PabGouasi nporpamMma no yueoHomy npeamery «@usuka» (60a3a) Ha ypoBHe CpeHero oomero
oOpa3zoBanus B coorBercTBHU ¢ PI'OC 2012 1 ®OII
COIEPKAHUE OBYYEHUSA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usznka — Hayka o npuponae. Hayunble MeTOIbl NO3HAaHUS OKpyXkaromero wmupa. Poib
9KCIIEPUMEHTA U TEOPHUH B MPoILiecce MO3HAHUS IPUPOAbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue ¢pu3nuecKux sBIEHUI U mpoieccoB. Hayuynslie runores3sl. @u3nyeckue 3aKOHbI U
Teopuu. ['paHUIIbl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Posb 1 mecto usuku B popMuUpOBaHMH COBPEMEHHOM HAYYHOW KapTUHBI MHpA, B MPAKTHUECKON
JESATEIIBHOCTH JIFOJIEH.

Jlemoncmpayuu
AHaoroBple ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO MBIMKEeHHs. Cucrema oOTcYETa.
Tpaexropus.

[TepemenieHne, CKOpocTh (CpeliHss CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHUE MaTepruaibHOU
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KoopauHaT. CiiokeHHue MepeMeeHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE © PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKeHUE. [padukum 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPHUAIbHONW TOUYKH OT BPEMEHH.

CBobOonHoe nageHue. Y ckopeHrue cBOOOHOrO MaIeHuUs.

KpuBonuneiinoe neukeHue. [[BukeHne mMaTepuaabHOM TOYKHU MO OKPYKHOCTH € IMOCTOSTHHOM 1O
MOJYJIIO CKOPOCTBbIO. YTJIOBasi CKOpPOCThb, JUHEHHas CKopocTh. Ilepumom u wyactora oOparieHusl.
lenTpocTpeMHuTENIbEHOE YCKOPEHHE.

TexHuueckne yCTpOICTBA W NPAKTUUYECKOE NPUMEHEHHUE: CIUJIOMETp, ABUKEHUE CHapPSIOB,
LEMHbIE U peMEHHBIE TIEpPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU TTO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO ONPE/IETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHONMICHHS MEXKAY MYTSIMH, MPOWICHHBIMHA TEJIOM 3a TOCIEI0BATEIbHBIC
paBHBIE TIPOMEXYTKH BPEMEHHU TIPU PABHOYCKOPEHHOM JBHKEHUU C HAYAIBHOW CKOPOCTHIO, pPAaBHOMU
HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIIEHHOTO TOPU30HTAIIBLHO.

Tema 2. /lunamuxa



[Ipunmun otHocutTenvbHocTH [anmumnes. Ilepseiit 3akoH Hprotona. MHepumanbHbIE CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cui. Bropo#t 3akon HbioToHa myis mMarepuaibHOM
Touku. Tpernii 3akoH HproTOHA 111 MaTepUANIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunbl Tpenusi (1mokos, ckoyibxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEeHUsI CKOJIbKEHUsSI U cuiia TpeHus nokos. Koaddumuent tpenus. Cuiia CONpoOTUBIICHUS TPU JTBUKECHUH
TeJa B )KUIKOCTH WJIN rase.

[ToctynarenpHO€e 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iedo cumel. Y ciioBUs paBHOBECUS TBEPAOIrO TENA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHME: NOJAIUMIIHUKH, JBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIlui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHUSI.

VYcnous paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHue ABMXeHUs OpycKa M0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM 00paslie, OT
ux nedpopManuu.

HccnenoBanue ycnoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmmnynsc matepuanbHON TOYKM (Teia), CHUCTEMBbl MaTepUadbHBIX ToueK. WMITynbC CHIIBI H
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTH CHITBI.

Kunerndeckas sHeprusi MaTepuanbHON TOUKH. Teopema 00 H3MEHEHUN KHHETHUECKON YHEPTUH.

[TorenunanbHass »Heprus. lloTeHIManbHas BHEprusi ynpyro AeGOpPMUPOBAHHOM MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnManbHBIE U HEMOTEHIIMANBHBIE CHIIBI. CBS3b padOThI HETIOTCHIIMATBLHBIX CHII C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOI SHEPTUu.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

TexHU4ecKre yCTpOHWCTBA U MPAKTHUECKOE TIPUMEHEHHUE: BOJOMET, KOTIEP, MPYKUHHBIN MMHUCTOJET,
JBUJKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHnne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBs3M pabOThl CHIIBI ¢ MU3MEHEHHEM MEXaHHYECKOM SHEpruu Teia Ha IMpumepe
paCTsKEHUS PE3UHOBOTO JKT'yTa.

Pazgea 3. MoJsiekyJsipaasi puM3uKa ¥ TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJIAPHO-KHHETUYECKOH TEOPHM M HX OIBITHOE OOOCHOBaHHE.
BpoynoBckoe nBwxenue. Huddysus. Xapaktep IBMKEHUS W B3aUMOJCHCTBHS YaCTUI[ BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPABIX TeNl M 0ObICHEHUE CBOWCTB BEILIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mmosiekyi. KonndectBo BemectBa. [locrosnnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens wupeanpHoro rasza. (OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-KMHETHYECKONH TEOpUU
ujeanpHoro ra3za. AOCOJIOTHas TemrepaTypa Kak Mepa CpeHell KMHETUYECKOW SHEpruu TEeIIoBOI0o
nBwxeHus vactul raza. lllkana temnepatyp KenpBuna. 1'a3oBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Kunaneiipona. 3akon JlansTona. M3omporiecchl B HAcaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npeacraBaeHne U30MPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHL, JOKa3bIBAIOMINE TUCKPETHOE CTPOCHHE BEHIECTBA, (oTorpaduu MOJIEKYNl OpraHWYECKHX
COCIMHEHU.

OnbiThl 1O AUPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOEUCTBHUSL.

Mopenb, HUTIOCTPUPYIOLIAsk IPUPOY aBJICHUS ra3a Ha CTEHKHU cocya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Omnpenenenne macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpPEHMH 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEpaTypbl BO3/1yXa B HEll.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHamuueckasi cucreMa. BHYTpeHHsISI SHEprusi TepMOJIMHAMUYECKONH CHCTEMBI U CIIOCOOBI
e usmeHenus. KonumdectBo tennotel U paboTa. BHyTpeHHSs 3HEPrusi OJJHOATOMHOIO UIEaJbHOTO rasa.
Buasl Tennonepenayn: TEMIONPOBOAHOCTb, KOHBEKIIMS, U31ydeHHUE. Y JebHas TEMI0EMKOCTh BEIIECTBA.
KonuyecTBo TEMIOTHI MpH TEIUIONEpEaaye.

[Tonsitue 00 ammabatHOoM mporiecce. [lepBbril 3akOoH TepMoauHaMUKHU. [IpuMeHEHHE MepBOro
3aKOHA TEPMOAMHAMMKY K H3onporeccaM. I'paduueckas uHTEpIperanus padoThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh MporieccoB B pUpO/IE.

TemnoBeie MamuHbl. [IpUHIMNBI AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpasoBaHusi SHEPrUM B
terioBbix MamuHax. Koadduuuent nonesnoro paeiictBust TemnoBoil mamumubl. Hukn Kapno u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEeMbl TEIIOIHEPTETUKH.

