OnexTpuzanus Ten. DIEKTpUUecKuil 3apsa. [[Ba Buna anektpuueckux 3apsanos. [IpoBoauuky,
TUDJIEKTPUKNA M TOJYNPOBOJHUKU. 3aKOH COXpaHEHMs AJIEKTpUdeckoro 3apsaa. BizaumopeiicTBue
3apsanoB. 3akoH Kynona. Todeunslii anekTpuueckuil 3apsaj. Jnekrpudeckoe nojie. Hamnpsok€HHOCTD
BJIEKTPUYECKOTro MmoJid. [IpuHIMI Cynepno3uiuu AIEKTPUYECKUX Tosied. JIMHUM HanpskKEHHOCTH
anekTprueckoro nmois. Pabora cui anexrpocraTuueckoro nois. [lorennuan. Pa3HoCTh MOTEHIIMAOB.
[IpoBOAHUKN M AMAIEKTPUKU B 3JIEKTPOCTATHUECKOM Iosie. JManexTpuueckas MPOHUIIAEMOCTb.
OnexrpoéMkocTs. KonaeHcaTop. DneKTpoEMKOCTh TUNIOCKOTO KOHAEHCATOpAa. DHEPIHsl 3apsKEHHOTO
KOHJIeHcaTopa. TexHn4yeckue yCcTpoicTBa U MPaKTUYECKOe MPUMEHEHHUE: AIEKTPOCKOIIL, SIIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alUTa, 3a3eMJICHUE 3JIEKTPONpPHOOPOB, KOHIECHCATOP, KOMHMPOBAILHBII
anmapar, CTpyWMHBIA IPUHTED.



Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.
B3anMopeiicTBre Ha’NEKTPU30BAHHBIX TEIL.
DIIEKTPUUECKOE T0JIE 3aPsHKEHHBIX TEl.
[IpoBOIHUKY B JIEKTPOCTATUYECKOM I10JIE.
DNeKTpocTaTUYeCKas 3allluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpPa OT IUIOMIAIU TUIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUIECKON TPOHULIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 37eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IToCTOSIHHBIN 3JIEKTPUYECKUI TOK.

Toku B pa3inuuHbIX cpefax DIEKTPUUECKUN TOK. Y CIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOTO
Toka. Mctounuku toka. Cuina toka. [loctostHHbll Tok. Hanpskenue. 3akon Oma aJig ydacTKa LIETIH.
DNEeKTpUYECKOe COIMPOTHBJICHUE. YEIbHOE CONMpOTHBICHHE BemecTBa. [lociaegoBarenbHoe,
napajuiefibHOe, CMEIIaHHOE COEIMHEHHE IPOBOAHMKOB. PaboTa 31IeKTpUYecKoro ToKa. 3aKoH
Jbxoyns—Jlenna. MOIIHOCTh 3JEKTPUYECKOrO TOKa. OJIEKTPOJBIKYIIAs CHJIAa U BHYTPEHHEE
CONPOTUBIIEHUE MCTOYHMKA Toka. 3akoH OMa naisi MOJHOW (3aMKHYTOM) AJIEKTPUYECKOM IEemHu.
KopoTtkoe 3ambikanme. OneKTpoOHHAsh MPOBOJUMOCTH  TBEPABIX METAUIOB. 3aBHUCHUMOCTH
CONPOTHUBIICHUS METAJUIOB OT Temneparypbl. CBEpXIPOBOAUMOCTb. DIIEKTPUUECKHUI TOK B BaKyyMe.
CgoiicTBa 2J1eKTpOHHBIX TydkoB. [lomympoBomuuku. CoOCTBEHHass W MPUMECHAs] MPOBOJUMOCTH
oJIynpoBoIHUKOB. CBolicTBa p—N-niepexosa. [loaynpoBogHHKOBBIE TPHUOOPHI. DNEKTPUUECKUN TOK
B pacTBOpax U paciyiaBax »JJIEKTPOJIUTOB. JIEKTPOJIUTHYECKAs JUCCOLMAIMSA. IEKTPOIIHU3.
OnekTpruyeckuil ToK B razax. CaMOCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psa. Monnus. [1na3zma.
TexHudeckue yCTpPOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETP, pPEoCTar,
HMCTOYHUKHU TOKA, DJIEKTPOHArPEeBaTEIbHbIC IPUOOPHI, AIEKTPOOCBETUTENIBHBIE TPUOOPHI, TEPMOMETP
COINPOTHBIICHUS, BAKyYMHBIH IHOJl, TEPMHUCTOPHI B (DOTOPE3UCTOPHI, MOIYIPOBOIHUKOBEIN O/,
rajJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCHMOCTh COTMPOTHUBJICHUS] IWIMHAPUYECKUX TPOBOJAHUKOB OT JJIMHBI, TUJIOMIATH
MONEPEYHOI0 CEYEHUSI U MaTepHuana.

CwmernranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe n3MepeHune AMEeKTPOABHKYIIEH CHIIBI.

KopoTtkoe 3aMbIkaHN€ ralbBaHUYECKOTO AJIEMEHTA M OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa v MPpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenune cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTPOTHUBIICHHUS.

Habmronenue anekrponusa.

Meocnpeomemnvie ceazu:VI3yaenne xypca ¢usuku 0OazoBoro ypoBHs B 10 kimacce
OCYUIIECTBJISIETC C YYETOM COJEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMu MaTeMaTHKH,
OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOJOTUU. MeXIpeIMEeTHbIC TTOHSATHS, CBI3aHHBIE C U3YYCHHEM
METOJIOB HAYYHOTO TIO3HAHUS: SIBJICHHWE, HAYYHBIH (akT, rumoresa, (pu3nueckas BeIHYMHA, 3aKOH,
Teopusi, HAOJIIOICHHUE, IKCTIEPUMEHT, MOJCIIUPOBAHNE, MOJIEIb, U3MEPEHHE.

MaremaTuka: perieHre CUCTeMbl YpaBHEHH, JIMHEHHas (yHKIHs, apadoina, runepoona, ux
rpaguk ¥ CBOKMCTBA, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC, KOCHUHYC, TaHTEHC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLKUUA HA OCH KOOPAMUHAT, CIIOKEHUE
BEKTOPOB.



buonorus: mMexaHumueckoe IBIKEHHE B JKUBOW mpupone, Auddysusi, ocMOC, TEmIo0OMeH
KUBBIX OPraHU3MOB (BHU[bl TEIUIONEpPEAAUd, TEIUIOBOE DPABHOBECUE), AJIEKTPUUYECKUE SIBIICHUS B
YKUBOU MIPUPO/IE.

XUMHS: TUCKPETHOE CTPOEHME BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHasl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M ra3oB, JIEKTPUUYECKUE CBOICTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOLUALINS, FaJIbBAaHUKA.

['eorpadus: BIa)KHOCT BO3]lyXa, BETPbI, OapOMETP, TEPMOMETP.

TexHonorus: npeoOpa3oBaHue ABMKEHUH C HCHOJIH30BAHUEM MEXAaHU3MOB, YUYET TPEHUS B
TEXHHUKE, OJIIIUITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHUS UMIIYJIbCca B TEXHHUKE (pakeTa, BOJOMET
U Jpyrue), JABHraTelb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOW XOJOIMIBHUK,
KOH/IULIMOHEP, TEXHOJIOTHH MOJIy4YEHHsI COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCJIE HAHOMATEepHaJoB, U
HAaHOTEXHOJIOTUH, AIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM
IIPUHTED, JEKTPOHArpeBaTeNbHbIE IPUOOPHI, JIEKTPOOCBETUTENbHBIE IPUOOPHI, F'AJIbBAaHUKA.

11 KJTACC

Paznen 4. DIIEKTPOAMHAMHUKA
Tema 3. MarnuTHoe€ noJe.

