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IosicHuTeIbHASA 3aMUCKA
Pabouas mporpamma oOs3arensHOro ydeOHOro mpeameTra «  ¢usuxka _» pa3zpaboTaHa B
COOTBETCTBUU C TPEOOBAHUSAMU:
o OenepanpHoro 3akona Poccuiickoit @enepanun ot 29 nexadbps 2012 r. N 273-D3 «O6
oOpa3zoBanuu B Poccuiickoit denepanun»
e ®I'OC OOO ytBepxnéHHoro npukazoMm MuHucrepcrBa npocseuieHuss PO or 31 mas
2021 r. Ne 287(myst 10 — 11 kmaccoB)
®  eodepanvHoll  00PA306AMENLHOU  NPOCPAMMbBL  CPeOHe20  obuje2o  00paA308aHusl,
ymeepowcoennas npuxkazom Mununpocseewenusi Poccuu om 23.11.2022 Ne 1014,
e Paboueit mporpammel Bociutanuss MOY COI Ne 15 r. bop3ss
e VYuebnoro mrana MOY COLL Ne 15 r. bop3s
e Konuenuueil mnpenogaBaHus yudeOHoro mnpeamera «®Puszuka» B 00pa3oBaTENIbHBIX
OpraHHu3aIHsIX Poccuiickoii Oenepanu, pean3yIoNuX OCHOBHBIE
ob1eobpaszoBarenbHbie TporpamMmbl (YTBepkaena Pemennem Kosernn MunucrepcTsa
[Tpocsemienus Poccutickoit denepanuu, npotokon ot 03 nexkadps 2019 r. NelIK

OO0mas xapakTepuCTHKA y4eOHOI0 MpeaMeTa

[Iporpamma mo ¢usmke 0a30BOTO YpOBHS HAa YPOBHE CpETHEro OOIIEro oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
benepanbHOi paloueil mporpaMMbl BOCIHUTAaHMS M KOHLENIMM IPENoAaBaHUs y4eOHOro
npenmera «@usuka» B 0o0pa3zoBaTesNbHbIX —opraHmzanusax Poccuiickoir  denepauuu,
peaIn3yomuX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBbI.
CopepxaHnue nporpaMMmbl Mo (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMU
KapTuHbl Mupa oOydatommxcs 10-11 moaxoma. IlporpamMma mo ¢u3uke COOTBETCTBYET
tpedoBanusM OI'OC COO k nuaHUpyeMbIM JTUYHOCTHBIM KJIACCOB NMPU 00yYEHUHU UX PU3UKE Ha
06a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ESTEIbHOCTHOIO, MPEIMETHBIM M METanpeAMETHBIM
pe3ynbTataM OOYy4eHHMs, a TaK)K€ YUHUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
cBsi3ell (PU3UKU C €CTECTBEHHO-HAYYHBIMH YUE€OHBIMH MTPEIMETaMHU.

Ienn n3ydenusi yaeOHOro npeamera

- (¢opMHpOBaHME MHTEpeca W CTPEMIIEHUs OOydaroluxcs K HayYHOMY H3YUYEHHIO NPHUPOABI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TIPEJICTaBICHMM O HAy4yHOM MeEToJle TO3HaHUs H  (QOpMHUpOBaHUE
HCCJIE0BATENIBCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

- (hopmMHupoBaHUE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yYeHHs] OCHOB CTPOCHUSI MaTEPUH
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

- (opmupoBanue yMeHuN OOBSACHATH SBJICHHUSI C HCIOJB30BaHHEM (U3MUECKUX 3HAHUN H
Hay4HBIX JI0KA3aTENbCTB;

- (hopMHpoOBaHHE MPEACTAaBICHUN O posin GU3MKU U Pa3BUTHUS JPYTHUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOT .

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

Ha usyuenue ¢usuku (6a30BbI ypoBEeHb) Ha YPOBHE CpEeIHEro oomero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 vacoB (2
yaca B HEJIEII0).
[Ipennaraemeiii B mporpamMme mo (u3MKEe TMEpeueHb JIA0OPATOPHBIX W MPAKTHYECKUX PAbOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHMTENb JEJaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX PabOT H
OTIBITOB C YYETOM UHIUBUAYaTIbHBIX 0COOEHHOCTEN 00yUYatOIIUXCsl.



TemaTnueckoe naHnpoBanue ( ¢ U3MEHEHUSIMH)

10 kmace
29 X34 1=684
No Tema yuebHOTO KommuectBo KonnuectBo 20P/1IOP
/i 3aHATHUs/pasena 4acoB 4acoB
KOHTPOJIbHBIX,
NPaKTUYECKHUX,
J1a00paTOPHBIX,
MIPOCKTHBIX
pabor.
1 | pasnen 1.®Ousnka u METOABI 2
HAyYHOTO TIO3HAHUS
2 | paszmen 2.MexaHuKa 1/1 18
3 | pazmen 3.MoekynsipHas 1/1 24
bu3nKa U TEpMOJMHAMUKA
4 | paznen 4.25eKTpoAMHAMHUKA 3/3 22
5 PeszepBHOE Bpemst 2
HUTOIO: 68 u
TemaTnueckoe niianHnpoBanue ( ¢ U3MEHEHUSIMH)
11 xnace
2q X34 =684
Ne Tema yuebHOTO KonunyectBo KonuuectBo S0P/1IOP
n/m 3aHSTHS/pazaena 4acoB 4acoB
KOHTPOIBHBIX,
MPaKTHYECKUX,
71a00paToOpHBIX,
MIPOEKTHBIX
pabor.
1 | pasmen 1.9nekrpoauHaMHUKa 1/3 11
2 | paznmen 2.KoneOaHus U BOJTHBI 1/4 24
3 | pazmen 3.0cHOBBI 1 4
CIIeIMaIbHON TEOPUH
OTHOCHUTEJIBHOCTH
4 paznen 4.KBanroBas ¢uzuka 15
5 | pazmen 5.OmeMeHThI 1 7
aCTPOHOMHUU M aCTPOPUUKU




6 | pazmen 6.06006matomee 4
MOBTOPEHHE
7 PesepBHOE Bpems 3
HUTOI'O: 68 u
Conep:xkanue o0yuyeHust 10 knacc

Pazpnen 1. ®usuka u METOABI HAYYHOTO MO3HAHUS

®usuka — Hayka o mnpupozae. Haydnble MeTonwpl MO3HaHUS OKpyXkaromero mupa. Pois
SKCHEPUMEHTA U TEOPUH B IIPOLECCe TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunsie rumoTe3sl. @u3ndeckre 3aKOHBI
u Teopuu. ['paHu1Ib TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMNI cOOTBETCTBUS.

Poimp m wmecto ¢usuku B (POpMHpPOBAaHMHM COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnaiorossle U IU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexauuka

Tema 1. Kunemamuxa

Mexanuueckoe naBmxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTo ABMXKeHusd. Cucrema OTcuéra.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpedHsisl CKOPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. ClokeHHe NepeMelieHud u
CJI0’)KEHHE CKOPOCTEM.

PaBHOoMepHOE U paBHOYCKOpPEHHOE TpsIMOJIMHEWHOE JBWKeHue. [paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.
CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBuxenue. [[BrkeHrne MatepruasbHON TOUKH IO OKPYKHOCTH C MTOCTOSIHHOU 110
MOJYJII0O CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHAss CKOpPOoCTh. [leproa u vactoTa oOpamieHusl.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JBWKCHHE CHAPSIOB,
LEMHbIE U peMEHHbBIE TIEPEIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpa3zoBanme NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Temna, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.
HccnenoBanue COOTHOLIEHUST MEXKAY IyTSAMHU, NPOMJACHHBIMU TEJIOM 3a MOCIEAOBAaTENIbHBIC
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBMXEHUH C HayalbHOM CKOPOCTHIO,
PaBHOI HYJIIO.

N3yueHue NBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

Wzydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. [lunamuxa




[Ipunmun otHocutenbHocTH [anunes. IlepBwiii 3akoH HeroTona. MHepuualibHbIE CHUCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepro3uiuu cui. Bropoii 3akon HeroToHa 1711 MaTepuaibHOM
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEpUAIIBHBIX TOYEK.

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

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenune. Buapl Tpenus (mokosi, ckoiabxeHUs, kadeHus). Cuia tpenus. Cyxoe Tpenme. Cuia
TPEHUsSI CKOJIbXKEHHUsI U cwiia TpeHus nokos. Koadduuuent tpenns. Cuna cOnpoTUBICHUS TPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT cHJIbI OTHOCUTENIBHO OcH BpaunieHus. [linedo cuibl. YcnoBusi paBHOBECHsS! TBEPAOIO
Tena.

TexHuueckue ycTpoiicTBA M MPAKTUYECKOE MPUMEHEHWE: MOJUIIMIHUKH, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHE Macc B3aMMOJICUCTBYOIIMX TEJ.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JedopMaIiu.

HesecomocTs. Bec Tena rnpu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKMHE U PE3UHOBOM 00pasIie,
OT ux AehopmMaIiuu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3axkonvl coxpanenusi 8 MexaHuke

HNmnynbe MarepuanbHOM TOYKM (Tenla), CUCTEMbl MaTepHalbHBIX Todek. Mmmynbe cumisl u
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTH CHITBL.

Kunernyeckas sHeprusi MaTepuaibHOM TOUukH. Teopema 00 H3MEHEHNN KHHETHUECKON SHEPTUH.
[TorennuanbHas »Heprus. I[loTeHnuanbHas SHEpPrus ynpyro Ae(GopMHUPOBAHHON MPYKHUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble M HEMOTEHUUAbHBIE CUIbL. CBs3b pabOThl HEMOTEHUUAIBHBIX CHI C
M3MEHEHHEM MEXaHWYEeCKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOM dHEepruu.
VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckne yCTpOHMCTBA M MPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexon moTEeHIIMATBLHON SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3yuenne abCoOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBa3M pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKOM SHEpruu Tejla Ha IpUMepe
pacTsKEHUSl PE3UHOBOTO XKIyTa.

Paznen 3. MonekymsipHas pusnka u TepMOJIUHAMUKA



Tema 1. OcHoBbl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPHUH M HUX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe naBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens upeanbHoro rasza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBele 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3ompouecchl B uaealbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHHe U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHu4eckue yCTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, 10Ka3bIBAIOIIME IUCKPETHOE CTPOCHUE BEUIECTBA, (pOTOrpaguu MOJIEKYJ OpraHM4eCKUX
COEeIMHEHUI.

OmnpiTe! 0 AU(Py3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpYIOLIAs IPUPOLY JABICHHS ra3a Ha CTEHKH COCy/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHue mMacchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHUil 00bEMa KOMHATHI,
JABJICHUSI U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocrogbl mepmoOuHaMuKu

TepmoauHaMuyeckas cucteMa. BHyTpeHHsIsI SHEpTrHsl TEPMOAMHAMUYECKOM CHUCTEMBI U CIIOCOOBI
e€¢ wu3MmeHeHus. KommyecTBo TemnoTel W pabora. BHyTpeHHsIsI »HeEprusi OJAHOATOMHOIO
UJEAIBHOrO0 raza. Buael Teruionepenaun: TeIONPOBOAHOCT, KOHBEKIMS, U3TyYCHHE. Y AeIbHasA
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIoNepeIaye.

[Tonstue o0 aguabatHoMm mpouecce. IlepBelii 3akoH TepmoauHamMuku. IlpumeHeHue nepBoro
3aKOHa TEPMOJAMHAMHUKH K H3ompolieccaM. ['papuueckast uHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TemoBble MamuHbl. [IpuHUIUOBL HeHCTBUSA TemoBbIX MamuH. [IpeoOpasoBaHusi sHepruu B
TeroBbIX MammHax. Koadduuuent nonesnoro aeiictust teroBoil Mamusbl. Llukn Kapho u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.
TexHnuyeckue ycTpoiiCTBa M NPAaKTHUYECKOE NMPUMEHEHME: ABUIATElb BHYTPEHHEIO CrOpaHu,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEPTuu Teja MPH COBEPUICHUH PAaOOThI: BBUIET MPOOKH U3 OYTHUIKU
NoJ JeHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 3(upa B JTaTyHHOH TpyOke MyTEM TpeHUs
(BUICOIEMOHCTpAIIHS ).

M3MeHeHne BHYTpEHHEN dHEpruu (TeMIiepaTypsl) Tejla Ipu TeIIonepeaaye.

OnbIT Mo aadaTHOMY PaCHIMPEHUIO BO3TyXa (OMBIT C BO3IYIITHBIM OTHHBOM).

Monenu napoBoi TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHHUsI, PEaKTUBHOTO JIBUTATEJIs.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Aepecammuvie cocmoanus eeujecmea. Dazosvie nepexoosvl



[TapooOpa3oBanue u KoHAeHcarus. Vcmapenue u kureHue. AOCONIOTHAS W OTHOCHUTEIbHAs
BJIQXKHOCTh BO3/1yXa. HacelmeHHslil map. YaenbHas TEIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TEMIEPATypPbl KUTIEHUS OT JaBJICHUSI.

Tépmoe Tteno. Kpucramnmdeckune u amopdHbie Tena. AHHM30TPOIHUS CBONCTB KPHCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u kpucramnuzauus. YelbHas
TeruioTa riasieHus. CyOnumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KaJJOpUMETpP, TEXHOJOTUU TIOJIYyYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIEe
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

Crioco0bl M3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MaBICHUS KPUCTAITMYECKOTO BEIIeCTBa.

JleMoHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Paznen 4. Dnexrpoaunamuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauus Teja. JeKTpuyeckui 3apsia. JlBa Buzaa ayeKTpudeckux 3apsaos. IIpoBoanukwy,
JUAJIEKTPUKU U TTOIYITPOBOJIHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.
BzaumoneiictBue 3apsiioB. 3akoH Kymona. TodedHbIN dlEKTpUYECKUN 3apsl. DIEKTPUUECKOE
nosie. Hanpsix€HHOCTh 3nekTpruyeckoro noss. [IpuHuun cynepno3uium 3IeKTPUIECKUX MOJIEH.
JInHnM HaNPsKEHHOCTH DJIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro noms. [lorennuan. Paznocts morennuanos. [IpoBoguuku u
JIUAJIEKTPUKH B DJIEKTPOCTATUYECKOM I0J€. J(ManeKkTpuyeckas NpoOHULAeMOCTb.
OnektpoéMkocTs. KoHaeHcatop. ONEKTpOEMKOCTh INIOCKOTO  KOHAEHCATOpa. OHEpPrus
3apsKEHHOIO KOHJIEHCATOPA.

TexHuueckue ycTpoWcTBA W MPAKTUUYECKOE MPUMEHEHHUE: DIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopeiicTBre HaAIEKTPU30BAHHBIX TET.

DNEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IIOJIE.

DINeKTpOoCcTaTUYECKas 3allIuTa.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTDH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTOpa OT IUIOUIAAM IJIACTHUH, PACCTOSIHUS
MEXIy HUMH H TUAJIEKTPUICCKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanuwiii s1ekmpudeckuti mox. Toxu 6 pasnuuHvix cpeoax

ONEKTPUYECKUN TOK. YCIIOBHS CYyLIECTBOBAaHUS 3JIEKTPUUECKOro Toka. Mctounuku toka. Cuna
ToKa. [I0CTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUUYECKOE COMPOTHUBIICHHUE. YIEIbHOE CONMpOTHUBIEHUE BemnlecTBa. IlocnemoBarenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COCINHEHNE IIPOBOJHUKOB.



PaboTa snektpuueckoro Toka. 3akoH Jlxoys—JIeHa. MOIHOCT 3IEKTPUIECKOTO TOKA.
DNEKTPOABUKYIAsE CUJa W BHYTPEHHEE COMNPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMpIkaHue.

DJNIeKTpOHHAsI MPOBOJAUMOCTD TBEPJBIX METAJJIOB. 3aBUCUMOCTH CONPOTUBJICHUS METAUIOB OT
teMriepatypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

[TorynpoBoauuku. CoOCTBEHHAs! U MPUMECHAs] IPOBOJAUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA p—
n-nepexoxa. [loaynpoBoJHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUII TOK B pPAacTBOpax M pacIjlaBax dSJEKTPOJMTOB. JIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

OneKkTpuueckuil TOoK B raszax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIA pa3psaia. MoaHus.
IIna3zma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIEepMETpP, BOJIBTMETP, pPeocTar,
UCTOYHUKMA TOKA, OJCKTPOHArPEBaTEbHBIC MPUOOPHI, JJICKTPOOCBETUTEIBHBIC IMPUOOPHI,
TEPMOMETP  COMPOTUBIEHUS, BAKYyMHBIM  JMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh  CONPOTUBIICHUSA LMUIMHAPUYECKUX TPOBOAHMKOB OT JUIMHBI, ILJIOIIAIU
MONIEPEUHOT0 CEYCHUS U MaTepHaa.

CMmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

IIpsmMoe wm3MepeHue JIIEKTPOABMKYIIEH Ccuibl. KOpoTkoe 3aMblKaHHE TaJlbBAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

HckpoBoit pa3psag 1 IPOBOAUMOCTb BO3IyXa.

OIHOCTOPOHHSS TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHne cMemaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenne smeKTpoABHKYIIEH CUITbI HICTOYHUKA TOKA U €r0 BHYTPEHHET'0 COMIPOTHUBIICHUS.
Habmroienue snekrponusa.

MexnpeameTHbIe CBSI3H

Wzyuyenne kypca ¢uszuku ©Oa3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTeMaTHUKH, OWOJIOTHHM, XWUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meocnpeomemnvie nonsamust, CBI3aHHBIE C U3yYCHHEM METOJIOB HAYYHOTO TIO3HAHUS: SIBJICHHE,
HAy4YHBIA (akT, THMOTE3a, (hU3NUecKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOIeHUE, YKCIICPUMEHT,
MOJICIIUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelnieHne CUCTEMbI YpaBHEHUH, uHelHas QyHKus, mapabona, runepbona, ux
rpa¢uKku M CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U WX MPOEKUHUU HA OCH KOOPJUHAT,
CJIO’KEHHE BEKTOPOB.

buonocus: mexanudeckoe BIKEHUE B KUBOU mpupoje, Auddy3usi, 0cCMOC, TETNIO0OMEH KUBBIX
OpraHu3MOB (BUIBI TEIUIONEPEIaur, TEIJIOBOE PABHOBECHUE), DIICKTPUUECKHUE SBJICHUS B KUBOU
pUPOJIE.

Xumus: IHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJAKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUJIOB, AJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJIbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHHE [BWKEHUM C HCIOJBb30BAHHEM MEXAaHHU3MOB, Y4ET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITYJIbca B TEXHUKE (pakera,



BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mnapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHIUIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCIIE
HAHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTPOCTaTHUecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPHUHTEp, dJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TIPUOOPHI, FAIbBAHUKA.

Conep:xxaHue o0ydeHust 11 xnacc

Paznen 1. DnexkrpoaunamMuka

Tema 3. Maenumnoe none. dneKkmpomacHUmMHAas UHOYKYUs

ITocrositHHbIE MarHWUTHL. B3auMmozneicTBHE IOCTOSHHBIX MarHuToB. MarHutHoe mnoise. Bekrtop
MarHuTHOM HMHAyKUMH. lIpyuHOMD cynepnosuuuMyM MarHUTHBIX IOojed. JIMHMM MarHuTHOM
uHAyKuuy. KapTiHa TuHUM MarHUTHOM MHAYKLNU I0JIS TIOCTOSIHHBIX MarHuTOB.

MaruauTtHoe 1noJje IpoBoJHUKa ¢ TOKOM. KapTruHa TMHUNA HHAYKIIMK MAarHUTHOTO OJIS JJTMHHOTO
IPSIMOrO INPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJHHMKA, KaTyIIKM C TOKOM. OmbIT
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAalIPABJICHUE.

Cuna Jlopenua, e€ Moaysb U HampaBieHUE. J[BU)KeHUE 3apsyKEHHOW 4acTULbl B OJHOPOAHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBneHne  3yeKTpOMarHUTHOM  MHAyKUuW. [IoTOk  BekTOpa  MarHUTHOW — MHAYKIUH.
ONEeKTPOABMKYIIAs CUJIa MHAYKLIHU. 3aKOH 2JIEKTPOMAarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexkTpuueckoe 1mosie. ONEKTPOABMKYLIAs cujla MHIYKIUMM B IPOBOJHUKE,
JBIKYILIEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KLU,

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoWcTBa W MPaKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE  MarHWTBHI,
AJIEKTPOMArHUTHl, MJIEKTPOJIBUraTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.
Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T10JIEM.

JIuHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuta Amrepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DIIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKITHH.

IIpaBuno Jlenna.

3aBUCHUMOCTB IEKTPOJABHKYIIEN CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO ITOTOKA.
SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paznen 2. Konebanus v BOJTHBI

Tema 1. Mexanuueckue u s1eKkmpomacHumHule KoneOanus

Konebarenbnas cucrema. CBOOOAHBIE MEeXaHWUECKHUE KoneOanus. ['apMoHUYecKue KojaeOaHusl.
[Tepuon, wacrora, ammautyna U (aza xoneOanuid. [IpykuHHBIH MasTHUK. MaTemMaTHYEeCKUI
MasiTHUK. YpaBHEHHE rapMOHUYECKUX KoseOaHuid. [IpeBpaiieHne s3Hepruu mpu rapMOHHMYECKUX
KOJIeOaHUSX.



Konebarenbubiit  koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJNE€OaHHMS B  HJICATBHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU H  JIIEKTPOMATrHUTHBIMHU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UICAIBHOM KojeOaTelbHOM
KOHTYDE.

[IpencraBienne o 3aTyXalolUX KojeOaHUAX. BpIHyXIeHHbIE MeXaHHMYeCKHe KoJeOaHuUs.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbii TOk. CHUHYCOMJAIBHBIA IEPEMEHHBIA TOK. MOIIHOCTH IEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HATIPSKECHUS.

Tpanchopmarop. IlpousBoactBo, mnepenaya u MNOTpeOJICHHE DIIEKTPUUYECKOW DHEPTHUU.
DKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosib30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCcTpoMCTBa M IIPAKTHUYECKOE IPUMEHEHHUE: MIEKTPUYECKUN 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKA, JINHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHOM cHCTeMbl (MPY>KUHHBIM WM MaTeMaTUYeCKU
MasITHUK).

Habmroenue 3aTyxaroniux koiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmtoienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcruorpamMmbl (3aBUCUMOCTHU CHITBI TOKA U HATIPSDKEHUS OT BPEMEHHM ) AJIs DJIEKTPOMAarHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mnocineaoBaTelbHOM COEAUHEHUU PE3UCTOpa, KAaTyIIKd WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCHUMOCTH TEpHOJa MalbIX KoJeOaHUil rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpy3a.

HccnenoBanne nmepeMEeHHOro0 TOKa B LEMU M3 MOCIEI0BATENbHO COSAMHEHHBIX KOHJIEHCATOPA,
KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble G0JIHbL

Mexannyeckue BOJIHBI, YCIOBUSI pacnpoctpaHeHus. [lepuoa. CkopocTb pacmpocTpaHEHUS U
mHa BoiHBL.  [lomepeuHble M TpoOJONbHBIE BONHBL. UWHTepdepeHius u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJHBIL. Y CIOBUS M3JIyYEHUS DJIEKTPOMAarHWTHBIX BOJIH. BzammHas
opueHranus BektopoB E, B, V B snexkrpomaruutHoi BoiHe. CBOWCTBAa 3JIE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWE, NpeJIOMJICHUE, NoJsapu3anus, audpaxius, uarepdepenius. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana smeKTpoMarHUTHEIX BOJIH. [I[puMeHeHHe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAIOIICH CPEeIbI.

TexHuueckue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: MY3bIKAIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasl JTMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAHONpPUEMHHUK, TEIECBHU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOG:mromeecs Teno kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPETOMIICHUS MEXaHUYECKIX BOJIH.

Hab6nronenue natepdepeHuu u U pakiinid MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.



HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/ION M 9acTOTOM KOJIeOaHUH.
HccnenoBanue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHME, IOJIspU3aLus,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBeTa B OAHOPOJHOU cpene. JIyu
cBeTa. ToueuHblli HICTOYHHK CBETA.

OTtpaxkeHnue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoenue n300pakeHui B INIOCKOM 3€pKalie.
[Ipenomnenue cBeta. 3aKOHBI MPETOMJICHUS CBeTa. AOCONIOTHBIA MMOKa3aTelb MPETOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.
Hucniepcus cBera. CnoxxHbIi coctaB 6eoro csera. Lger.

Cobupatoiue U pacceuBaroniye JUH3bl. ToHKas nuH3a. DOKyCHOE pacCTOsIHUE W ONTHYECcKas
cuiia TOHKOW JIMH3BL llocTpoeHne n300pakeHWil B COOMPAIOMIMX W PACCEMBAIONIMX JIMH3aX.
®opmysa TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JTMH3OM.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. UnTepdepeniust cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUS HAOIIOICHUS
MaKCHMyMOB ¥ MUHIMYMOB B HHTeP(EPESHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpaxknus ceera. [udpaknuonHas pemérka. YcioBue HaOMIOACHUS TJIaBHBIX MaKCUMYMOB
IPU MaJJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY .

ITonsipuszanus ceera.

TexHuyeckue yCTpoWCTBa W MPAKTHUYECKOE NPUMEHEHHE: OuKH, Jyma, ¢oToamnmnapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, TU(PpPaKINOHHAS
pEIETKA, TOJIIPOnL.

Jlemoncmpayuu

[TpsamonuHeiHOe pacnipocTpaHeHHe, OTpaXKeHHE U MpesoMiieHne ceeta. OnTuyeckue npudopshl.
[TontHOE BHYTpEeHHEE OTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Habmronenue natepdepeHnnu cera.

Hab6monenue nudpakiuu certa.

HaGnronenue nucnepcuu cBeTa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ MTOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Paznen 3. OcHOBBI cCieUAIBHON TEOPUH OTHOCUTEIIBHOCTH

['paHunbl TPUMEHUMOCTH KJaccMueckol wmexaHuku. IlocTynaTel crenuanbHONM Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyMe, TPUHIIUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.

OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Paznen 4. KBanToBas ¢pusnka

Tema 1. Dnemenmuol K8AHMOBOU ONMUKU

@®otonbl. Popmyna [lnanka cBs3u SHepruu (POTOHA C €ro YacTOTOM. DHEPrust U HMMITYJIbC
dboToHa.



OtkpeiTue u uccnenaopanue ¢orodddekra. Ombitel A. I'. Cromerosa. 3akonbl doTodrddexra.
VYpaBuenue DitHmreliHa g Gororddexra. «KpacHast rpanuma» gorospdexra.

JaBnenue cera. Onwitel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpoilcTBa W HpPAaKTUYECKOE IpUMEHEHHe: (OTOAIEMEHT, (HOTONATUHUK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

CounneuyHnas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pe3epdopaa no paccesHuto o-yactull. [lnanerapHas moneins
atoma. [locrymarer bopa. M3myuenue u morsiomnienne (GOTOHOB MPH MEPEXO0JE aToMa C OJIHOTO
YPOBHS SHEPruM Ha Apyroil. Buasl ciektpoB. CreKkTp ypoOBHEH S3HEPIMM aTOMa BOAOPOJIA.
BonnoBsie cBolicTBa yactuu. Bosnbl ne bpoiinsa. KopyckynsipHO-BOJTHOBOM Ayallu3M.
CnioHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.

TexHuuyeckue ycTpoicTBa U IPAaKTUUECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN aHaIU3 (CIEKTPOCKON),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hablmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe sa0po

OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs sjpa. OTKpBITHE DPATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paauoakTUBHOTO u3nyueHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ayuyeHus. BivsHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE MpoTOHAa M HeWTpoHa. Hyxnonnas monens saapa I'elizenGepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacnaa. ONEKTpOHHBIH M MO3UTPOHHBIM OeTa-pacnan. ['amma-usznmyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.

DOHeprust cBs3M HyKJIOHOB B sizipe. SnepHble cuibl. Jledekt maccol sapa.

S nepusle peakunu. [lenenue u CUHTE3 SAED.

Snepubiii peakrop. TepmosaepHblii cunTe3. [IpoOaeMbl U MEPCHIEKTUBBI SIEPHON SHEPTEeTHKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTreTHKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTanbHbIe B3auMoelcTBus. EquHcTBO hrsnyeckoit KapTUHBI MUpA.

TexHuyeckue yCTpOHCTBA W TPAaKTHUECKOE INpPUMEHEHHe: J03UMeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHM3HPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Paznen 5. DneMeHTH aCTPOHOMHUU M aCTPOPHU3UKU
Dranbl pa3BUTH acCTpoHOMHH. [IpUKIamHOE M MUPOBO33PEHUYECKOE 3HAUEHNE ACTPOHOMUH.
Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUIUMOE JBUKCHHE.



Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHepruu CosiHua M 3BE31. 3BE3bI, UX OCHOBHBIE
XapaKTepUCTUKU. JlmarpamMma «CHEKTPadbHBIM KJIacC — CBETHUMOCTBb». 3BE3AblI IJIaBHOU
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3]  IJIaBHOU
Iocien0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Mineunsiii [lyte — Hama [amaktuka. [lonoxenne u nemxenue Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuku U kBazapbl. YEpHBIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa06ma. Paz6eranue ramaktuk. Teopus bonbinoro
B3pbIBA. PEIMKTOBOE M3IIy4YeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumonennss HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHMEM KOMIIBIOTEPHBIX NPUIIOKEHUN A
OIpe/ieNIeHUs] TOJ0XKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHoro noxyuiapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, mianet, Mneunoro [lyru.

Ob6o06maromee MOBTOPEHNE

Ponp pu3uKM M acTpOHOMHMM B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COUAIbHOW U 3TUYECKON
cdepax IesITeTbHOCTH YEIOBEKa, PO M MECTO (PU3UKHU M aCTPOHOMHUH B COBPEMEHHON HAyYHOMH
KapTHHE MHpa, posib (U3NYECKOH TeopuH B (OPMHUPOBAHUU IPEJCTABICHUH O (PU3NYECKOH
KapTHHE MHpa, MeCTO (PU3MUYECKON KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeameTHbIe CBSI3H

N3yuenne kypca ¢usuku 0OazoBoro ypoBHsS B 11 Kilacce ocymecTBisieTcss ¢ y4€ToM
COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnule nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYyYHOTO TO3HAHUS: SBJICHUE,
Hay4HbII (akT, runoresa, pu3nveckas BeIMYMHA, 3aKOH, TEOpHs, HAONII0/IEHHE, SKCIIEPUMEHT,
MOJIEJIMPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHEHUH, TpPUTOHOMETpUYECKHE (QYHKLUUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbHI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTapHBIX (DYHKIIHA,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPE/IeNIEHNE TUIOIIAIU TIIOCKUX (pUryp u oobEéma Te.
buonoeusn: snekTpuyeckue SIBICHUS B JKUBOHM Npupoje, KojeOaTeabHbIE JIBM)KEHUS B JKUBOM
MPUPOJIE, ONITUYECKHE SIBICHUS B )KUBOU MPUPOE, ACUCTBHE paJlallii Ha KUBbIE OPTaHU3MBI.
Xumusa: cTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIIMYECKAsI CTPYKTypa TBEPABIX TEJ, MEXAHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

l'eoepaghus: MarHuTHBIE TONIOCa 3€MJIM, 3alie)kKM MAarHuTHBIX pya, (PoTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texunonoeus: JWHUAW DIIEKTPOINIEpEAAd, TEHEPATOp IEPEMEHHOIO TOKA, 3JIEKTPOJBUIATED,
UHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest

[lnanupyemble pe3ybTaThl OCBOEHHSI NPOrpaMMbl 1Mo (U3NKEe HAa YPOBHEe CpeIHero
0011ero o0pa3oBaHus



OcBoenue ydeOHOTO Tpenmera «@Pu3nMKay Ha YpOBHE CPEIHETO OO0IIero oO0pa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METAaIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yJIbTATOB.