TexHU4YecKne YCTPOMCTBA M MPAKTHUUYECKOE NPUMEHEHHE: JABUTAaTellb BHYTPEHHErOo CropaHus,
OBITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEN SHEpruu Teja Mpu COBEpIIEHUH padOThl: BbUIET MPOOKH U3 OyTHUIKH MO
NEHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOKe MyTEM  TpEeHHS
(BHI€OIEMOHCTpALIHSA).



H3meHeHne BHYTpeHHEH sHepruu (TeMIiepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACITUPEHUIO BO31yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsi BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne W KoHAcHcanus. Mcmapenwe u kureHue. AOCONIOTHasT ¥ OTHOCUTENIbHAsS
BJIQXKHOCTh BO3ayxa. HacelmieHHbI map. YaenpHas TeIioTa MapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIEPATypPbl KUIICHUS OT J1aBJICHUSI.

Teépnoe teno. Kpucranmuueckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KpUCTAILIOB. JKuakue

kpuctayisl. CoBpeMeHHbIe MaTepuaibl. [1aBiieHne U KpucTamn3amnus. Y AeIbHasi TeIUIoTa TUIaBJICHUS.
CyOnumarusi.

YPaBHeHI/Ie TEIJI0OBOro OajaHca.

TexHUueckue ycTpoiicTBa U NMPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETP,

TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MTapOB.

Kurienve npu MoHMKEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HalGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIESCTBA.
JleMOHCTpaIus KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3TyXa.

Pasznea 4. djekTpoauHAMUKA

Tema 1. Inexkmpocmamuka

OnexTpuzauus Tesl. DJeKTpUuecKui 3apsn. JBa BuIa ayeKTpuyeckux 3apsanoB. IIpoBoaHuKH,
JURJIEKTPUKY U TIOTYIPOBOAHUKU. 3aKOH COXPaHEHUs AJIEKTPUUECKOI0 3apsa.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbl 37€KTpUYECKMM 3apsii. DJIEKTPUYECKOE
nosie. Hanpsox€HHOCTD aniekTpudeckoro nosd. [IpuHmmn cynepnosunuu 3aeKTpudeckux nosuei. Jlnnum
HaIPSKEHHOCTH JIEKTPUYECKOTO MTOJISL.

Pabora cun snextpoctarnueckoro mnois. IloreHuuan. PazHocts morenuuanos. [IpoBogHuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. J{MaIeKTpuuecKas MIpOHULAEMOCTb.

OnextpoéMkocTs.  KoHpeHcarop.  ONEKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCATopa.  JHEPTHusd
3apsKEHHOTO KOHJIEHCAToPA.

TexHuueckne yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: JJEKTPOCKON, DIEKTPOMETD,
JJIEKTpOCTaTUYeCKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue HA3IEKTPU3OBAHHbBIX TEIN.

DNEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.



3aBUCHUMOCTB EKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IUIOIIA/IN IIJIACTUH, PACCTOSHUS MEXTY
HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUUECKUI TOK. YCIIOBUS CYIIECTBOBaHUS 3JEKTpUyeckoro Toka. Mcrounuku Toka. Cunia
ToKa. [IoCTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DJIEKTPUUYECKOE COMPOTHUBIICHHE. YIeNbHOE CONpPOTHBIIEHHE BemiecTBa. l[locienoBarensHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHE MPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKa.

DJIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE CONPOTUBIICHNE UCTOYHUKA TOKA. 3aKkoH OMa Ji1sl MOJTHOU
(3aMKHYTOM) 5ekTpruueckoi enu. Koporkoe 3aMbikanue.

DJNIeKTpOHHAs TPOBOJUMOCTH TBEPIBIX METAJIOB. 3aBUCHMOCTH COINPOTHBJICHUS METAJJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOCTBEHHAs! U MPUMECHAs MPOBOJIUMOCTD MOJYNMpOBOAHUKOB. CBolicTBa P—N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B PACTBOPAX U PaCIIaBaX 3JIEKTPOJIUTOB. DIEKTPOJUTUUYECKAS AUCCOLUALIMS.
DIEKTPOIH3.

OnekTpuueckuid TOK B razax. CaMOCTOSTENbHBIH M HECAaMOCTOSTENbHBIA pa3pal. MomnHus.
[Ina3zma.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETpP, BOJBTMETP, PEOCTarT,
UCTOYHUKU TOKAa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIM JHOJM, TEPMHUCTOPHI W (POTOPE3UCTOPHI, MOITYITPOBOJIHUKOBBIM JIHO/,
rajbBaHUKa.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCHMOCTH COTPOTUBIICHUS IIWIMHAPUIECKUX MPOBOAHUKOB OT JUTHHBI, TUIOIIAJA MTONEPEUHOTO
CEYCHHS U MaTepuaa.

CwmenaHHOe COeIMHEHUE POBOJHUKOB.

[IpsiMoe n3MepeHune AMEeKTPOABIKYIIEH cuiibl. KOpoTkoe 3aMblKaHUE TalbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBoii pa3psa v MPpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HabGnronenue anexrponusa.

MexnpeamMeTHblie CBSI3U

W3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kkjacce OCymecTBIsIeTcS € Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OWONIOTHUH, XMMHH, Teorpaduu u
TEXHOJIOTHH.



Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3yYEHHEM METOAOB HAay4YHOIO IO3HAHUSA: SIBJICHHUE,
Hay4yHbId (akT, rUnoreza, (u3MUecKas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJACHHE, AKCIECPUMEHT,
MOJICIIMPOBAHKE, MOJIEIIb, H3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHMH, JUHeWHas (yHKuMs, napaboia, runepbona, Ux
rpaduKy ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI X UX MPOCKIMH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.

buonoeusn: mexannmueckoe OBU)KEHUE B KHUBOW npupoze, Juddy3us, 0CMOC, TEIUIOOOMEH >KUBBIX
OpPraHu3MOB (BUbI TEIIONEPEAAYH, TEINIOBOE PABHOBECHUE), HIIEKTPUUECKHE SBJICHUS B )KMBOH MPHUPOJIE.

Xumus: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEILIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH W Ta30B, DJIEKTPUYECKHE CBOMCTBA
METAJUIOB, ANEKTPOIUTUYECKAs JUCCOIMALINS, TAIbBAHUKA.

T'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonocusa: mnpeoOpa3oBaHUE [BU)KEHUI C HCHOJIb30BAHMEM MEXAHM3MOB, Y4YE€T TpPEHUS B
TEXHUKE, TOJIINITHUKH, UCIOJIh30BAHNE 3aKOHA COXPAHEHUS MUMITYJIbCa B TEXHUKE (pakeTra, BOAOMET H
JpyTUE), ABUTaTehb BHYTPEHHETO CTOpaHMsl, MapoBasi TypOMHA, OBITOBOM XOJOIMIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH MOJIYYEHHUSI COBPEMEHHBIX MaTepHajoB, B TOM 4MCJe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
JIEKTpOCTaTUYECKass 3alllMTa, 3a3eMJICHHE 3JEKTPONpPHUOOpPOB, KCEPOKC, CTPYHWHBIM HpUHTEp,
AIIEKTPOHArpeBaTEIbHBIE TPUOOPHI, JTEKTPOOCBETUTEIBHBIE TPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMUKA

Tema 3. Maznumnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoneicTBHE NOCTOSIHHBIX MarHutoB. MarnutHoe mnosne. Bektop
MarHuTHOM MHAYKUMH. [IpUHIMIO Cynepno3uuuyM MarHUTHBIX Mosiei. JIMHMKM MarHuTHOM WHAYKLIMH.
KapTrHa nuHuii MarHUTHOM MHYKLIUH MOJISl TOCTOSSHHBIX MAarHUTOB.