OnekTpoMarHuTHas MHAyKUus IlocTosHHble MarHUTHL. B3auMopelcTBHE IMOCTOSHHBIX
MarHuToB. MarautHoe mnojie. BekTop MarHuTHONM MHAYKIMH. [IpyuHIMNO Cyneprno3unuy MarHUTHBIX
nonei. JIunun mMarHuTHOM MHIykuuu. KapTuHa JMHUN MarHUTHOM MHIYKUMU TOJS MOCTOSHHBIX
MarHuToB. MarHuTHOE 1MoJjie MPOBOJHUKA ¢ TOKOM. KapThHa NMHMNA MHAYKUMHW MArHUTHOTO IOJIS
JUIMHHOT'O TPSIMOTO MPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJHMKA, KaTyIIKH ¢ TOKOM. OmbIT
Opcrena. BzaumopeiictBue npoBogHUKOB ¢ TokoM. Cuina Amnepa, e€ Moayib 1 HanpasieHue. Cuiia
Jlopenua, e€ Moaynb U HampasiieHHe. J[BUKeHHE 3apsKeHHOM YacTHULbl B OJJHOPOJHOM MAarHUTHOM
nosie. Pabora cuibl JlopeHua. SIBieHue 37eKTpoMarHUTHOM MHAYKUIMU. [ToTOK BekTOpa MarHUTHOM
MHAYKIUH. DJIEKTPOJABMKYINAs CHJIA MHIYKIMU. 3aKOH 3JEKTpPOMAarHUTHOW uHAyKuuu Papazes.
BuxpeBoe 3nexTpuueckoe mosie. DJIEKTPOJBUKYIIAs CUjla MHAYKIHUUA B MIPOBOJHUKE, ABUKYIIEMCS
[IOCTYIATENIbHO B OJHOPOAHOM MarHUTHOM 1one. [IpaBuno Jlenuna. MHaykTUBHOCTB. SIBiieHHe
CaMOMHIYKIMH. DJIEKTPOJBUKYIAS CHJIa CAMOMHIYKIIMH. DHEPrusi MArHUTHOIO MOJI KAaTYIIKHU C
TOKOM. OJEKTPOMarHUTHOE Toje. TEeXHWYEeCKHue YyCTPOWCTBA M TNPAKTHUECKOE IPUMEHEHUE!
MIOCTOSIHHBIE MarHUTBI, 3JIEKTPOMATHUTHI, AJIEKTPOJIBUraTellb, YCKOPUTENIN 3JEMEHTApHBIX YacTHll,
MHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTD JIEKTPOABIDKYILEH CUJIBI MHIYKIUH OT CKOPOCTM W3MEHEHUs MarHUTHOIO
MIOTOKA.

SIBiieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3ydyeHre MarHUTHOTO TOJISt KATYIIKU C TOKOM.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBI€HUS JIEKTPOMArHUTHONW HHAYKIIHU.

Paznen 5. Konebanus 1 BOJIHBI

Tema 1. Mexannueckue 1 3JIeKTPOMarHUTHbIE KOJIeOaHMs

KonebarenbHass cuctema. CBoOOAHbIE MexaHMuYeckHe KonebaHus. [apMoHHMueckue
koneOanus. Ilepumon, wyacrora, ammuutyna U Qaza konebanuil. [IpyXUHHBIH MasTHHK.
MareMaTHueCKuil MasgTHUK. YpaBHEHHE rapMOHUYECKUX KojeOanuil. [IpeBpaiieHue >Hepruu npu
rapMoHHueckux kosnebanusx. KonebarenbHbiil koHTYp. CBOOOIHBIE 31€KTPOMarHUTHbIE KOJeOaHUs



B MJICAIbHOM KOJe0aTelbHOM KOHTYpe. AHAJOTUs MEXAY MEXaHHUUYECKUMU U 3JEKTPOMArHUTHBIMU
konebanusamu. Dopmyna TomcoHa. 3akOH COXpaHEHHUS SHEPrUM B HJCATHHOM KOJIEOATEIHHOM
koHType. [IpencraBnenue o 3aTyxarommx KoyiebaHHsIX. BeIHyX/IeHHbIE MEXaHHUECKHUEe KoyeOaHUs.
Pe3zonanc. BeIHyXIeHHbIE 3JeKTpOMarHUTHbIE KojieOanus. [lepemeHHblii TOK. CHHYCOMIATbHBIHI
MEPEeMEHHbII TOK. MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUEHHUE CHJIBI
Toka u HampspkeHus. Tpanchopmatop. IIponsBoacTBo, mepenada U MOTPEOICHHE 3IEKTPUUECKOM
SHEPrUu. DKOJIOTUYECKUE PUCKHU TMPHU IMPOU3BOJCTBE 3JeKTposHepruu. KynbTypa wucronb3oBaHUs
JEKTPO’HEPTUH B IOBCEAHEBHON KU3HU. TeXHUUECKHE YCTPOMCTBA U NMPAKTUYECKOE ITPUMEHEHUE:
ANEKTPUYECKUI 3BOHOK, F€HEpaTOp MePEMEHHOr0 TOKa, JIMHUU 3JIeKTpoIiepeiay.
Jlemoncmpayuu
HccnenoBanue mnapamMeTpoB KoyieOaTenbHOM cucTeMbl (MPYKUHHBIA WM MaTeMaTH4eCKUil
MasTHHK).
HabGnronenue 3aryxaromnux Kojie0aHui.
HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.
Habmonenue pe3onanca.
CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.
OcmwmorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHUST OT  BPEMEHH)  JUIsS
AJEKTPOMAarHUTHBIX KOJIEOaHUM.
Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KATYIIKM WHAYKTUBHOCTH U
KOHJIEHCATOopa.
Monens TUHUY 3IEKTPOIIEpPeIauH.
Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
HccnenoBanne 3aBUCMMOCTH MEPUOJIA MaNbIX KoJeOaHUN Ipy3a HA HUTH OT JJIMHBI HUTU U
Macchl Ipysa.
HccnenoBaHue nepeMeHHOT0 TOKa B IIEMU U3 MOCIEA0BATEIbHO COCTUHEHHBIX KOHEHCATOPA,
KaTyIIKH U PE3UCTOpa.
Tema 2. MexaHn4eckue U 3JIeKTPOMArHUTHBIE BOJIHBI
MexaHuueckue BOJIHBI, ycioBUs pacnpocTtpaHeHus. llepuoa. CkopocTh pacnpocTpaHeHUs U
nuHa BoJiHbL. Ilomepeunsle M nponosibHEIe BONHBL. MHTepdepeHus n qudpakiuus MeXaHU4eCKuX
BoJH. 3BYK. CkopocTh 3ByKa. ['poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa. DlIeKTpOMarHUTHbHIE
BOJIHBI. Y CIIOBHUS U3JIY4YEHHs JIEKTPOMAarHUTHBIX BOJH. B3anMHas opuenTanus Bekropos E, B, v B
ANIEKTPOMAarHuTHOM BojHe. CBOWCTBAa AIEKTPOMArHUTHBIX BOJIH: OTpPaKE€HHE, IPeIOMIICHHE,
nojspuzauus, Judpakuus, uHTepdepeHus. CKOpocTh 3JIEKTPOMAarHUTHBIX BosH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHHe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIUIEBI
paauoCBsA3M U TeneBuaeHus. Paguonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpefpl.
TexHuueckue ycTpoWcTBa M NPaKTHUECKOE IPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paguoNpUEMHHUK, TEIEBU30D, AaHTEHHA,
tenepon, CBU-neus.
Llemoncmpayuu
OO6pazoBanue U PacCIpOCTPAHCHHUE TONIEPEUHBIX U TIPOJIOJILHBIX BOJIH.
Konebmomieecs Teno Kak HCTOYHHK 3BYKA.
HaGmtonenue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.
Habmonenue nntepdepeHny v AMQpakiuy MEXaHMYECKUX BOJIH.
3BYKOBOH pE30HAHC.
Hab6nronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCTOTOM KoJIeOaHUH.
HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPa)XEHHE, IPEIOMIIEHUE, MTOJIApU3aLus,
nudpakus, MHTepPEepeHLns.
Tema 3. Ontuka
I'eomeTrpuueckas ontuka. [IpsimonuHeiiHOe pacrpocTpaHeHHE CBeTa B OJHOPOJHON cpere.
JIyu cBera. TodyeuHnslil ncrouHuk ceera. OTpakeHHE cBeTa. 3aKOHBI OTpakeHus csera. [locTpoenue
n300pakeHui B IIIOCKOM 3epkaie. [Ipenmomienne cBera. 3aKOHBI TPEIOMIICHUS cBeTa. AOCOTIOTHBIN
nokasarenb npenomseHus. llonmHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbIi  yroa MOJIHOTO
BHyTpeHHero oTpaxeHus. Jucnepcus ceta. CioxHbli coctaB 6enoro ceera. L{er. Cobuparomue u



