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IHosicHUuTeIbHASA 32N CKA
PabGouass mporpamma oO0s3aTenpbHOTO Y4YeOHOTOo TmpeaMeTa «  ¢usuxka__» pa3zpaboraHa B
COOTBETCTBUH C TPEOOBAHUSIMH:
o OenepanpHoro 3akona Poccuiickoit @enepauun ot 29 nexadbps 2012 r. N 273-d3 «O6
obpazoBanuu B Poccutickoit Deaepanmm»
e O®OI'OC OOO ytBepxkaEHHOr0 npukazoM MwunHucrepctBa npocseuienuss PO or 31 mas
2021 r. Ne 287(myst 10 — 11 xmaccoB)
®  eodepanvHoll  00PA306AMENLHOU  NPOCPAMMbBL  CPeOHe20  obujeco  00paA308aHusl,
ymeepawcoenHas npuxkazom Munnpoceewenusi Poccuu om 23.11.2022 Ne 1014,
e Paboueit mporpammel Bociutanuss MOY COI Ne 15 r. bop3ss
e VYuebnoro mmana MOY COLL Ne 15 r. bop3s
e Konuenuueil mnpenogaBaHus yudeOHoro mnpeamera «®Puszuka» B 00pa3oBaTEIbHBIX
OpraHu3aIMAX Poccuiickoit ®denepanuu, peanu3yromux OCHOBHbBIE
o01reodpa3zoBarenbHble TporpamMmbl (YTBepkaeHa Pemenunem Kosmernn Munucrepcrsa
[Tpoceemenus Poccuiickoit denepanun, npotokos ot 03 mexadps 2019 r. NelIK

OO0mas xapakTepuCTHKA y4eOHOI0 MpeaMeTa

[Iporpamma mo ¢usmke 06a30BOr0 ypOBHS Ha YPOBHE CpenHEro oOmIero oOpa3oBaHHS
pazpaboTaHa Ha OCHOBE IOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil mporpaMMbl BOCHHTAHHUS U KOHLENIUHU IMpernofaBaHus y4eOHOTro
npeamera «®Pusznka» B o0Opa3oBaTeNbHBIX oOpraHu3amusx Poccuiickoit ~ @Denepanuu,
peaM3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIC IPOrPAMMBIL.
Conepxanue mporpamMMmbl 1Mo (pHU3MKE HAMpaBlIeHO HA (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOydaromuxcst 10-11 momxoma. Ilporpamma mo ¢Qusuke COOTBETCTBYET
tpeboBanusiMm ®I'OC COO k mIaHUPyEeMbIM JTHYHOCTHBIM KJIACCOB MpU 00y4YeHHH WX (pU3HKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO, MPEAMETHBIM U METanpeaIMETHBIM
pe3ynbrataM OOYy4eHHMs, a TaK)K€ YUHUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBsI3eH (PU3UKHU C €CTeCTBEHHO-HAYYHBIMU YUEOHBIMH MPEAMETaMHU.

Lenn u3yyenus: yaeGHOro npeamera

- (GopMHpOBaHHE WHTEpeca M CTpeMJIeHHs OOydyaroIMXCsl K HayYHOMY H3YyYEHHUIO MPUPOIH,
Pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

- pa3BUTHE TPEACTaBIEHUH O HAyyHOM METOJ€ TMO3HaHUS U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBICHUSM;

- (hopMupoBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs: OCHOB CTPOEHHS MaTepUu
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

- (hopMupoBaHHE yMEHUH OOBACHATH SIBICHHUS C HCIOJb30BaHUEM (DU3MUYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJbCTB;

- (opMHUpOBaHME MPEACTABICHUN O PoiM (UMKU AT Pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

MecTo y4eOHOro npeaMera B yueOHOM IJIaHe

Ha u3yuenue ¢usuxu (06a30BbIii ypoBEHb) Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUS
otBoautcs 136 wacoB: B 10 kimacce — 68 gacos (2 yaca B Heenmto), B 11 kimacce — 68 yacoB
(2 gaca B HezeMIO).
[Ipennaraemelii B mporpamme no (u3uKe INepeueHb J1a00paTOPHBIX W MPaKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpOBeAEHUs J1a0OpaTOpHBIX paldoT U
OTIBITOB C YUYETOM WHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatoIUXCsl.

TemaTuueckoe miiaHupoBaHue ( ¢ ”BMEHEHUSIMU)

10 xnacc



29 X34 g=6814

Ne Tema yueOHOTO KonngectBo KonnuectBo 30P/LIOP
n/n 3aHATHUS/pasaena 4acoB 4acoB
KOHTPOJTBHBIX,
MPAKTUYECKHUX,
71a00paTOPHBIX,
IPOEKTHBIX
pabor.
1 | paznen 1.®du3muka U METOBI 2
HAy4HOTO TIO3HAHUS
2 | paznen 2.MexaHuka 11 18
3 | paznen 3.MonekyinspHas 1/1 24
¢u3nKa 1 TEpPMOIMHAMUKA
4 | paznen 4.2neKTpoguHaAMKKa 3/3 22
5 PesepBHOE Bpemst 2
HUTOTO: 68 u
TemaTuueckoe miaHupoBaHue ( ¢ ©BMEHEHUSIMU)
11 kiace
29 x34H=684
Ne Tema yuebHOTO KonnuectBo KonnuectBo 30P/LIOP
n/n 3aHATHUS/pasaena 4acoB 4acoB




KOHTPOJIBHBIX,
MIPAKTHYECKUX,
71a00paTOpHBIX,
MIPOEKTHBIX
paboT.
1 paznen 1.2nekTpouHaMuKa 1/3 11
2 | paznen 2.KoneGaHust 1 BOJTHBI 1/4 24
3 | paznen 3.0cHOBBI 1 4
CHeIaJIbHON TEOpUHr
OTHOCHUTEIBLHOCTH
4 pasnen 4. KBanToBas ¢usnka 15
5 | paznen 5.9neMeHThI 1 7
aACTPOHOMUH U acCTPOPHU3NKHU
6 | paszmen 6.0600maromee 4
MTOBTOPCHHUE
7 PesepBHoe Bpems 3
HUTOI'O: 68 u
Conep:xanue 00yyenust 10 xnacc

Pa3znen 1. dusnka 1 METOBI HAYYHOIO IO3HAHUS

®usuka — Hayka o mnpupozae. HaydHble MeToApl MO3HaHUS OKpyXkaromero wmupa. Poib
HKCIEPUMEHTA 1 TEOPHH B IpOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue pu3nueckux sBieHUi u npoueccoB. Hayunslie runoressl. @uznyeckue 3aKOHbI
U Teopuu. ['paHHIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pons um wmecro ¢usuku B (opMHpOBaHMM COBPEMEHHOW HAy4yHOW KapTUHBI MuHpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

Amnasiorossle U IU(POBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemenienne, CKOpPOCTh (CpelHsisi CKOpPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpPEHHE
MaTepUaTbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopauHaT. CloXKeHHE TIepeMENICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsAMOJWHEHHOe mBMxkeHue. [paduxu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTU U NMEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.
CBoboaHOe maienne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonuneiinoe neuxenue. J[BuxeHne MarepuaibHON TOUKH MO OKPYKHOCTH C IOCTOSIHHOM IO
MOJIYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHAss CKOpOoCTh. [leproa u vactota oOparieHusl.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JBWKEHHE CHApPSIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayun.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.




[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[TaneHue Ten B BO3IyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenue nBuxeHus Tena, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
W3mepeHne ycKkopeHust CBOOOIHOTO MaICHHUS.

Hanpasienue CKOpoCTH IIPHU IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4yeHne HepaBHOMEPHOIO JBUKCHHUS C LIENBIO OIIPEIEICHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBaHue COOTHOLIEHUS MEXAY IyTSAMH, NPOWJIEHHBIMU TEJIOM 3a IIOCIEI0BaTENIbHbIE
paBHBIE IIPOMEXKYTKH BPEMEHM IIPM PAaBHOYCKOPEHHOM JIBHJKEHUHU C HA4YaJIbHOW CKOPOCTBIO,
PaBHOU HYJIIO.

W3y4eHne nBUKECHUS IIAPUKA B BI3KOM JKUJKOCTH.

W3yuenne nBMKEHUS Teja, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. JJunamuxa

IIpunuun orHocutensHOcTH [amwites. Ilepswiii 3akoH Herorona. MHepuuaibHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunnun cynepriozunuu cui. Bropoii 3akon HeroToHa [71s1 MaTepuaibHON
ToukH. Tpernii 3akoH Hpl0TOHA [1U1s1 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Bunpl TpeHus (mokosi, ckonbkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUs U cwia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBICHUs pU
JBUKEHUU TeJa B )KUAKOCTU WM rase.

[TocTynaTtenbHOE U BpallaTelIbHOE ABHKEHHE a0COIIOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCUTENBbHO OCH BpauleHus. [lmedo cuibl. YcinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHE: MOJUIMIIHUKH, JBM)KEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiEHNE NHEPLVH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U MAJCHHUH.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenue nBmxeHUs: OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUIUX B MPY>KUHE U PE3MHOBOM 00pa3slie,
oT ux Aedopmaru.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akoHvl coxpaneHusi 6 MexaHuke

Umnynbec marepualibHOM TOUKHM (Tena), CUCTEMBbl MaTepHalbHBIX ToueK. VIMIynbc cHUIlbl U
W3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIEBI.

Kunernueckas sHeprust MaTepuaibHOW TOUKH. Teopema 00 M3MEHEHUH KUHETHYECKOM SHEPTHH.
[TorenunanbHas sHeprus. [loTeHnmanpHas 3Heprus ynpyro AeGOPMUPOBAHHOM MPYKHUHBL.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIHMaNbHbIE CHIbL. CBs3p pabOThl HEMOTEHIHAIBHBIX CHUJ C
W3MEHEHHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.



Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCoNOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW 3HEpruu Tejla Ha Ipumepe
pacTsKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MonekymnsipHast pusnka u TepMOJIUHAMUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYLECKOU Meopun

OCHOBHBIE TIOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPHUH M HUX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUIKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnas ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens upeanbHoro ra3za. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30Bele 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHHe U30IIPOLIECCOB: U30TEPMA,
n30Xxopa, n3odapa.

TexHu4eckue ycTpoicTBa U MpakTUUECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (pOoTOrpadui MOJIEKYII OpraHMYECKIX
COEeIMHEHUI.