JIM4uHOCTHBIE Pe3yJIbTaThl

JIM4yHOCTHBIE pe3yNbTaThl OCBOEHHS ydeOHOro mnpenmera «Du3nKa» JOIDKHBI OTpakaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3MLMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA JAEATEIbHOCTU B IPOLIECCE peaIn3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHOMN JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:
1) rpaxx1aHCKOTrO BOCIIUTAHUSA:
c(OPMHUPOBAHHOCTh T'PAXKIAHCKOM MO3ULUN 00YYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YIEeHa POCCUIICKOro 00I1ecTBa;
OPUHATHE TPAJULMOHHBIX  OOIIEYEIOBEUECKUX TIYMAaHHUCTUYECKMX M JE€MOKpPaTHYECKHX
IICHHOCTEIA;
TFOTOBHOCTb BECTH COBMECTHYIO [ESTE€IbHOCTh B MHTEpecax TIpakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAaMOYIPaBIEHUHU B 00pa30BaTeIbHON OpraHU3allly;
YMEHHE B3aUMO/IeHCTBOBATh C COLIMAIBbHBIMU MHCTUTYTAaMH B COOTBETCTBUU C UX QYHKLIMSIMU U
Ha3HAYCHUEM;
TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;
2)aTpuOTUYECKOTO BOCIIUTAHMUS:
c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKON UAEHTHYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIIKEHHUSM POCCHICKUX YUYEHBIX B
001acTi PU3MKU U TEXHUKH;
3)1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:
c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;
CIOCOOHOCTh OIEHWBATh CHUTYAallMIO W TPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;
4)3CTeTHYEeCKOro BOCIUTAHUS:
ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYash ACTETUKY HAay4YHOTO TBOPYECTBA, IMPHUCYLIETO
¢du3nueckoil Hayke;
5)TpyIOBOTO BOCIIUTAHHUS:
UHTEpEC K Pa3IM4HbIM cepam npodeccHoHANbHOM IeATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKOl W TEXHUKOM, YMEHHE COBepllaThb OCO3HaHHBIK BbIOOp Oynymiel mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O U caMOOOpa3oBaHMIO B oOjacTu (U3MKU Ha
NPOTSDKEHUH BCEH JKU3HU;
6)9KOJIOTUYECKOTO BOCITUTAHMUS:
c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH  KyJIbTYyphl, OCO3HAaHHE TJO0AJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;
IUIAaHUPOBaHHUE M OCYIIECTBICHHE ACUCTBUI B OKpYXalollei cpele Ha OCHOBE 3HAHMA Iesei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;
pacuIMpeHye OIbITa JIESTEIbHOCTH AKOJOTHYECKOW HANpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHWH Mo (HU3MKeE;
7)LEHHOCTH HAayYHOT'O ITO3HAHUS:
c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢du3nueckoil HayKH;
OCO3HaHME LEHHOCTH HAyYHOW JesITEIbHOCTH, T'OTOBHOCTh B IIPOLECCE H3Yy4eHUs (QU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTh HHANBHUIYaIbHO U B TPYTIIIE.



MeTanpeuMeTHHe pe3yJabTarTbl

[To3HaBaTeNIbHBIC YHUBEPCATBLHBIC YI€OHBIC JCHCTBHS

ba3oBbie mornyeckue AeMcTBUS:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh M aKTyalM3UpOBaTh mpobiemMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONPENIENATh LUEIU ACSITEIbHOCTHU, 33/1aBaTh MAPaMETPhl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJEeMbl C YYETOM aHajIM3a MMEIOIIUXCS MaTepHAbHBIX U
HEMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJILTATOB 1IEJISIM, OLICHUBATh
PHUCKU TIOCTIEACTBUI JESTENbHOCTH;

KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUSX PEAIbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBILUJICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble nccnenoBaTenbCKue A1eUCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATHSIMHI H METOIaMU (PU3UYECKON HAYKU;
BJIa/IETh HaBbIKAMHU y4eOHO-UCCIIEIOBATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIICHHs 3ajad
buznYeCcKOro coaepxKaHus, IPUMEHEHHUIO PAa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJCTh BUIAMHU JCATEIBHOCTH [0 TIOJYYCHUIO HOBOTO 3HAHHS, €ro HHTEPIpPETallnu,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3JJaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalIM3UPOBATh 3a7auy, BHIABUTATh TUIIOTE3Yy €€
pelieHus, HaX0IUTh apTYMEHTHI VIS JOKA3aTeNIbCTBA CBOMX YTBEP)KICHHH, 3a]1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH MOJYUYEHHBIE B XOJ€ PEIICHUS 3aJa4ll Pe3yJIbTaThl, KPUTUUECKH OIICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a7aul B OOpa30BATENbHON ACSITEIHHOCTH, B TOM
qrclie MpU U3YYeHUH (DU3HKY;

JIlaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 007IaCTh KU3HEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIC TOXOIbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIONINE aJbTePHATUBHBIC PEIICHUS.

Pa6ota ¢ nuadopmanmeii:

BJIa/IETh HAaBBIKAMU TMOy4YeHUS HHPOpMaK PU3NIECKOTO COACPkKAHUS U3 UCTOUHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TMOWCK, aHaJu3, CHCTEMATHU3AIlMI0 U WHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (GOPM MPEICTABICHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CPEJCTBA MH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B pPEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3aJa4 C COONMI0JIeHHEeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKU OE30MaCHOCTH, TUTHUEHBI, PECypCcOoCOepeKeHus, MPABOBBIX M ATHUYECKHUX
HOPM, HOPM HH(GOPMAITMOHHON O€30ITaCHOCTH;

CO3/aBaTh TEKCTHI (PU3MUYECKOTO COJCp)KaHUS B Pa3IMYHbIX (popmarax ¢ y4d€ToM Ha3HAYCHUS
uH(pOpMallUl W LEJIeBOW ayIJUTOPUM, BBIOMpas ONTHUMAIbHYIO (opMy MpencTaBiIeHUS U
BU3YaJIN3aIiu.

KoMMyHUKaTHBHbBIE YHUBEPCATIbHBIC YUEOHBIC ICHCTBHS:
OCYILECTBIIATh OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTEHI;



pa3BEPHYTO U JIOTUYHO U3J1araTh CBOXO TOYKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPE/CTB;
[IOHMMATh U UCHOJIb30BaTh IPEUMYIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPAaTh TEMAaTHUKy M METOAbl COBMECTHBIX MACHCTBUM ¢ ydu€TOM OOIIMX MHTEPECcCoB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUS 110
€€ JOCTH)KCHMIO: COCTaBIATh IUIAH JEUCTBUHM, pACHpPENENATh pPOJU € YYETOM MHEHUU
YYaCTHHUKOB, 00CYK/J1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLCHUBATb KAa4YC€CTBO CBOCIO BKJIaAa WM KaXXI0ro y4JaCTHHMKa KOMAaH/bI B O6IJ_II/II71 pe3yJibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKTHI, OHOCHHUBATH HACHU C TIO3MIHMU HOBU3HBI, OPWUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATEL IHMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CHUTyalUsX, IMPOSBJIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PerynsaTuBHbIe yHUBEpCATbHbIC yUeOHbBIE N1EHCTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATeNbHOCTh B oO0NacTh (U3HKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH pEUICHUsT pacuyE€THBIX M KA4YeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYAIIUSIM;

pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pEILICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAMIMHU B 00NacTH (U3HMKH, TTOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUUOHATBHBIN UHTEIIIEKT:

JlaBaTb OIICHKY HOBBIM CHUTYallsiM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMH IT03HABATEIBHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

HCITOJIH30BATh MPUEMBI pe(IICKCHH IJIs1 OIIEHKH CUTYaIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 0 UX CHIXKEHHIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH CeOsl, TOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBHI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JICITEIBHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mOCTHXXKEHHS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHHSI MPOTPaAaMMBI MO (U3UKE IS
YPOBHSI CpeHero o0IIero o0pa3oBaHUs y OOyYaIOIIUXCS COBEPIICHCTBYETCS IMOIMOHATBHBIM
WHTEJUICKT, MPEe/IoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIErO CIIOCOOHOCTh TOHHUMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;
CaMOPETYJIMPOBAHHUSI, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHUE, CIIOCOOHOCTh alaTUPOBATHCSA K AMOLIMOHAIBHBIM W3MEHEHUSM U IPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIFOUAOIIEH CTPEMIICHHE K JOCTHXKEHUIO LIETU U YCIIEXY, ONITUMH3M,
WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C APYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

IIpeaMeTHBIe pe3y/ibTaThl

K konumy oOywenus B 10 kilacce mpeaMmeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUM:

JIEMOHCTPUPOBATh HA MPUMeEpaXxX posib U MECTO (PU3MKHU B (OPMUPOBAHUH COBPEMEHHON Hay4yHOU
KApTUHBl MHUpPA, B PAa3BUTHUM COBPEMEHHOM TEXHHUKM M TEXHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHULBI MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJENEH: MaTephajbHas TOYKa,
MHepLHalbHas cUucTeMa oTcuéra, aOCOIIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUECKUI 3apsii MPU PEHICHUN (PU3UUECKUX
3ajad4;

pacro3HaBaTh (PU3NYECKUE SBICHUS (TIPOLECCH) M OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHUS BELECTBA U JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBUKCHHE, CBOOOIHOE TaJeHUE TeJ, JBWKCHHE II0
OKpPY’>KHOCTH, MHEpLHMs, B3auMojeicTBue Tes, AudQy3us, OpOyHOBCKOE JABHKEHHE, CTPOECHUE
KUAKOCTEN U TBEPIBIX TeJ, U3MEHEHUE 00bEMa TeJ MPU HArpeBaHUU (OXJIAXKACHHUM), TEIIIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCALUs, IUIABICHHUE, KPUCTAJLIM3alus, KUIIEHUE, BIIAXXHOCTH
BO3/lyXa, IOBBIIICHUE JABJICHUS Ia3a IPHU €ro HAarpEBaHUHU B 3aKPBITOM COCYJE, CBS3b MEXIY
rapaMeTpaMM COCTOSIHUA r'a3a B U30MPOLECCAX, DICKTPU3ALMS Tell, B3AUMOJIECHCTBUE 3aPsIIOB;
ONMCHIBaTh MEXAHWYECKOE JBUKEHHE, HUCIOJIb3Ys (PU3MUECKHUE BEIMYMHBI: KOOPAMWHATA, IYTh,
IepeMEIIECHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJla, UMITYJIbC Tella, KHHETUYECKas DHEPIus,
NOTEHLIMAJbHAsl SHEPrusi, MeXaHWuyeckas paboTa, MEeXaHHMYeCKas MOIIHOCTb; MPH OMHCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
€MHMIIBI, HaXOAUTh (POPMYJbI, CBSA3BIBAIOIIME NaHHYIO (U3NYECKYIO BEIMUMHY C JAPYTUMHU
BEIIMYMHAMU;

ONKCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIIOBBIE SBJICHUS, UCTOJb3YS (PU3HUECKUE
BEIIMYUHBI: JABJICHUE Ta3a, TEMIEPAaTypa, CPEIHsSs KUHETHYECKas HHEPIrUs XaoTUYECKOIO
JBWKEHHSI MOJIEKYJ, CpPEIHEKBAaApPaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSS dHEprus, padoTa rasza, Ko3pQUIUEHT MOJIEe3HOro NeHCTBUS TEMJIOBOTO JBUTATENs;
IpU ONHCAHMM MPABWJIBHO TPAKTOBaTh (U3NYECKUH CMBICI HCIOJIb3YEMBIX BEIMYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY
C ApYTUMH BEJIMYNHAM,

OIKUCBHIBATh W3YyYECHHBIE DJIJIEKTPUYECKHE CBOWCTBA BEINECTBA M JJIEKTPUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YST GUINYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOoe MoJe,
HaIpsOKEHHOCTh  I10JIS, IIOTEHLHMAJ, pa3HOCTh IIOTCHIHUAJIOB; IIPU OINKMCAHUM IPABUIIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YyEMbIX BEJIWYMH, UX OOO3HAUECHHS M €IWHUIBI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUYUHAMM;
aHAIM3UPOBATh (U3MUECKHE TMPOIECCHl U SBIECHUS, HUCHOJb3YysSd (U3NYECKHE 3aKOHbI U
MPUHIUIBL: 3aKOH BceMupHoOro taroreHus, I, II u III 3akonsl HprooTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKON SHEPTUM, 3aKOH COXPAHEHHUs WMITYJIbCa, IPUHINI CYNEPHO3ULUN CUJI, TPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYIIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KHHETHMYECKOW SHEPIHM TEIJIOBOTO JBUKECHUS
MOJIEKYJT ¢ aOCOJIOTHOM TeMIiepaTypoid, MepBbIi 3aKOH TEPMOJWHAMMKH, 3aKOH COXPaHEHUs
JIEKTPUUYECKOro 3apsifa, 3akoH KylloHa, NpUATOM pa3nuyarh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOE BhIPAKEHHUE U YCIOBUS (TPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;
OOBSICHATE OCHOBHBIE NPUHIMIIBI JAECHCTBUS MAIlIMH, NPUOOPOB M TEXHUUYECKUX YCTPOMCTB;
pas3nnyarh yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HH,

BBINOJIHATh OKCIEPHUMEHTHl [0 MCCIEJOBAHUIO (U3NYECKUX SBJIEHUH M IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX H  KOCBEHHBIX HW3MEpPEHUH, Tpu OSTOM  (POPMYIHPOBATH



npobnemMy/3amady W TUMOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIJIOKEHHOTO 000PYI0BAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBO/IBI,

OCYUIECTBIISITh MPSIMbIE U KOCBEHHBbIE U3MEPEHMs (PU3UUYECKUX BEIMYMH, IPU STOM BHIOMpATh
ONTUMAJIBHBINA CITOCO0 M3MEPEHHs M MCIOIh30BaTh U3BECTHHIC METOMABI OIICHKH MOTPEITHOCTEH
W3MEPEHHUI;

UCCIICIOBATh 3aBUCHMOCTH MEXKAY (U3MUYECKUMHU BEIMYUHAMH C HCIOJIH30BAHUEM MPSMBIX
U3MEpPEHMl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThbl IMOIYYEHHOMN
3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOmUI W rpadukoB, AeNaTh BBIBOABI TIO
pe3yJibTaTaM HCCle0BaHNUS;

coOuo1aTh IpaBmiIa 0€30MacHOro TpyJa MpU MPOBEICHUM HMCCIIEOBAHUN B paMKax y4eOHOro
JKCIIEPUMEHTA, Y4eOHO-UCCIEeI0BATEIbCKOW U TMPOEKTHOW JEATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS;

pemats pacuéTHbIC 3aJla4dl C SIBHO 3a/laHHOM (PU3UYECKOW MOJAENBI0, UCHONB3Ys (hHU3HUecKue
3aKOHBI W TIPUHITUIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJla4d BHIOUPATh (DU3HUYECKYIO MOJCIb,
BBIICTIATh (PU3WYECKUE BEIUYHHBI M (POPMYJIbI, HEOOXOAMMBIE ISl €€ pelleHUsl, MPOBOJIUTH
pacYéThl U OIICHUBATH PEATBHOCTH MOJTYYSCHHOTO 3HAYCHUS (PU3NICCKON BEITUIHHEI;

peliaTh KauyeCTBEHHbIE 3aJauyM: BBICTpPAUBATh JIOTUYECKH HEMPOTUBOPEUYHBYIO LEMOUYKY
paccy>XJIeHHI ¢ OMOpOor Ha U3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,
MCIIOJIb30BAaTh MPU PEIICHUN YYEOHBIX 3a]]a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMH W TIPEJCTABICHUS YICOHOW M HAYYHO-TIOMYJIIPHON
uH(pOpMalliK, TOJYYEHHOW U3 pa3jMYHbIX HWCTOYHMKOB, KPUTUYECKH AaHAIU3UPOBATH
MOJTy9aeMyr0 HHPOPMAITHIO;

MPUBOJUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

MCIIONIb30BaTh TEOPETUYECKHE 3HaHUS MO (hU3MKE B MOBCEIHEBHOW KU3HH A OOecTeyeHUs
0€30MMacHOCTH TIPH OOPANIEHUH ¢ MPUOOPAMH M TEXHHUYSCKUMHU YCTPOHUCTBAMHU, TSI COXPAaHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpY Karollei cpejie;

paboTaTh B TpPYyNIEe C BBHIMOJTHCHHEM PA3IMYHBIX COIHMAIBHBIX POJICH, IUIaHUPOBaTh PaboTy
TPYNIbl, pAlMOHAIBHO pacCHpeneNsTh OOS3aHHOCTH U IJIAHHUPOBATh JESATENBHOCTH B
HECTAH/IAPTHBIX CUTYAIHsIX, aJICKBAaTHO OIICHWBATH BKJIAJ] KaXJIOTO M3 yYaCTHUKOB TPYIIIBI B
pelieHrne paccMaTpUBaeMOi IPOOIEMBI.