pacceuBaromye JMH3bL. ToHKas nuH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAas CHJIA TOHKOM JIMH3BI.
[TocTtpoenne n300pakeHUH B COOHMpAIOMIMX M PAaCCEHBAIOIIMX JMH3aX. Dopmysna TOHKOHM JIMH3BIL.
VBenuuenue, mnaBaemoe JuH30M. [Ipenenbl MpUMEHHMMOCTH T€OMETPUYECKON ONTHKH. BonHOoBas
ontuka. uaTepdepenimst cera. KorepeHTHbIE UCTOYHHUKH. Y CIOBHS HAaOMIONEHUS MAaKCUMYMOB U
MUHUMYMOB B HUHTEP(QEPEHIMOHHONM KapTUHE OT JBYX CHUH(A3HBIX KOI'€PEHTHBIX HCTOYHHUKOB.
Hudpaxius cera. JudppaknuoHHas pemeéTka. YClIoBUE HAOIIOIEHHS TJIABHBIX MAaKCHMYMOB IpH
[IaJICHUd  MOHOXPOMAaTHYECKOro cBeTa Ha AudpakiuoHHyr pemérky. llomspusanus cBerta.
TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: OYKH, JIyna, (hoToanmapar, mpoeKIuOHHBINA
anmapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TUPPAKIHNOHHAS PEIIETKA, OJIIPOU.
Jlemoncmpayuu
[TpsimonuHEHOE pacIpOCTPaHEHNE, OTPAKEHUE U NIPEIIOMIICHHUE CBETA.
OnTuueckue mpruOOpHI.
[TostHOE BHYTpEHHEE OTpaKEHUE.
Mogens cBeToBOJA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.
Mopenu MUKpOCKOIa, TEJIECKOIIA.
Hab6mronenne uatephepeHIium cBeTa.
Habnronenue nudpaknuu cera.
Habmtonenue nucnepcuu cBeTta.
[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.
[Tony4yeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHON PEIETKY.
Habmronenune monsipu3aiiu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.
Hab6mronenue qucnepcuu certa.
Pa3nen 6. OcHOBEI crienuanbHON TEOPUU OTHOCUTEIBHOCTH
I'paHnuBl NPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. llocTynaTel crnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH: NHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH
OliHmTeHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAallleHUE JUIMHBI.
OHeprus W MMIYJIbC PEISITUBUCTCKOW dYacTULbl. CBSA3b MacChl € DJHEPrMEM M HUMIYJIbCOM
PENATUBUCTCKON YacTULIbI. DHEPTHUsI TOKOSI.
Paznen 7. KBantoBas gusuka
Tema 1. DneMeHTHI KBaHTOBOM ONTUKH
@®otonbl. @opmyna Ilnanka cBsi3u 3HepruM GOTOHA C €ro YacTOTOW. DHEpPrus U MMITYJIbC
¢dotona. OTkpsiTHE U UcciaenoBanue porodrpdexra. OnbiTel A.I'. CTonerosa. 3akonsl hoTodddexTa.
VYpaBuenue DifHmreliHa 1t Gotoadpdekra. «KpacHas rpanuna» ¢otorddekra. /laBnenue cpera.
Omneitel I1.H. JleGeneBa. Xumuueckoe neicTBUE cBeTa. TeXHMUYECKUE YCTPOMCTBA M MPAKTUYECKOE
pUMeHeHHe: (POTORIIEMEHT, (POTOJaTUHK, COJIHEUHas OaTapesi, CBETOIMO/.
Jlemoncmpayuu
®oTod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTorddexra.
CBeTOoauOI.
Conneunas Oatapest.
Tema 2. Ctpoenne atoma
Mogens atoma Tomcona. Ombitel Pesepdopna mo paccesnuro o-vactuil. [lnanerapHas
Mozenb aroMma. llocrynarel bopa. M3nmydyenue u morjoieHue (OTOHOB IMPHU MEPEXOJe aroMa C
OJIHOTO YpOBHS HEPruM Ha Apyroi. Buael cnektpoB. CekTp ypOBHEH 3HEPIHM aToma BOAOPOJA.
BonHoBbIe cBoiicTBa yactuil. Bonnsl ne bpoinsa. KopnyckynsipHo-BoaHOBOW ayanu3M. CIIOHTaHHOE
U BBIHYKJIEHHOE€ M3Iy4YeHHE. TexXxHUYecKue yCTpOHCTBAa M IPAKTUYECKOE IPUMEHEHHE:
CHEKTPaJIbHBIM aHaIHU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mopenb oneiTa Pezepdopaa.



OrnpeneneHne JIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HalGmronenue nuHeiyaToro criekTpa.

Tema 3. AToMHOE SApO

OKCIIEPUMEHTHI, JOKA3bIBAIOIIME CIOKHOCTh CTPOEHHUs sAnpa. OTKpbITHE PaIMOAKTUBHOCTH.
OmnbiTel Pesepdopna mo ompeneneHuio cocTaBa paJnOaKTHBHOTO H3imydeHHs. CBoOHCTBa aibda-,
Oera-, raMMa-u3Iy4eHus. BiusHue painoaKTUBHOCTU Ha JKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeiTpona. Hyknonnas moxens sinpa ['eiizenbepra— MBanenko. 3apsin sapa. MaccoBoe 4ucio sapa.
N3otomnbl. Anbda-pacrian. DIEeKTpOHHBIM U MO3UTPOHHBIM Oera-pacnaa. ['amMmma-uziydeHue. 3akoH
PaIMOaKTUBHOTO pacraja. DHEprHs CBA3M HYKIOHOB B sipe. SnepHbie cuibl. Jledekt macchl sapa.
SAnepubie peakuuu. Jlenenue u cuuTe3 sAaep. AnepHsiid peaktop. TepmosiaepHblii cuntes. [Ipobaemsr
U TEpCHEKTUBBl SJAEPHON SHEPreTHKU. OKOJOTMYECKHE AaCHEKThl SIEPHOM  SHEPreTHKHU.
OnemeHTapHble 4YacTUlbl. OTKpbITUE TMMO3UTpOHA. MeTonbl HaOMIOAEHUS U pErucTpanuu
3JeMEHTapHbIX YacTull. DyHJAaMEeHTaJIbHBbIC B3auMOJeHCTBUS. EAMHCTBO (u3myeckoil KapTUHBI
Mupa. TexHHMYecKue yCTpOHMCTBA M NPAKTHUYECKOE NPUMEHEHHE: OO03UMETp, Kamepa BuiibcoHa,
STIEPHBINA PeaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Paznen 8. DneMeHThl aCTPOHOMUH U aCTPODUZUKU

Oranel pa3BUTHUs acTpoHOMuUU. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMUMU.
Bun 3Bé3nHoro neba. Co3Be3nusi, spkue 3BE3MbI, MUIAHETHI, UX BHUIUMOE ABMKeHHe. ColHedHas
cucrema. Connue. ConHeuHast akTUBHOCTb. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpUCTUKH. JlMarpamMma «CHEKTPaJbHBINA KJIACC — CBETUMOCTBY». 3BE3[bI TJIABHOU
[IOCJIEZIOBATENBHOCTU.  3aBUCHMOCTb ~ «Macca —  CBETHUMOCTb»  JUIsl  3BE3]  IJIaBHOM
IIOCJIEZ0BATENbHOCTU.  BHyTpeHHee crTpoeHue  3BE34. COBpEMEHHBIE NPEIACTABICHHA O
npoucxoxaeHnd u somouuu ConHua M 3BE31. DTambl KU3HU 3BE34. Mueunsiii IlyTe — Hama
lanaktuka. Ilonoxxenne u nBukeHue ConHua B [Mamaktuke. Tunbsl ranaktuk. PaguoranakTuku u
kBa3apbl. U€pHble nbIpbl B sfApax ranaktuk. Beenennas. Pacmmpenune Bceenennoil. 3akon Xa0b6ma.
Pazberanue ranaktuk. Teopust bonbmioro B3peiBa. PenukroBoe uznydenne. MaciitabHas CTpyKTypa
Bcenennoii. Meraranaktuka. Hepeménnbie npo0iaemMbl aCTpPOHOMUHU.