MarnuTtHoOe 1oJie MPOBOHUKA ¢ TOKOM. KapTuHa JNMHUI WHAYKIIMA MarHUTHOTO TOJIS JITTAHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO IMPOBOJHMKA, KATYIIKM ¢ TOKOM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJlb M HallpaBIICHHE.

Cuna Jlopennia, e€ MOaynb W HampaBiieHHe. [[BHKeHHE 3apsHKEHHOM 4YacTHIBI B OJHOPOIHOM
MarHuTHOM noJjie. Pabora cumsl Jlopenna.

SlBneHne  BNEKTpOMarHUTHOM  WMHAYKUMU. [lOTOK ~ BeKTOpa  MarHMTHOM  MHAYKIUU.
DNEKTPOABMKYILASA CUJIa UHAYKIUU. 3aKOH 3JIeKTpOMarHuTHOM nHaykuun dapazes.

BuxpeBoe anexktpudeckoe mosie. DIEKTPOABUIKYINAS CHIIA MHAYKIIMH B IPOBOIHUKE, ABUKYIIEMCS
MOCTYIATEIHbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue  ycTpoiCTBA W NPAKTUYECKOE  NPUMEHEHHUE:  IMOCTOSHHbIE  MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIIHOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIMY MarHUTHOTO TOJIS.



B3anmoneiicTBre NBYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuio Jlenua.

3aBUCHUMOCTbD AJIEKTPOJBIIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHMSI MAarHUTHOTO MOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBJICHUS AIEKTPOMATHUTHOM MHIYKIUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

Konebarenpnas cucrema. CBOOOIHBIE MeXaHWYECKHe KoieOaHusa. ['apMoHHUYECKHEe KoJeOaHWMs.
[lepuon, yacrora, amrmuintyna u (asza xonedbanuil. [lpyxunHblil MasTHUK. MareMaTHUeCKUil MasTHUK.
VYpaBHeHHe rapMoHnYecKUX Kojiebanuil. [IpeBpalieHre sHeprun npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbuplii  koHTYp. CBOOOIHBIE  AJNEKTPOMArHWTHBIE  KOJIEOAHWUS B HMICATBHOM
KOJICOATEIbHOM KOHTYpe. AHAJOTHs MEXIYy MEXaHWYECKMMH M 3JCKTPOMAarHUTHBIMH KOJEOAHUSMH.
®opmyiia TomcoHa. 3aKOH COXpaHEHMs SHEPTUU B UJI€aJIbHOM K0J1e0aTeIbHOM KOHTYPE.

[IpencraBiaenne o 3aTyxaroIux KoyieOaHUsAX. BblHyX/IeHHble MeXaHHYecKHe KoJjeOaHUs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennbiii TOkK. CHHYCOMJAIBbHBIA NE€PEMEHHBIM TOK. MOIIHOCTP NEPEMEHHOIO TOKa.
AMIIIUTYZHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancpopmarop. IlpousBoacTtBo, mepegaya M MOTpeOJICHHE  DICKTPUUYECKOH  SHEPruM.
DKOJIOTUYECKHE PUCKH IIPU POU3BOCTBE AeKTpo3Hepruu. KyabTypa ucnonb30BaHus 3J€KTPOIHEPTUU
B [TOBCEITHEBHOM KU3HH.

TexHudeckne ycTpONCTBa M IPAKTHUYECKOE IPUMEHEHHE: DJJIEKTPUYECKUHA 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, IMHUU JIEKTpoIepeay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeNbHONM cHUCTEMBbl (TPY)KMHHBI WM MaTeMaTHYeCKH
MasITHUK).

HaGnronenue 3aTyxarommx Kouebanuil.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJEOaHUI.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuusutorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HANPSOKEHUs OT BPEMEHH) Ui AJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKU HMHIYKTUBHOCTH H
KOHJIEHCATOopa.

Monens IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCHMOCTH NIEPHUOA MaJIbIX KOJIEOAHU Tpy3a HAa HUTH OT JJIMHBI HUTU U MaccChl
rpysa.

HccnenoBanue NMEPEMEHHOIO TOKAa B LIEMM M3 IOCIEAOBAaTENbHO COECIUHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmMpoMaAZHUMHbLE 0JIHbL

MexaHuueckre BOJIHBI, yCIIOBUS paciipocTpanenus. [lepuoa. CkopocTs pacipocTpaHEHUs U IIMHA
BOJIHBL. [lonepeunbie U mpooibHbIE BOJTHBL. HTepdepenus u audpakinus MEXaHMYeCKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMarHUTHbIE BOJIHBI. Y CIIOBUSA H3JIYy4Y€HUs JJIEKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHranus BektopoB E, B, V B anekrtpomarnutHoi BosiHe. CBOWCTBAa 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, MpeIOMIICHHE, Moisipu3anus, Judpakuus, uarepepernus. CKOpocTh NMEKTPOMArHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKalOIIeH Cpeabl.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YJIbTPa3ByKOBasl IMarHOCTHKAa B TEXHUKE U MEAULMHE, pajap, paiuonpUEMHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpPaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHnny 1 1uppakind MEXaHUYECKIX BOJIH.

3BYKOBOH pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYAON M YaCTOTOM KOJICOaHHIA.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPaKEHHE, IPEIOMIICHUE, MOJISIpU3alus,
mudpaknus, tHTEphepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. lIpsimonuHelHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM cpexe. Jlyu
cBeta. ToYeUHbIN HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300pakeHni B IMIIOCKOM 3€pKalie.

[Tpenomnenue cBera. 3akOHbBI MpEIOMJIECHHs cBeTa. AOCOJIOTHBIM IMOKa3aTelb MPEJIOMIICHHUS.
ITostHOE BHYTpeHHEe oTpakeHue. IIpenenbHbIil yros noaHoro BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CiioxxHbll cocTaB 6enoro cera. L{ger.

Cobupatoiue 1 paccenBaroie JuH3bl. ToHkas muH3a. DOKyCHOE pacCTOsSHUE U ONTUYECKas CHiia
TOHKOM JMH3bI. [locTpoeHne n3o0pakeHnit B COOMPAIOIMX U paccerBaroIuX JnH3ax. Popmysna TOHKOM
JIMH3BI. Y BEJIMYEHUE, 1aBaAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MuTtepdepenius cBera. KorepeHTHble MCTOYHUKH. YCIOBHS HAOIIOICHUS
MaKCUMyMOB M MHHUMYMOB B HWHTep(EPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX
VCTOYHUKOB.

Hudpaxus ceera. JudpakunonHas pemérka. YcinoBrue HaO0IeHUS TJIaBHBIX MaKCUMyMOB IIPH
NaJIcHU MOHOXPOMATHUECKOI0 CBETa Ha AUPPAKIIUOHHYIO PEHIETKY.

[Tonspu3zanus ceera.

TexHuueckue ycTpoiicTBa M MpaKTHYeCKOoe MpPHUMEHEHHe: OuYKM, Jymna, (oToanmapar,
MPOEKIIMOHHBIA amnmapaT, MHKPOCKON, TEJECKOIN, BOJIOKOHHAs OINTUKA, AU(PPAKIHOHHAS peIETKa,
HOJISIPON .

Llemoncmpayuu

[TpsaMonuHeitHOe pacnipocTpaHeHHe, OTPaXKeHHE U IpefoMiieHne ceeta. OnTuyeckue npudopsl.