OmnpiTe! 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnpIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogens, HIUTIOCTPUPYIOIIAs IPUPOLY IABJICHHS ra3a HA CTEHKHU COCya.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHUil 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocrogbl mepmoOuHamMuKu

TepmoauHaMudeckas cuctemMa. BHyTpeHHsIsI SHEprHsl TEPMOAMHAMUYECKOM CHUCTEMBI M CIIOCOOBI
e€¢ wu3MmeHeHus. KommyecTBo TemnoTel W pabora. BHYTpeHHsII »Heprusi OJAHOATOMHOIO
UJEaIbHOTO ra3a. Buel Ternonepesayu: TEIUIONPOBOIHOCTL, KOHBEKIUS, U3IIyYeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonstue o0 agmabatHoM mpouecce. IlepBeiii 3akoH TepMoauHaMuKu. IlpumMeHeHue nepBoro
3aKOHa TEPMOJAMHAMHUKH K H30MpolieccaM. ['paduueckasi HHTEprnpeTaus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TemoBeie MamuHbl. [IpuHUIUOB HeHCTBUSA TemIoBbIX MamuH. [IpeoOpasoBaHusi sHepruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoi Mammubl. Lukin KapHo n
ero Kod(hPuIUEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.
TexHudeckue yCcTpoMCTBa M IPAKTUYECKOE IPUMEHEHHUE: JBUraTellb BHYTPEHHErO CrOpPaHUs,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

W3MeHeHrne BHYTpEHHEH SHEpruM Teja MPU COBEPILIEHHH PabOThI: BBUIET MPOOKH M3 OYTBHUIKH
MoJ JEWCTBUEM C)KaTOTrO BO3JyXa, HarpeBaHue 3¢upa B JIATYHHONH TpyOke NyTEM TpeHus
(BuaeOIeMOHCTpAIHS).



H3meHeHne BHYyTpeHHEH sHepruu (TemIepaTyphl) Tella py Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, pEaKTUBHOIO ABUTATEs.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Aepecammuvie cocmosnus seuwgecmsa. Pazosvle nepexoovl

[TapooOpa3oBanne u KoHxaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAasE M OTHOCHTEIbHAs
BJIQKHOCTh BO3/1yXa. HacelmeHHblil map. YaenbHas TeIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TEMIEPATypPbl KUTIEHUS OT JaBJICHUSI.

Teépmoe Tteno. Kpucramnmueckne u amopdHbie Tena. AHHM30TPOIHUS CBONCTB KPHCTAJUIOB.
Kunkue kpucramnsl. CoBpeMeHHble Marepuayibl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruioTa riasieHus. CyOnumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuuyeckue yCTpPOHCTBAa UM NPAKTHUUECKOE IIPUMEHEHHE: TUTPOMETp U ICUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHUU TMOJIYyYEHHUS COBPEMEHHBIX MaTepuaigoB, B TOM  4HCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIeCTBa.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Paznen 4. DnexrpoauHamuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauus Teja. JeKTpuyeckui 3apsia. JlBa Buzaa aneKTpudeckux 3apsaos. IIpoBoanukwy,
JUBJIEKTPUKU U MTOIYITPOBOJIHUKH. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsiia.
BzaumopeiictBue 3apsiioB. 3akoH Kymona. TodedHbIN 3IEKTpUYECKUN 3apsl. DIEKTPUUECKOE
nosie. Hanpsix€HHOCTh 3nekTpruyeckoro noss. [IpuHuun cynepno3uimm 3JeKTPUYECKUX MOJIEH.
JInHuM HanPsKEHHOCTH DIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro nomus. [lorenmnuan. Paznocts morennuanos. [IpoBoguuku u
JIUAJIEKTPUKH B DJIEKTPOCTATHYECKOM I0J€. J(ManeKkTpuyeckas NpoOHULAeMOCTb.
OnextpoéMkocTs. KoHaeHcatop. OnEKTpOEMKOCTh INIOCKOTO  KOHAEHCATOpa. OHEpPrus
3apsKEHHOIO KOHJIEHCATOPA.

TexHudeckue yCTpOWCTBA UM MPAKTHUYECKOE MPUMEHEHHUE: DSJIEKTPOCKOM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM ITOJIE.

DINeKTpocTaTUYeCKas 3alluTa.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTOopa OT IUIOU[AAM IJIACTHUH, PACCTOSIHUS
MEXIy HUMH U TUAJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosinubiii 21ekmpuyeckuti mox. ToKU 8 pasniuuHvlx cpeoax

DJIEKTPUYECKUN TOK. Y CIOBHSI CYIIECTBOBAHUS AJIEKTPUUECKOTO Toka. McTtounmku Toka. Cuia
ToKa. [loCcTOsIHHBIN TOK.



Hanpspokenue. 3akon Oma Jy1sl ydacTKa Lenu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIbHOE CONPOTHBIEHHE BellecTBa. llocnenoBarenbHoe,
[apauIeJIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—Jlena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.
ONEKTPOABMKYIAsl CUIa M BHYTPEHHEE CONPOTHBIICHHE HCTOYHMKA TOKA. 3akoH Oma i
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

OJNEKTPOHHAs ITPOBOAMMOCTH TBEPIBIX METAJJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonnuku. CoOCTBEHHAs: U IPUMECHAs] IPOBOJUMOCTH HOTYIPOBOIHIKOB. CBOWCTBA pP—
n-nepexoza. [loaynpoBoHUKOBBIE TPUOOPBI.

ONEeKTpUYEeCKU TOK B pacTBOpaXx U paciulaBax dJIEKTPOJIUTOB. JIEKTPOJIUTUYECKAs
JUcconpanus. JNEeKTPOIIN3.

OnekTpuueckuii TOK B ra3ax. CaMoOCTOATENbHBIH M HECAMOCTOSTENbHBIN paszpsn. MoiHus.
[1na3zma.

TexHuyeckue yCTpONCTBA M IPAKTHUUECKOE INPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKU TOKa, DJIEKTPOHArpeBaTelibHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE IMPHOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
IIOJIyTIPOBOXHUKOBBIM TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKEHHUS.

3aBUCHUMOCTb  COIPOTUBJICHHUS LMJIMHAPUYECKHX IPOBOJAHMKOB OT JUIMHBI, IUIOLIAIU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeliaHHOE COeTUHEHUE POBOIHUKOB.

[Ipsimoe wm3MepeHue d3IeKTpoIBHXKYIIEH cuibl. KopoTkoe 3amblkaHHE TallbBAHHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHnne 21IeKTpOABIKYLIEH CHUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO COITPOTUBIICHUS.
Hab6monenue anexrpomnusa.

MesxnpeaMeTHBIE CBSI3U

Wzyuyenne kypca ¢usuku Oa3zoBoro ypoBHsS B 10 Kkiacce OCyIIECTBISETCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nonamus, CBSI3aHHbIE C U3YYEHUEM METOJI0B HAyYHOTO MO3HAHUS: SBJICHUE,
Hay4HbIA (pakT, TUIOTE3a, PU3NUecKass BEIWYNHA, 3aKOH, TEOpUsl, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJTUPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMBbl YpaBHEHHH, JTuHelHas (QyHKuus, napaboina, runepbosna, ux
rpaduKyd U CBOWCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIMH: CHHYC, KOCHMHYC, TaHT€HC, KOTaHI€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU Ha OCHU KOOpPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: mexannueckoe JBUKEHHE B )KMBOU npupoe, nuddysus, ocMoc, Tem1000MeH KUBbIX
OpPraHu3MOB (BHU[bI TEIUIONEPEau, TEIJIOBOE PAaBHOBECUE), INEKTPHUUECKUE SBICHUS B KHBOM
pUpoJIE.

Xumus: IDUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeN, XUAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBAaHUKA.

T'eoepaghus: B1axKHOCTH BO3lyXa, BETPbI, OapOMETpP, TEPMOMETP.

Texnonoeusa: mpeoOpazoBaHHE ABIKEHHM C HCIIOJIB30BAaHHMEM MEXaHH3MOB, Y4YET TpPEHHUS B
TEXHUKE, MOIIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHsS MMIIyJIbCa B TEXHHKE (pakeTa,



BOJAOMET M Jpyrue), JBUTATeNb BHYTPEHHEro CropaHus, mnapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAaHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHue
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPHUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHbIE IPUOOPHI, FAIbBAHUKA.

Conep:kanue o0yuyeHust 11 knacc

Paznen 1. DnexkrpoaunamMuka

Tema 3. Maenumnoe none. dneKkmpomacHUmMHAas UHOYKYUs

ITocTostHHBIE MarHuThHl. B3anMozeiicTBUE NOCTOSAHHBIX MarHUTOB. MarnuTtHoe mnose. Bekrtop
MarHuTHOM MHAyKUMH. lIpyuHOUMD cynepnosuuuMyM MarHUTHBIX Iojed. JIuHMM MarHuTHOM
uHayKuuy. KapTuHa TMHUN MarHUTHOW MHYKLWH OJISI IOCTOSIHHBIX MArHUTOB.

MarunuTtHOe 1oJie MPOBOIHMUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIIMA MarHUTHOTO TOJISI ITTMHHOTO
IPSIMOTO TMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATyIIKH € TOKOM. OIbIT
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amniepa, €€ MOJlyJIb U HallpaBJICHHE.

Cuia Jlopenua, e€ MOaysib U HampaBieHHUE. [[BU)KeHHE 3apsyKeHHOW YacTHUIbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHne  syeKTpoMarHUTHOM  WMHAyKuuMu. [loTok  BekTOpa  MarHUTHOW — MHAYKIUH.
DIEeKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe nsnekTpuueckoe mojie. OIEKTPOABWXKYIAs CHUJIa HHAYKUMU B TPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYTIaTEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIIAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHuTHOT'O TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoWCTBa UM MPAKTHYECKOE MPUMEHEHHWE: IOCTOSIHHbIE  MarHuThl,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN FJIEMEHTAPHBIX YaCTHUII, MHTYKIIMOHHAS M1€Yb.
Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumMogeiicTBre JByX MPOBOJIHUKOB C TOKOM.

Cuta Ammepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre AMeKTPOMarHUTHON WHIYKITUH.

IIpaBumno Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBIDKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHMSI MAaTHUTHOTO TTOTOKA.
SIBneHre caMOMHIYKIUU.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3yueHrne MarHuTHOTO TNOJIsI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUH.