Yuenuueckue nabnooenus

HabntoieHuss HEBOOPYKEHHBIM TIJIa30M C HMCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
Il OIIpENICJIEHUS TOJIOKEHHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

HaGnronenus B teneckon JIynel, miianet, Mieunoro Ilyrtu.

Oboobwarowee nosmopenue

Ponb ¢pu3nky u acTpOHOMUN B SKOHOMHUYECKOM, TEXHOJIOTHUECKOM, COLMAIIBHOM U ATHYECKON
cdepax AEATENbHOCTH YEJIOBEKa, pOJib U MECTO (M3UKU M aCTPOHOMHUHM B COBPEMEHHOI HayyHOU
KapTUHE MUpa, poJib GU3NYECKON TeOprH B (POPMUPOBAHUU MPEACTABICHUN 0 (HU3HUECKON KapTUHE
MHpa, MeCTO (M3MUECKON KapTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPO/IE.

Meosicnpeomemnvle ceasu.  W3ydenue kypca ¢usuku 0OazoBoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCSI C Y4ETOM COJIEp’KaTENbHBIX MEXIPEJAMETHBIX CBsi3ed C KypcaMu MaTeMaTHKH,
OHMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesxnpeaMeTHbIe TOHATHS, CBSI3aHHBIE C N3YYEHHEM METOJ0B HayYHOI'O IMO3HAHUS: SBJICHUE,
Hay4yHBId (DakT, TUMOTe3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOPHs, HAONIOJCHUE, DKCIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M X MPOEKIINH



Ha OCH KOOpJIWHAT, CIJIO)KEHHE BEKTOPOB, INPOU3BOAHBIC 3JIEMEHTApHBIX (QYHKUUH, NPU3HAKU
o100 TPEYTOJILHUKOB, ONPeAeTIeHHUE TUIOMIAAN TUIOCKUX GUTyp 1 00bEMa Tell.

Buonozus: >nexTpuyeckue SBICHUS B KUBOW MpHUpOJE, KojaeOaTeabHble ABUKEHHS B JKUBOM
IIPUPO/IE, ONITUYECKUE SIBIICHUS B )KUBOI NPUPOE, AEHCTBUE pajiiallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTANIMYECKask CTPYKTYpa TBEPBIX TEJ, MEXaHU3MbI
00pa3oBaHMs KPUCTALIMYECKONW PEIIETKH, CIIeKTPaIbHbIN aHamu3. ['eorpadusi: MarHuTHBIE TOTIOCA
3eMJIH, 3aJ1€KU MarHUTHBIX py[, PoTOChEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHNUE 3eMIICTPACEHHH.

Texunonozus: NUHUM SIIEKTPONEpenad, T'€HEepaTop IMEPEMEHHOIO TOKa, 3JIEKTPOABUIATEINb,
MHAYKIUOHHAs Te4yb, pajap, paauonpuéMHMK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-mneus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHast 6aTapes.

IUNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA IIPOTPAMMBI I10 OU3UKE HA
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpenmera «@Pu3nkKa» Ha ypOBHE cpenHero oOiero oOpa3oBaHuUs
(0a30BBIi ypOBEHB) OIKHO OOECIICUUTDH JOCTHKEHHE CIEIYIOIUX JTHYHOCTHBIX, METAlpeIMETHBIX
U IIpeIMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3VIJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOGHMs YyueOHoro npeamera «PHU3UKa» JIODKHBI OTpaXxarTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmMXCsl PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTALMM, MO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOIO OOILECTBA, pacIIUPEHUE KUZHEHHOTO
OIbITAa M OIBITA JEATEIBHOCTH B IPOLECCE pealu3allii OCHOBHBIX HallpaBJIEHUI BOCIHUTATEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa)xJaHCKOrO BOCHIHUTAHUS: CPOPMHUPOBAHHOCTh I'PAXKTAHCKON MO3UIMU 00Y4YarOLIeToCs
KaK aKTHBHOTO W OTBETCTBEHHOTO WIEHA POCCHICKOrO OOINECTBa; MPHHATHE TPAIUIMOHHBIX
00I11€YeTIOBEYECKMX TyMAaHUCTHUYECKMX M JIEMOKPAaTHUECKUX IIEHHOCTEH; TOTOBHOCTH BECTHU
COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX I'Pa)JIaHCKOro OOIIECTBA, Y4aCTBOBATh B CAMOYIIPaBICHUH
B 00pa3oBaTeNbHON OpraHu3allly; YMEHHME B3aUMOJCHCTBOBATh C COLMAIbHBIMM HMHCTUTYTaMH B
COOTBETCTBUM C MX (PYHKIMSIMH W Ha3HAUE€HUEM; FOTOBHOCTb K T'YMaHUTAPHOM M BOJOHTEPCKOMU
NESTENBHOCTH;

2) NaTpUOTHYECKOTO BOCHUTAHUS: C(HOPMHPOBAHHOCTH POCCHMCKONW  TpakJIaHCKOMN
UJEHTUYHOCTH, TNaTPUOTHU3Ma; ILIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
JOCTUKEHUSIM POCCUMCKUX YUEHBIX B 001acTU (PU3UKHU U TEXHHKE;

3) IyXOBHO-HPaBCTBEHHOTO BOCHMTaHUS: C(HOPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS,
ATHUYECKOI0 MOBEIEHUS; CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U NMPUHHUMATh OCO3HAHHBIE PEIlEHUS,
OpPUEHTHUPYSICh HAa MOpPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B JESATEIBHOCTH
Y4€HOT0; OCO3HAHUE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

4) 5CTETUYECKOr0 BOCHHUTAHUS: ACTETUUYECKOE OTHOIIEHHWE K MHpY, BKIIOYas ICTETUKY
Hay4YHOT'O TBOPUYECTBA, MPUCYILEro GU3NUECKOI HAyKe;

5) TpyloBOro BOCHHTaHMs: MHTEpPEC K pa3iuyHbIM cdepaM  npodecCHOHATBHON
NeSITEIbHOCTH, B TOM YHCJE CBSA3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayiiedl mpodeccun M peann30BbIBaTh COOCTBEHHBIE XKM3HEHHbIE IUIAHBI; TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHUIO B 001aCTH (PU3UKHU HA MPOTSHKEHUN BCEH KU3HM;

6) HKOJIOTMYECKOTO BOCIHUTAHUSA: C(HOPMHUPOBAHHOCTH HKOJIOTMUECKON KYJIbTYpPbI, OCO3HAHUE
r7100aNbHOTO XapakTepa SKOJIOTMYECKHX MpoOJeM; IIaHUPOBAaHWE U OCYIECTBIICHHE JEHCTBHN B
OKpY>KaloIlle CpeZie Ha OCHOBE 3HAHMS LN yCTOMYMBOTO pa3BUTHS yeloBeuecTBa; Pacmmpenue
OTIBITA AEATEIBHOCTH SKOJIOIMYECKON HANpaBIEHHOCTH HAa OCHOBE UMEIOIIMXCSI 3HaHUH 10 pu3uKe;

7) IEHHOCTH HAay4HOTO MO3HaHUs: CPOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHUA (U3MUECKOW HAyKH; OCO3HAHHE IIEHHOCTH Hay4yHOU
NeSITeIbHOCTH, TOTOBHOCTh B IIpoliecce M3y4yeHUs (PU3UKH OCYIIECTBISATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITENBHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VJIbTATbBI

[To3HaBarenbHbIe yHUBEPCATIbHBIC YUeOHbIE IEHCTBUA

basosvle nocuueckue deticmeusi:



- CaMOCTOATENbHO (OpMynHpOBaTh M aKTyaJIU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

-ONpEAENATh LU JEATEIbHOCTH, 3aJaBaTh IapaMEeTpbl M KPUTEPUU HUX JTOCTUKECHUS;
BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTPUBAEMBIX (DU3MUECKUX SBICHUSX;