K konmy oOydenus B 11 kilacce mpeaMmeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JIEMOHCTPHUPOBATH Ha MPUMEPAX POJIb U MeCTO (PU3UKH B (DOPMHUPOBAHUH COBPEMEHHON Hay4JHOU
KapTUHBl MHpa, B PA3BUTUM COBPEMEHHON TEXHHKH W TEXHOJOTHUH, B TMPAKTHUYECKON
JESTSIILHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3MUYECKOW KapTHHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJETIEH: TOYSUHBIH dIEeKTPHUSCKUN
3apsi, JIyd CBETa, TOYEYHBIM MCTOYHHK CBETa, SICPHAs MOJENb aToMma, HYKIIOHHAas MOIEIh
ATOMHOTO Siipa TPU perieHur GU3NYECKUX 3a/1a4;

pacno3HaBath (GU3WYECKUE sBICHUS (MPOIECChI) W OOBSICHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKH M KBAaHTOBOUM (DM3HMKH: dJIEKTpUYEcKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHWUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHHWTOB, JJICKTPOMAarHUTHAs
WHAYKIWS, JCWCTBUE MArHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBIKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE PacCIPOCTPAaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHnus, audpakiuus U TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBeTa,
dotoanekrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAsI U UICKYCCTBEHHAS PAJIMOAKTUBHOCTD;

ONKCHIBaTh HM3YYECHHBIE CBOWMCTBAa BellecTBAa (AJIIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJMMOCTh PA3UYHBIX CPEI) U JJICKTPOMATHUTHBIE SBICHUS (IIPOLIECCHI),
UCIIONB3Ysl (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsiji, CHIa TOKa, 3JIEKTPUUYECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MMOTEHIIHATIOB, SJICKTPOABMKYIIAs CHJIA,



paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJa M YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U Cujia TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pAcCTOSHHUE W ONTHYECKAas CHUJia JIMH3bI, NPU OMUCAHUM MPABWILHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIOJNb3YEMbIX BEIUYMH, UX OOO3HAUCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PM3MUECKYIO BEJIHMUUHY C IPYTHMHU BEIMYMHAMUY;
ONKCHIBATh M3yUEHHBIC KBAHTOBBIC SIBICHUS W MPOIECCHI, UCIONb3Ys (PU3MUECKHE BETUYHUHBI:
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, YHEPTUS ¥ UMITYJIbC (DOTOHA,
nepuoj Mojypacrnana, SHeprusi CBA3M aTOMHBIX SJEp, MPH OMNKUCAHUU MPABUIBHO TPAKTOBATh
(GU3HYECKUH CMBICIT WCIOIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W CIWHUIBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOLINE JAaHHYIO (DU3UUECKYIO BEIIMYMHY C APYTMMU BEIUYUHAMH, BBIUNCIATD
3HauUeHUE (PU3NICCKON BEITUIHUHEI;

aHAIM3UPOBATh (U3MYECKHE TPOIECCHl W SIBICHUS, HWCIONb3YysAd (U3NYECKHE 3aKOHBI U
OpUHIUIBL: 3aKk0oH Owma, 3aKOHBI IIOCJENOBATEIbHOTO M TNapaJICIbHOTO COCAMHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKLWH, 3aKOH
MPSIMOJIMHEMHOTO PacIpoOCTpaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OWHITeHHa I GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHUs WMITyJIbCa, 3aKOH COXPAHEHUS DIIEKTPUUYECKOro 3apsifa, 3aKOH COXpaHEHUS
MacCcOBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH pPaguOaKTUBHOTO pacmaja, MpuU ATOM pa3inydarh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCIOBHS (TPaHUIIB,
00J1aCTH) TPUMEHUMOCTH;

ONpEIETATh HAMpaBJIEHWE BEKTOPAa MHAYKIIMH MArHUTHOTO TOJIs MPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTDH U OMUCKHIBATH N300PAKEHUE, CO3/ITABAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOH JIMH30;
BBIMIOJHATh OKCIEPUMEHTHI 1O HCCIENOBAaHUIO (PU3UYECKHX SBIEHUH U TMPOLECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (opmMyIupoBaTh
npobiieMy/3amadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHUS, TPOBOIUTE OMBIT U (HOPMYJIUPOBATH BHIBOJIBI;

OCYHIECTBIISITh MPSIMbIE M KOCBEHHBbIE M3MEpEeHHsI (PU3UUYECKUX BEIHYMH, TPU STOM BHIOMpATh
ONTUMAIBHBIM CIIOCOO M3MEPEHUsI M UCIOJIb30BAaTh U3BECTHBIE METOJBI OIEHKH MOTPEIIHOCTEN
U3MEPEHHUI;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN: MPHU
TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (HUKCUPOBATh pe3yNbTaThl IMOTYYCHHONH 3aBUCHUMOCTH
GU3MYEeCKUX BEIMYMH B BUJE TaOmui ©u TpaduKoB, JAelaTh BBIBOJALI IO pe3yjbTaTaM
UCCJIEI0BAHMS;

coOo1aTh TpaBuiIa 0€30MacHOTO TpyJa MPHU MPOBEICHWU HCCIIEIOBAHUA B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-HUCCIIEeIOBATENIbCKOH U MPOEKTHOW JEATENHHOCTH C HCIOJIB30BaHHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemaTts pacu€THBIC 3aJlaydl C SIBHO 3a/laHHOM (PU3UYECKOW MOJENBIO, UCTIONb3Ys (hHU3UYECKHE
3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJOBHUS 3aJa4yd BBHIOMPATH (HU3UYECKYIO MOJIETb,
BBIICTISITh (PU3WYECKUE BEMUYHHBI M (POPMYJIBI, HEOOXOAMMBIE IS €€ pelIeHUs, MPOBOJIUTH
pacd€Thl U OIICHUBATH PEATBHOCTD IMOTYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETUYUHBI;

pemiatb KayeCTBEHHbIE 3aJaud: BbICTPAaUBaTh JIOTHYECKH HENPOTUBOPEUYMBYIO IIEMOUYKY
PacCyXJIEHUI ¢ OTOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MYECKHUE SBIICHUS,
WCIIOJIb30BATh MPU PEIICHUN YYEOHBIX 3a7a4 COBPEMEHHbBIE HH(POPMAIIMOHHBIC TEXHOJIOTUHN IS
MOKCKa, CTPYKTYPUPOBAHUS, HUHTEPIPETAIIMH U PEICTaBICHNs Y4eOHOI U HAayUYHO-TIOMYJIIpHON
uH(pOpMaIlMK, TIONYYEHHOW U3 Pa3MYHbIX WCTOYHUKOB, KPUTUYCCKU AaHAIU3UPOBATH
noJty4aemMyro uH(OpMaIuio;

OOBSCHATh TPUHIUIBI JEHCTBUS MAaIINMH, TPUOOPOB W TEXHUYECKHX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MacCHOT0 UCIIOJIB30BaHUS B IOBCETHEBHOM JKU3HU;



MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (DU3MKE B MOBCEAHEBHOW JKU3HH JJIsI OoOecreueHust
0€301acHOCTH MpU O0pAIIeHUH ¢ IPUOOPAMHU U TEXHUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpejie;

paboTaTh B TpyIIle C BBHIIOJHEHHEM DA3JIUYHBIX COLHUAIBHBIX POJICH, MIaHUPOBAaTH PabOTy
TPyNIbl, pAlUMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMol IPOOIEMBI.



I[lnanupyembie pe3ybTaTbhl OCBOEHHSI NPOrpaMMbl 1m0 (U3NKEe HA YPOBHE CpeIHEero
0011ero oo0pa3oBaHus

OcBoenne yuebHoro mpeamera «@Pu3MKa» Ha YPOBHE CpenHEro oOIIero oOpa3oBaHHA
(0a30BBIi  ypOBEHb) JODKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JInuHOCTHBIE pE3yIbTAThI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS YydeOHOro mnpeamera «Ddusmka» OIDKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIWIHOHHBIM IICHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOLIECCE pean3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpaxk1aHCKOTO BOCIIMTAHUSA:
c(OpMUPOBAHHOCTh I'PAXAAHCKOW MO3MLMU OO0Y4aIOUIErocsi Kak akKTUBHOI'O M OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO OOIIECTBa;
OPUHATHE TPATUIMOHHBIX  OOIIEYEIOBEUECKUX TIYMAaHHUCTUYECKHX H  JEMOKPATHYECKHX
IIEHHOCTEM;
FOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B HHTEpEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlHH;
YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMU UMHCTUTYTAMH B COOTBETCTBUHU C UX PYHKIUSAMU U
Ha3HauYEHUEM;
TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;
2)aTpruOTUYECKOTO BOCITUTAHMUS:
c(OPMHPOBAHHOCTb POCCUHUCKOM IpaX/1aHCKONW MAEHTUYHOCTH, IaTPUOTHU3MA,;
LIEHHOCTHOE OTHOLIEHHE K rOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUMCKHX YUEHBIX B
obnactu (pU3UKU U TEXHUKU;
3)1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:
c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;
CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O U NMPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTUPYSACh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMUBOIO Oy yIIIEro;
4)3CTeTUYECKOr0 BOCTIUTAHUS:
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ACTETUKY HAay4YHOTO TBOPYECTBA, IMPHUCYLIETO
¢du3nueckoil Hayke;
5)Tpy1OBOTO BOCIIUTAHHUS:
UHTEpEC K Pa3IM4HbIM cepam npodeccHoHaNbHOM eATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymiedt mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;
TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O M caMOOOpa30BaHHUIO B oOmacth (U3NKKA HaA
NPOTSDKEHUH BCEH JKU3HU;
6)9KOJIOTUYECKOTO BOCITUTAHMUS:
c(OPMHPOBAHHOCTh ~ JKOJOTMYECKOM  KYJNbTYphl, OCO3HAaHHE TIJI00AJBHOTO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
IJIJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUN B OKPYXKAIOLIEH CpPEle Ha OCHOBE 3HAHUA LieJed
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;
pacliupeHHe OMbITa JAEATEIBHOCTH JKOJIOTMYECKOM HAIPaBIEHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHWH Mo (HU3MKeE;
7)LIEHHOCTH HAyYHOT'O ITO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
du3nveckoil HayKH;

OCO3HAHUE LEHHOCTH HAy4YHOH [ESATEIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyUCHHS (UIUKH
OCYILECTBIISATh MMPOESKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh MHANBHUYaIbHO U B TPYTIIIE.

MeTanpeuMeTHHe pe3yJabTarTbl

[To3HaBaTeNIbHBIC YHUBEPCATBHBIC YI€OHBIC JCHCTBHS

ba3oBbie mornyeckue AeMcTBUS:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh M aKTyallM3UpPOBaTh mpobiemMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3palaThiBaTh IUIAH PEIICHUs] MPOOJEMbI ¢ YYETOM aHalW3a HWMEIOIIMXCA MaTEepHAIbHBIX H
HEeMaTepUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B IATEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IEJISIM, OLICHUBATh
PHUCKU TIOCTIEACTBUI e TENbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH paboOTy B  YCIOBUSX PEAIbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPHU PEIICHUU )KU3HEHHBIX MPOOJIEM.

ba3oBble nccnenoBaTenbCKue 1eUCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH MTOHATHSIMHI H METOIaMU (PU3UUYCCKON HAYKU;
BJIa/IETh HAaBBIKAMHU y4eOHO-UCCIIEI0BATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIIeHUs 3aaad
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHHS,

BIIAJICTh BUJAMHU JCATEIBHOCTH IO TIOJIYYEHHUI0O HOBOTO 3HAHUS, €ro WHTEPIpPETaINH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3/IJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalIM3UPOBATh 3a7auy, BBIABUTATh TUIIOTE3Yy €€
pelIeHus, HaX0IUTh ApTYMEHTHI VISl JOKA3aTeNIbCTBA CBOMX YTBEPIKICHHH, 3a]1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH IMOJYUYEHHBIE B XOJI€ PEIICHUS 3aJa4H PE3yJIbTaThl, KPUTUYECKH OIICHHBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aa4dl B OOpa30BaTENbHOMN JESITEIBHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKWY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOXOIbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ota ¢ nuadopmanmeii:

BJIQ/ICTh HABBIKAMU TMOJy4YeHUS HHpOpMaK PU3UIECKOTO COACPKAHMS U3 UCTOUHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOWCK, aHaJW3, CHCTEMATHU3AIMI0 U WHTEPIPETAIHIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U (OPM MPEIACTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

UCIIONIb30BaTh CPENCTBA WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 3a/ad ¢ COOJI0JieHHEeM TpeOOoBaHUM
OPrOHOMUKH, TEXHUKUA OE30MAaCHOCTH, TUTHECHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;



co3/aBaTh TEKCThl (PM3MUYECKOTO COJEp>KaHUs B pa3IUYHbIX (popmarax ¢ yuyéTOM Ha3HauYeHUs
uHpOpMALlUM W IIETICBOW ayJIUTOPHUM, BBIOMpAs ONTUMAIBHYIO (GOpPMYy TpEACTaBICHUS U
BU3yaJIU3alUU.

KoMMmyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMH JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYaIil U CMATYaTh KOH(MIUKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,

BBIOMPATh TEMAaTHUKy M METOABl COBMECTHBIX MACUCTBUH C yd4€TOM OOIMIMX HMHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPIAMHUPOBATH JIEHCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIIATh IUIAH JIEUCTBUH, pacOpelensTh poJd € YYETOM MHEHUU
Y4aCTHUKOB, O0CY>KJaTh pe3yJIbTaThl COBMECTHON pabOThI;

OIICHMBAaTh KAYeCTBO CBOETO BKJIa/a M KaXKJIOr0 y4acTHHKA KOMaHIbl B OOIIMI pe3ynpTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npejjiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3UWLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATErMUYECKOE IMOBEJCHUE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEUCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBIATh IO3HABATENIbHYIO JESITENbHOCTh B o0nactu (U3NKUH U
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/]auy;
CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pEIIEHUs pPAacy€THBIX M KAayeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JienaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAMLIMU B 00sacTH (U3HUKH, TOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAIBHBIN HHTEIIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HABbIKAMHU IO3HABATENbHOM pedIeKCUM KaK OCO3HAHHS COBEpIIAEMBbIX ACUCTBUNA U
MBICIIUTENIBHBIX MTPOLIECCOB, X PE3YIbTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€ Pe3yJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHX IIPU aHAINU3€E Pe3yIbTaTOB ACSITEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mpouecce noctuxkeHHs] JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS NPOrpaMMBbl MO (U3HKE s
YPOBHSI CpeAHEro oomero oopa3oBaHusi y OOyUYaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIOYAIOLIET0 CIIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEIEHUE, CIIOCOOHOCTh aaTHPOBATHCSA K OMOIMOHAIBHBIM M3MEHEHHSIM M TPOSIBIISATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTUBALIMM, BKIIIOYAOIIEH CTPEMIICHHE K JOCTH)KCHUIO LIEIIU U YCIIEXY, OITUMM3M,
MHUIMATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IIOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JpPYIHX,
YUUTBIBATh €T0 IIPU OCYILECTBIECHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;
COLMAIBHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTh BBICTPaMBAaTh OTHOILICHHUS C JIPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

IIpeamMeTHBIE pe3yabTaThI

K konmy oOywenus B 10 Kkilacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHUH:

JIEMOHCTPUPOBATH HA IIPUMEPaAX POJIb U MeCTO (PU3UKH B POPMHUPOBAHUH COBPEMEHHON HAy4IHOU
KapTHHbl MHpa, B DPAa3BUTUU COBPEMEHHON TEXHUKHM U TEXHOJIOTHH, B MpPaKTUYECKOH
JeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPAHULBl MPUMEHEHUsI HM3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuajbHas TOUKa,
MHepLMaabHas cucTeMa OTCYETa, aDCONIOTHO TBEPIOE TEJO0, UACAIBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIM AJIEKTPUUECKUM 3apsil IPH PeLICHUH (PU3NUYECKUX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUe SIBJICHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHUS BELLECTBA U 3JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Ted, JABHKEHHE II0
OKPYXHOCTH, UHEpLUs, B3auMoJeiicTBue Ten, AudQy3us, OpOyHOBCKOE ABUKEHHE, CTPOEHUE
KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell NMPHU HarpeBaHUM (OXJIAXKJICHUM), TEIUIOBOE
paBHOBECHE, HCIApeHHEe, KOHACHCAllUs, IUIaBJIEHUE, KPUCTAIM3alluis, KWUIIEHUE, BIIAKHOCTh
BO3/yXa, MOBBIIIEHUE JABJICHUS ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYAE, CBSA3b MEXKIY
napaMeTpaMM COCTOSIHUA ra3a B U30MPOIIECcCax, SJIEKTPU3ALMs TeJl, B3AUMOJICHCTBUE 3apsi/IOB;
OIUCBIBATh MEXAaHMUYECKOE ABMKEHHE, UCMONIb3ys (U3NYECKUE BEJIWYMHBI: KOOpPJHMHATA, MYTh,
nepeMelnieHre, CKopocTb, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tejla, KHHETUYeCcKasi SHeprus,
NOTEHIMAJIbHAs SHEPrusi, MeXaHuyeckass padoTa, MEXaHHYeCKash MOIIHOCTb; IMpPHU OMUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIBI, HaXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEJIMYMHY C JIPYTHMMHU
BEJIMYUHAMU;