Paznen 2. Konebanus v BOJTHBI

Tema 1. Mexanuueckue u s1eKkmpomacHumHule KoneOanus

Konebarenbnas cucrema. CBOOOAHBIE MeXaHWUECKHUE KoneOanus. ['apMoHnYeckue KojaeOaHusl.
[Tepuon, wactora, ammutyna u (aza xonebanuid. [IpykuHHBIH MasTHUK. MaTemMaTHYeCKUN
MasiTHUK. YpaBHEHUE FrapMOHHUYECKUX Konebanuil. [IpeBpaienue sHEpPruu Mpu rapMOHHYECKHUX
KOJICOaHMSX.

KonebGarenbupiit  koHTYp. CBOOOJHBIE OSIEKTPOMArHUTHBIE KONEOAHHWS B  HJICATHHOM
KOoJje0aTeIbHOM ~KOHType. AHAJOTUSl MEXKIYy MEXaHWYEeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UIACATLHOM KOJIeOaTEIbHOM
KOHTYpe.



[IpencraBienne o 3aTyXalolUX KojeOaHUAX. BpIHyXIeHHbIE MeXaHHMYeCKHe KoJeOaHUs.
Pe3onanc. BeiHysKIeHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHUS.

[lepemennbii TOk. CHUHYCOMJATBHBIA TEPEMEHHBIM TOK. MOIIHOCTH TEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHHUE CUJTbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoactBo, mnepenaya u MNOTpeOJICHHE DIIEKTPUUYECKOW DHEPTHUU.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE AeKTpodHepruu. KynapTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCcTpoWCTBa M IIPAKTUYECKOE NPUMEHEHUE: JIEKTPUYECKHM 3BOHOK, I'€HepaTop
IIEPEMEHHOT0 TOKA, JINHUH 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTelbHON cHCTeMbl (NMPY>KUHHBIM WM MaTeMaTU4eCKUi
MasITHUK).

HabGnronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue cBONCTB BbIHYXIEHHbBIX KOJI€OaHUH.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcruorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHHM ) AJIs DJIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mnocineaoBaTeibHOM COEAUHEHUU PE3UCTOpa, KAaTyIIKM WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH TEpHOJa MalblX KojieOaHUil rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nmepeMEHHOro TOKAa B LEMU M3 MOCIEI0BATENbHO COCAMHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE BOJIHbL

MexaHuueckrue BOJIHBI, ycioBus pacrnpoctpaHeHus. Ilepuon. CkopocTh pacrnpocTpaHeHUs U
JuMHa BosHBL. [lomepeuHble M TpOJONbHBIE BONHBL. UWHTepdepenius u  audpaxius
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHuTHbIE BOJIHBL. Y CIOBUS M3JIyYEHUS DJIEKTPOMAarHUTHBIX BOJIH. BzaummHas
opueHranus BektopoB E, B, V B snexkrpomarHutHoi BoiHe. CBOWCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWe, MpelIoMJIeHUe, NoJsapu3anus, audpaxius, uarepdepenius. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[Ixana smekTpoMarHUTHHIX BOJIH. [I[puMeHeHNe STIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokamnusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKatoUle cpeibl.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIIbHBIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

O0pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpaxkeHus U IpeIoMIICHUS MEXaHUIECKIX BOJIH.

Habmonienue nnrepdepeHny v AMPpakiul MEXaHMUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/ION M 9acTOTOM KOJIeOaHUH.
HccnenoBanue CBOMCTB 3I€KTPOMArHUTHBIX BOJIH: OTpaXeHHE, NMPEIOMIICHUE, MOJSpU3aLus,
mudpakus, MHTeppEepeHIus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OAHOPOJHOU cpene. JIyu
cBera. TouyeuHblli HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300paXkeHNH B IMIIIOCKOM 3€pKalle.



[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM TMOKAa3aTellb MPEIOMIICHUS.
ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oJIHOro BHYTPEHHETO OTPAKECHMUS.
Hucniepcust cBera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue u paccenBaronire JUH3bl. ToHKas nauH3a. DOKYyCHOE PACCTOSHUE U ONTHYECKAs
cuia ToHKoW JmH3BL [locTpoeHue n3o0paskeHUN B COOMPAIONIUMX U PACCEHBAIONIMX JIMH3aX.
@dopMysa TOHKOM JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBast ontuka. MHTEepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBHUS HAOIIOICHUS
MaKCHMyMOB 1 MUHUMYMOB B UHT€P(HEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. [JudpakuuonHas pemérka. YcinoBue HaAOMIOACHHS TVIABHBIX MaKCUMYMOB
NpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(DPAKIIMOHHYIO PEHIETKY .

[Tonspuszanus ceera.

TexHUueckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: O4YKH, Jymna, (oToanmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
pelETKa, NOJISIPOUI.

Jlemoncmpayuu

[TpstmonuHeHOE paclipocTpaHeHHe, OTPaKEHUE U peroMieHue cBeta. OnTruueckue nprudopsl.
[TonHoe BHyTpeHHEE oTpaxeHue. Mojieab CBETOBOAA.

HccnenoBanue cBONCTB U300pakeHU B JTMH3AX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm cBera.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucniepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[TosrydeHue ciekTpa ¢ HOMOIIBIO TU(PPAKINOHHON PELIETKH.

Habmroienue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne noka3aresnst IpeioMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB U300paKeHUI B JIMH3aX.

HaGnronenue nucrnepcun cBeTa.

Pa3nen 3. OcHOBBI criennanbHON TEOPUU OTHOCUTEIBHOCTH

I'paHnnBI  TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKHU. IlocTynaTel crenuanbHONM Teopuun
OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOXYJIS CKOPOCTH CB€Ta B BaKyyMe, IPUHLUII
OTHOCHUTENIbHOCTH DHWHIITEHHA.

OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILLIEHUE JITHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PETUBUCTCKOM YaCTHUIIbl. DHEPIUs MOKOS.

Paznen 4. KBantoBas gusuka

Tema 1. Dnemenmuvi K6AHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBsizu sHeprun (OTOHA € €ro 4YacTOTOM. DHEpPrust U MMITYJIbC
¢doroHa.

OtkpriTe u uccinenoanue gorodpdexra. OnbiTel A. I'. CroneroBa. 3akonsl GoTorddekra.
VYpaBuenue DiiHmreitHa 11 pororddexta. «KpacHas rpanuna» Gortorddexra.

JaBnerue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoiicTBa M TNPAKTHUECKOE NpPUMEHEHHue: (OoTo3aeMeHT, (OTONATUHK,
COJIHEeYHast OaTapest, CBETOIHO/.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.

Cseroauog.



Conneynas OGarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnwiTel Pesepdopaa mo paccesauto o-dactuil. [lnmanerapras moaens
atoma. [loctynarel bopa. M3nyuenue u norsiomienue (GOTOHOB IMpH MEPEXOJe aTomMa C OIHOTO
YPOBHS 3HEpruu Ha Apyroi. Bunel cnexktpoB. CrieKTp ypOBHEW 3HEPIHHM aTOMa BOAOPOAA.
BonnoBeie cBolicTBa yactull. Bosnbl ne bpoiinsa. KopiyckyisipHO-BOJTHOBOM AyalIU3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YEHHUE.

TexHuueckue ycTporucTBa U NMPAKTUUECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Habnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe s0po

OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs sjpa. OTKpBITHE DPATUOAKTUBHOCTH.
OmnpiTel Pesepdopna mo onpeneneHuio coctaBa paauoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3ay4yeHus. BiysHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hyknonnas moxens sapa ['eitzenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. ONEKTPOHHBIN M TO3UTPOHHBIA Oera-pacnan. [‘amma-uznydyenue. 3aKoH
PaAMOAKTUBHOIO pacmaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepusiii peakrop. TepmosinepHsiit cuntes. [IpodremMbl M MEPCIEKTUBHI SACPHON IHEPTETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUS. EMUHCTBO (pr3mueckoil KapTHHBI MUpA.

TexHuuyeckue yCTpOHWCTBa U TNPAKTHUUECKOE IPUMEHEHHE: J03UMeTp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

CuéTurK MOHM3HPYIOIIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

Paznen 5. DneMeHTHI aCTPOHOMUU U aCTPOPHU3UKU

Oransl pa3BUTHA acTpoHOMUU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUYCHUE aCTPOHOMHUH.

Bun 38é3aH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHeprun CosHua M 3BE31. 3BE31BI, UX OCHOBHBIE
XapakTepUCTUKHU. JluarpaMma «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3IbI TJIABHOM
MOCJIEA0BATENBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTB» JUIsl  3BE3]  IJIaBHOMU
MIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoBpeMEHHBIE MPEACTABIECHUS O
IIPOUCXOXkACHNN U 3Botoluu CoslHIA U 3BE311. DTanbl XKU3HU 3BE3L.

Mnineunsii Ilyte — Hama [amaktuka. [lonoxenne n amwxkenue Connua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpax rajJakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bosibiioro
B3pbIBA. PEIIMKTOBOE U3IIyYeHHE.

MacmtabHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus



Habmionenuss HeBOOPY>KEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN AJist
OTIpeNieNIeHUs] TIOJOXKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IUS
CeBepHoro noxymapus u sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, miaaner, Mieunoro IlyTtu.

O06o0maroiee MOBTOPEHUE

Ponb u3Wku U acCTpPOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHUYECKOM, COMMATBLHOW M dTUYECKON
cdepax AesTeNbHOCTH YeIOBeKa, POJIb U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4YHOI
KapTHHE MHpPa, POJib (U3UYECKOH TeoprH B (OPMHUPOBAHUU IPEICTABICHUH O (HU3NYECKOMH
KapTHUHE MHpa, MECTO (hU3MUECKON KapTHHBI MUpPA B OOIIEM PSAYy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEICTABICHUN O IPUPOJE.

MesxnpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku OazoBoro ypoBHsS B 11 Kiacce ocymecTBisieTcss ¢ y4éTom
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcamMH MaTreMaTuKH, OHOJIOTHUH, XHMHUHU,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnule noHamus, CBSI3aHHbIE C U3yYEHUEM METOJIOB HAyYHOTO MO3HAHUS: SIBJICHUE,
HAy4YHBIA (akT, THIOTE3a, (PU3MUeCKas BEIMYMHA, 3aKOH, TCOPHs, HAOIIOeHUE, IKCIICPUMEHT,
MOJIeJTMPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pemieHHEe CHCTEMBbl YpaBHEHUH, TpPUTOHOMETPUYECKHE (QYHKUIUHU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIIECTBO, BEKTOPBHI M HX
NPOCKIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
MpU3HAKU 0100 TPEYTOJIbHUKOB, OMPE/IeNIeHUE TUIOIIAIU TIOCKUX (puryp u oobéma Te.
buonoeusn: snexrpuyeckue SBICHUS B JKUBOM NpUpoOAe, KojeOaTenbHBbIC JIBM)KEHUS B JKUBOU
MIPUPOJIE, ONITUYECKHUE SIBICHUS B KUBOU MPUPOJE, ACHCTBUE pallallii Ha KUBbIE OPTaHU3MBI.
Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUTMUECKAs] CTPYKTYpa TBEPIBIX Tell, MEXaHU3MbI
00pa30oBaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

leoepaghus: MarHWTHBIE TONIOCA 3€MJIM, 3alie)KH MAarHUTHBIX pyH, (POTOChEMKA 3EMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUH.