- pa3pabarbIBaTh IJIaH pelIeHHs IPOoOJieMbl C YYETOM aHaIN3a UMEIOIUXCS MaTepUAIbHBIX U
HEMaTepUaIbHbIX PECYPCOB;

-BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIEJISM,
OLICHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

-KOOPIMHUPOBATh U BBINOJHATE pPabOTy B YCIOBHSX pEAIbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEATUBHOE MBIIUICHUE IIPU PELICHUN KU3HEHHBIX
pooJeM.

basosvie uccnedosamenvckue oeticmeust:

-BJIaJICTh HAYyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU IOHATUSMU U METOAAMU (PU3UYECKOM
HayKH;

-BJIaJICTh HABbIKAMHU Y4e€OHO-MCCIEIOBATEIIbCKOW M MPOEKTHOH JesTeNbHOCTH B 00JIACTH
(¢u3MKH, COCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHHUs 3a/1ad
(buU3MUECKOTO CoZiepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHMUS;

- BIAJETh BUJAMU JIEATEIbHOCTU IO IOJYyYEHUIO HOBOIO 3HAHUS, €r0 HHTEpIpeTaluH,
MpeoOpa30BaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YU4€OHBIX CUTYallUSX, B TOM YHCIIE MPU CO3aHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

- BBIBJISITh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 33/1a4y, BbIIBUTATh TUIIOTE3Y
e€ pelIeHUs], HAXOJUTh apryMEHTHI JJIs J0Ka3aTeJIbCTBAa CBOMX YTBEPKACHUMN, 3a]1aBaTh IapaMeTPhl U
KPUTEpPUU PELLICHHUS;

-aHaJU3MUPOBAThH IOJIYYEHHBIE B XOJ€ PEIICHUs 3a/laull pe3yNbTaThl, KPUTUYECKU OLICHUBATH
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

-CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIEC 33Ja4l B 00pa30BaTEIbHON JAEATEIBHOCTH, B TOM
YHClie IPU U3YYEeHUU (DU3HKH; 1aBaTh OIICHKY HOBBIM CUTYallUsSIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

-yMETb NMEPEHOCUTH 3HAHUS M0 (PU3HUKE B MPAKTUIECKYIO 00JIACTH KU3HEACATEIIEHOCTH; YMETh
MHTETPUPOBAThH 3HAHUS U3 PA3HBIX NPEAMETHBIX 00acTel;

-BBIJIBUTATh HOBBIE WJEH, MpeularaTb OpPUTMHAJIbHBIE MOAXOAbl W PEIIEHUs; CTaBUTh
poOJIeMbl M 33aJa4u, JIOMyCKalOIUe aJbTepHATUBHBIE PELICHHUS.

Paboma c ungopmayue:

-BJIa/IETh HABBIKAMH MOJIydeHUs MH(opMaruu (hU3NYECKoro cojep:kaHus U3 HUCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3AlUI0 U HHTEPIIPETALINIO
uHGOpMaIUU Pa3IMUHBIX BUJOB U (OPM IMpe/ICTaBICHH; OLIEHUBATh I0CTOBEPHOCTh MH(OpMAaIH;

- HCTI0JIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUHN B pEIICHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/7ad C COOMIO/IeHUeM TpeOOoBaHUA
SPrOHOMUKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, PECYpCcOCOepEeKEeHNs, TPAaBOBBIX U AITUUECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

-C03/1aBaTh TEKCThl (PUZNYECKOTO COJEPKAHUS B pa3IMUHbIX opmaTax ¢ yu€TOM Ha3HAUECHHUS
uHboOpMallUM M IEeJIeBOH ayAWTOPHH, BBIOMpas ONTUMANbHYIO (HOpMYy TPEACTaBICHUS U
BU3YyalIM3al1H.

Kommynuxamusnvle ynueepcanonvie yuebHvie 0elicmsus:

-OCYIIECTBIIATh OOLEHHE HAa YPOKaX (PM3UKU U BO BHEYPOUHOH JEATEIBHOCTH; PACIIO3HABATH
MPEANOCHUIKY KOHQIUKTHBIX CUTYallui U CMSATYaTh KOH(IUKTHI;

-pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOIb30BAHUEM A3BIKOBBIX CPEACTB;
MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;

-BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JIEHCTBHH C Y4ETOM OOIIUX HHTEPECOB, U
BO3MOXKHOCTEH KaK/10T0 4JieHa KOJUIEKTHBA;

-[IPUHUMATh 1€ COBMECTHOM AESITEIILHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBAThH NEHCTBUS
10 €€ JOCTHKEHUIO: COCTABIISATH IUIaH JIEUCTBUH, pacIpeAeIsATh POJIU ¢ yYETOM MHEHUA YYaCTHUKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOU PabOTHI;



-OIICHMBATh Ka4e€CTBO CBOET0 BKJIA/la U KaX/10r0 Y4aCTHUKA KOMaH/bl B OOLIUII pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

-fpeJylaraTb HOBBIC IPOEKThI, OLIEHUBATh WAEHU C IO3UIUM HOBM3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

- OCYLIECTBJIATh IIO3UTHBHOE CTPAaTErH4yecKoe IIOBEJEHHE B Pa3IMUYHBIX CUTYalMsIX,
MPOSIBJISITH TBOPUECTBO U BOOOpayKEHHE, ObITh HHUIIMATHBHBIM.

Pezynamusnvie ynusepcanvhvie yuebnvie oeticmeus

Camoopranuszanus:

- CaMOCTOSITEJIbHO OCYILECTBIIATh I103HABATEIbHYIO JEATEIBHOCTh B 001acTH (DU3UKH U
aCTPOHOMMHU, BBISIBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

-CaMOCTOSITEIbHO COCTaBIATh IJIAH PEIIEHHMs] PAcYETHBIX M KauyeCTBEHHBIX 3a7ady, IUIaH
BBITTOJIHEHUS TPAKTUYECKON pabOThI ¢ YUETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPEINOYTECHUI;

- J1aBaThb OLIEHKY HOBBIM CHUTYalUsIM; PacLIMpATh paMKU Y4eOHOro IpeaMeTa Ha OCHOBE
JIMYHBIX NPEIOYTEHNH;

- JieNiaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBATh €ro, Oparh Ha ceOsi OTBETCTBEHHOCTH 3a
pelleHNe; OLIeHUBaTh IPHOOPETEHHBIN OIIBIT;

-Cc1toco0CTBOBATh (DOPMUPOBAHUIO U TPOSBICHUIO SPYIUIMUA B 00IaCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEIIEKT:

-aBaTh OLICHKY HOBBIM CUTYal[siIM, BHOCUTb KOPPEKTHUBBI B JI€STEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

- BJIaZICTh HaBbIKAMM IO3HABATEJIbHON peduIeKCUU Kak OCO3HAHUS COBEpIIAEMBbIX ACUCTBUI U
MBICIUTENBHBIX [TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

-HCIOJIb30BaTh NPUEMBI peIEKCHH I OLIEHKU CUTYalluH, BHIOOpa BEPHOTO PELLICHMUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

-IPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX MPU aHAINU3€ PE3Yy/IbTaTOB JESITEIbHOCTH;

-IPUHAMATH Ce0si, TOHWMasi CBOM HEIAOCTATKH M JIOCTOMHCTBA; MPUHUMATh MOTHBBI M
apryMeHTBbl JIpYrMX IpH aHalIu3€ pPe3ylbTaTOB ACSITEIBbHOCTH; NPU3HABAaTh CBOE IPaBO U IIPABO
JPYTUX Ha OMIMOKH.