ITonHoe BHyTpeHHEE OoTpaxkeHue. MoJieas CBETOBOAA.



HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.
Mopenu MEUKpOCKOTNa, TEIECKOIIA.

HaGmronenue naTepdepeHIm cBera.

Hab6nronenue nudpakuuu cBera.

Hab6nronenue aucnepcun cBera.

[ToydyeHue cekTpa ¢ MOMOUIBIO MPU3MBIL.
[Tomryuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Hab6nronenue nonsipusamuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenune nmokazaresst IpeioMIICHUs CTEKJIa.
HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.
Hab6nronenue aucrnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

I'paHnnBl  NPUMEHMMOCTH — KJACCHYECKOM MeXaHuWKH. IlocTynaTel CcnenuanbHOM — TEOpHH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTb MOAYJSI CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIBbHOCTU
OUHIITEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTULbI. DHEPrUs MOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEprun PoTOHA € €r0 YaCTOTON. DHEPTHUS U UMITYJIbC (DOTOHA.

OtkpeiTue u uccnenoBanue QGorodddekra. Onbitel A. I'. CrtoneroBa. 3akonsl (oTodddexTa.
VYpaBuenue DiiHmreliHa 11 pororddexra. «KpacHas rpanuna» Gorosddexra.

JaBnenune cBera. OnwiTel [1. H. JIeGenena.

XHUMHYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpoicTBa U MpPaKTUUYECKOE NMPUMEHEHHUE: (POTONEMEHT, (POTOAATUNK, COIHEUHAs
6arapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(p ekt Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtoaddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccesHuto o -yactull. [lnanerapHas mojenb
atoma. [loctynarel bopa. M3nyuenue u noriomienne (GOTOHOB MpU MEPEXoJie aTOMa ¢ OJHOTO YPOBHS
SHEPIruM Ha Ipyroil. Buasl criekTpoB. CeKTp ypOBHEN YHEPTUU aTOMa BOJOPOJIA.

BosHoBbIE cBoiicTBa yacTull. BonHe! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CrioHTaHHOE U BBIHYXJICHHOE M3JTyYeHHE.

TexHuueckue ycTpoOMCTBa M NMPaKTHMYECKOE NMPUMEHEHHUE: CIEKTPaJbHbIN aHalu3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Onpenenenye ATUHBI BOJIHBI JIa3epa.



Hab6nronenue MMHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hab6nronenue mMHEHYaToro CriekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, JIOKA3bIBAIOUIUE CIIOKHOCTh CTpOeHus sapa. OTKpbITHE paJMOAaKTUBHOCTH.
OmnsiTel Pe3epdopaa mo onpeneneHuio coctaBa paJnoakTUBHOrO u3inydeHus. CBoiictBa anbda-, Oeta-,
raMma-u3iydeHus. BiausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpeiTHE TTPOTOHA M HelTpoHa. Hyknonnast monens sapa ['eiizenOepra—Banenko. 3apsn sapa.
Maccosoe uuciio sapa. M30tomnsl.

Anbda-pacnaa. ODIEKTPOHHBI H TO3UTPOHHBIM Oerta-pacman. [amma-uznydenue. 3akoH
paZloaKkTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHbie cuiibl. JlegekT Macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

SAnepuelii peaktop. TepmosiaepHblii cuHTe3. [IpoOnembl U NEPCHEKTUBBI SACPHOM IHEPrETHKU.
DKOJOTUYECKHUE ACTIEKTHI SIIEPHOM SHEPTETHKHU.

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.

@yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pr3nuecKkoi KapTUHBI MUpA.

TexHU4YecKue yCTPONUCTBA U MPAKTUUYECKOE MPUMEHEHHE: JTI03UMETp, Kamepa BuibcoHa, siaepHbIi
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHoMUH. [TpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYCHUE aCTPOHOMHUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, JIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHua u 3BE37. 3BE3/bI, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMma  «CHEKTpaJbHBIM  KJIacC —  CBETUMOCTH». 3BE3IbI  TJIABHOU
NOCJIE0BATENBHOCTH. 3aBUCUMOCTh «MAacca — CBETHMOCTB» AJI 3BE3J INIABHOM IOCIIENI0BATEIBHOCTH.
Buyrpennee crpoenune 38€31. COBpeMEHHBIE NIPEICTABICHNAS O IPOMCXO0XKAEHNN U 3Borounn CosHua u
3BE3/. DTanbl )KU3HU 3BE3 .

Mneunsiii [lyte — wnama [amaktuka. Tlomoxkenwe u nBmwxkenue ComnHia B ['amaktuxe. Turbl
rajJlakTUK. PanuoranakTuky u kBa3apel. YEpHbIE ABIPHI B siIpaxX rajJlakTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa06na. Paz6eranue ramaktuk. Teopust Bonbuioro
B3pbIBA. PETMKTOBOE M3ITydeHHeE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpPOHOMUHU.

Yuenuueckue nabniooenus

HabmioieHuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUH s
oTpesieNieHus! MOJIOKEHUsI HeOECHBIX OObEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBbIE co3Be3/usi CeBepHOro
MOJIYIIApUSL U IPKUE 3BE3MBL.

Habmonenus B Teneckon Jlynsl, mianer, Mieunoro IlyTu.



Oo6o0maroiee NOBTOpeHne

Posb Qu3MKK M acTPOHOMHHM B 3KOHOMHUYECKOH, TEXHOJOTMUYECKOW, COLMATBHOM M ITHYECKOU
cdepax AEATEIBHOCTH YEJOBEKa, POJb M MECTO (PM3MKM M acCTPOHOMHUUM B COBPEMEHHOW Hay4yHOU
KapTHHE MHpa, poiib (GU3NYECKOll Teopuu B (HOPMHUPOBAHUU HPEICTABICHUNH O (PU3NYECKON KapTUHE
MHUpa, MeCTO (U3MUECKOM KapTHHbI MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAy4YHbBIX
MPEACTABICHUI O IPUPOJE.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHi B 11 Kkijacce ocymiecTBiasercss ¢ y4€ToM
COJIepKATENNbHBIX MEXIIPEIMETHBIX CBA3eH C KypcaMH MaTeMaTHKH, OHMOJIOTMM, XMMHUH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnule noHAmMus, CBSI3aHHBIE C U3YYEHUEM METOJOB HAYYHOI'O IIO3HAHUS: SIBJIICHUE,
Hay4HbI (akt, runoresa, (Qu3MuUecKas BEIUYMHA, 3aKOH, TEOpus, HAOIIOJEHHE, DSKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOAEIIb, U3MEPECHHUE.

Mamemamuxa: pemieHre CUCTEMbl YPaBHEHHI, TPUTOHOMETPHYECKUE (PYHKIIUH: CHHYC, KOCHHYC,
TAQHI'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M UX MPOEKLUUU Ha OCHU
KOOpJIMHAT, CJI0)KEHUE BEKTOPOB, IIPOM3BOJHBIE JJIEMEHTAPHbIX (YHKUMHA, NpPU3HAKK MOA0OUS
TPEYroJbHUKOB, ONpe/ieeHue IIOLaI1 IOCKUX GUryp u oobéma Tel.

buonocus: snekTpuyeckue SBICHUS B JKUBOH IpHUpoAE, KojieOaTelbHbIE ABM)KEHUS B KUBOMN
IPUPOJIE, ONITUYECKHE SIBIICHUS B KUBOU MIPUPOE, AEUCTBUE PAIUALIUU HA KUBbIE OPraHU3MBI.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KpPUCTAJNIMYECKasl CTPYKTypa TBEPABIX TEJI, MEXaHU3MBI
00pa30BaHus KPUCTAJUIMYECKOHN PeIIETKHU, CIEKTPATIbHBIN aHaIN3.

l'eoepaghus: MarHWTHBIE TONMIOCAa 3€MIIM, 3aJ€KUM MAarHUTHBIX pyAd, (oTochEMKa 3eMHOM
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIIETPACCHUM.