Texnonocua: TVMHUM DIIEKTpPONEpeAad, TEHEpPAaTop IEPEMEHHOTO TOKa, JJIEKTPOIBHUTaTENb,
UHAYKIMOHHAs Tedyb, pajap, paJuoNpHUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBYU-meus,
NIPOEKIIMOHHBIN arapar, BOJIOKOHHAS ONITHKA, COJTHEYHAas OaTapest

I[InanupyemMblie pe3yiabTaThbl OCBOEHHSI MPOrpaMMmbl Mo (PU3MKe HA YPOBHE CpeaHEro
0011ero 00pa3oBaHusA

OcBoenue yudeOHOTO mpenmera «Du3nka» Ha YpOBHE CPEIHETO OO0IIero oO0pa3oBaHUs
(6a30BbIf  ypoOBEHB) JIOIDKHO  OOECMEYHTh JOCTHKEHHE  CIEAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPEAMETHBIX O6pa3OBaTeHI>HI)IX PE3YIbTATOB.

JInuHOCTHBIE pE3yIbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHS YydeOHoro mnpeamera «®dusmka» TOIKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAarOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUi, MO3UTUBHBIX BHYTPEHHHUX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOro  OOILEeCTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTU B IPOIIECCE Peau3allid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpaxk1aHCKOTrO BOCTIMTAHUS:
c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIUN O00YYarOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;
OPUHATHE TPAJUIMOHHBIX  OOIIEYEIOBEUECKUX TIYMAaHHUCTUYECKMX M JE€MOKPaTHYECKHX
IICHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B MHTEpecax TIpakIaHCKOro OOILecTBa,
y4acTBOBAaTh B CAMOYTPaBIEHUH B 00pa30BaTeIbHON OpraHU3allly;
YMEHHE B3aMMOJICHCTBOBAThH C COLMATBHBIMA MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIMIMHU U
Ha3HAYCHHUEM;



TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM 1EATEIBHOCTH;

2)aTpuOTUYECKOTO BOCIIUTAHMUS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA;

[IEHHOCTHOE OTHOILEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSM POCCHICKHX YUYEHBIX B
obsacti (HU3UKH U TEXHUKH,

3)yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CHTYAallMI0 W MPUHUMATh OCO3HAHHBIC PELICHHS, OPHUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;
OCO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

4)3cTEeTU4ECKOro BOCIIUTAHHUS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY HAYyYHOTO TBOPYECTBA, IMPHCYIIErO
(bu3MYeCcKOi HayKe;

5)Tpy10BOTO BOCIIUTAHUS:

MHTEpPEC K pa3InyHbIM cepam MpodeccruoHaNbHON AeSITENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3uKOl W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccun u
pean30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3oBaHHIO B oOjactu (u3uKH Ha
MPOTSKEHUH BCEU KU3HU;

6)3KOJIOTUYECKOTO BOCIIUTAHMUS:

c(OpPMUPOBAHHOCTh ~ SKOJOTMYECKOHM  KYyJIbTYphl, OCO3HAaHHUE TIJIOOATBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUTAHUPOBAHKUE U OCYILIECTBIICEHHE ACWCTBUI B OKPY’XKAaIOILIEH cpelie Ha OCHOBE 3HAHMS Iienei
YCTOMYMBOTO Pa3BUTHS YEITIOBEUECTBA;

paclIupeHHe OMbITa JAEATENbHOCTH YKOJIOTMYECKOW HAMpaBIIEHHOCTH HA OCHOBE HMMEIOIIMXCS
3HaHU# 10 Pu3HKe;

7)UEHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢bu3nveckoil Haykw;

OCO3HAHWE IEHHOCTH HAyYHOW JesTeIbHOCTH, TOTOBHOCTH B IIpOIECCe H3YyYeHUs (GU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIE0BATEIbCKYIO AESATEIbHOCTh UHANBHUYaIbHO U B IPYTIIE.

MertanpeameTHbie pe3yJibTaThl

[To3HaBaTenbHBIC YHUBEPCATbHBIC YUEOHbBIE ACHCTBUS

bazoBbie nornueckue AeMCTBUS:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh W  aKTyaJIM3UpOBaTh MpoOJEeMy, paccMarpuBaTth €€
BCECTOPOHHE;

ONPEAEIIATh LEN JIEITEIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbBIX (PU3NUECKUX SBICHUSX;
pa3pabaThiBaTh IUIAH PEIIEHUS MPOOJEMBbI C YUYETOM aHajIu3a WMEIOIIHUXCS MaTepHAIbHBIX U
HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B JIEATEIILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM, OLICHUBATH
PHUCKU MOCIENCTBUM IEATENBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PEATbHOTO, BHUPTYyaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEATUBHOE MBITIUICHHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBrie nccnenoBaTenbLCcKue JeMCTBUS:

BIIAJICTh HAYYHON TEPMHUHOJOTUEH, KIIFOUEBBIMH IMMOHATUSIMH M METOJIaMU (DU3UIECKON HAYKH;
BJIQ/ICTh HaBBIKAMHU yU4eOHO-HCCIIEIOBATENECKON U TPOSKTHOM IeATeTbHOCTH B 001IacTH (PU3UKH,
CITOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITEIHPHOMY TIOMCKY METOJIOB pEIIeHUs 3aaad
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,



BJIAJICTh BUJAMU JICATEILHOCTH 110 TOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEPIPETaIlHH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4YEOHBIX CHTyallMsX, B TOM YHCJIE IpH
CO3JIJaHUHU YYE€OHBIX MMPOSKTOB B 00J1aCTH (DU3UKH,

BBIABJIATH IMPUYIUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a/1a1y, BBIABUTATh TUIIOTC3Y eé
pelIeHHs, HAXOAUTh apPTYMEHTHI JUIsI I0KA3aTeIIbCTBA CBOMX YTBEPKICHUM, 3371aBaTh apaMeTPhl
U KPUTEPUU PELICHUS,

aHAJTM3UPOBATh MOJYYCHHBIC B XOJC PEIICHUS 3aJa4l Pe3yJIbTaThl, KPDUTUYECKU OIICHUBATh MX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCJIOBUAX;

CTaBUTh M (POpMyJIMpOBaTh COOCTBEHHBIC 33aJaud B 0Opa30BATEIbHON NESATEIHLHOCTH, B TOM
qHCIIe IPU U3yYeHUH (DU3HKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

YMCTb NICPCHOCUTL 3HAHHUA 10 (1)I/I3I/IK€ B IIPAKTUYCCKYIO O6HaCTB KHUBHCACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BbIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OPpUIriHAJIbHBIC ITOAXOAblI U PCIICHU A,

CTaBHUTh POOJIEMBI H 33]]a4H, TOMTYCKAIOIINE allbTCPHATUBHBIC PEIICHHUS.

Pabora ¢ uadopmarueit:

BJIAJICTh HABBIKAMH TOJTy4YCHUS HHPOPMAIIUU (PU3UIECCKOTO COACPIKAHUSI U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATHL ITOHMCK, aHAJINW3, CHUCTCMATHU3AllUI0O W HHTCPIPCTALIUIO
UH(POPMAIIUU Pa3IMYHBIX BUJOB U (POPM MPEIICTABICHHS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIB30BaTh CPEICTBA MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOIHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3allMOHHBIX 3aaa4 C CO6JIIOZI€HI/ICM Tpe60BaHPIfI
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEeHHS, MMPABOBBIX M ATHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

CO3l1aBaTh TEKCThI (PU3MYECKOTO COJCpPXKAHUS B PA3IMYHBIX (hopMaTax ¢ y4éTOM HA3HAYCHUS
UHPOpPMALIMM W IIETICBOM ayIUTOPHH, BBIOMpAsi ONTUMAIBHYIO (GOpPMYy TpEACTaBICHUS U
BU3YyaIIU3aIUH.

KoMMyHHKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE IEHCTBUS:

OCYIIECTBIISITh OOIIIEHNE HAa YpOKaX (PU3UKH M BO BHE-YPOUHOU €SI TEIILHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYaIlHi U CMSATYATh KOH(IUKTHL;

Pa3BEPHYTO M JOTMYHO M3JIaraTh CBOKO TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB;
MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHANBUAYATbHON pabOTHI,

BBHIOMPATh TEMAaTUKYy W METOJbl COBMECTHBIX JEHUCTBHM C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaXKJA0I0 UjieHa KOJIJICKTHUBA;

MIPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH AEHUCTBUS MO
€€ JOCTH)KEHHUIO: COCTaBIITH IUIAH JEHUCTBUM, paCIpPENesATbh POJM C YYETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh pe3yJbTaTbl COBMECTHOU PaOOTHI;

OIICHMBAaTh KaYeCTBO CBOETO BKJIaJa M KaXXJIOT0 y4acTHHKA KOMaHIbl B OOIIMI pe3ynpTaT MO
pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE TPOEKThI, OLEHMWBATh HAEH C NO3UWLUUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh MMO3UTUBHOE CTPATErMYECKOE ITOBEACHUE B PA3JIMYHBIX CUTyalHUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PerynstuBHbIC yHUBEpCaTbHbIC yUeOHBIE ACHCTBUS

Camoopranu3zanus:

CaMOCTOSITENILHO OCYIIECTBISATh TO3HABATENbHYIO JESATeNbHOCTh B O0NacTh (U3HKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATEJIBHO COCTAaBJLITh IUIAH PEMIEHUsS PACUYETHBIX M KA4YECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI € y4YETOM MMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuupsaTh paMKi y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;



JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOsl OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO 3PYIUIMUA B 007acTH (PU3UKH, MOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATIbHBIN HHTEIJICKT:

JlaBaTh OIICHKY HOBBIM CHUTYyalUsIM, BHOCHUTH KOPPEKTHBBI B JESTEILHOCTh, OLCHHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaZICTh HAaBBIKAMH I103HABATEIbHOM pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHU H
MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHUH;