OTKCHIBATh W3yUEHHBIE TEIJIOBbIE CBOICTBA TEJI U TEIUIOBBIC SIBJICHUS, HCIIONB3YS (U3NUYECKUE
BEJIMYMHBI: JIaBJieHHWE Trasa, TeMIepaTypa, CpeaHss KHHETHYecKas SHEpPrusi XaoTUYECKOTO
JBUKEHUSI MOJIEKYJ, CpPEIHEKBaJpaTUyHas CKOpPOCTb MOJEKYJ, KOJWUYECTBO TEIUIOTHI,
BHYTpEHHSS 3Heprusd, padbora rasa, KodpQUIUEHT MOJE3HOTO JNEHCTBUS TEIIOBOTO JABUTATENS;
OpY OINUCAHUU TPABWIIBHO TPAaKTOBaTh (DM3NYECKUNA CMBICI MCIOJB3YEMbIX BEJIWYHMH, HMX
0003Ha4YeHHsI U eIMHUIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C IpyTMMU BEJIMYUHAM;

ONKCHIBaTh M3YUYEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIIECTBA M DJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHIMajl, pa3HOCTh IOTEHUMANOB; TPU OINUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, UX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYNHAMY;
aHATM3UPOBaTh (U3UUECKUE TPOIECCHl M SIBICHHS, WCIONB3ys (U3NYECKHE 3aKOHBI H
MPUHIMUIBL: 3aKOH BceMUpHoro tarotenus, I, Il m III 3akonbl HploTOHa, 3aKOH COXpaHEHUS
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IIPUHIUI
PaBHOIPABUsl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHMUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS



MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MepBbIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsiyia, 3akoH KylloHa, NMPUITOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;
OOBSICHATH OCHOBHBIC NPHUHIMIIBI JCHCTBHS MAalluH, NPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHs X 0€30MaCHOTO MCIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIEPHUMEHTHl MO HCCIEAOBAHUIO (U3WYECKHX SBICHUH M TPOLECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX W  KOCBEHHBIX H3MEpEHUi, TMpu d3ToM  (HopMyIHpoBaTh
npobnemy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEpPEHHS (DM3UYECKHX BEIWYMH, NPH 3TOM BHIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMs U HCIOIb30BaTh U3BECTHBIE METOJIbI OLIEHKH MOTPEUTHOCTEN
U3MEPEHU;

UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (U3MUYECKUMHU BEIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTATHl TOIYYEHHOU
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAE TaOnul u TpaduKOB, JelaTh BHIBOABI IO
pe3ysbTaTaM UCCIIEJOBaHMS;

coOnrofaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTro
AKCIEPUMEHTA, Y4€OHO-HCCIIEI0BATENIbCKOM U IMPOEKTHOW JIEATENbHOCTH C HCIOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTh pacu€THBIE 33/1a4M C SBHO 3aJaHHOW (U3NYECKON MOJEIbIO, UCHOIB3Ys (pu3mueckue
3aKOHBI W TPUHIMIBI, HA OCHOBE aHalW3a YCJIOBHsS 3aJaud BbIOUpaTh (DU3HUECKYIO MOJEIb,
BBIJICJIATh (PU3UYECKUE BEIMUMHBI M (HOPMYJIBI, HEOOXOAMMBIE IJisi €€ PEeLICHHUs, MPOBOANUTH
pacy€Thl U OLIEHUBATh PEAbHOCTH MOJyY€HHOTO 3HAUeHUs (PU3HMUECKON BETUYMHBI;

pemath Ka4yecTBEHHbIE 3a/ladd: BbICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO IIETIOUKY
paccy’kKIeHHUI ¢ OOpOoi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABJICHUS;
MCIIOJIb30BAaTh MPH PEIICHNN YYeOHBIX 3a7au COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUHN IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHU U NPEACTABICHUs YUeOHON U HayYHO-TIOMYJISIPHOM
uH(pOpMallMy, TOJYyYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAJIW3HPOBATh
noJy4yaeMyro HH(opMaIuio;

INPUBOJIUTH MPUMEPHI BKIAZa POCCUUCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM >KM3HU Ui OOecreueHus
0€e30MacHOCTH MpHU O0pALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0pOBBS U COOJIIO/IEHNS] HOPM DKOJIOTHUYECKOTO MOBEACHUSI B OKPY KaloLIel cpeie;

paboTaTh B TpyIIE C BBHINOJHEHHEM pA3IUYHBIX COLMAIBHBIX pOJIEH, MIaHUPOBaTh PabOTy
TpyNIbl, pAlUOHAJIBHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaX/J0T'O M3 yYaCTHUKOB TPYIIHI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOywenus B 11 kilacce mpeaMeTHble pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

JIEeMOHCTPUPOBATh HA MPUMeEpaxX posib U MecTO (PU3UKH B POPMUPOBAHUH COBPEMEHHOI Hay4YHOU
KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHON TEXHMKHM W TEXHOJOTUH, B MPAKTHUECKOMN
NeSITeTbHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIETICH: TOUEUHBIH 3JIeKTPUUECKU
3apsl, Jyd CBETa, TOUYEYHBIH MCTOYHHMK CBETa, AJEPHAas MOJAEIb aToMa, HYKJIOHHas MOJEIb
ATOMHOTO Siipa IpU pelieHnu GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH) W OOBACHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHIYKUWS, ACHCTBUE MArHUTHOIO MOJS Ha IMPOBOJAHMK C TOKOM W JABWXKYIIMWCS 3apsn,
3IIEKTPOMAarHUTHbBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,



npejaoMiIeHue, HHTepdepeHuus, Iupakuus W TOoJIsIpu3alus CBETa, JAUCHEpCUsl CBeTa,
doroannekrpudeckuii 3¢ dext (poroaddekr), CBeToBOE JaBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTD;

ONHKCBHIBATh HW3yYEHHBIC CBOMCTBA BeELIECTBAa (PJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
NEKTPUUECKYI0 IPOBOJUMOCTb PA3JIUYHBIX CpPell) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIUYMHBL: DIIEKTPUYECKHH 3apsii, cuja TOKa, ODIEKTPUYECKOe
HalnpsKeHUe, 3JeKTPUUYECKOE CONPOTUBIICHNE, Pa3HOCTh OTEHIMAJIOB, JIEKTPOABMKYIIAsl CUIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO IO, cuia Amnepa, cuia JlopeHua, WHIYKTUBHOCTD
KaTYyILIKH, SHEPrHs JIEKTPUYECKOI0 M MArHUTHOIO TOJEH, MEepHoJ W 4YacToTa KosieOaHud B
K0JIeOaTeIbHOM KOHTYpE, 3apsil U Cujla TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHME M ONTHYECKas CWila JIMH3bI, NPU ONUCAHUU INPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX O0003HAuUeHHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEJIMUUHAMY;
OIKCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHHS W TPOLECCHI, UCHOb3Ys (pU3HUYecKre BEITUYHHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTa CBETA, SHEPIHsl U UMITYJIbC (OTOHA,
NepuoJl MOoJypachaaa, YHEPTUs CBA3M aTOMHBIX SI€p, NMPH ONMCAHWU TPABHIIBHO TPAKTOBATh
(Gu3nueckuil CMBICT HCIOJIB3YEMbIX BEJIWYMH, WX OOO3HAYEHMsS M €IUHUIIbI, YyKa3blBaTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTUMHU BEIMYMHAMU, BEIYUCIATH
3Ha4YeHUe (PU3NUECKON BEITUYMHBI;

aHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M SIBICHHS, HWCHOJB3YsS (H3MUECKUE 3aKOHBI U
OpUHIMNBL:  3akoH OMa, 3aKOHbI IIOCJIEAOBAaTENBHONO W IAapajljIeIbHOTO  COEJUHEHUS
IIPOBOJHUKOB, 3akOH JIKoynsa—JIeHnma, 3akOH DJIEKTPOMAarHUTHOM  MHIYKLWH, 3aKOH
NPSIMOJIMHEHHOTO PAacIpOCTpaHEHUsI CBETAa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe OMWHmITeHHa I (GoTod(d(deKTa, 3aKOH COXpPAaHEHUS HHEPruM, 3aKOH
COXpaHEHMs HMIYJbCa, 3aKOH COXPAHEHHUS DJIEKTPUUYECKOrO 3apsjia, 3aKOH COXpPaHEHMS
MaccoBOI'0 4YMciia, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IMpU 3TOM pa3inyaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BbIpRKEHUE U YCJIOBUS (TpaHMULIBI,
00yacTi) IPUMEHUMOCTH;

OTpeNieNATh HalpaBI€HUE BEKTOPAa WHAYKLUMU MAarHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKajloM, TOHKOH JIMH30M;
BBITIOJIHATh OKCTIIEPUMEHTHI [0 HCCIEOBAaHUIO (U3WYECKHX SBICHUH M TPOILECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEeHUH: 1pu 3ToM  (OpMYJIHPOBAThH
npobnemMy/3aady W TUNOTE3y y4eOHOTO DOKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEeI0KEHHOT0 000PY0BaHUs, TPOBOIUTH ONBIT U (POPMYITUPOBATH BBIBOBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE M3MEpPEHHS (DPM3WYECKHX BEIWYHH, NPH STOM BHIOMpPATH
ONTUMAJIBHBIA CIIOCO0 U3MEPEHUS M MCIIOJIB30BaTh U3BECTHBIE METO/ABI OLIEHKU MOrPEIIHOCTEN
WU3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH C MCIOJIb30BAHUEM INPSMBIX U3MEPEHUN: MpU
TOM KOHCTPYHpPOBATh YCTaHOBKY, (DHUKCHPOBATh pe3yNbTaThl TOJIYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BUAEC TaOmMI W TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
HCCJIEJIOBAHMUS,

coOuo1aTh MpaBmiIa 0€30MacHOro TpyJa MpU MPOBEICHUM MCCIIEOBAaHUN B pamMKax y4eOHOro
AKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENIbCKON U TMPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 00OPYIOBaHUS;

pewatb pacu€THbIE 3a/a4d C SBHO 33aJaHHON (U3MUECKOM MOJENblo, UCNONb3ys (PU3NYECKHe
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 33Ja4d BBIOMpATh (PU3NYECKYIO MOJIEINb,
BBIJICJIATE (PU3UYECKUE BEIMYMHBI U (HOPMYJIbl, HEOOXOOUMBIE Ul €€ pELICHMs], MPOBOIUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOYYEHHOTO 3HaUeHUs (PU3HUUECKON BEITMYHHBI;

pelmaTb KauyeCTBEHHbIE 3aJauyd: BBICTPAWBaTh JIOTMYECKH HENPOTUBOPEUUBYIO IEMOYKY
paccy’kKIeHU C ONIOpPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SBICHHUS,



UCIIOJIb30BATh MPU PEUICHUH YYeOHBIX 3a/au COBPEMEHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH JIJIsI
MIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALUHU U NPEACTABICHUS YIeOHOH U HAyYHO-TIOMYJISIPHOM
uHpOpMaIMK, TOJYYECHHOH U3 pa3IMYHBIX HCTOYHMKOB, KPHUTHYCCKH AaHAIU3MPOBATh
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSICHATD TMPHUHIIMITBI ICHCTBUS MAIIWH, MPHOOPOB M TEXHUYCCKUX YCTPOMCTB, pas3ivyaTh
YCJIOBHS UX 0€30MAaCHOT0 MCIIOJIb30BaHUS B TIOBCETHCBHOM JKU3HHU;

HPUBOJUTH TIPUMEPHI BKJIAIa POCCUICKHUX 1 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUSA MO (DU3MKE B TMOBCCIHEBHOW JKU3HH UIsi OOECIICUCHHSI
0€3011aCHOCTH TIPU OOPAIICHUU C PUOOPAMHU U TEXHUUYESCKUMHU YCTPOHUCTBAMH, I COXPAHEHUS
3JI0POBBSI U COOJIFOICHHS HOPM 3KOJIOTHYECKOTO TMOBEICHUS B OKPYKaIOIIei cpeie;

paboTarte B TpymIe C BBITOJHEHHEM DPA3JIMYHBIX COLMHUAIBHBIX pOJICH, IJIAaHUPOBATH PabOTy
IPYIIBI, PAIMOHAIBHO PACHpPEACIATh OOSM3aHHOCTH W IUIAHMUPOBATh  JICSTEIBHOCTh B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHMBATHL BKJIAJ KaXXAOTO M3 YUYACTHHKOB TPYIIIBI B
pelieHue paccMmaTpuBaeMoit po0JIEeMBI.






[lnanupyembie pe3ybTaTbhl OCBOEHHSI NPOrpaMMbl Mo (U3NKE HA YPOBHE CpeIHero
0011ero oo0pa3oBaHus

OcBoenne yuebHoro mpeamera «@Pu3MKa» Ha YPOBHE CpenHEro oOIIero oOpa3oBaHHA
(0a30BBIi  ypOBEHb) JODKHO  OOECIICYUTH  JOCTIDKCHHE  CICAYIOUUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JInuHOCTHBIE pE3yIbTAThI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS YydeOHOro mnpeamera «Ddusmka» OIDKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOILIMXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIEHUIM, COOTBETCTBYIOLUIMX TPAJAMLMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOLIECCE pean3alid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpaxk1aHCKOTO BOCIIMTAHUSA:
c(OPMHPOBAHHOCTH TPAXKTAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;
OPUHATHE TPATUIMOHHBIX  OOIICYEIOBEUECKUX TI'YMAaHHUCTHYECKHX M JEeMOKPATHUYECKUX
IIEHHOCTEM;
FOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B HHTEpEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;
YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMU UMHCTUTYTAMH B COOTBETCTBUHU C UX PYHKIUSAMU U
Ha3HauYEHUEM;
TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;
2)aTpruOTUYECKOTO BOCITUTAHMUS:
c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHE K rOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUMCKHX YUEHBIX B
obnactu (pU3UKU U TEXHUKU;
3)1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:
c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;
CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O U NMPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTUPYSACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B J€SITEIBHOCTH YUEHOTO;
OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;
4)3CTeTUYECKOr0 BOCTIUTAHUS:
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ACTETUKY HAay4YHOTO TBOPYECTBA, IMPHUCYLIETO
¢du3nueckoil Hayke;
5)Tpy1OBOTO BOCIIUTAHHUS:
UHTEpEC K Pa3IM4HbIM cepam npodeccuoHanbHOM NeATeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiell mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;
TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O M caMOOOpa30BaHHUIO B oOmacth (U3NKKA HaA
NPOTSKEHUH BCEH JKU3HU;
6)9KOJIOTUYECKOTO BOCITUTAHMUS:
c(OPMHPOBAHHOCTh  JKOJOTUYECKOM  KyJNbTYphl, OCO3HAaHHE TJO0AJBHOIO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
IJIJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUN B OKPYXKAIOLIEH CpPEle Ha OCHOBE 3HAHUA LieJed
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;
paclIupeHHe OMbITa JAEATEIBHOCTH AKOJIOTMYECKOM HAIPABIEHHOCTH Ha OCHOBE HMMEIOIIMXCS
3HaHWH Mo (HU3MKeE;
7)LIEHHOCTH HAyYHOT'O ITO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
du3nveckoil HayKH;

OCO3HAHUE LEHHOCTH HAy4YHOH [ESATEIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyUCHHS (UIUKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO U B TPYTIIIE.

MeTal’[peL[MeTHLIe pe3yJbTaThbl

[To3HaBaTeNIbHBIC YHUBEPCATBHBIC YI€OHBIC JCHCTBHS

ba3oBbie mornyeckue AeMcTBUS:

CaMOCTOSITENILHO  ()OPMYJIMPOBATh M aKTyallM3UpPOBaTh mpobiemMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3palaThiBaTh IUIAH PEIICHUs] MPOOJEMbI ¢ YYETOM aHalW3a HWMEIOIIMXCA MaTEepHAIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B J€ATEILHOCTH, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHUBATH
PHUCKU TIOCTIEACTBUI e TENbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH paboOTy B  YCIOBUSX PEAIbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBble nccnenoBaTenbCKue 1eUCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH MTOHATHSIMHI H METOIaMU (PU3UUYCCKON HAYKU;
BJIa/IETh HAaBBIKAMHU y4eOHO-UCCIIEI0BATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIIeHUs 3aaad
bu3nYECKOro coAepxKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMUS;

BIAJCTh BUIAMHU JCSATEIBHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHHS, €ro HHTEPIpETallnu,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3/IJaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYalIM3UPOBATh 3a7auy, BHIABUTATh TUIIOTE3y €&
pelieHus, HaX0IUTh apTYMEHTHI VIS JJOKA3aTelIbCTBA CBOMX YTBEP)KICHHH, 3a]1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEIICHUS 3aa4ll Pe3yJIbTaThl, KPUTUUECKH OIICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aaull B OOpa30BATENbHON ACSITEIHHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKWY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh NIEPEHOCHUTH 3HAHUSA M0 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEEATETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOXOIbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PaGota ¢ uadopmanmeii:

BJIQ/IETh HAaBBIKAMU TMONy4YeHUS HHPOpMAIK PU3NIECKOTO COACPHKAHMS U3 UCTOUHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOWCK, aHaJW3, CHCTEMATHU3AIMI0 U WHTEPIPETAIHIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U (OPM MPEIACTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIONIb30BaTh CPENCTBA WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 3a/ad ¢ cOONI0JeHHeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKUA OE30MAaCHOCTH, TUTHECHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJEp>KaHUS B Pa3iMYHbIX (popmarax ¢ y4y€TOM Ha3HAYEHUS
uHpOpMALlUM W IIETICBOW ayJIUTOPHUM, BBIOMpAs ONTUMAIBHYIO (GOpPMYy TpEACTaBICHUS U
BU3yaJIU3alUU.

KoMMmyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlUi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUIYaIbHON PaOOTHI;

BBIOMPAaTh TEMAaTHUKy M METOABl COBMECTHBIX MACUCTBUH € yd€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPIAMHUPOBATH JIEHCTBUS 110
€€ JOCTH)KEHMIO: COCTaBJSATh IUIaH JIEMCTBUM, pacOpeleisTh pojd € YYETOM MHEHUU
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON padOThI;

OIICHMBAaTh KAYeCTBO CBOETO BKJIa/a M KaXKJIOr0 y4acTHHKA KOMaHIbl B OOIIMI pe3ynpTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE IIPOEKThI, OLEHUBATh WAEH C TO3ULUUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEAEHUE B PA3IMYHBIX CUTYaLHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEUCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBIATh IO3HABATENIbHYIO JESITENbHOCTh B o0nactu (U3NKUH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/IauH;
CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pEIIEHUs pPAacy€THBIX M KAayeCTBEHHBIX 3a/ay, IUIaH
BBIMTOJIHEHUS] MPAKTUYECKOM paboThl € y4y€TOM HMMEIOLIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JienaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IPYAMLIMU B 00sacTH (U3HUKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAIBHBIN HHTEIIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTh, OILIEHHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMH KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUN U
MBICIIUTENIBHBIX MTPOLIECCOB, X PE3YIbTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELICHMUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHWKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIU3€E PE3YJIbTATOB ACSITEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mpouecce noctuxkeHHs JIMYHOCTHBIX PE3yJbTATOB OCBOCHMSI MPOTpaMMbl MO (U3MKE s
YPOBHSI CpeAHEro oomero oopa3oBaHusi y OOyUYaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEIJJIEKT, MpeArnoaraoimui chopMupOBaHHOCTD:

CaMOCO3HaHUS, BKJIOYAIOLIET0 CIIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;



CaMOPETYJIMPOBAHHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEIEHUE, CIIOCOOHOCTh aaTHPOBATHCSA K OMOIMOHAIBHBIM M3MEHEHHSIM M TPOSIBIISATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTUBALIMM, BKIIIOYAOIIEH CTPEMIICHHE K JOCTH)KCHUIO LIEIIU U YCIIEXY, OITUMM3M,
MHULMATUBHOCTb, YMEHHUE IECTBOBATh UCXOS U3 CBOMX BO3MOXHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IIOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JpPYIHX,
YUUTBIBATh €T0 IPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTh BBICTPaMBAaTh OTHOILICHHUS C JIPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

IIpeamMeTHBIE pe3yabTaThI

K konmy oOywenus B 10 kilacce mpeaMmeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh HA IPUMEPaAX POJIb U MECTO (PH3UKH B (POPMHPOBAHNU COBPEMEHHON HAYYHOM
KapTHHbl MHpa, B DPAa3BUTUU COBPEMEHHON TEXHUKHM U TEXHOJIOTHH, B MpPaKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPAHULBl MPUMEHEHUsI HM3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuajbHas TOUKa,
MHEepLHaIbHas cUCcTeMa OTCUYETA, aOCOIIOTHO TBEPAOE TEJO, WICANIbHBIN ra3, MOJENIHU CTPOSHUs
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, TOUECUHbIN IEKTPUUECKUI 3apsil PU PEeLIeHUN (PU3NUECKUX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUe SIBJICHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHUS BEILECTBA U AJIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JIBM)KEHHE, CBOOOJHOE TMaJeHHe Tel, JBH)KEHUE IO
OKPYXHOCTH, UHEpLUs, B3auMoJeiicTBue Ten, AudQy3us, OpOyHOBCKOE ABUKEHHE, CTPOEHUE
KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell MPU HAarpeBaHUM (OXJIaXIEHUU), TETJIOBOE
paBHOBECHE, HCIApeHHEe, KOHACHCAllus, IUIaBJIEHUE, KPUCTAIM3alus, KUIEHUE, BIJIAXXHOCTh
BO3/yXa, MOBBIIIEHUE JABJICHUS ra3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYAE, CBSA3b MEXKIY
napaMeTpaMH COCTOSIHUS ra3a B U30MPOIIeccax, dJIEKTPU3aLMs Tell, B3aUMOIEHCTBUE 3aps0B;
OIUCBIBATh MEXAaHMUYECKOE ABMKEHHE, UCMONIb3ys (U3NYECKUE BEJIWYMHBI: KOOpPJHMHATA, MYTh,
nepeMelnieHre, CKopocTb, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tejla, KHHETUYeCcKasi SHeprus,
NOTEHIMaJIbHAs PHEPrusi, MeXaHuuyeckas paboTa, MEXaHHYecKash MOIIHOCTb; MPU OMHCAHUU
IPAaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIBI, HaXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UUECKYIO BEJIMYMHY C JIPYTHMHU
BEJIMYUHAMU;

OIKCHIBATh W3yYEHHBIE TEIJIOBbIE CBOICTBA TN M TEIUIOBBIE SIBJICHHUS, UCIONB3Ys (PU3NUYECKHUE
BEJIMYMHBI: JIaBJieHHWE Trasa, TeMIepaTypa, CpeaHss KHHETHYecKas SHEpPrusi XaoTUYECKOTO
JBUKEHUSI MOJIEKYJ, CpPEJHEKBAaApaTU4YHas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSS 3Heprusd, padbora rasa, KodpQUIUEHT MOJE3HOTO JNEHCTBUS TEIIOBOTO JABUTATENS;
OpYU OINUCAHUM TPABUWIIBHO TPAKTOBaTh (DPU3MYECKHI CMBICI HCIOJIB3YEMBIX BEIMYMH, HUX
0003Ha4YeHHs U €IMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyTMMU BEJIMYUHAM;

ONKCHIBaTh M3YUYEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIIECTBA M DJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3UUECKUE BETUUMHBL AIIEKTPUUYECKUM 3apsijl, 3JIEKTpUYECKOe IOJIe,
HANpsDKEHHOCTh TIOJISl, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; IPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, UX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEITMUUHY C IPYTMMHU BEIMYMHAMY;
aHATU3UpPOBaTh (U3UUECKUE TPOLECChl U SBICHHS, HWCHOIB3Ys (HU3MUECKUE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMUpHoro tarotenus, I, Il m III 3akonbl HploTOHa, 3aKOH COXpaHEHUS
MEXAHUYECKOM SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHLIMI CYTIEPIO3ULMH CUJI, TPUHLIUII
pPaBHOIPABUSl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETHUYECKYIO TEOPHIO CTPOCHHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS



MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MepBbId 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsiyia, 3akoH KylloHa, NMPUITOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;
OOBSICHATH OCHOBHBIC NPHUHIMIIBI JCHCTBHS MAalluH, NPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIEPHUMEHTHl [0 HCCIEOBAHUIO (U3NYECKHX SBJICHHH M TPOLECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX W  KOCBEHHBIX H3MEpEHUi, TMpu d3ToM  (HopMyIHpoBaTh
npobnemy/3agayy M TUNOTE3y Y4eOHOrO OKCHEpUMEHTa, COOMpaTh yCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMbIE M KOCBEHHBbIE M3MEPEHHS (DPM3UYECKHX BEIWYMH, NPH 3TOM BHIOUpPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMs U HCIOIb30BaTh U3BECTHBIE METOJIbI OLIEHKH MOTPEUTHOCTEN
U3MEPEHU;

UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (U3MUYECKUMHU BEIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHU, NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBAaTh pPE3YyJbTaThbl IOJTYYEHHOMH
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHAE TaOnul u TpaduKOB, JelaTh BHIBOABI IO
pe3ysbTaTaM UCCIIEJOBaHMUS;

coOnrofaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTro
AKCIIEPUMEHTA, Y4€OHO-HCCIIEI0BATENIbCKOM U IMPOEKTHOW JEATENbHOCTH C HCIOJb30BaHUEM
M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTh pacu€THBIE 3a/la4dl C SBHO 3a/JlaHHOW (DM3MYECKON MOJEIbI0, UCHOJB3Ys (pusmueckue
3aKOHBI W TPUHIMUIBI, HA OCHOBE aHallM3a YCJOBHS 3aJaud BBIOMPATh (U3UUYECKYI0 MOJEIb,
BBIJICJIATh (PU3UYECKUE BEIMUMHBI M (HOPMYJIBI, HEOOXOAMMBIE IJisi €€ PEeLICHHUs, MPOBOANUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTH MOJYyYEHHOI'0 3HAaUeHUs (PU3NUECKOM BETMUNHBI;

pemath Ka4yecTBEHHbIE 3a/ladd: BbICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO IIETIOUKY
paccy’kKIeHHUI ¢ OOpOoi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABJICHUS;
MCIIOJIb30BAaTh MPH PEIICHNH YUeOHBIX 3a7a4 COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHU U NPEACTABICHUs YUeOHON U HayYHO-TIOMYJISIPHOM
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh
noJy4yaeMyro HH(opMaIuio;

NPUBOJIUTH MPUMEPHI BKIaJa POCCUUCKHUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MO (PU3MKE B MOBCEIHEBHOW KHU3HM AJIs OOecreyeHus
0€e30MacHOCTH MpHU O0pALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ul COXPAHEHUS
3JI0POBBS U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpY Kalolel cpeie;

paboTaTh B TpyIIe C BBHIIOJHEHHEM DA3JIUYHBIX COLHUAIBHBIX pOJIeH, MIaHUPOBaTh PabOTy
TpyNIbl, pAlUOHAJIBHO pacHpeleNsiTh OOf3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)KIOI'O M3 YYaCTHUKOB IPYyIIIbI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOywenus B 11 kilacce mpeameTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MPUMeEpaxX poJib U MecTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHON HAYUHOM
KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHON TEXHMKHM W TEXHOJOTUH, B MPAKTHUECKOMN
NeSITeIbHOCTH JI0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIETICH: TOUEUHBIH 3JIeKTPUUECKU
3apsl, Jyd CBETa, TOUYEYHBIH MCTOYHHMK CBETa, AJIEPHAs MOJAEIb aTOMa, HYKJIOHHas MOJEIb
aTOMHOTO siipa IpHU pelieHnu GU3NYECKuX 3a/1ay;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH) W OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAHTOBOM (DU3MKHU: 3JEKTpUUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHIYKUWS, ACHCTBUE MArHUTHOIO MOJS Ha IMPOBOJAHMK C TOKOM W JABWXKYIIMWCS 3apsn,
AIIEKTPOMAarHUTHbBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXKEHHE,



npejaoMiIeHue, HHTepdepeHuus, Iupakuus W TOoJIsIpu3alus CBETa, JAUCHEpCUsl CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTD;

ONHKCBHIBATh HW3yYEHHBIC CBOMCTBA BeELIECTBAa (IJIEKTPUYECKHE, MAarHUTHBIC, ONTHUYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPell) U IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIUYMHBL: DIIEKTPUYECKHH 3apsii, cuja TOKa, ODIEKTPUYECKOe
HalpsKEeHUe, 3JIeKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh IOTEHIMAJIOB, JIEKTPOABMKYIIAsl CUIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO IOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyILIKH, SHEPrHs JIEKTPUYECKOI0 M MArHUTHOIO TOJEH, MEepHoJ W 4YacToTa KosieOaHud B
K0JIeOATeIbHOM KOHTYpE, 3apsil U CuUjla TOKa B IPOIECCE TAPMOHUYECKHX AJIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYEeCKas CWJA JIMH3bI, IPU ONMCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX O0003HAuUeHHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTHMHU BEIUYHMHAMU;
OIKCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHHS W TPOLECCHI, UCHOb3Ys (pU3HUYecKre BEITUYHHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, SHEPI'Hsl U UMITYJIbC (OTOHA,
NepuoJl MoJypacraja, SHEPTUs CBA3M aTOMHBIX SAEp, NMPH OMUCAHWW NPAaBUIBHO TPAKTOBAThH
(Gu3nueckuil CMBICT HCIOJIB3YEMbIX BEJIWYMH, WX OOO3HAYEHMsS M €IUHUIIbI, YyKa3blBaTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMUUHY C JPYTUMHU BEIMYMHAMU, BEIYUCIISATH
3Ha4YeHUe (PU3NUECKON BEITUYMHBI;

AQHATM3UPOBATh (U3UYECKUE TPOIECCHl W SIBICHHS, HWCIONB3ys (U3UYECKHE 3aKOHBI H
OpUHIMNBL:  3akoH OMa, 3aKOHbI IIOCJIEAOBAaTENBHONO W IAapajljIeIbHOTO  COEJUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHna, 3akOH  JJIGKTPOMAarHUTHOM  MHIYKLWH, 3aKOH
NPSIMOJIMHEHHOTO PAacIpOCTpaHEHUsI CBETAa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmITeHHa 18 (oTodddexTa, 3aKOH COXpaHEHUS SHEPruu, 3aKOH
COXpaHEHMs HMIYJbCa, 3aKOH COXPAHEHHUS »JJIEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IMpU 3TOM pa3inyaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpRKEHUE U YCJIOBHS (TpaHULIBL,
00yacTi) IPUMEHUMOCTH;

OTpeNieNIATh HalpaBlIeHUE BEKTOPAa WHAYKLUUU MAarHUTHOTO IOJIS MPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKajloM, TOHKOH JIMH30M;
BBITIOJIHATh OKCTIIEPUMEHTHI [0 HCCIEOBAaHUIO (U3WYECKHX SBICHUH M TPOILECCOB C
UCMOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (GOpMYyIHPOBAThH
npobnemMy/3aady W TUNOTE3y y4eOHOTO DOKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEI0KEHHOT0 000PY0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE M3MEpPEHHS (DPM3WYECKHX BEIWYHH, NPH STOM BHIOMpPATH
ONTUMAJIbHBIA CIIOCO0 U3MEPEHUsS M MCIIONB30BaTh M3BECTHBIE METO/bI OLEHKU MOTpEeIIHOCTEH
WU3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTU (PU3NUYECKUX BEJMYMH C UCIOJIb30BaHUEM MPSMBIX U3MEPEHHIA: MpU
TOM KOHCTPYHpPOBATh YCTaHOBKY, (DHUKCHPOBATh pe3yNbTaThl TOJIYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BUAEC TaOmMI W TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
HCCJIEJIOBAHMUS,

coOuo1aTh MpaBuiIa 0€30MacHOro TpyJa NpU MPOBEJICHUU HCCIIEOBAHUN B paMKax y4eOHOro
AKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENIbCKON U TMPOEKTHOW JIEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U TaOOPaTOPHOTO 00OPYIOBaHUS;

pewatb pacu€THbIE 3a/a4d C SBHO 33aJaHHON (U3MUECKOM MOJENblo, UCNONb3ys (PU3NYECKHe
3aKOHBI M TPUHIMIIBI, HA OCHOBE aHalW3a YCIOBHS 33/a4M BBIOMpATh (PU3NUYECKYI0 MOJIEINb,
BBIJICJIATE (PU3UYECKUE BEIMYUHBI M (POPMYJIbl, HEOOXOAUMBIE IJisi €€ pPELICHUs, NPOBOAUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOYYEHHOTO 3HaUeHUs (PU3HUUECKON BEITMYHHBI;

pelmaTb KauyeCTBEHHbIE 3aJaud: BBICTPAWBAaTh JIOTMUECKH HENPOTUBOPEUUBYIO LEMOYKY
paccy’XKIeHHU C ONOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;



UCTIOJIB30BaTh MPH PEHICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMHU U NPEACTABICHUS YI€OHONH U HAyYHO-TIOMYJISIPHOM
UHPOpPMAILIUK, TIOJIyYEHHOH M3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3HPOBATH
noJy4aeMyro uH(opMauio;

OOBSICHATh TMPHHIUIBI JIEHCTBUS MallMH, NMPHOOPOB M TEXHHYECKUX YCTPOWCTB, Pa3IN4aTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TIPUMEPHI BKJIaZa POCCHICKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS MO (PH3MKE B MOBCEAHECBHOM >KM3HM U OOECIICUYCHUS
0€30MacHOCTH TIpH OOpAIEHUU C MPUOOPAMH U TEXHHYECKUMHU YCTPOUCTBAMHU, JJII COXPaHEHUS
3JI0POBBSI U COOJIOJICHUSI HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAOIIEH cpee;

paboTarte B TpymIe C BBITOJHEHHEM DPA3JIMYHBIX COLMHUAIBHBIX pOJICH, IJIAaHUPOBATH PabOTy
IPYMIbI, paIlMOHAIBLHO pacClIpeneNiaTh OOS3aHHOCTH M IUIAHUPOBATh JCATEIBHOCTH B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATL BKJIAJ KaXXAOTO M3 YYACTHHUKOB I'DYIIIBLI B
peIICHHE PacCMaTPUBACMOH TPOOIIEMBI.