Texunonoeus: 7NUHUM DJIEKTpONEpenad, TIEHEPAaTOp IIEPEMEHHOr0 TOKa, 3JIEKTPOJBUIaTEllb,
UHAYKIMOHHAs IeYb, pajap, paguonpuéMHUK, TeNeBU30p, aHTeHHa, TenedpoH, CBY-neus,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

OcBoenne yuebHoro npeamera «®dusuka» Ha ypoBHE cpeqHero obiero oOpazoBaHus (06a30BBIN
YPOBEHB) JIOJDKHO O0ECTICUUTh JOCTHKEHHUE CIEAYIONMUX JINIHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHHMs YydeOHoro mnpenmera «®Pusnkay IOKHBI OTpaXxkarhb
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOM BHYTpPEHHEH
NO3ULKEH JMYHOCTH, CHUCTEMOH IICHHOCTHBIX OpPHEHTAIlMH, MO3WTHBHBIX BHYTPEHHHX YOEXKICHHIH,
COOTBETCTBYIOLMX TPAJULUOHHBIM LEHHOCTSIM POCCHUHCKOr0 OOILECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OIbITa JEATENILHOCTH B IPOLIECCE pEaTM3alMM OCHOBHBIX HAIIPABICHUH BOCIUTATEIbHOM
JESTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3ULMHM OOYYarolIerocsi Kak akKTHUBHOTO W OTBETCTBEHHOI'O
YJileHa POCCUICKOro 00IeCTBa;

NPUHATHE TPATUIIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX IPaKJaHCKOr0 00IEeCTBa, y4aCTBOBATh
B CaMOYIIpaBJIEHUH B 00pa30BaTeIbHONW OpraHu3aIuy;

YMEHHUE B3aUMOJICHICTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C MX (DYHKIMSIMU U
Ha3HauYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOM JIEATEILHOCTH;

2) NATPHOTUYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTb POCCUNMCKOM IpaX1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHMCKHX YYEHBIX B
obnactu UMK U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYAallMI0 M IMPHUHUMAaTh OCO3HAHHBIE DELICHUs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYass 3CTETHKY HAy4HOIO TBOPYECTBA, IPHCYILEro
¢duznueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NEeATETbHOCTH, B TOM YHWCIIE CBS3aHHBIM C
(GU3UKOI U TEXHUKOH, YMEHHME COBEpILATh OCO3HAHHBIA BBIOOp Oynymieil npodeccuu U peann3oBbIBaTh
COOCTBEHHBIC )KH3HCHHBIC TUTAHBL,

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUI0O M C€amMo0Opa3oBaHUIO B 001acTH (U3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHME  TJ00AJIbHOIO  Xapakrepa
9KOJIOTHYECKUX MPoOIIeMm;



MJJAHUPOBAHUE U OCYIIECTBICHHE ACHCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS IeieH
YCTOMUYMBOIO PAa3BUTHS YEIIOBEUECTBA;

pacliupeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKON HANpaBIEHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHWH 1Mo (HU3UKeE;

7) IEHHOCTH HAYYHOTI'0 TO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
¢du3nUecKoil HayKu;

OCO3HAHME IIEHHOCTH HAay4YHOW JeATEJbHOCTH, TOTOBHOCTh B Ipollecce H3ydyeHUs (QpU3UKu
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIBCKYIO IEATEIbHOCTh MHANBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS
Ba3oBble joruyeckue aeiicTBus:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

OIpPEAEIATh LENH JESITEIbHOCTH, 33JJaBaTh IapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;

pa3palaTeiBaTh IUIAH pELICHUS MPOOJeMbl ¢ YYETOM aHalu3a HMMEIOIIMXCS MaTepUAbHBIX H
HeMaTepualbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJSM, OLIEHUBATH
PHUCKU TIOCTIEACTBUIA JESTENbHOCTH;

KOOPAMHHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBHSIX pealbHOrO, BHPTYyaJlbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMO/JICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.
ba3oBble nccienoBarebckue 1eiCTBUS:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (PU3MUYECKOIN HAYKU;

BJIa/IETh HAaBBIKAMU Y4e€OHO-MCCIIEI0BATEIbCKOW U MPOEKTHON JEATEIBHOCTH B 00JaCTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IMOMCKY METOJAOB pelIeHHs 3ajad (pU3n4ecKkoro
COJIEpKaHusl, IPUMEHEHUIO PA3IMYHBIX METOA0B [TO3HAHUS;

BIAJETh BHJAMH JEATEIBHOCTM IO IIOJYYEHUIO HOBOIO 3HAHMs, €ro HWHTEPIPETALNH,
npeoOpa3oBaHUI0 U NPUMEHEHHIO B Pa3IMUHBIX YYEOHBIX CHUTYyalUsIX, B TOM 4YMCJIE NpPU CO3JaHUHU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh NIPUYUHHO-CIICJICTBEHHBIE CBA3W W aKTyaJIM3UpOBaTh 3aJlayy, BBIIBUTaTh TMIOTE3y €€
pElIeHUs, HAaXOJUTh apryMEeHThl JJsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHMM, 3aJaBaTh MHapaMeTpbl U
KPUTEPHUU PEIICHHUS;

AQHAJIM3UPOBAThH IOJIyYEHHBIE B XOJE PELICHUs 3aJaud pe3ysbTaTbl, KpUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTEIbHOMN JIESATEIBHOCTH, B TOM YHUCIIE
IpU U3y4eHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT,

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTHHAIbHBIE MTOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, TOIMYCKAIOIINE aTbTEepHATUBHBIEC PEIICHUS.

Pabora ¢ nnopmanmeii:



BJIAJICTh HABBIKAMH IOJTy4€HHUs MHPOpPMALUU (PU3UUYECKOTO COACPKAHUSA U3 MCTOUYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYLIECTBJIATH IIOUCK, aHaJIW3, CHUCTEMATH3alMI0 UM HHTEPIPETALMIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTHMH B pELIeHUU
KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJIIO/IEHHEM TpeOoBaHUI
HPrOHOMHUKH, TEXHUKU OE30MaCHOCTH, TUTHUEHBI, PECYpCOCOEpEKEeHUs, PABOBBIX U ITHUYECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOrO COJEpXaHMUsA B pa3lNUyHbIX (opMatax ¢ y4€TOM Ha3Ha4YeHUs
UH(OPMALIUHU | LIEJIEBOH ayTUTOPHH, BBIOHPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3alllH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(INKTHL,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUAYAIBHON padOTHI;

BbIOUpaTh TEMAaTUKy U METOIbl COBMECTHBIX JIEHCTBUH C Y4ETOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0r0 UJeHa KOJUIEKTHBA,

MIPUHUMATH 1I€JTH COBMECTHOM JESITEIIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHS 110 €€
JOCTHKEHHUIO: COCTaBISATh IUIAH JCHCTBHM, pacmpenensTh POl C Y4€TOM MHEHHMH YYaCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMaHIbl B OOMIMH pe3yabTaT II0
pa3paboTaHHBIM KPUTEPUSIM;

mpejiaraTh HOBBIE MPOEKTHI, OIEHMBATh WJEM C TMO3UIUU HOBH3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEACHHWE B PA3IUYHBIX CUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHUA
Camoopranm3anus:

CaMOCTOSITENIbHO ~ OCYIIECTBJIATh [O3HABATEIbHYIO JAESITEIbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBIATh IUIAH pEIIEHHUs pacuy€THBIX M KAdyeCTBEHHBIX 3a/1ad, IUIaH
BBITOJIHEHUS TPAKTUYECKOH paboThl C YUETOM MMEIOIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M
IIPEANIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIMU B 001acTH (PU3HKH, MOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTEICKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEISIM;

BJIaJIeTh HaBbIKAMM I103HABATEIbHON pe(ieKCHHM KaK OCO3HAHHS COBEpIIAEMBIX JACHCTBUHA WU
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;



UCIIOJIb30BaTh MPUEMBI pe(IeKCHHU AJIS OLIEHKU CUTYyalluH, BEIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;

IpUHUMATh ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATHb MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B mporecce 1OCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI 110 (PH3UKE IS YPOBHS
cpeaHero oouiero oOpa3zoBaHMsl Y OOy4yaroIIMXCsl COBEPILIEHCTBYETCS SMOLIMOHAIBHBIA HHTEIUIEKT,
npenonararoui copMUpPOBaHHOCTb!

CaMOCO3HaHUsl, BKJIFOYAIOIIETO COCOOHOCTh MOHUMATh CBOE SMOILIMOHAJIBHOE COCTOSHUE, BUICTD
HaIlpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBaHMs, BKIIOYAIOLIET0 CaMOKOHTPOJIb, YMEHHE IPUHMMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CIIOCOOHOCTh alalTUPOBATHCS K YMOLUOHAIBHBIM U3MEHEHHSIM U MIPOSBIATH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIKEHUIO LIEJIM U YCIIEXY, ONTUMU3M,
MHUIMAaTUBHOCTb, YMEHUE JIEHCTBOBATh UCXOs U3 CBOMX BO3MOXKHOCTEM;

SMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSIHUE APYrHX, YUUTHIBATh
€ro IpHU OCYIIECTBIEHUU OOIIEHNS, CHOCOOHOCTh K COYYBCTBUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOYAIOIIHUX CIIOCOOHOCTh BBICTpaUBaTh OTHOILIEHUS C APYTUMU JTIOAbMH,
3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTb KOHQIUKTBI.

INPEIMETHBIE PE3YJIBTATbBI

K xonuy o0yuenus B 10 ki1acce npeaMeTHble pe3yiabTaTbl Ha 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MPUMEpax poJjib U MECTO (GU3UKU B (OPMHUPOBAHUHM COBPEMEHHOIN HayyHOU
KapTUHBl MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJOTUH, B MPAKTHUUYECKOH NeATEeIbHOCTH
JIIOJIEH;

YUUTBIBATh TPAHMIBI MPUMEHEHUS H3YYEHHBIX (HU3MYECKUX MOJeneil: marepuaiabHas TOUKa,
UHepIHalbHas cucTeMa OoTC4€ra, abCOMIOTHO TBEPAOE TEJO, WIEaTbHBIN a3, MOAEIN CTPOEHUS Ia3oB,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN ANEKTPUUYECKUH 3apsii IPpU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (hU3MYECKUEe SABJICHHS (TIPOIECChl) U OOBACHITH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpPUM CTPOCHMSI BEIECTBA M AJIEKTPOJAMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHENHOE JBM)KEHUE, CBOOOAHOE MaJieHUE TeJ, JBWKEHHE 10 OKpPY>KHOCTH,
MHEpLUs, B3auMoJieicTBUE Tell, AU(y3usi, OpOYHOBCKOE ABM)KEHUE, CTPOCHHUE KUJIKOCTEH U TBEPABIX
TeJl, W3MEHEHHEe 00bEMa Tel IpU HarpeBaHUU (OXJIAXJAECHWM), TEIUIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCALlNs, TUIaBJICHUE, KPUCTAIIIN3allUs, KUIIEHUE, BIA)KHOCTh BO3/1yXa, MIOBBIIICHUE JABJICHUA Iras3a
IIPY €r0 HarpeBaHWM B 3aKPBITOM COCYJIE, CBSI3b MEKIY ITapaMeTpaMH COCTOSIHMS ra3a B M30IpolEeccax,
3JEeKTpU3aLus TeJ, B3aUMOJICICTBHIE 3aps/I10B;

ONKCHIBaTh MEXaHHYECKOE ABM)KEHHE, HCIONIb3YyS (PU3MYEeCKHe BEIMYMHBI: KOOpPAMHATA, MYTh,
NepeMENIEHNE, CKOPOCTb, YCKOPEHHME, Macca Tella, Cujla, UMIYJIbC Tejla, KUHETHYecKass DSHEprus,
NOTEHIMAJIbHAs SHEPTHsl, MEXaHn4eckas padoTa, MeXaHHMUYECKasi MOIIHOCTb; MPH ONMHCAHUU MPABUIILHO
TpPakTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHUS U €IUHUIbI, HaXOAUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C APYTUMHU BEIUUYUHAMU;

OINKCHIBATh M3YyUEHHBIE TEIJIOBbIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHHUSA, UCIONb3YS (U3NYECKUE
BEJIMYMHBI: JIaBJICHUE ra3a, TeMIIepaTypa, CPEeIHsAsd KUHETUUYECKas DHEPIHsl XaOTUYECKOTO JIBUKEHUS



MOJIEKYJI, CPEIHEKBAPAaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMUYECTBO TEIUIOTHI, BHYTPEHHsS SHEpPIus, padboTa
raza, Ko3(pQpHUUUEeHT MOJe3HOr0 ASUCTBHUS TEIUIOBOTO JBUTATENs; IPU ONUCAHUU MPABUIBHO TPAKTOBAThH
(¢U3NUeCKUil CMBICT HCIOJNB3YEMBbIX BEIMYUH, WX OOO3HAUYECHUS M EIUHMIBI, HAXOIUTh (OPMYIIBL,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMU BEITUUHHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUYECKHME CBOWCTBA BEUIECTBA M JJIEKTPUYECKUE SIBICHMS
(mporecchbl), HUCHONB3ysAd (U3WYECKHE BEIMYUHBL: DJICKTPUUYECKUNA 3apsis, DJIEKTPUYECKOEe TOoJe,
HANpspKEHHOCTh IOJIS, MOTEHLMAJ, Pa3HOCTh INOTEHLMUAIOB; IPU OINKUCAHUU IPABUIBHO TPAKTOBATh
(Gu3nyecKkuil CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHMsI M CIMHUIIBI; YKa3blBaTh (DOPMYIIBL,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTMMU BETUUYMHAMU;

aHATM3UPOBATh (PU3NYECKHE MPOLIECCH U SBJICHUS, UCTIOIB3Ys (PU3NUECKUE 3aKOHBI U MPUHLUIIBL:
3aKoH BceMupHoro tsrotenus, |, 11 u 1l 3axons! HeroTOHA, 3aK0H cOXpaHEHUsI MEXaHUUYECKON SHEpruu,
3aKOH COXPAHEHUS HMMILYJIbCA, IPUHLMII CYNEPHO3ULMHA CWJI, IMPUHLUI PAaBHONPABUS WHEPLHAIbHBIX
CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETHUYECKYIO0 TEOPUIO CTPOEHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpeaHel KMHETUYECKON SHEPTruy TEIIOBOTO JABIKEHHS MOJIEKYJ ¢ aOCOIOTHOM TeMIlepaTypoi, MepBhIi
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHECHHMSI JIEKTPUYECKOrO 3apsaa, 3akoH KyioHa, Ipu 3TOM pas3yinyaTh
CJIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHHE M YCJIOBUs (IpaHMIbI, 00JIACTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPUHIMIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHHUUYECKHX YCTPOWCTB;
pa3nuyath yCcIoBUs UX O€30MIACHOTO MCIIOJIB30BAHMS B TOBCETHEBHOM JKU3HU;