UCTIONIb30BATh MPUEMBI PEQIICKCHH ISl OLIEHKU CUTYaIlMH, BEIOOpa BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHIO;

NPUHUMATh MOTHUBBI M apI'yMEHTBI IPYTUX IPU aHAU3E PE3YIbTaTOB JIESATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apI'yMEHTBI IPYTUX IPU aHAIN3E PE3YIbTaTOB JIESATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce mocTmkeHHsI JTMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS NPOrpaMMbl 1O (pu3mke s
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEIJICKT, IPeIoiIaralonuil copMiupOBaHHOCTS:

CaMOCO3HaHUS, BKIIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPaBIICHUS Pa3BUTHS COOCTBEHHOM IMOIIMOHAIBHON cepbl, OBITh YBEPEHHBIM B cele;
CaMOPETYJIMPOBAHNS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE NOBE/IEHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIBHBIM U3MEHEHHSIM U IPOSBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K TOCTIKEHHIO LIENIU M YCIEXY, ONTHMU3M,
MHHUIMATHBHOCTH, YMEHHUE IEHCTBOBATh NCXO/S U3 CBOUX BO3ZMOKHOCTEH;

SMIIaTHH, BKJIIOYAIONMEH CHOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEKUBAHUIO;
COLMAIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh BBICTPaMBaTh OTHOLIEHHUS C JPYTHMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IIpenmeTHbIe pe3yJbTaThl

K konmy oOywenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HAa MpPUMepax posib U MecTO (PU3MKH B POPMUPOBAHUH COBPEMEHHOI Hay4yHOU
KapTUHBl MHpA, B PA3BUTUM COBPEMEHHON TEXHMKHM W TEXHOJOTUH, B IPAKTHUYECKOMN
JESATEIILHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIIbl MPUMEHEHUS M3YUYEHHBIX (U3NYECKUX MOJeNiei: MaTepuajabHas TOYKa,
UHepIHalbHas cucTeMa oTcuéra, abCOoIIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJEIN CTPOECHUS
ra3oB, XUAKOCTEN U TBEPHBIX TeJ, TOUEUHBIA AJIEKTPUUECKUM 3apsi MpHU peleHUuH (PU3nIecKux
3a/1ay4;

pacrno3HaBaTh (U3UUYECKHE SBICHUS (TIPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHUS BELIECTBA U 3JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMpPsIMOJMHEHHOE JBUXKEHHE, CBOOOJHOE TMAJCHHE Tel, IBHXKEHHE IO
OKpPY’>KHOCTH, MHEpIHMs, B3auMojeiicTBue Tesl, Au(Qy3us, OpOyYHOBCKOE JBMKEHHE, CTPOCHUE
KHUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMaA Tell MpU HarpeBaHUU (OXJIAXKJIEHUH), TEIII0BOE
paBHOBECHE, UCIApEHUE, KOHJAEHCALUs, IUIABIEHHE, KPUCTAJIM3alus, KUIIEHUE, BIIAXXHOCTh
BO3/lyXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPHITOM COCYJE, CBS3b MEXKIY
napaMeTpaMM COCTOSIHUSA r'a3a B U30MPOIIECCax, dIEKTPU3ALMS TEJ, B3AUMOJICHCTBHUE 3apsII0B;
ONKCHIBaTh MEXAHWYECKOE JBUKEHHE, HUCIOJIb3Ysl (hHM3MUECKHUEe BEIMYMHBI: KOOPAWHATA, IyTh,
nepeMelIeHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tella, KHHETUYECKasi SHEPTus,
MOTEHIIMAJIbHAs JHEPrusi, MEXaHW4yecKas paboTa, MEXaHWUYeCKas MOIHOCTb, MPHU OIMHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, WX OOO3HAYCHUS U



€IMHUIIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIIME MAHHYIO (U3UYECKYIO BEJIMYHMHY C JPYTHMHU
BEJIMYMHAMU;

OIKCBIBATh W3yUYEHHBIE TEIJIOBBIE CBOICTBA TEJI U TEIUIOBBIE SIBIECHUS, MCIIOJbB3Ys (QU3NUECKUE
BEJIMYMHBI: JIaBJIEHUE Tra3a, TEMIEpaTypa, CpedHsAs KHHETUYECKash SHEPIHs XaOoTUUYECKOTo
JBIKCHHMSI MOJIEKYJ, CpPEOHEKBAaApaTU4YHas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSASA dHEprusi, pabdoTa raza, KO3QQHUIMEHT MOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATEIIS;
IpU ONUCAHUU TPABWIBHO TPAKTOBaTh (DPU3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUYHHY
C IpYyTUMHU BEJIMYUHAM;

ONMCHIBATh M3YUYECHHBIE DJIEKTPUUECKUE CBOWCTBA BEIIECTBA M AIIEKTPUYECKUE SBIICHUS
(mporecchl), UCNONIb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUECKUM 3apsil, 3JIEKTpUYEcKoe IOJIe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEIMYMH, HUX OO0O3HAueHWs W EAMHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUYUHAMH;
aHAJM3UpPOBaTh (U3UUYECKUE INPOLECChl U  SIBICHMS, HCHOIb3Ys (PU3MUECKUE 3aKOHbI U
IPUHUMUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsl HprooTOHA, 3aKOH coXpaHEeHUs
MEXAHUYECKOM SHEPIuH, 3aKOH COXPaHEHMs UMITyJIbCa, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPUIO CTPOCHUS
BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, NEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyloHa, NpuaTOM pazinuyarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;
OOBSICHATh OCHOBHBIE NPHUHLMIIBI JAECHCTBUS MalllMH, HNPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOT0 UCMOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBIMOJIHATh 3KCIEPUMEHTHl [0 HCCIEJOBAHUIO (U3NYECKUX SBJICHUH M IPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH, Tpu OSTOM  (POPMYIHPOBATH
npobiemy/3ajayy M TUNOTe3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOJKI;

OCYILECTBIIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHMs (PU3UYECKHX BEJIMYMH, NMPH 3TOM BHIOUpPATh
ONTUMAJIBHBIA CITOCOO M3MEPEHMSI M HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOIPELTHOCTEN
U3MEPEHHUI;

HCCJIEIOBaTh 3aBUCHUMOCTH MEXAY (U3MYECKHMHU BEIMYMHAMH C MCIOJIb30BAaHUEM MPSMBIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (PUKCHpOBATh pe3yibTaThl IMOJy4YEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE Tabmuu u rpadukoB, AenaThb BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNUS;

coOnroaaTh mpaBuiia 6€30MacHOro TpyJia MpHU MPOBEIEHUU HCCIIEIOBAaHUI B paMKax y4eOHOro
HKCIEPUMEHTA, Y4eOHO-UCCIIE0BATEICKOW U TMPOEKTHOW NESATEIBbHOCTH C MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pewiatb pacu€THble 3a/laud C SBHO 33aJaHHON (U3MUECKOW MOJeNblo, UCHONb3ys (pU3NYecKHe
3aKOHBl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCJOBHS 3aJaud BbIOMpaTh (U3UYECKYI0 MOJEIb,
BBIJICJIATE (PU3UYECKUE BEIMYMHBI M (HOpMYJIbl, HEOOXOAMMBIE il €€ pPEeIIeHUs, NMPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaUeHUS (PU3NUECKON BEITMYNHBI,

pelaTe KadyeCTBEHHbIE 3aJaud: BBICTPAaUBaThb JIOTUYECKHM HENPOTUBOPEUYMBYIO LEMNOUYKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,
UCIIOJIb30BaTh MPU PEIICHUH yUeOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMM U TIPEJCTABICHUS YUeOHOM 1 HAyYHO-TIOMYJIIPHON
uHpOpMallMK, TIOJyYeHHOM M3 pa3lIWYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH
noJty4aemMyro HH(OpMaIuio;

IPUBOJNUTH MPUMEPHI BKIIa/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HM Uil OOecredeHus
0€30I1aCHOCTH MpHU OOPALIEHUN ¢ MPUOOPAMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpY KarloIlIei cpejie;



paboTaTh B TpyMIe C BBHINOJHEHWEM pAa3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh pPadOTy
TpYNIIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHJIApPTHBIX CUTYyallUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYMIBI B
pelIeHne paccMaTprUBaeMoil PoOIIEMBI.

K konmy o0yuenuss B 11 kiacce mpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUN:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HayYHOU
KApTUHBl MHUpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJIOTMM, B IIPAKTUYECKOU
JESTEIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI TPUMEHEHHS N3YYEHHBIX (PH3UUECKUX MOJICNICH: TOUSUHBIN dIEKTPUIECKUNA
3apsii, Jy4 CBeTa, TOYEYHbIH HCTOYHHMK CBETAa, SiJepHAas MOJelb aToMa, HYKJIOHHas MOJENb
aTOMHOTO $i/Ipa MPH peleHNH (HU3NIECKUX 3a/1a4;

pacrno3HaBaTh (uU3MUEecKHe sBICHUA (IPOLECChl) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAaHTOBOW (DM3MKH: 3JEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aHUMOJCICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIUS, JCHCTBHE MAarHUTHOTO IMOJIi HA MPOBOJHUK C TOKOM W JBWKYIIMHCS 3apsij,
AIEKTPOMArHUTHBIE KOJIEOAHUsI ¥ BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYyCCTBEHHAsI PalMOAKTUBHOCTB;

ONKCHIBATh HM3YYCHHBIE CBOWMCTBAa BeIlIeCTBAa (RJIIEKTPUUYECKHE, MAarHUTHBIC, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEI) M AIICKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI),
UCIIONB3Ysl (U3MYECKUE BEIMYMHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUECKOe
HaIpsDKEHUE, SJICKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
paboTa Toka, MHAYKIHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHuid B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMATrHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPaKTOBaTh (PU3MUECKUIM CMBICT MCIOIB3YEMbIX BEIWYMH, UX O00O3HaueHUs M €AMHHUIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETHINHAMH,
OIUCHIBATh M3YUYCHHbIE KBAHTOBBIE SIBJICHHS W MPOLECCHI, UCHOJb3Ys (pU3NUYECKHe BEIUYHHBI:
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 9aCTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA,
HepuoJl Mojypacrnajia, SHepIrus CBA3M aTOMHBIX sA€p, NPH ONMCAHUU TNPABUIIBHO TPaKTOBATh
(GU3NUEeCKUi CMBICT HCIOJNB3YEMBIX BEIWYHH, WX OOO3HAYCHHWS W EIWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMHU BEIMYMHAMU, BBIUUCIIATH
3HA4YCHHE (PU3NUECKOU BEITUYUHBI;

aHATM3UpPOBaTh (U3UUECKUE TPOLECChl U SBICHMS, HCHOIb3Ys (HU3MUECKHUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHME OMWHIITeHHa Ui (QoTodhdeKrTa, 3aKOH COXpaHEHHs] SHEPrHH, 3aKOH
COXpaHEHHS HWMITYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHHUS
MaccoBOT0 4YMCia, MOCTyJdaTel bopa, 3aKk0H paguoakTUBHOTO pacmajaa, MpU TOM pPa3IUYaTh
CJIOBECHYIO (DOPMYIJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHE W YCIOBHS (TPAHHMIIBL,
00JacTi) IPUMEHUMOCTH,