B mpouecce AOCTHKEHUSI TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl MO (pu3MKe 1Jis
YPOBHSI CpefHero oO0miero oOpa3oBaHUs y OOYYArONIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUIEKT, MPEANOoIaraloui copMUpOBaHHOCTD:

-CaMOCO3HaHMsI, BKJIFOYAIOLIET0 CIIOCOOHOCTh MOHHMMATh CBOE 3MOIMOHAIBLHOE COCTOSTHUE,
BUJIETh HAIPABICHMS Pa3BUTUS COOCTBEHHOH 3MOIMOHAIBHOW cepbl, ObITh YBEpEHHBIM B cele;
CaMOpEryJINpPOBaHMsl, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTDH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHHUSIM U MPOSBISATH THOKOCTD,
OBITH OTKPBHITHIM HOBOMY;

-BHYTPEHHEH MOTHBALIM{, BKIIOYAIOLIEW CTPEMIIEHHME K JOCTHKEHUIO ILIEIM M YCIIEXY,
ONTUMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/ U3 CBOMX BO3ZMOKHOCTEI;

- SMIIATHM, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSHUE JAPYIHX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO;

- COIMAJIbHBIX HaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTpauBaTh OTHOLIEHHUS C IPYTHMMHU
JOABMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

[MPEJIMETHBIE PE3YJIbTATbBI

K xonyy obyuenus 6 10 knacce mnpenMeTHblEe pe3ynbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

- JIEMOHCTPUPOBATh Ha MPHUMEPAX pPOJIb U MecTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUpPA, B PA3BUTHM COBPEMEHHON TEXHUKHM M TEXHOJOTHWH, B MPaKTUYECKON
NESTENbHOCTH JIIOJEH;

- YYUTHIBATh IPAHULIBI IPUMEHEHUS U3YyUeHHBIX (QU3NYECKUX MOJENEN: MaTepralibHasl TOUKa,
MHepLUalbHas cucTeMa OTcuéra, aOCONMIOTHO TBEPIOE TENOo, WACAIbHbIM ra3, MOAEIH CTPOSHHS



ra3oB, JKUAKOCTEH M TBEPABIX TeJ, TOUEUHBIH 3JIEKTPUUECKUN 3apsa NpU pelleHHH (U3NYECKUX
3ajay;

- pacmno3HaBaTh (U3MYECKUE SBICHUS (MPOIECChI) U OOBACHITH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOpUM CTPOEHUS BELIECTBA M AJIEKTPOAMHAMUKMU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOHOE MaJCHUE T, JBH)KEHUE
[0 OKPYXXKHOCTH, MHEpIHs, B3auMmojeicTBue Tten, nupdys3us, OpOyHOBCKOE IBIMIKEHHE, CTPOCHHE
KHUJIKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00b&Ma Tel HpPU HarpeBaHUU (OXJIAXAEHUH), TEIJIOBOE
paBHOBECHE, HCIIAPEHNE, KOHJEHCALNS, IIJIaBICHNUE, KpUCTAJUIM3ALMs, KUIIEHUE, BIIaXXKHOCTh BO3/1yXa,
IIOBBIIICHUE JABJICHUA Ia3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXIY IapaMeTpamMu
COCTOSIHMS T'a3a B U30IIpoLieccaXx, JIEKTpU3alus Tell, B3aUMOACHCTBHE 3aps/I0B;

- ONMCBHIBATh MEXAaHUYECKOE JBM)KEHUE, UCHOJb3yd (PU3MYECKHE BEIMYUHBI: KOOPJIMHATA,
IyTh, IEPEMEILECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWIa, HMIYJIbC Tejla, KMHETHYECKas
SHEprus, NOTCHIUAIbHAs SHEPrusl, MEXaHn4eckas paboTa, MEXaHU4YeCKas MOLHOCTh;

- MIPH ONHMCAHUU TPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCIIOJIb3YEMbBIX BEIHYUH, UX
0003HAYECHMsI U €IMHMIIbI, HAXOAUTh (OPMYJIbI, CBSA3bIBAIOILME JAHHYIO (PU3NYECKYI BEIMUYUHY C
JIPYTUMHU BETUYUHAMU;

- OIKACHIBaTb W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBICHUS, WCIONb3Ys
¢usnveckue BEIMYMHBL: JaBIICHHE Ta3a, TeMIeparypa, CpenHss KUHETUYecKas DHEpTus
Xa0TUYECKOrO JBMXKCHUS MOJIEKYJI, CPEJHEKBAAPAaTUYHAsl CKOPOCTh MOJIEKYJI, KOJUYECTBO TEILIOTHI,
BHYTPEHHSS DHEPTUs, paboTa ra3a, KoOdQQHUIMEHT MMOJIE3HOTO JEHCTBUS TEIJIOBOTO IBUTATEIIS;

- IIpY ONMCAHUU NPABUIBHO TPAKTOBaTh (PM3MUECKUI CMBICI HMCIIOJIb3YEMbIX BEIMYUH, UX
0003HAYCHHS W EIUHHIIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEITUYHHY C
IPYTHMHU BEJIMYHUHAM;

-OIIMCBIBATh W3YUYCHHBIE AJIEKTPUUYECKHE CBOWCTBA BELIECTBA M 3JIEKTPUUYECKHUE SIBJICHUS
(mpoueccsl), HCIONB3Ys (PU3MUECKUE BEIWYMHBL: IEKTPUUECKUI 3apsis, 3JIEKTPUUECKOe IoJe,
HaNpsLKEHHOCTD I10JIs1, HOTEHLMAN, Pa3HOCTh TOTEHLIUAJIOB;

- IIpY ONMCAHUU NPABUIBHO TPAKTOBAaTh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYUH, MX
0003HaYEHHS U CAUHULIBL;

- yKa3plBaTh (OPMYJbl, CBS3BIBAIOLINE JaHHYI0 (U3NYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMU;

-aHAJIM3UPOBATh (U3NYECKHUE MPOLECChl M SIBICHHS, HCHOIb3yd (PU3MuUecKue 3aKOHBI U
MIPUHLUIBL: 3aKOH BcemupHoro tsaroreHus, I, II wm III 3akoHsl HbroTOHa, 3aKO0H CcoOXpaHeHHs
MEXaHUYECKON DHEPrUM, 3aKOH COXPAaHEHUS HMITYJbCa, NPUHLHUI CYNEPHO3ULUU CHJI, NPUHIIMII
paBHOMNpAaBUS HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYID TEOpPHUIO0 CTPOEHUs
BELIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEHEN KNHETUUYECKON YHEPIUH TEIIJIOBOTO ABHKEHUS MOJIEKYJI C
abCOIOTHON TeMIepaTypoi, MepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUS 3JIEKTPHUYECKOIO
3apsiia, 3akoH KynoHa, mnpu 3TOM pasiauyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAXKEHHUE U YCIOBHS (FPaHULbl, 00J1aCTH) IPUMEHUMOCTH;

-00BSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB;

-pa3nuy4aTh ycJIOBHsS UX O€30I1aCHOTO HCIOJIb30BAaHUSI B MOBCEIHEBHOW U3HU; BBINOIHSITH
HKCHEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3NYECKUX SIBICHUH U MPOIIECCOB C MCIIOJIb30BAaHUEM MPSIMBIX, U
KOCBEHHBIX HW3MEpeHHuil, mpu 3ToM (OpMyIHpoBaTh NpobiaeMy/3afgadyy W TUIOTE3y Y4eOHOro
AKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY M3 MPEIIOKEHHOIO O00OpYAOBaHHS, IPOBOAUTH OMNbBIT U
(GbopMyIMpOBaTH BBIBOABI;

- OCYLIECTBJISITh MpsSMble M KOCBEHHbIE H3MEPEHUsS (PU3NYECKHX BEIUYMH, MPU 3TOM
BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHs M MCIIONb30BaTh M3BECTHBIE METOJbl OIIEHKH
MTOTPEIHOCTEN U3MEPEHU;

- UCCIIE/IOBATh 3aBUCUMOCTH MEXJy (PU3NYECKMMHU BEIIMYMHAMH C MCIIOJIb30BAaHHEM MPSMBIX
W3MEpEeHull, MpU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATh pE3YyJbTaThl MOJYUYEHHOU
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHUJE TaOIMIl M Tpa(uKOB, IeNaTh BBIBOJIBI M0 PE3yJbTaTaM
UCCIIEIOBaHMUS;



-co0roaTe mpaBuiaa O€30MaCHOro TpyAa MpH IMPOBEICHUM MHCCIEIOBAaHUN B paMKax
y4eOHOTO  JKCIIEpUMEHTa, y4eOHO-HCCIIEIOBATEIIbCKOM M MPOEKTHOW  JEATENbHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHNUS;