BBINOJIHATh AKCHEPUMEHThl [0 HCCIEIOBAaHUIO (PU3MUECKUX SIBJIEHHMM M IPOLECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX W3MEPEHUH, Mpu 3TOM (OpMYIHpOBaTh MpodiieMy/3aqady U
THIIOTE3y Yy4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyIOBaHUS, TPOBOIUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NpPSAIMbIE M KOCBEHHbIE HM3MEpeHHsl (PU3MUYECKUX BEIWYMH, IPU 3TOM BbIOHMpATh
ONTUMAJIBHBIA CIIOCOO H3MEPEHUsT M UCIOJIb30BaTh H3BECTHBIE METOJbl OLEHKM IOTPEIIHOCTEH
WU3MEPEHHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMHU C MCIOJIb30BAHUEM MPSAMBIX
U3MEpEeHuil, NpU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (HUKCHpPOBATh pe3yiabTaTbl MOJIYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE TaONUI M TpaduKOB, AeiaTh BBIBOABI MO pPe3yJbTaTaMm
WCCJIEIOBAHMS;

coOnrofaTh mpaBmiia 0€30IaCHOrO TpyJa MpHU NMPOBEIEHUU MCCIENOBAaHUM B paMKax y4eOHOro
JKCHEPUMEHTa, y4eOHO-HCCIIEOBATEIbCKOM M NPOEKTHON AEATENbHOCTH C  HCHOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1TaOOPaTOPHOr0 000PYAOBAHUS;

pemarh pacu€THBIE 3a/aydl C SIBHO 33JaHHOM (M3MYECKOM MOJENblo, HUCIONb3ys (hU3MUecKue
3aKOHBI U MPHUHIMIBI, HA OCHOBE aHajJIM3a YCJIOBUS 3a/aydl BbIOMpaTh (PU3MUYECKYI0 MOJENb, BBIIEIATH
¢u3nyeckre BeIMUUHBI U (HOPMYJIbl, HEOOXOIUMBIE Il €€ pelIeHus, IPOBOAUTh Pacu€Thl U OLEHUBATh
pEaIbHOCTH MMOJIYYEHHOTO 3HaueHUs (pU3nyecKoi BEIMUHHBI,

pemiaTth KayecTBEHHbIE 3a/layM: BBICTpaMBaTh JIOTUYECKH HEMNPOTHUBOPEUYMBYIO  IIETIOYKY
pacCyXJIEHHI ¢ OMOpoi Ha U3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh MPH PELICHUH Y4EeOHBIX 3a7auy COBpPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJIOTUH IS
MIOWCKA, CTPYKTYPUPOBAHHUS, WHTEPHpPETAlMM M TPEACTaBICHUS Y4eOHON U Hay4YHO-TIOMYJSPHOMN
uH(pOpMallMK, TOJYYEHHOW W3 PAa3IUYHBIX HCTOYHHMKOB, KPUTUYECKH aHAIU3UPOBATH MOIYyYaEMYIO
uH(pOpPMaILIHIO;

NPUBOAUTH MPUMEPHI BKIIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;



UCTIOJIB30BAaTh TEOPETUYECCKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOW KH3HH JJISI OOCCIICYCHUS
0€30MmacHOCTH TpH OOpalIeHWU C TPUOOpaMH W TEXHHYSCKHMHU YCTPOWCTBAMH, JJISI COXPaHCHHS
3JI0POBBS M COOJIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIEeH cpe/ie;

paboTaTh B TPYIIE C BBITOJHCHHEM pA3JIMYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH PabOTy
TPYIIIbI, PAlMOHAIBHO PACHPENENATh OOSI3aHHOCTH W IJIAHUPOBATh JESITEIBHOCTh B HECTAHIAPTHBIX
CHUTYaIUsIX, aJICKBATHO OLICHUBATh BKJIA/I K&XKOTO M3 YYACTHUKOB IPYIIIBI B PELICHUE pacCMaTpHBAaEMOM
poOIeMBI.

K koHIty oOydenust B 11 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPa)aTh
Cc(OPMHUPOBAHHOCTh y O0YYArOIINXCS YMEHUH:

JICMOHCTPUPOBATH Ha MPUMEPAX PoJib U MeCTO (GU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MHUpPa, B Pa3BUTHUH COBPEMEHHOW TEXHHKH W TEXHOJOTWH, B MPAKTHYECKOH NEATEIbHOCTH
JIFO/IeH, IIEJIOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUDA;

YYUTHIBATh TPAHUIIBI TIPUMECHEHUSI W3YUCHHBIX (PM3UYECKUX MOJEJICH: TOUYCUHBIH ICKTPUICCKUN
3apsili, JIyd CBETa, TOUCYHBIA MCTOYHUK CBETA, sIEpHAsi MOJEIb aToMa, HYKJIIOHHAs MOJICIb aTOMHOTO
siipa MpH pelieHrH GU3NYSCKHUX 3a/1ay;

pacrio3HaBath (U3MYECKHE SBJICHUS (MPOIECCH) W OOBSACHATH HMX HAa OCHOBE 3aKOHOB
AJNEKTPOJMHAMUKA M KBAaHTOBOW (U3UKU: DJICKTPUYECKas IMPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JCHUCTBHS TOKA, B3aMMOJCHCTBUE MAarHUTOB, 3JCKTPOMArHUTHAS WHIYKIIHSI,
JICWCTBME MAarHUTHOI'O TOJS HA IPOBOJHUK C TOKOM M JBWKYIIMICS 3apsll, 3JICKTPOMArHUTHBIC
KOJICOAHUST ¥ BOJIHBL, TIPSIMOJIMHEWHOE pPACHPOCTPAHCHUE CBETa, OTPAKEHUE, MPEIOMIICHUE,
uHTephepeHIms, Audpakiys U TMOJISpH3AIMs CBETa, TUCIEPCHs CBeTa, (oTodNeKTpudeckuid 3ddekt
(poroaddexr), cBeroBOEC AaBIICHWE, BO3SHUKHOBEHHE JIMHEHYATOrO0 CIIEKTpa aTroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBCHHAS PaI0AKTHBHOCTB;