OTIpEeNeNATh HaNpaBICHUE BEKTOPAa WHAYKIMH MAarHUTHOTO IIOJII TPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuinbl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;
BBIMOJIHATh OKCIEPUMEHTHl [0 HCCIEOBAHUIO (U3NYECKHX SBJICHHH M TPOLIECCOB C
UCTIOIb30BaHUEM TIPSIMBIX W KOCBEHHBIX W3MEPEHWi: Tpu OSTOM  (QOPMYIHPOBATH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOHpaThb YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYI0BaHUS, TPOBOAUTDH OMBIT M (POPMYIUPOBATH BHIBOIBL;



OCYIIECTBIIATh NPSIMbIe ¥ KOCBEHHBIE M3MEPEHUs (PM3NYECKUX BEIMYUH, TPH 3TOM BHIOMpATH
ONTHUMAaIbLHBIN CHOC06 HU3MCPCHHUA U HUCIIOJIb30BATh U3BCCTHBLIC MCTOJbI OLICHKU HOI‘peH_IHOCTeI\/’I
W3MEPEHHI;

HUCCIICO0BAaTh 3aBUCUMOCTH (I)I/I3I/I‘-IQCKI/IX BCJIIMYMH C HUCIIOJBb30BAHUCM IIPSAMBIX I/I3MepeHI/If/’Ii npu
TOM KOHCTPYHPOBaTh YCTAHOBKY, (DPUKCHpPOBAaTh pe3yJbTaThl IIOJyYEHHOW 3aBUCHMOCTH
¢u3nueckux BeIMYMH B BUAEC TabmMI W TpaduKoOB, [enaTh BBIBOABI IO pe3yjbTaTaM
UCCIIEIOBAHHS;

co0JII01aTh TpaBmiia 0E30MacHOro TPy/a MPH MPOBEACHUH HCCIICAOBAHUN B paMKax y4eOHOTro
9KCIIEPUMEHTa, Y4eOHO-HUCCIIEIOBATEILCKOW M TPOEKTHOH JAESTEIBHOCTH C HCHOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYIOBaHUS;

pemiate pacyéTHBIC 3a/a4d C SBHO 33aJaHHOW (M3MUYECKON MOJEINbIO, UCTIONB3Ys (uszndeckue
3aKOHBI W IPUHIMUIIBI, HA OCHOBC aHaJIM3a YCJIOBUA 3aJdaqun BBI6I/IpaTB (1)I/ISI/I‘ICCKYIO MOJCJIb,
BBIJICTIATH (PU3MUYECKUE BEIMYMHBI M (HOPMYIBI, HEOOXOIUMBIE M €€ pelIeHUs, IPOBOANUTH
paC'—IéTBI " OICHUBATH PCAJIBHOCTD IMOJIYUCHHOTO 3HAUCHUA q)H3H‘-IeCKOﬁ BCINYHHBI;

pemrath KauyeCTBEHHBIC 3a/laud: BBICTPAMBATH JIOTUYECKH HENPOTHBOPECUYHMBYIO IETIOUKY
paccyXIeHHHI C OTIOPO Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3NUCCKHE SIBIICHHUS;
UCIIOJIb30BATh MIPU PEUICHUH YYEOHBIX 3a]a4 COBpPEeMEHHbIE HH()OPMALMOHHBIE TEXHOIOTUH JIJIS
MIOWCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALNU U NPEACTABICHUS YIeOHOH U HAYyYHO-TIOITYJISIPHOM
uHpOpMaIMK, TOJIYYEHHOH W3 pa3IMuHBIX HCTOYHHMKOB, KPHUTHYECKH AaHAIM3HPOBAThH
MOJTy9aeMy 0 HHPOPMAITHIO;

OOBSACHATH TNPHUHIMIIBI JIEHCTBUS MallWH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IvyaTh
YCJIOBUS X O€30IIaCHOT0 MCIIOJIb30BaHMS B TIOBCEJHEBHOW JKU3HH,

NPUBOJUTH IPUMEPHI BKJIA/Ia POCCUIICKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUEC TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOW JKU3HH Ul OOECTICUeHHUs
0€30MacHOCTH MPH OOpAICHUHU ¢ PUOOPAMH M TEXHUYECKHUMHU yCTPOMCTBAMH, ISl COXPAHCHHUSI
3JI0POBBSI U COOJIFOICHHST HOPM 3KOJIOTHYECKOTO TOBECHHUS B OKPYIKaIoIeH cpexe;

paboTate B TpymIe C BBITOJHEHHEM DPA3JIMYHBIX COLMMAIBHBIX pOJICH, MJIAHUPOBATH PabOTY
TPYIBI, PpAaIMOHANBHO PACHPEACNTATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHWBATHL BKJIAJ KaXXAOTO M3 YYAaCTHHUKOB I'DYIIILI B
pelIeHne paccMaTprUBaeMOil POOIEMBI.



[Lnanupyemble pe3ybTaThl OCBOEHHSI NPOrpamMMbl N0 (uU3NKe Ha YPOBHE CpeIHero
0011ero oo0pa3oBaHus

OcBoenne yuebHoro mpeamera «@Pu3MKa» Ha YPOBHE CpenHEro oOIIero oOpa3oBaHHA
(0a30BBIi  ypOBEHb) JODKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaT€JILHLIX PE3YJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTaThI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS YydeOHOro mnpeamera «Ddusmka» OIDKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX
yOEKIEHUH, COOTBETCTBYIOLUIMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacuIupeHe XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IMPOLIECCE peaan3alid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:
1) rpaxk1aHCKOTO BOCIIMTAHUSA:
c(OPMHPOBAHHOCTH TPAXKTAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;
OPUHATHE TPATUIMOHHBIX  OOIIEYEIOBEUECKUX TIYMAaHHUCTUYECKHX H  JEMOKPATHYECKHX
IIEHHOCTEM;
FOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B HHTEpEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;
YMEHHE B3aHMOJICHCTBOBAThH C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX (QYHKIHSIMHU U
Ha3HAYCHHEM;
TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOM JIEATEIFHOCTH;
2)aTpruOTUYECKOTO BOCITUTAHMUS:
c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;
[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIIKEHHUSIM POCCHICKUX YUYEHBIX B
obnactu (pU3UKU U TEXHUKU;
3)1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:
c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;
CIOCOOHOCTh OIEHWBATh CHTYAallMI0 W TPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;
4)3CTeTHYEeCKOro BOCIUTAHUS:
ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, IMPHCYIIETO
¢du3nueckoil Hayke;
5)Tpy1OBOTO BOCIIUTAHHUS:
UHTEpEC K Pa3IM4HbIM cepam npodeccHoHaNbHOM eATeIbHOCTH, B TOM YHCIE 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
NPOTSDKEHUH BCEH JKU3HU;
6)9KOJIOTUYECKOTO BOCITUTAHMUS:
Cc(OPMHPOBAHHOCTh ~ JKOJIOTMYECKOM  KyJNbTYphl, OCO3HAaHHE TIJO0AJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;
IUIAaHUPOBaHHUE M OCYIIECTBICHHE ACUCTBUI B OKpYXKalollei cpele Ha OCHOBE 3HAHMA Iesiei
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;
pacuIMpeHue OIbITa JESTETbHOCTH HKOJOTHYECKOW HalpaBIEHHOCTH Ha OCHOBE HMEIOIIUXCS
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 MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO 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 MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEeMbl C YYETOM aHajIM3a MMEIOIIUXCS MaTepHAbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

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 MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBble nccnenoBaTenbCKue 1eUCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH MTOHATHSIMHI H METOIaMU (PU3UUYCCKON HAYKU;
BJIa/IETh HaBbIKAMHU yUeOHO-UCCIIEIOBATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEIIeHUs 3aaad
buznYecKoro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

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

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aaull B OOpa30BATENbHON ACSITEIHHOCTH, B TOM
YUCJIe MPU U3yYeHUU PU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYaIMsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

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

Pa6ota ¢ nuadopmanmeii:

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;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITNH;

WCIIONIb30BaTh CPEJICTBA MH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOMI0/IeHHEeM TpeOoBaHUM
DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUUECKUX
HOPM, HOPM HH(POPMAITMOHHON O€30MTaCHOCTH;



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:

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

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlUi U CMSATYaTh KOH(IUKTHI;

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

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: COCTaBIISATh IUIAH JIEUCTBUH, pACHpElensaTh pOJU C YYETOM MHEHUU
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON padOThI;

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

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEUCTBUS

Camoopranusanus:

CaMOCTOSITENIFHO  OCYIIECTBIIATH IO3HABATENBHYIO JEATEIBHOCTh B 00MacTu (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pEIIEHUs pPAacy€THBIX M KAayeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PECypcoB, 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, SMOLIMOHAIIBHBIN HHTEJIEKT:

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

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMH KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUN 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;

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

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€ Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mnpouecce noctuxkeHHs] JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MPOTpaMMbl MO (GU3MKE s
YPOBHsI CpeHEro obuero oopa3oBaHusi y OOyUYaIOUIMXCSl COBEPILIEHCTBYETCS IMOILMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonumi chopMUpPOBaHHOCTD:

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,
MHUIMATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

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, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