IHoypouHnoe miianuposanue 10 k.



KomngecTtBo yacos

No JHara DneKTpoHHBIE ITU(POBBIC
n/n Tema ypoka Bcero Konrpobabie | Ipaxtuteckie u3ydeHus: 00pa30BaTeNbHBIE PECYPCHI
paboThI paboThI
®dusuka — Hayka o npupoje. Hayunble METO/IbI MO3HAHUS bubnuoreka HOK
1 1 .
OKPYKAIOILIEr0 MUpa https://m.edsoo.ru/ff0c32e2
2 mayenoi xaprms e, 5 npakTecexof onemocnt 1 Bubmotera LK
yu P pa, P A https://m.edsoo.ru/ff0c33e6
moaei
3 oxammaeexoro e, Tepevemenme, - oxopocrn, 1 Bubmorexa 110K
A ' peMEL ’ pOCT https://m.edsoo.ru/ff0c3508
YCKOpEHue
4 PaBHOMEpHOE NPsAMONIMHEHHOE IBUKEHHE 1 bubmmorexa LOK
P P g https://m.edso0.ru/ff0c3620
5) PaBHOYyCKOpEHHOE IPSIMOJIMHEHHOE JBUKEHUE 1 bubmorexa IOK
yerop p A https://m.edsoo.ru/ff0c372e
bubnuorexa LHOK
6 CBoOoaHoe magenue. Y cKopeHue cBOOOHOTO MaIeHUs 1 hitps://m.edsoo.ru/ff0c39cc
KpuBonnHueliHoe naBuxeHue. JIBHkeHHMEe MarepuaabHOU bubnnoreka HOK
7 1 :
TOYKH I10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8 [IpuHnmn otHOcHuTenbHOCTH ['ammnes. HMHepuumanbHbIe 1 bubnuoreka HOK
cucrembl otcuera. [lepBriit 3akoH HpioToHa https://m.edsoo.ru/ff0c3be8
Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit bubnuoreka HOK
9 . 1 )
3akoH HproTOHA /151 MaTepHaIbHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK 1 bubmorexa HOK
P g P https://m.edsoo.ru/ffOc3be8
11 3akoH BceMupHoro TtsaroreHus. Cuna Tsxect. Ilepsas 1 bubnmoreka HOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnmoreka LHOK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ffoc3e18
13 Cuna tpenusi. Koopdumment tperns. Cuna conporuBienus 1 bubnmoreka HOK
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IIpH ABMIKCHUU TECJIA B ) KUAKOCTH HUJIM T'a3€C

https://m.edsoo.ru/ff0c3f76

[TocTynarensHoe M BpallaTeIbHOE IBIKCHHE A0COJIIOTHO

14 TBEpAOro Ttena. MomeHT cuibl. [lmewo cuibl. YcioBus buGnuorexa HOK
. https://m.edsoo.ru/ffOc41a6
paBHOBECHsI TBEPJIOTO Tea
Nmnynnne MaTepuadbHOM TOYKHM, CHUCTEMBI MaTepHaIbHBIX
15 Toqei. I/IMnanch CWJIBL. 3aKOH COXpaHCHUS IEMnynLca. bubnmorexa HOK
https://m.edsoo.ru/ff0c43d6
PeaxkTuBHOE ABM)KCHIE
Pabora u MomHOCTh cuiabl. KuHernueckas >HEPrus
16 MaTepuaabHON n TOYkd. Teopema 00 I/ISMCHSHI/II/I bubmorexa HOK
o https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEPTUH
ITorenmmanpuas 3Heprus. IloTeHnmanbHas dHEPTUsl YIPYTro
17 ,Z[e(l)OpII\I/IPIpOBaHHOﬁ ppr)I(I/IHBI. III_IOTGHL[I/IB.JIBHI;H 32-,1651}",14;1 bubnnorexa HOK
https://m.edsoo.ru/ffOc461a
Tesa BOJIM3M OBEPXHOCTH 3eMIIH
[ToTeHnuanpHbIC U HEMOTEHIUAIbHBIE CUJIbI. CBSI3b PaOOTHI
18 HENOTECHIIUAJIbHEIX CHJI C W3MEHEHHEM MeXaHHM4eCKOHU bubanoreka HOK
OHEPTrUHM CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPTHH
JlabopaTtopHas padota «lccnenoBanue cBA3U pabOTHI CHUJIBI
19 C U3MEHEHHUEM MEXaHWYECKON SHEpPruM Teja Ha IpHUMEpE
PaCTSKEHUS PE3UHOBOTO KI'YTa»
Kontponbnast pabora mo teme «Kunemaruka. [{uHamuka. bubnnoreka HOK
20 )
3aKOHBI COXPAaHEHHSI B MEXaHUKE https://m.edsoo.ru/ff0c4b74
21 OcHoBHBIC MTOJIOKCHUS MOJIEKYJISIPHO-KMHETUUECKOU bubnuoreka LHOK
teopun. bpoyHoBckoe aBmkenue. quddysus https://m.edsoo.ru/ff0c4dc?
22 XapakTep ABUKEHUS W B3aWMOJICUCTBUS YaCTHI] BEUIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI
23 Macca wmonekyn. KommyectBo BemiectBa. IlocrosiHHas
ABoraapo
24 TennoBoe paBHOBecue. Temmeparypa M €€ HU3MEpEHHE.
[lIxana temnepatyp Llenbcus
25 Nneanpusbiii ra3 B MKT. OcnoBHoe ypaBHenne MKT bubmorexa HOK

https://m.edsoo.ru/ffOc4fde
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AOcomoTHasT ~ TemImeparypa  Kak = Mepa  CpenHei

26 KMHETUYECKOM HSHEpruM JBUKEHHS MOJIEKYJ. YpaBHEHHE BH6H_HOTeKa oK
Menieneesa-Knaneiipona https://m.edsoo.ru/ff0c511e

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI

28 Jlaboparopnass pabora «MccinemoBaHue 3aBUCHMOCTH
MEXJ1y apaMeTpaMy COCTOSHUS Pa3peKEHHOTO ra3a

29 W3ompouieccel B uaeadbHOM Traze MU HX TIpaduyeckoe bubnnoreka HOK
Npe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHﬂf[ JHEPIUsl TEPMOJMHAMUYECKON CHUCTEMBI H Bubmiorexa 110K

30 crocoObl €€ m3MeHeHus. KoaudecTBO TEIUIOTHI U padora. https://m.eds00.ru/ff0c5952
BHYTpeHHSIsI S9HEPTHsl 0JTHOATOMHOTO HJICATHHOTO Ta3a

31 Buapl Teronepenaun Bubmuorexa HOK

https://m.edso0.ru/ff0c5¢c36

32 YnenwHas TEIIOEMKOCTh BeliecTBa. KoanuecTBO TEIIOThI bubnmmoreka HOK
IIpH Terutonepeaaue. AauadaTHbBIN mpolece https://m.edsoo.ru/ff0c5¢c36
IlepBbIl 3aKOH TEPMOJMHAMMKMA M €0 IPUMEHEHUE K bubnuoreka HOK

33 U30MpoIeccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTts mpoueccoB B mnpupoje. Bropoil 3akoH bubnnoreka HOK
TEPMOIMHAMHUKHU https://m.edsoo.ru/ff0c6230

35 [Tpunun nevicreus u KII/I TernmoBoi MamnHb ESS::I;/(:;ZI;ZOOIU /ffOc]é[(?Olé

36 ukn Kapno u ero KII/{

37 DKosornyeckue npoOaeMbl TEIIO3HEPTEeTUKH

18 O6o6matomuii  ypok «MonekynsipHas ¢usnka. OCHOBBI bubnmoreka HOK
TEPMOTTHAMHKH https://m.edso0.ru/ff0c6938

39 Koutponbnast paGota mo Teme «MonekymnsipHas (u3HKa. bubnuoreka HOK
OCHOBBI TEPMOJIUHAMUKID) https://m.edsoo.ru/ff0c6a50

40 [TapooGpa3zoBanue u koHeHcanus. Mcmapenue u KuneHne BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0c63b6
a1 AOcoioTHasT W OTHOCUTENbHAs BIAXHOCTh BO3ayXa. bubanoreka IHOK

Hacsiiennsiit nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe Ttemo. Kpucrammmueckue u amopdHble Tema.

42 AHM30TpONIHS CBOMCTB KpUCTAIOB. JKUIKHE KPUCTAJLIBI buGnuorexa HOK
P p ) A P ) https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaJIbI
43 IInaBnenue W KpucTaUIM3anMs. YJenbHas  TeILIOTa bubmmoreka HOK
wiaBiacHus. CyOauMarus https://m.edsoo.ru/ff0c6708
bubnuoreka LHOK
44 Vpasuenue Terosoro bananca https://m.eds00.ru/ff0c6820
OnekTpuzaiusi Teln. OIeKTpuyeckuil 3apsan. JlBa Buaa bubnuoreka LHOK
45 )
AIIEKTPHUYCCKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
16 [IpoBogHMKH, AMAICKTPUKUA U TOIYNPOBOJHUKUA. 3aKOH bubnuoreka LHOK
COXpaHEHHS DIICKTPUUECKOro 3apsijia https://m.edsoo.ru/ffOc6bcc
B3aumopeiictBue 3apsinoB. 3akoH Kymona. Toueunslii bubnuoreka LHOK
47 N ]
AJIEKTPHUYCECKHUI 3apsijl https://m.edsoo.ru/ffOc6ces
o | s o T B 10K
YHCpTIO3HIL p ’ https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 PabGora cun anexkrpocraruyeckoro mnons. [loTenuwmarn. bubnuoreka HOK
PasHOCTb MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHMKYN M AUAIEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE. bubnnoreka LHOK
JIvaeKTpudecKas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubnmmoreka HOK
51 IreKTpoSmMKoCTS. Konnencarop https://m.edso0.ru/ff0c7126
DJIEKTPOEMKOCTh  IJIOCKOTO  KOHAEHCAaTopa. DHEpPrus bubnuoreka IHOK
52 .
3apsHKEHHOI0 KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "M3MmepeHue 3IIEKTPOEMKOCTH
KoHAeHcaropa'
[IpuHiMn npecTBUS W NOPUMEHEHUE KOHIAEHCATOPOB,
54 KOMMPOBAJIBHOTO  ammapara, CTPYHHOrO  TpHUHTEpA.
DJIeKTpoCcTaTUYECKas 3aIUTa. 3azemiieHue
AJIEKTPONIPUOOPOB
55 DNEeKTPUYECKU TOK, YCJIOBUSL €ro  CYUIECTBOBAHUS.

[TocTrosaHHBII TOK. Cuna TOKa. Hanpsixenue.
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ConporuBnenune. 3akoH Owma g yyacTKa  IIEIH.
Kontponbaas pabora mo Tteme: "DHeprus 3apssKEHHOTO
KoHJieHcaTopa". "DIeKTpo€MKOCTh KOHAeHcaTopa'.

[TocnenosarensHOE, napajulesbHOE, CMEILIaHHOE
56 COCIMHCHHE  TPOBOJHUKOB JlaGopatopnast  paGota bubimotexa HOK
’ https://m.edsoo.ru/ffOc74f0
«3yueHune cMemaHHOro COSIMHEHUSI PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB AMEKTPHUUECKOTO TOKA. 3aKoH Jxoyms- bubmmoreka HOK
Jlenua https://m.edsoo.ru/ff0c7838
3akoH OMa 17151 MOJHOM (3aMKHYTOW) 3JIEKTPUYECKOM LIETIH.
a ( yToif) p H bubnnoreka LHOK
58 Kopotkoe 3ambikanue. JlabopatopHas padora «M3mepenue .
https://m.edsoo.ru/ffOc7ae0
O/1C ucToyHuKa TOKa U €ro BHYTPEHHETO COMTPOTUBIICHHUS)
DNeKTpOoHHAsT  MPOBOJMMOCTb  TBEPABIX  METAILJIOB.
59 3aBUCUMOCTb CONPOTHUBIIEHUS METAJNIOB OT TEMIIEPATYpBHI.
CBepXmpoBOJIUMOCTD
60 OnexTpuueckuid ToKk B Bakyyme. CBONCTBa 3JIEKTPOHHBIX
My4YKOB
[TonynpoBoAHUKH, WX COOCTBEHHAas U  MpPUMECHas
61 1§ 01310 pI/IMO(IJ[TL , CgoiicTBa —n-ge exoza bubmorexa HOK
POBOA ' P pEXOAa. https://m.edsoo.ru/ffOc84ae
[TorynpoBOAHUKOBBIE TPUOOPHI
DNeKTpUUecKuid  TOK B acTBopax W acriaBax
62 KT pOJ'II/ITOB Dnex OJ'II/II?FI/I‘ICCIgSI I/ICl(:))O uanus bubmorexa HOK
P ' P g HHAHHA. https://m.edsoo.ru/ff0c82ba
OneKTponan3
OnexTpuueckuid TOK B Trazax. CaMoOCTOATENbHBIA WU bubnuoreka HOK
63 N }
HECaMOCTOSTEIbHbIH pa3psia. Momuus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DneKTpudecKre MpruOOPHI M YCTPOMCTBA M MX MPAKTHIECKOE bubnuoteka HOK
npuMeHeHue. [IpaBuia TeXHUKN 0€301MacHOCTH https://m.edsoo.ru/ff0c86fc
bubnnoreka IHOK
65 Oo6o0maromuit ypok «IeKTpoAHHAMHUKA
HIOTIIH YPOK ( SICKTPOAMHAMUKD https://m.edsoo.ru/ff0c88be
KonTponsHas abota mTo TeMe «DNEKTPOCTATHKA.
66 HOCTSHHHLIP'I SHI:;KT ndyeckuii Tok. Toku B paanqHHx bubsmorexa HOK
P ' p https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBHblii  ypok. KoHTponmbHas pabora 1o Teme bubnmoreka HOK
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"DnexTpoauHaMuka"

https://m.edsoo.ru/ff0c8c56

bubnnoreka LHOK

68 PesepBHelil ypok. O6o0maromuii ypok o temam 10 kmacca | 1 https://m.edsoo.ru/ffocsf6e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
IToypounoe niianupoBanue 11 kiacc
KommuecTtBo gaco

Ne e Hara DJEeKTpOHHBIE  IH(PPOBBIE
Tema ypoka Kontponbnsie | [Ipaktuueckue

n/m Bcero u3ydyeHus o0Opa3oBaTelbHbIE PECYPCHI

paboThI paboTsI
[TocTosiHHbIE MarHUTBI M MX B3auMoOjeHCTBHE. MarHuTHOE
1 nosie. Bektop mMarHuTHOW MHAYKUMH. JIMHMKM MarHuTHOW 1 bubmorexa HOK
' : https://m.edsoo.ru/ff0c9778
UHIYKIHH

2 MarautHoe moje mpoBogHMKAa ¢ TOKOM. OmneIT Opcrena. 1 bubnuotexa HOK
B3anmMoielicTBHE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopaTopHast pabora «M3ydyeHHe MArHUTHOTO TIOJS 1 1 bubnuorexa HOK
KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOI'O TOJISl HA IPOBOJAHUK C TOKOoM. Cuia

. bubnuoTteka HOK

4 Awmmepa. Jlaboparopnas pabora «MccnenoBanue nerictBus 1 1 https://m.edsoo.ru/ffoc9aco
IIOCTOSIHHOT'O MAarHUTa Ha PaMKY C TOKOM»

5 JlelicTBME MarHMTHOTO TOJISI HA IBUKYIIYIOCS 3apSKEHHYIO 1 bubnuoteka HOK
yactuity. Cuna Jlopenia. Pabota cunel Jlopenia https://m.edsoo.ru/ff0c9df4
OnekTpoMarHuTHas MHAYKIMA. [10TOK BeKTOpa MarHUTHOM

6 uaaykiud. OJIC wHAyKIuu. 3akoH JJIEKTpOMarHuTHOW 1
uHaykuuu Papanest

7 JlaGopatopHas pabota «MccnenoBanue SBICHHSA | 4 1 bubnuotexa HOK

3J'I€KTpOM3FHPITHOI>i UHAYKIOUN

https://m.edsoo.ru/ff0cal50
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NHIyKTUBHOCTS. SIBnenue CaMOMHAYKIIUH. 2J1C