ONKCBHIBATh HM3YYCHHBIC CBOWCTBA BelIecTBa (IJEKTPUYCCKHE, MArHUTHBIC, ONTHYECKHE,
AIEKTPUUECKYI0 TPOBOJUMOCTh PA3IMYHBIX CpPEA) M AJIEKTPOMArHUTHBIC SIBICHHUS (IPOIIECCHI),
UCTIONB3Ysl (PM3MUYCCKHUE BEJIMYHMHBL: DJICKTPUYCCKUI 3apsl, CHJa TOKa, JJICKTPUYECKOE HAMpsIKEHUE,
JJIEKTPUYECKOE COIMPOTHUBJICHUE, PAa3HOCTh MOTEHIIMANOB, 3JIEKTPOJABMKYIIAs CHia, padoTa ToOKa,
MHIYKIUS MarHUTHOTO TMoJisi, cuia Amrmepa, cuia JlopeHna, MHIYKTHBHOCTh KAaTyIIKH, SHEPTHUS
AIIEKTPUYECKOTO ¥ MAarHUTHOTO TIOJIEH, TIEPHOJT U YacToTa KojeOaHui B K0i1e0aTeIbHOM KOHTYpE, 3apsij
U CWJAa TOKAa B MPOIIECCE TapMOHMUYECKUX DJICKTPOMArHUTHBIX KoJicOaHH, (HOKYCHOE PaCCTOSIHHE U
OIITHYECKas CUJIa JINH3BI, IPH ONUCAHUU TMPABHIBHO TPAKTOBATH (DM3MUYCCKUN CMBICT HMCIOJIb3YeMbIX
BEJIMYMH, UX O0O3HAUCHHS W EIAMHUIIBI, YKa3bIBaTh (OPMYJBI, CBSA3BIBAIONINE NAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTHMH BEITHYNHAMH;

OIUCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHS W TPOIECCHI, MCHONB3YS (U3MYCCKUE BEITHMYMHBI:
CKOPOCTB AJICKTPOMATrHUTHBIX BOJIH, [UTMHA BOJTHBI M YaCTOTA CBETA, SHEPTUs M UMITYJILC (POTOHA, IEPUOJ
NOJTypacrajia, SHEeprHs CBA3M aTOMHBIX S/Iep, TIPH OMMCAHUU NPABUIBHO TPAKTOBATh (PU3UUECKHIA CMBICI
UCTIONIb3yEMbIX BEIIMYMH, UX O0O03HAUCHMS M €IWHHIBL, YKa3blBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JTaHHYIO
(GU3MYECKYIO BEJIMYMHY C IPYTUMH BEJIMYMHAMU, BHIYUCIISATH 3HAUCHHE (U3MYECKON BETHYMHBI,

aHAJIM3UPOBATh (PU3MUCCKHUE MPOIECCHI U SIBICHHUS, UCTIONB3YS (U3MUSCKHE 3aKOHBI M TPHHITHUIIbL:
3akoH OMa, 3aKOHBI ITOCIIEIOBATEILHOTO U MapajlIeIbHOIO COCAMHEHHS TIPOBOIHUKOB, 3aKOH JIKoymsa—
JleHna, 3aKOH AJIEKTPOMArHUTHOW MHIYKIMH, 3aKOH NPSMOJIMHEHHOTO paclpOCTPAaHEHUS CBETA, 3aKOHbI
OTpakKeHMsI CBETa, 3aKOHbI NPEJOMJIEHUS CBeTa, ypaBHeHHe OifHIITeNHa it (oTorddexTa, 3aKoH
COXpaHEHUsI PHEPTHH, 3aKOH COXPAaHCHHUS UMITYJIbCA, 3aKOH COXPAaHEHHS JICKTPHUYECKOTO 3apsja, 3aKOH
COXpaHEHHsI MacCOBOTO YHUCIIa, MOCTYAaThl bopa, 3aK0oH paJuoaKTHBHOTO pacnaja, mpu 3TOM pa3iInyarh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKCHUE U YCIIOBHS (TpaHHIBI, 001acTH)
PUMEHUMOCTH;



ONpPEACIIATh HAIPABJICHUE BEKTOPA MHIYKIMM MAarHUTHOTO IOJS NPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTDH U OIHCHIBATh U300paXKEHUE, CO3JaBAEMOE INIOCKUM 3€PKaJIoM, TOHKOM JTMH30M;

BBIIOJIHATh AKCIEPUMEHTHl [0 MCCIEIOBAaHHUIO (PU3MYECKUX SIBJIEHHMM M IPOLECCOB C
UCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX M3MEpPEHHil: mpH 3TOM (GOpMYIHpOBaTh IpodiemMy/3afauy U
THIIOTE3y y4eOHOT0 SKCIIepUMEHTa, COOUpaTh YCTaHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHUS, TPOBOIUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh NpPSAIMbIE M KOCBEHHBbIE M3MEpeHHs] (PU3MUYECKUX BEIMYMH, IPU 3TOM BbIOMpATh
ONTUMAJIBHBIA CIIOCOO HM3MEPEHUs M UCIOJIb30BaTh W3BECTHBIE METOJbl OLEHKU IOTPELIHOCTEH
U3MEPEHHU;

UCCIIEIOBATh 3aBHCUMOCTU (PM3WYECKUX BEIMYMH C HCIIOJIB30BAHUEM MPSAMBIX M3MEPEHHU: MpU
9TOM KOHCTPYUPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJie TaOIMI U rpadUKoOB, A€1aTh BBIBOABI 10 pe3ybTaTaM HCCIeI0BaHUS;

cobroaTh IpaBuia 0€30IacHOrO Tpyda NPH NPOBEAECHHM MCCIEAOBAHUN B paMKax y4eOHOro
IKCIEPUMEHTA, y4eOHO-UCCIIEAOBATEILCKOM M  INPOEKTHOM JIEATEIIBHOCTH C  HUCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1JaOOpaTOPHOr0 000PYAOBaHUS;

pewiath pacuy€THble 3aJaud C SIBHO 3aJaHHON (U3MYECKON MOAEeblo, UCHOJb3Yyd (hu3nyecKue
3aKOHBI M TPUHIHUIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 33Jaud BHIOMPATh (DU3MUYECKYIO MOJENb, BBLICISATH
¢u3nveckre BeTMUMHBI i (HOPMYJIBI, HEOOXOAUMBIE IS €€ pEelIeHus], TPOBOIUTH PACYETHI U OIICHUBATH
PEaIbHOCTh MOJIyYEHHOI'O 3HauUeHUs (PU3MUECKOM BETMUUHBI;

pelmaTe KAayeCTBEHHBIE 3aJayM: BBICTpaMBaTh JIOTUYECKHM HENPOTHMBOPEYMBYIO  LIEMOUYKY
paccyXIeHHiA ¢ ONOpOr Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCTIOJIB30BaTh MPH PEUICHUH YYEOHBIX 3a7ad COBPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJIOTHUH IS
IIOUCKA, CTPYKTYPUPOBAHHUS, HHTEpHpPETAllMd M TPEACTaBICHUS Y4eOHOH H Hay4dHO-IOMYJSPHOMN
UHPOpPMALIMKY, TOJYYEHHONM M3 PA3JIUYHBIX HCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH I0JIy4aeMyIo
uH(pOpMalLIHIO;

OOBSACHATh NPUHIUIBI JEUCTBUS MAIlMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MaCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3UKE B IMOBCEAHEBHOM JKU3HU JJIsl 00eCHedeHUs
0€30IacCHOCTH TpU OOpalleHuH ¢ MNpUOOpaMU U TEXHUYECKMMHU YCTPOWCTBAMH, ISl COXpPaHEHMS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TpyHIe C BBIMOJIHEHHEM pA3JIUYHbIX COLUANBHBIX pOJIeH, IJIaHMPOBaTh pPaboOTy
IpYNIbl, PalMOHAIBHO paclpeAesaTh OOS3aHHOCTH W IUIAHUPOBATH JAESTEIbHOCTh B HECTAHJAPTHBIX
CUTYalUsX, aIEKBATHO OLIEHNUBATh BKJIAJ] KaX/I0T0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE pacCCMaTPUBAEMOM
poOIeMBI.
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