IIpenmerHbie pe3yJibTaThl

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

JIEMOHCTPUPOBATH HA IIPUMEPaAX POJIb U MeCTO (PU3UKH B POPMHUPOBAHUH COBPEMEHHON HAy4IHOU
KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHMKHM W TEXHOJOTUH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPAHULBl MPUMEHEHUsI HM3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuajbHas TOUKa,
UHEepLHalbHAasl CUCTEMA OTCUETA, a0COJIIOTHO TBEPJOE TEJIO, UACAIBHBIN a3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, TOUECUHbIN IEKTPUUECKUI 3apsil PU PEeLIeHUN (PU3NUECKUX
3aj1a4;

pacrio3HaBaTh (pU3HUECKUe SIBJICHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHUS BELLECTBA U 3JEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHHe Tel, [BH)KEHUE IO
OKpY>KHOCTH, MHEPIHS, B3auMojeicTBue Ten, AudQy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHUE
AKHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell NMPU HarpeBaHUM (OXJIAXKJICHUM), TEIUIOBOE
paBHOBECHE, HCIApeHHEe, KOHACHCAllus, IUIaBJIEHUE, KPUCTAIM3alus, KUIEHUE, BIJIAXXHOCTh
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 (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UUECKYIO BEJIMYMHY C JIPYTHMHU
BEJIMYHUHAMU;

OIKCBIBATh M3yUEHHBIE TEIJIOBbIE CBOICTBA TENl U TEIUIOBBIE SIBJICHUS, HCIIONB3YS (U3UUECKUE
BEJIMYMHBI: JIaBJieHHWE Trasa, TeMIepaTypa, CpeaHsAs KHHETUYecKas SHEpPIrusi XaoTUYECKOTO
JBIKCHUSI MOJIEKYJ, CpPEJHEKBAaApaTU4YHAas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSS 3Heprusd, padbora rasa, KodpQUIUEHT MOJE3HOTO JNEHCTBUS TEIIOBOTO JABUTATENS;
OpY OINUCAHUU TPABWIIBHO TPAaKTOBaTh (DM3NYECKUNA CMBICI MCIOJB3YEMbIX BEJIWYHMH, HMX
0003Ha4YeHHs U €IMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyTMMU BEJIMYUHAM;

ONKCHIBaTh M3YUYEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIIECTBA M DJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh TIOJISl, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; IPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX OO0O3HAueHHs W EAMHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUUNHY C JPYTUMU BETUYUHAMU;
aHATM3UPOBaTh (U3UUECKUE TPOLECChl U  SIBICHHS, HCHOIB3Ys (HU3MUECKHE 3aKOHBI U
NPUHIMUIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHeHUs
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMs UMITyJIbCa, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPABUSI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
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 YCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;
OOBSICHATH OCHOBHBIC NPHUHIMIIBI JCHCTBHS MAalluH, NPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHs X 0€30MaCHOTO MCIOIb30BAHUS 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 OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY 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
U3MEPEHHU;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHU, NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBAaTh pPE3YyJbTaThbl IOJTYYEHHOMH
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-HCCIIEI0BATENbCKON U INPOEKTHOW JIEATENBHOCTH C HCIOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTh pacu€THBIE 33/1a4M C SBHO 3aJaHHOW (U3NYECKON MOJEIbIO, UCHOIB3Ys (pu3mueckue
3aKOHBI W TPUHIMUIBI, HA OCHOBE aHallM3a YCJOBHS 3aJaud BBIOMPATh (U3UUYECKYI0 MOJEIb,
BBIJICJIATh (PU3UYECKUE BEIMUMHBI M (HOPMYJIBI, HEOOXOAMMBIE IJisi €€ PEeLICHHUs, MPOBOANUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BETMUNHBI,

pemarh KayecTBEHHbIC 3a/ladd: BbICTPAWBATh JIOTMYECKU HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJIeHUI ¢ OMOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;
MCIIOJIb30BAaTh MPH PEIICHNN YYeOHBIX 3a7au COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUHN IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHU U NPEACTABICHUs yUeOHO! U HayYHO-IOMYJISIPHOM
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh
noJy4yaeMyro HH(opMaIuio;

IPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE 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
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 TIOBEJCHUS B OKPYKAIOILEH CPeIE;

paboTaTh B TpyIIle C BBIIOJHEHMEM DA3JIUYHBIX COLMAIBHBIX pOJieH, MIaHUPOBaTh PabOTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOA3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaX/J0T'O M3 yYaCTHUKOB TPYIIHI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOywenus B 11 kilacce mpeameTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
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
NeSITeIbHOCTH JI0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIETICH: TOUEUHBIH 3JIeKTPUUECKU
3apsil, Jyd CBETa, TOUEYHBIM MCTOYHHMK CBETa, AJE€pPHAs MOJEIb aTOMa, HYKJIOHHas MOJEIb
ATOMHOTO Siipa IpU pelieHnu GU3NYECKuX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH]) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas 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,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTD;

ONHKCBHIBATh HW3yYEHHBIC CBOMCTBA BeELIECTBAa (PJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPell) U IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIUYMHBL: DIIEKTPUYECKHH 3apsii, cuja TOKa, ODIEKTPUYECKOe
HalnpsKeHUe, 3JeKTPUUYECKOE CONPOTUBIICHNE, Pa3HOCTh OTEHIMAJIOB, 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 Cujla TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYEeCKas CWJA JIMH3bI, IPU ONMCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOIB3YEMbIX BEIWYMH, WX O0003HAuCHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYUHAMY;
OIKCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHHS W TPOLECCHI, UCHOb3Ys (pU3HUYecKre BEITUYHHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, SHEPI'Hsl 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 (PU3MYECKYIO BEIMUUHY C JPYTUMHU BEIMYMHAMU, BEIYUCIISATH
3Ha4YeHUe (PU3NUECKON BEITUYMHBI;

aHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M SIBICHHS, HWCHOJB3YsS (H3MUECKUE 3aKOHBI U
OpUHIMNBL:  3akoH OMa, 3aKOHbI IIOCJIEAOBAaTENBHONO W IAapajljIeIbHOTO  COEJUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHna, 3akOH  JJIGKTPOMAarHUTHOM  MHIYKLWH, 3aKOH
HOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBbI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa st (QoTodddeKrTa, 3aKOH COXpAaHEHHS] SHEPTHH, 3aKOH
COXpaHEHMsT HMIYJbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTo 3apsla, 3aKOH COXpaHEHUs
MaccoOBOTO YHCJIa, MOCTyJaThl bopa, 3aKk0H paguoakTUBHOTO pacmajaa, MpH TOM pPa3IuvaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BbIpRKEHUE U YCJIOBUS (TpaHMULIBI,
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
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISITh TIPSIMBIE M KOCBEHHBIE M3MEPEHHS (DPM3MYECKHX BEIWYHH, NMPH STOM BHIOMpPATH
ONTUMAJIbHBIA CIIOCO0 U3MEPEHUsS M MCIIONB30BaTh M3BECTHBIE METO/bI OLEHKU MOTpEeIIHOCTEH
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
UCCIICIOBAHMS,

coOuo1aTh MpaBmiIa 0€30MacHOro TpyJa MpU MPOBEICHUM MCCIIEOBAaHUN B pamMKax y4eOHOro
OKCTIEPUMEHTa, y4eOHO-HUCCIIEOBATEILCKOW W TMPOEKTHOW NESTETHHOCTH C HCIOIB30BAaHHEM
U3MEPUTENIbHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BaHUS;

pemarh pacu€THBIC 3a/la4d C SBHO 33aJaHHON (H3MYECKOW MOJENBI0, UCTIONB3Ys (hU3NIECKHe
3aKOHBI M TPUHIIMIIEI, HA OCHOBE aHAIM3a YCIOBMS 33Ja4d BBIOMpATh (PU3NYECKYIO MOJIENb,
BBIJICNIATh (PU3UYECKUE BEIHMUUHBI M (HOPMYIBI, HEOOXOAMMEIE IJisi €€ PEeIIeHHUs, MPOBOANUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOYYEHHOTO 3HaUeHUs (PU3HUUECKON BEITMYHHBI;

pelmaTb KauyeCTBEHHbIE 3aJauyd: BBICTPAWBaTh JIOTMYECKH HENPOTUBOPEUUBYIO IEMOYKY
paccy’XKIeHHU C ONOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;



VICTIOJIb30BATh TP PEIICHUH YYeOHBIX 3a7a4 COBpPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALMHU U NPEACTABICHUS YIeOHOH U HAYyYHO-TIOTYJISIPHOM
uHDOpMaIMK, TIOJNYYCHHOH W3 pa3MYHbIX HCTOYHUKOB, KPUTHYECKH aHAIH3HPOBATh
noJy4aeMyro uH(opMauio;
OOBSICHATh MPUHLUIBI JEHCTBHUS MAalIWH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB, pas3iidyarh
YCJIOBUS X 0€30IIaCHOTO MCIIOJIb30BAaHHS B TIOBCEJHEBHOW JKU3HH;
IPUBOJUTD IPHUMEPBI BKJIA/Ia POCCUHCKHX U 3apYOCKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETHYCCKUE 3HAHMS 10 (U3MKE B MOBCEIHEBHOW JKU3HH Uil OOECIICUCHHUS
0€30MacHOCTH MPH OOpAICHUH ¢ IPUOOPAMH M TEXHUYECKHMMHU yCTPOMCTBAMH, ISl COXPAHCHHUSI
37I0pOBBS M COOJIIOJICHHSI HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEeH cpeie;
paboTaTh B rpynie ¢ BBITOJTHEHHEM PAa3IMYHBIX COLHAIBHBIX POJICH, INIAHUPOBATH PAOOTY
IPYIIIBL, PAMOHATIBHO PACIIPEACIIATH 00S3aHHOCTH M INIAHUPOBATh JCATEILHOCTD B
HECTAaHJAPTHBIX CUTyallUAX, aICKBATHO OLICHUBATH BKJIAJ KaXKAO0TO U3 YHYaCTHUKOB I'PYIIIILI B
pelICHHEe pacCMaTPUBAEMOIl IPOOIICMBI.






[lnanupyemble pe3yabTaThl OCBOEHHSI NPOrpamMMbl Nmo (u3NKe Ha YPOBHE CpeIHero
0011ero oo0pa3oBaHus

OcBoenne yuebHoro mpeamera «@Pu3MKa» HAa YPOBHE CpenHEro oOIIero oOpa3oBaHHA
(0a30BBIi  ypOBEHb) JODKHO  OOECIICUUTh  JIOCTIDKCHHE  CIIAYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaT€JILHLIX PE3YJIbTATOB.