- pemaTh pacu€THBIC 3aJauyd C SBHO 3aJaHHOM (U3MYECKOH MOIENbIO, HCIONb3Ys
¢u3nyeckue 3aKOHbl M IPUHLMIBIL, HA OCHOBE aHajIM3a YCJIOBUA 3a/laud BbBIOMpaTh (PU3NYECKYIO
MO/IJTb, BELICTATH (PU3NUECKUE BETHMUMHBI U (POPMYIIbI, HEOOXOTUMBIE Ui €€ pelIeHus], IPOBOIUTh
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOYYE€HHOI'0 3HaUE€HUs! (PU3NUECKON BETHUUHBI;

-pelaTh KayeCTBEHHbIE 3aJaud: BbICTPAaUBATh JIOTUYECKH HENPOTHBOPEUUBYIO LIETOYKY
paccyXIeHUI ¢ OOPON HAa N3YYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS,;

-ACIIONIb30BaTh MPU PEUICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHU
IUIs IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U IPEICTABICHUS Y4€OHON U HAyYHO-IIOMYJIPHOI
uHpOpMaINY, MTOJYYSCHHON W3 Pa3IUYHBIX MCTOYHHMKOB, KPUTHYECKU AHAIU3UPOBATH IMOJIY4AEMYIO
nHpopMaIuo;

-IPUBOJUTH TMPHUMEPHI BKJIAala POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE ITPOLECCOB OKPYKAIOILEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

-ACIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW JKU3HU I 00eCTIeueHUs
0€30IacHOCTH MpU OOpallleHMH C NpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMM, ISl COXPaHEHHs
3II0OPOBBSI U COOJTIOJICHHUSI HOPM KOJIOTHUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere;

-paboTaTh B IPyMIE C BBHIIOIHEHUEM DPA3JIUYHBIX COLMAIBHBIX POJIeH, INIAHUPOBAaTh paboTy
TPYIIIBI, PAIIHOHAIBHO PACIPEAESATh 005S3aHHOCTH U IUIAHUPOBATh ACATEIBHOCTh B HECTAHIAPTHBIX
CUTyalusX, aJEKBAaTHO OLIEHMBATh BKJIAaJ KaXJOro0 M3 YYaCTHUKOB TIPYIIBl B pELICHUE
paccMaTpuBaeMoi TPOOIIEMBI.

K xonyy obyuenus 6 11 knacce mpeaMETHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

-IEMOHCTPUPOBATh Ha IMpHUMEpax pojib U MecTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOW KAapTUHBI MHUpPA, B PA3BUTHM COBPEMEHHON TEXHUKM M TEXHOJOTHM, B IPAKTUYECKOH
NesITebHOCTH JIF0/IeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

-YU9UTBHIBATh TPAHHIBI TNPUMEHEHUS M3YyYCHHBIX (DU3MUECKUX MOJENEH: TOYCUHBIN
NEKTPUYECKUI 3apsf, JIyd CBETa, TOUEUYHBI MCTOYHUK CBETA, SAJEPHAs MOJEIb aToMa, HyKJIOHHAs
MO/I€TIb aTOMHOTO si/ipa MPpHU peLIeHUH PU3NYECKUX 3a/]a4;

- pacmno3HaBaTh (U3MUECKUEe SBICHUS (IpolecChl) U OOBICHATh MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKN M KBAaHTOBOW (DU3MKU: BJEKTpUUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHMYECKOE, MAarHUTHOE IECTBUS TOKA, B3aUMOAECHCTBHE MArHUTOB, dJIEKTPOMAarHuTHas MHIyKIHS,
JeiCTBE MarHUTHOIO TOJISI HA MPOBOJHUK C TOKOM W JIBWXKYLIUMCS 3apsjl, 3JEKTPOMarHUTHBIE
KonebaHus M BOJHBI, MNPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXKEHHE, MpPeIOMIICHUE,
uHTepdepeHus, Tubpakaus U Noaspu3alys cBeTa, Juciepcus cBeta, GoTolekTpudeckuil 3pdext
(poToaddexr), cBeroBoe MAaBiIeHHE, BO3HHUKHOBEHHE JIMHEHUYaTOro CHEKTpa aromMa BOAOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJiMOAKTUBHOCTb;

- ONMCHIBaTb M3y4YEHHbIE CBOICTBA BeELIECTBA (ANIEKTPHUUECKUE, MAarHUTHBIE, ONTHYECKHUE,
ANEKTPUYECKYIO HPOBOAMMOCTh PA3JIMYHBIX CpEA) U DJIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHOJb3Yysl (PU3NYECKUE BETMUMHBL: SJIEKTPUYECKUN 3aps]l, CHIa TOKA, HIEKTPUUECKOe HaNpsKEeHHUE,
JIEKTPUUYECKOE COIMPOTHUBIIEHUE, PAa3sHOCTh MOTEHLMANOB, 3JEKTPOJBMKYILAs CHJa, paboTa ToOKa,
MHIYKIHUST MarHUTHOTO TOJs, cuia Amrepa, cuia JlopeHna, MHAYKTUBHOCTh KaTYIIKH, SHEPTUs
JIEKTPUYECKOTO0 M MarHUTHOTO TOJIEH, MEPUOJl U YacToTa KonebaHui B KojeOaTelbHOM KOHTYpE,
3aps] M CWiIa TOKa B Ipollecce TapMOHMYECKHX JJIEKTPOMArHMTHBIX KosieOaHuil, (oKycHOe
paccTosiHAE M ONTHYeCKas CHJIA JIMH3bI, TP OMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT
HCIOJIb3YEMBIX BEJIMYUH, X 0003HAUECHHUS U €AMHMUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE TAHHYIO
(GU3NYECKyIO BETUUMHY C IPYTMMHU BEINYMHAMU;

- ONHUCHIBATh H3YYECHHbIE KBAaHTOBBIE SIBJICHUS M TMPOILECCHl, HCIOJIb3Yyd (U3NUecKue
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, YHEPTUSA U UMITYJIbC
($hoToOHa, epuo MoJIypacnaaa, YHEPTUs CBA3H AaTOMHBIX S/I€p, PU ONMKUCAHUU PABUIBHO TPAKTOBATh
(¢u3nYecKuil CMBICT UCHOJIB3YEMBIX BEJIMYMH, UX O00O3HAYEHUs M €IWHUIIBI, YKa3bIBaTh (POPMYIIBI,



CBSI3BIBAIOLIME JAHHYIO (DU3MUECKYIO0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, BBIUUCISTH 3HAYCHHE
(U3HYECKON BETUYNHBL;

- aHATM3HUPOBaTh (PU3MUECKHE MPOILECCHl U SIBICHUSA, MCIONb3yd (U3NYECKUE 3aKOHBI U
IMPUHLIMIIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MAPAIIEIIBHOIO COEIMHEHUS TPOBOJHUKOB,
3akoH  Jxoyns—JleHna, 3akOH  JJEKTPOMArHUTHOM  MHIAYKIMH, 3aKOH IMPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs] CBETA, 3aKOHbl OTPAKEHMsI CBETA, 3aKOHBI IIPEJIOMIIEHMSI CBETa, YpaBHEHHE
OiiHmTeHa A ¢pororddekra, 3aKOH COXPAaHEHHS] SHEPTUU, 3aKOH COXPAHEHUS UMITYJbCa, 3aKOH
COXPAHEHHUs JIEKTPUUYECKOIO 3apsijia, 3aKOH COXPAaHEHUS MAacCOBOI0 4HCIIa, OCTyIaThl bopa, 3akoH
paZAMOaKTUBHOIO pacmajga, OpU 53TOM pa3iuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

-OIpeIeNsITh HapaBiIeHHe BEKTOpa MHAYKIIMY MAarHUTHOTO TOJIsI IPOBOJIHUKA C TOKOM, CHJIBI
Amnepa u cuisl JIopenua;

- CTPOUTH U OIUCHIBATH U300paKEHUE, CO3/IaBAEMOE MIJIOCKUM 3€pKalioM, TOHKOM JTMH301;