8 CaMOUHIYKIUU. ODHEPrusi MArHUTHOTO TOJS KATyIIKH C bubsmorexa LOK
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10J1€
TexHuyeckue yCcTporucTBa M UX NMPUMEHEHHE: MOCTOSHHBIE
9 MarHuThl, AIIEKTPOMArHUTHI, AJEKTPOABUTATENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTUIL, UHIYKIIMOHHAS [1€Yb
Oo6o06maromuit YPOK «MarnurtHoe noJie. bubnmoreka HOK
10 .
DJIeKTPOMAarHUTHAST MHTYKITHS https://m.edsoo.ru/ffOcab82
11 KoutponpHas pabora mno Teme «MarHuTHoe TOJIe. bubnmnoreka HOK
DJIEKTPOMArHUTHAS HHIYKIIHSD) https://m.edsoo.ru/ffOcad58
CBoOoaHbpie MexaHWYeckue Kkoisiebanusa. [ apmMoHnueckue
12 KOJ'IC6aHHI/I$I. VYpaBHEHHE TapMOHHMYECKHUX ’ KoJIe0aHui. bubsmotexa HOK
https://m.edsoo.ru/ff0caf06
[IpeBpamienue 3epruu
JlaboparopHas pabora «MccnemoBaHue 3aBHCHMOCTH
13 nepuo/ia MaIbIX KoJieOaHUW Tpy3a HA HUTHU OT JUIMHBI HUTH
U Macchl Tpy3a»
Konebarenpubiit kKoHTYp. CBOOOAHBIE 3IEKTPOMATrHUTHBIC
14 KoieOaHusT B  MJEAIbHOM  KOJeOaTeIbHOM  KOHTYpE. bubnmnoreka HOK
AHanorus Mexay MEXaHHYECKHMMHU M dJIEKTPOMArHUTHBIMH https://m.edsoo.ru/ff0cb820
KoJIe0aHUSIMU
15 ®opmyna TomcoHa. 3akoH COXpaHEHHS DOSHEpPIUH B bubnmnoreka HOK
U/iealbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue 0 3aTyXarolux KoJIeOaHusX.
16 BII;)IHI;/)KHeHHBIe MGX&HI/I‘ICCKI/I}GI K(I)IJITe6aHm. Pe3onanc. bubmmorexa HOK
https://m.edsoo.ru/ffOcbb86
BrIHyKIeHHBIC DJIEKTPOMAarHUTHBIE KOJIeOaHUs
[Tepemennbiii Tok. CHHYyCOMAANbHBIA NEPEMEHHBIN TOK.
17 MOpIIIHOCTI) nepeMeHHo};o HTOKa. AMFI)'IJ'II/ITy,ZIHOG " bubmorexa HOK
. https://m.edsoo.ru/ffOcbd34
JIEMCTBYIOIIIEE 3HAUEHHUE CUJIbI TOKA M HANPSKEHUS
18 TpaHC(bOpMaT(jp. [IpousBoncTBO, epenava u noTpediaeHue
IIEKTPUYECKON SHEPTrUU
19 YCTpolCTBO M MPAKTUYECKOE MPUMEHEHUE IIEKTPUUECKOTO bubnmoreka HOK

3BOHKa, TIeHepaTopa  IEpPEeMEHHOro  TOKa,  JIMHUH

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

QJICKTpOIICpCaavd

DKOJ0rn4ecKue pHUCKHU npu IIPOU3BOJICTBE
20 IIEKTPOIHEPTHH. KynbTypa UCIIOJIb30BaHUS
JIEKTPO3HEPIUHU B ITOBCETHEBHOMN KU3HU
Mexanuueckue 0 W aclpoCTPaHEHHUsL.
21 Ile XH;IH‘I CKI(4) OCT]:: HHaB;I Og’T Hafllseﬂlfnﬂ II)/I HJI;I/IHZP 1;{0;1?; bubmorexa HOK
PHOX. p PACHpOCTp s ’ https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOIbHBIE BOJIHBI
3Byk. CkopocTh 3BykKa. ['poMkocTh 3Byka. Bricora ToHa. bubnmoreka HOK
22 .
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMarHUTHbIE BOJIHBI, MX CBOHCTBA M CKOPOCTb. bubnmnoreka HOK
23 .
[lIkaJa 31eKTpPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
o4 [IpuHIMIBL paguoOCBsI3U U TeNeBHUACHUS. Pa3BuTue cpeacTs
cBs3u. Paguoinokanys
bubnuoreka HOK
25 KonTpoasnas pabora «Konebda OJIHBD»
HIpOIIbHAZd pabot JICDATIHA T BOTHET https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE PacIpOCTPaHEHUE CBETA B OJHOPOIHOM bubnuotexa HOK
26 . .
cpene. Toueunslit nicTouHuk cBera. JIydy cBera https://m.edsoo.ru/ff0cd350
27 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHune bubnuorexa HOK
M300paXEHHH B TNIOCKOM 3epKaje https://m.edsoo.ru/ffOcd4e0
o8 IIpenomiienne cBera. IlonmHOe BHYTpEeHHEE OTpa)KEHUE. bubnuotexa HOK
[penenbHBIA Yroi NOJHOTO BHYTPEHHETO OTPaKECHHSI https://m.edsoo.ru/ff0cd7{6
JlaGopatopHas pabota «3mepenue [OKa3aTes bubnuorexa HOK
29 .
HPEIOMJICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
Jlunzel. Tloctpoenue wu3oOpakeHuit B nuH3e. Dopmyna bubnuoteka HOK
30 9 .
TOHKOW JTUH3bI. Y BEeJIMYEHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHas pabota «Hccnenosanue CBONCTB
U300paXeHHUI B TUH3AX»
32 Hucnepcust cBeta. CioxHbIN coctaB Oenoro cpera. LIBer.
JlaboparopHas pabota «HabmoaeHre Tucrepcun CBETay
33 WnTepdepenius CBETa. Hudpaxims CBETa. bubnuotexa HOK
JudpakiimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeuHocTs cBeTOBBIX BOJH. [lonsipu3arus cBera bubnuoTteka HOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

https://m.edsoo.ru/ff0cf02e

Ontuueckue npUOOPHI M YCTPOMCTBA M YCIOBUS HX

35
0e30MMacHOr0 NpUMEHEHHs
36 I'panunibl  NPUMEHUMOCTH  KJIACCUYECKOW  MEXaHUKH. bubnuoreka HOK
[MocTynatsl crielanbHOM TEOPUU OTHOCUTEIHHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3ameieHue bubnuotexa HOK
37 .
BpPEMEHU M COKPAIIEHUE THHBI https://m.edsoo.ru/ffOcfa42
38 OHeprusi U HUMIIYJIbC PEIATUBUCTCKOM dYacTuilpl. CBs3b bubnmnoreka HOK
MAacChl C SHEPTUeH U UMITYJIbCOM. DHEPrHsl OKOS https://m.edsoo.ru/ff0cfc68
39 Kontposnbnas pabora «Ontuka. OCHOBBI CIEIUAIBHON bubnmnoreka HOK
TEOPUU OTHOCHUTEIILHOCTH) https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. ®opmyina [Inanka. JHeprus U UMITyIIbC GpoTOHA buGmiorexa HOK
' ' https://m.edsoo.ru/ffOcfel6
a1 OtkpeiTue u uccnenaoanue Gorodddexra. Onbitel A. I bubnmnoreka HOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonel porordpdexra. VYpaBHeHue ODUWHIITEHHA IS bubnuorexa HOK
doroaddekra. «Kpachas rpanuna» Gorordpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cBera. OmbiThl I1. H. JlebemeBa. Xumudeckoe bubnuoreka HOK
JefiCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpOMCTBa M MPAKTHYECKOE MPUMEHEHHE:
44 (dhoTOdNIEMEHT, (dboTonaryuk, COJIHEYHAas Oatapes,
CBETOAMO]
45 Pemenue 3am1ay mo Teme « DMEMEHTH KBAHTOBOM ONITHKIY bubmorexa TOK
https://m.edsoo.ru/ff0d0302
16 Mopnens atoma Tomcona. Ombitel Pesepdopna 1o bubnuoreka HOK
paccestHuIO a-yactuil. [ImanerapHast Mogens aToMa https://m.edsoo.ru/ff0d091a
bubnuoreka LHOK
47 Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
W3nydyenue u noryomnieHue (GOTOHOB IIPH TIEPEXOe aToMa C bubnuoTteka HOK
48 . .
OJTHOTO YPOBHsI DHEPIHHU Ha JAPYroil. Buibl criekTpoB https://m.edsoo.ru/ff0dOafa
49 BosHoBBIE  cBoMcTBa uyactun. Bomabsl  ne  bpois. bubnuotexa HOK

KopnyckynsipHo-BosiHOBOM ~ nyanu3Mm. CHOHTaHHOE |

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d091a
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BBIHYKACHHOC M3JTYUYCHUC

50

51

OtkpeiTie paamoaktuBHOCTH. OmbiTel Pesepdopaa 1o
OTIpE/ICNICHUIO COCTAaBA PAIMOAKTUBHOTO U3ITYUYCHHUS

CgoiictBa anbda-, Oera-, ramMma-u3iaydeHus. BiusHue
PaIMOaKTUBHOCTH HA )KUBbIE OPTaHU3MBbI

1

bubnuoreka LHOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpeITHE IPOTOHA U HEWTpoHA. M30Tombl. Anbda-pacna.
DNEeKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. [amma-
U3ITyuyeHue

bubnuoreka LHOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B sjpe. SlnepHble peaxkuuu.
SAnepHelii peaxTop. ITpob6nemsl, IIEPCIIEKTUBBI,
HKOJIOTMYECKUE aCIEKThI SJIEPHON SHEPI€TUKU

bubnuoreka HOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTHLbl. OTKpbITHE TO3UTPOHA. MeTobl
HAOJIOJIEHUs M PpEerucrpalyy 3JIEMEHTApHBIX YacCTHII.
Kpyraenii  cron «®yHnaMeHTanbHbIE B3aUMOJCHCTBUS.
EnuHcTBO Qu3nueckoil KapTUHBI MUpay

bubnuoreka HOK
https://m.edsoo.ru/ff0d0e38

55

56

Bup 3B€3qH0r0 Heba. Co3Be3aus, sipKkue 3BE3/bI, TIAHETHI,
UX BUAMMOe ABrkenne. ColHEYHAs CUCTEMA

Connne. ConHeuHass aKTUBHOCTh. VICTOUHHMK JHEpruu
CoHna u 3BE37

57

58

59
60

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TNIaBHON
NOCIIEI0BATENbHOCTH.  BHYTpeHHee  cTpoeHue  3BE3N.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOXKICHUH H
sBosmony CoJHIla U 3BE3]

Mineunsiii Ilyre — mnama [D'anaktuxa. Ilosnoxenue u
nmwkenne Connna B [amaktuke. [Mamaktuku. YEpHbie
JBIPBI B IIPAX TaJaKTUK

Bcenennas. Pasberanme ramaktuk. Teopuss bonbiioro
B3pbIBA. PennkToBOE M3ilyueHue. MeraranakTuka

HCpCH_IeHHBIC HpO6HCMLI ACTPOHOMUH

1

61

Kontponbnast paGora «DneMEeHTBI aCTPOHOMHH U
acTpou3uKm»

62

O6oOmatomuii ypok. Ponp ¢u3ukm u acTtpoHOMHH B

1

1
1
1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

SKOHOMHUYECKOM, TEXHOJOTHYECKOH, COIMAIbHOM U
ATUYECKOH chepax IesATeTbHOCTH YeJIOBEKa

O6o6maromuii ypok. Postb 1 MecTo pU3uMKH U aCTpPOHOMHUH

63 B COBPEMEHHOM HAay4YHOM KapTUHE MUpa .
Ob6o6maromuii  ypok. Pomp ¢usnyeckoit Teopum B
64 GbOpMHUPOBaHUKM TIPEACTABICHUH O (U3UYECKON KapTuHe 1
Mupa
Ob6o06maromuii ypok. Mecto ¢pu3n4eckoil KapTHHBI MUpPa B
65 o0mieM  psiy  COBPEMEHHBIX  €CTECTBEHHO-Hay4yHbIX 1
MIPEJCTABICHUN O TPUPOJIE
66 PesepBHbIil ypok. MarnutHoe mnoje. DJIEKTpOMarHUTHas 1
UHTYKIHUS
67 PesepBHblil ypok. Ontuka. OCHOBBI CliEHUATbHON TEOPUU 1
OTHOCHUTEJIBHOCTH
68 Pezepubiit  ypok. KBanTtoBas  ¢usumka.  DieMeHTHI 1 bubnuotexa HOK
ACTPOHOMHMH U acTPODUUKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

Y4yeOHO-MeTOAMYECKOE O0ecTIeueHre 00pPa30BaTEILHOIO Mpolecca

o0s13aTesIbHbIE YUeOHbIe MAaTEePHAJIBI VI YYCHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. mox penakiueii [lapdentseBoii H.A., AkiionepHoe 00IIECTBO
«M3narenscTBO «IIpocBemenue»

» Gusuka, 11 knace/ Mskumes I'.J1., byxosnes b.b., Yapyrua B.M. nox penakiueii [TapdentbeBoii H.A., AkiroHnepHoe 00IIeCTBO
«M3narenscTBO «IIpocBemenue»

MeToanyeckne MaTepuaJbl VISl yYUTeJst

1. ®usuka. 10 xmacc. YueOHUK a7 001e00pa3oBar. OpraHu3aIii ¢ MpUIL.HA 3JIEKTPOH. HOcUTeNe: 0a30BbIi U MpoduinbHbI ypoBau/ I'.51.
Msikuies, b.b. byxosues, Corckuit H.H./ M.: IIpocsemenue, 2020.

2. Kynepmreitn 10.C. @usnka. AuddepenurpoBanabie KOHTposbHbIe padoThl.7-11kmacc.CII6.: U3n. JJom «Centsadpoy, 2015.

3. ®usuka. «KOHCTPYKTOP» CaMOCTOATENBHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccel: mocodue i1t yuureneit oomeo0pas3oBart.
yupexaenuit/ C.M. Aunpromeukns, A.C. CrnyxaeBckuii.- M.: [IpocBenienne, 2018.

4. Coopnuk 3amay no ¢usuke. 10-11 knaccwl (k yueonukam I'.5. Mskumesa u.ap.) — M.: Ok3ameHn, 2019.

5. Coopuuk 3amad o ¢pusuke aus 10—11 xknaccesr: mocobue ist ygammxcst 001meoopa3zoBar. opraHu3anuii: 6a3oBslil u npodui. yposau / H.A.
[TapdentbeBa.- 5-¢ u3a. M .: [Ipocsemienue, 2017 r.

6. ®usuka. 3amaunuk. 10-11 xi.: [locobue s obmeodpazoBat. yupexaenuii / PeimkeBuy A. I1. - M.: Ipoda, 2019.

7. TemaTHueckue caMoCTOSITENbHbBIE U KOHTPOJIbHbIE paboThl 1o (usuke.10 knace. / O.U. I'pomuesa.- M.: Dx3amen, 2017.

8. A.Il. PermkeBnu. CoopHUK 3a7au 1o pusuke. Mocksa, poda, 2017 r

9. ®poHTanbHbIE 1abopaTopHble paboThl Mo (husnke B 7-11 kinaccax obmeoOpa3oBaTenbHbIX yupexaeHusx: Ku. g yuutens / B.A. Bypos,
H0.1. duxk, b.C. 3Bopeikun u ap.; nox pen. B.A. byposa, I'.I'. Hukudoposa. - M.: IIpoceemenue: Yueo, nut., 2015

10. Koguduxarop 351eMeHTOB coiepkaHus U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB 00111€00pa30BaTEIbHbIX YUPEKIACHUH 1151
nposeaeHus B 2024 roay eauHOro rocynapctseHnoro sk3amena no ®U3MKE.

11. JI. A. Kupuk. ®usuka 10. COOpHUK caMOCTOSATENBHBIX U KOHTPOJIBHBIX paboT. MockBa «Mnekca» 2019 .

12. ®usuka. 10 knacce: TEXHOIOTHYECKHE KapThl ypoKkoB 1o yue6Huky I'.5. Mskumesa, b.b. Byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI.
[Tenareituenko.- Bonrorpan: Yunrens. 2019.

13. I'.B. Mapkuna ®@u3zuka 10 knacc. [Toypounsie ninans! o yue6nuky I'.5. Mskumesa, b.b. Byxosuesa. B.: Yuurens, 2020.

14. COOpHUK TECTOBBIX 3aJaHUN I TEMAaTHUECKOT0 U UTOroBoro KoHTpois. dusuka 10 kimacc. M.: «Muremnext-Lentpy», 2019

H1UDPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBHI CETU UHTEPHET
1. bubmuoteka [{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru


