- BBINOJHATH SKCIHEPUMEHTHI 1O HCCICIOBAaHHMIO (PU3UUECKUX SBICHHA U MPOIECCOB C
HCIIOJIb30BaHUEM MPSIMbBIX, U KOCBEHHBIX U3MEPEHUI: IpU 3TOM (POpMyIHpoBaTh IpodiieMy/3aauy U
TUIIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEMJIORKEHHOTO OO0O0pYyIOBaHUS,
MIPOBOAUTH OMBIT U OPMYITUPOBATH BHIBOIBL;

- OCYIIECTBJISITh MPSMbIC W KOCBCHHBIE W3MEPCHHS (PU3NYCCKUX BEIUYHH, MPH 3TOM
BBIOMpATh ONTUMANBHBIA CMOCO0 HM3MEPEHHUS M UCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKH
IIOIPEIHOCTEN U3MEPEHUN;

-MCCTIeIOBaTh 3aBUCUMOCTU (PU3UYECKUX BEITHUYMH C HCIOJB30BAaHUEM MPSMBIX U3MEPEHMIA:
IIpU 3TOM KOHCTPYHMpPOBaThb YCTAaHOBKY, (PMKCHpPOBATh pPE3YyJbTaThl IOJYYEHHOM 3aBUCHMOCTH
(bu3MYeCKUX BEJIUYMH B BHJIe TaOIUI U rpadUKOB, eIaTh BHIBOJIBI 110 pe3yjIbTaTaM HUCCIIETOBAHMUS;

- cobOmomarh mpaBmiia OE30MAaCHOTO TpyZAa IpPH TPOBEICHHHM HCCICJOBAHUN B paMKax
y4eOHOr0  JKCIEepUMEHTa, Y4eOHO-MCCIENAOBATENbCKOM M MPOEKTHOW  JIEATENBHOCTH  C
HCI0JIb30BAHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYA0BaHNUS;

- pemarb pacy€THBIE 3aa4dl C SBHO 3aJaHHOW (U3NYECKOH MOJENbI0, HUCIHOIb3Ys
¢u3nvecKkre 3aKOHBI M TPUHIMUITBI, HA OCHOBE aHaJHM3a YCJIOBUS 3a/la4d BBIOMPATh (U3NYECKYIO
MOJIeTIb, BBIICTISATh (PU3UUECKHE BETMUUHBI U (POPMYIIbI, HEOOXOIUMBIE AJis €€ pelIeHus, TPOBOAUTD
pacuéThl U OLICHUBATh PEAIbHOCTH IMOTYYEHHOI'O 3HaYeHHs PU3NUECKON BETUUNHBL;

-pemiaTh KayeCTBEHHBIE 3aJaud: BBICTpAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
pacCyXJIEHHI ¢ ONOPOH HA U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UUECKUE SBIICHNUS,

-HCIIONIb30BaTh MPH PEIIeHUH Y4eOHBIX 3a7a4 COBpEMEHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN U MPEACTABIECHUS yUeOHOM 1 HAyYHO-TIONYJISIpHON
nH(pOpMaIIUY, TTOTYYCHHONH M3 Pa3NUYHBIX MCTOYHUKOB, KPUTHYECKU aHATH3UPOBATH MOIYyYaeMYIO
nH(OPMAINHIO; OOBACHATH MPUHIUNBI JICWCTBUS MAIllMH, MPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pa3nuyaTth yCIOBHS X OE30MaCHOTO MCIOIh30BaHUS B TTOBCETHEBHOM KU3HU;

- TIPUBOJUTH MPHUMEPHI BKIAJa POCCUHCKUX U 3apyOeKHBIX YUIEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

-HMCII0JIb30BaTh TEOPETHUECKNE 3HAHUS M0 (PU3HMKE B MOBCEAHEBHOMN JKU3HU JJIsl 00eCTIeUeHUs
0e30MmacHOCTH Tpu oOpalleHuu ¢ TpruOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMU, ISl COXPaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKarollei cpene;

- paboTaTh B IpyIIE C BBHIIOJHEHUEM PA3IMYHBIX COL[MAIBHBIX POJeH, MIaHUpOBaTh paboTy
TPYMIbBL, PallMOHATBHO PaCHpeesiTh 00I3aHHOCTH U TUIAHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX
CUTyalusiX, aJEeKBAaTHO OLIEHMWBAaTh BKJaJ KaXJOro M3 YYAaCTHUKOB TPYIIbl B pEHICHHE
paccMaTpuBaeMoii MPOOIEMBI.
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AHHOTaUMs K pado4eil mporpaMMe OCHOBHOM IIKOJIbI Y4e0HOI0 NpeaMeTa

«@usuka» (10-11 kiaacc) 6a30BbIil YPOBEHD:

Mecto B yueObHOM | OcHOBHOMI ypoBeHb 0Opa3zoBaHus, yueOHbIl Tuian 10-11 kmnace, 2 yaca B

IUTaHe/HelenbHas HEJZIENIO
Harpyska

bazossrit/mpodmibasl | [IporpaMMa  MOTHOCTBIO OTpaxkaeT ©Oa30BBI YPOBEHb MOATOTOBKHU

/yriyOaeHHBIH/KYypC. | MIKOJIBHUKOB
O6ocHoBaHMe BbIOOpa

Kypca

I[OKYMCHTBI B ocHOBe | PabGouas nmporpamMma npeamMeTa «Dusukay

JUIL OCHOBHOTO OOIIEro

cocTaByieHHs pabodeil | 0Opa3oBaHus pazpaboTaHa HAa OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:

IPOrpamMMbI

-O6 obpa3zoBanuu B Poccuiickoii ®eneparun : OenepanbHblil 3aKOH OT
29 - nexabps 2012 1. No 273-D3.
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-OenepanbHbBIi  TOCYJApPCTBEHHBIM  00Opa3oBaTeIbHBIA  CTaHAAPT
OCHOBHOTO 0011ero oopazoBanus: npuka3 Munoopuayku Poccun ot 17
nexadpst 2010 r. Ne 1897.

-IIpuka3 MunuctepcrBa 00pa3oBanHus 1 Hayku PO ot
29.12.2014r.Ne1644 « O BHECEHUHU U3MEHEHHH B ITPUKa3
MunucrepcTBa 06pa3zoBanus U Hayku Poccuiickoit @enepanuu ot
17.12.2010rr0 Ne 1897 « O6 yTBepkaeHuH GeaepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOT'O OOIIIEr0
00pa3zoBaHMS.

-IIpumepHast ocHOBHasi 0Opa3oBaTenbHasi IPOrpaMMa OCHOBHOTO
obmero oopazoBanus ( ogodpena deaepanbHBIM yueOHO-
METOAMYECKUM 00BEAMHEHHEM IO 00111eMy 00pa30BaHHUIO, IPOTOKOI
3acemanus ot 8 anpens 2015 r. Nel/15)

-IIpuka3 ot 8 ntons 2015 r. Ne576 «O BHECEHMM U3MEHEHUI B
(benepanbHbIN IepeyeHb Y4€OHUKOB, PEKOMEHJOBAHHBIX K
HCI0JIb30BAHHUIO [P peau3alii UMEIOLUX rOCYAapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTeIbHBIX MPOrPaMM HaYaJIbHOTO U O0ILEro,
cpenHero odmiero o0pa3oBaHus, yTBEPKAEHHOTO MPUKA30M
MunuctepcTBa oOpasoBaHus 1 Hayku Poccuiickoit @enepanuu ot 31
mapta 2014 r. Ne253 -VueOnoro miana OUY «lllkona-uarepHar
«AOCOIIOT»

VueOHUKHM

VYuebnuk ®usnka 10 kinacc Mskumies ['4. ,byxosues bb.,Corckuit HH.
M: «IIpocsemuienue», 2023.

YyeOnuk ®uszuka 10 u 11 xnace benara B.B. u qpyrux.
M.:«IIpocBemienue», 2023.
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«Duszukay 10-11 wmace JI.O.I'ennenmreitn,A.A.bynaroBa u np.,
Mocksa, «bBMTHOM.JIab6oparopus 3Hanuii» ,2022

«3Bamaun no ¢usuke» 10-11xm. JL.A Kupuxk,JI.D.I'engenmreitn u mp.,
MockBa,»"MIJIEKCA»2020
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