JInuHOCTHBIE pE3yIbTAThI

JIMuyHOCTHBIE pe3yJbTaThl OCBOEHHs ydeOHoro mnpeamera «®Pu3nKa» JOJDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAalMi, IO3UTHBHBIX BHYTPEHHHMX
yOEKIEHUH, COOTBETCTBYIOLUIMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U ONbITa JESITEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa’kAaHCKOTO BOCIIMTAHUS:
c(OPMHPOBAHHOCTH TPAXKTAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IEeCTBa;
OPUHATHE TPATUIMOHHBIX  OOIIEYEIOBEUECKUX TIYMAaHHUCTUYECKHX H  JEMOKPAaTHYECKHX
IIEHHOCTEM;
FOTOBHOCTb BECTH COBMECTHYIO [EATEIBHOCTh B HHTEpEcax TIpakJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;
YMEHHE B3aUMOJEMCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSAMU U
Ha3HauYCHUEM;
TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH;
2)naTpUOTUYECKOTO BOCIIUTAHUS:
c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;
LIEHHOCTHOE OTHOLIEHHE K rOCYAApCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSIM POCCHHCKHX YUEHBIX B
obsactu UMK U TEXHUKH,
3)AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHMUS;
CHOCOOHOCTh OLIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbIE PELICHMs, OPHUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEIbHOCTH YUYEHOTO;
0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;
4)3CTeTUYECKOr0 BOCTIMTAHUS:
ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYash ACTETUKY HAay4YHOTO TBOPYECTBA, IMPHUCYLIETO
¢du3nueckoil Hayke;
5)Tpy1OBOTO BOCIIUTAHUS:
UHTEpEC K Pa3IM4HbIM cepam npodeccHoHaNbHOM eATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3MKOM W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHbI;
TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHI0O U caMOOOpa3oBaHMIO B oOjacTu (UMK Ha
IPOTSKEHUH BCEU KU3HU;
6)9KOJIOTUYECKOTO BOCITUTAHMUS:
Cc(OPMHPOBAHHOCTh ~ JKOJIOTMYECKOM  KyJNbTYphl, OCO3HAaHHE TIJO0AJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;
IUTAHUPOBAHUE U OCYLIECTBIIEHUE ACWCTBUM B OKPYJKAIOLIEH Cpelie Ha OCHOBE 3HAHMs LieJei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;
paclIupeHHe OMbITa JAEATEIBHOCTH DKOJIOTMYECKOM HAIPABIEHHOCTH HAa OCHOBE HMMEIOIIMXCS
3HaHUU N0 (PU3HKE;
7)LEHHOCTH HAayYHOT'O ITO3HAHUS:



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

OCO3HAHUE LEHHOCTH HAy4YHOH [ESATEIbHOCTH, TOTOBHOCTH B IPOIECCE H3YyUCHHS (UIUKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO 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 MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEeMbl C YYETOM aHajIM3a MMEIOIIUXCS MaTepHAbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

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 MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBble nccnenoBaTenbCKue 1eUCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH MTOHATHSIMHI H METOIaMU (PU3UUYCCKON HAYKU;
BJIa/IETh HaBbIKAMHU yUeOHO-UCCIIEIOBATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pEIIeHUs 3aaad
buznYecKoro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

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

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aaull B OOpa30BATENbHON ACSITEIHHOCTH, B TOM
YUCJIe MPU U3yYeHUU PU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYaIMsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

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

Pa6ota ¢ nuadopmanmeii:

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;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITNH;

WCIIONIb30BaTh CPEJICTBA MH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOMI0/IeHHEeM TpeOoBaHUM
DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUUECKUX
HOPM, HOPM HH(POPMAITMOHHON O€30MTaCHOCTH;



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:

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

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlUi U CMSATYaTh KOH(IUKTHI;

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

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: COCTaBIISATh IUIAH JIEUCTBUH, pACHpElensaTh pOJU C YYETOM MHEHUU
Y4aCTHUKOB, O0CYKJaTh pe3yJIbTaThl COBMECTHON padOThI;

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

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE NEUCTBUS

Camoopranusanus:

CaMOCTOSITENIFHO  OCYIIECTBIIATH IO3HABATENBHYIO JEATEIBHOCTh B 00MacTu (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pEIIEHUs pPAacy€THBIX M KAayeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PECypcoB, 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, SMOLIMOHAIIBHBIN HHTEJIEKT:

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

BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMH KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUN 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;

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

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€ Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mnpouecce noctuxkeHHs] JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MPOTpaMMbl MO (GU3MKE s
YPOBHsI CpeHEro obuero oopa3oBaHusi y OOyUYaIOUIMXCSl COBEPILIEHCTBYETCS IMOILMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonumi chopMUpPOBaHHOCTD:

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,
MHUIMATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEH;

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, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI.

IIpenmerHbie pe3yJibTaThl

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

JIEMOHCTPUPOBATH HA IIPUMEPaAX POJIb U MeCTO (PU3UKH B POPMHUPOBAHUH COBPEMEHHON HAy4IHOU
KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHMKHM W TEXHOJOTUH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPAHULBl MPUMEHEHUsI HM3YYEHHBIX (U3MUECKUX MOJeNel: MaTepuajbHas TOUKa,
UHEepLHalbHAasl CUCTEMA OTCUETA, a0COJIIOTHO TBEPJOE TEJIO, UACAIBHBIN a3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, TOUECUHbIN IEKTPUUECKUI 3apsil PU PEeLIeHUN (PU3NUECKUX
3aj1a4;

pacrio3HaBaTh (pU3HUECKUe SIBJICHUS (MIPOLECChl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHUS BELLECTBA U 3JEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHHe Tel, [BH)KEHUE IO
OKpY>KHOCTH, MHEPIHS, B3auMojeicTBue Ten, AudQy3us, OpOYHOBCKOE JBHKEHHE, CTPOCHUE
AKHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell NMPU HarpeBaHUM (OXJIAXKJICHUM), TEIUIOBOE
paBHOBECHE, HCIApeHHEe, KOHACHCAllus, IUIaBJIEHUE, KPUCTAIM3alus, KUIEHUE, BIJIAXXHOCTh
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 (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UUECKYIO BEJIMYMHY C JIPYTHMHU
BEJIMYHUHAMU;

OIKCBIBATh M3yUEHHBIE TEIJIOBbIE CBOICTBA TENl U TEIUIOBBIE SIBJICHUS, HCIIONB3YS (U3UUECKUE
BEJIMYMHBI: JIaBJieHHWE Trasa, TeMIepaTypa, CpeaHsAs KHHETUYecKas SHEpPIrusi XaoTUYECKOTO
JBIKCHUSI MOJIEKYJ, CpPEJHEKBAaApaTU4YHAas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpEHHSS 3Heprusd, padbora rasa, KodpQUIUEHT MOJE3HOTO JNEHCTBUS TEIIOBOTO JABUTATENS;
OpY OINUCAHUU TPABWIIBHO TPAaKTOBaTh (DM3NYECKUNA CMBICI MCIOJB3YEMbIX BEJIWYHMH, HMX
0003Ha4YeHHs U €IMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyTMMU BEJIMYUHAM;

ONKCHIBaTh M3YUYEHHBIE DJEKTPUUECKHE CBOWCTBAa BEIIECTBA M DJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh TIOJISl, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; IPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX OO0O3HAueHHs W EAMHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUUNHY C JPYTUMU BETUYUHAMU;
aHATM3UPOBaTh (U3UUECKUE TPOLECChl U  SIBICHHS, HCHOIB3Ys (HU3MUECKHE 3aKOHBI U
NPUHIMUIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHeHUs
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMs UMITyJIbCa, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPABUSI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
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 YCIIOBUS (TPaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;
OOBSICHATH OCHOBHBIC NPHUHIMIIBI JCHCTBHS MAalluH, NPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHs X 0€30MaCHOTO MCIOIb30BAHUS 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 OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY 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
U3MEPEHHU;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAY (U3MYECKUMHU BEIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHU, NpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBAaTh pPE3YyJbTaThbl IOJTYYEHHOMH
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-HCCIIEI0BATENbCKON U INPOEKTHOW JIEATENBHOCTH C HCIOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 00OPYIOBAHMUS;

pemaTh pacu€THBIE 33/1a4M C SBHO 3aJaHHOW (U3NYECKON MOJEIbIO, UCHOIB3Ys (pu3mueckue
3aKOHBI W TPUHIMUIBI, HA OCHOBE aHallM3a YCJOBHS 3aJaud BBIOMPATh (U3UUYECKYI0 MOJEIb,
BBIJICJIATh (PU3UYECKUE BEIMUMHBI M (HOPMYJIBI, HEOOXOAMMBIE IJisi €€ PEeLICHHUs, MPOBOANUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BETMUNHBI,

pemarh KayecTBEHHbIC 3a/ladd: BbICTPAWBATh JIOTMYECKU HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJIeHUI ¢ OMOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;
MCIIOJIb30BAaTh MPH PEIICHNN YYeOHBIX 3a7au COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUHN IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMHU U NPEACTABICHUs yUeOHO! U HayYHO-IOMYJISIPHOM
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh
noJy4yaeMyro HH(opMaIuio;

IPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE 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
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 TIOBEJCHUS B OKPYKAIOILEH CPeIE;

paboTaTh B TpyIIle C BBIIOJHEHMEM DA3JIUYHBIX COLMAIBHBIX pOJieH, MIaHUPOBaTh PabOTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOA3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaX/J0T'O M3 yYaCTHUKOB TPYIIHI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOywenus B 11 kilacce mpeameTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
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
NeSITeIbHOCTH JI0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIETICH: TOUEUHBIH 3JIeKTPUUECKU
3apsil, Jyd CBETa, TOUEYHBIM MCTOYHHMK CBETa, AJE€pPHAs MOJEIb aTOMa, HYKJIOHHas MOJEIb
ATOMHOTO Siipa IpU pelieHnu GU3NYECKuX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH]) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas 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,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTD;

ONHKCBHIBATh HW3yYEHHBIC CBOMCTBA BeELIECTBAa (PJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPell) U IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIUYMHBL: DIIEKTPUYECKHH 3apsii, cuja TOKa, ODIEKTPUYECKOe
HalnpsKeHUe, 3JeKTPUUYECKOE CONPOTUBIICHNE, Pa3HOCTh OTEHIMAJIOB, 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 Cujla TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMAarHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYEeCKas CWJA JIMH3bI, IPU ONMCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOIB3YEMbIX BEIWYMH, WX O0003HAuCHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIMYUHAMY;
OIKCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHHS W TPOLECCHI, UCHOb3Ys (pU3HUYecKre BEITUYHHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, SHEPI'Hsl 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 (PU3MYECKYIO BEIMUUHY C JPYTUMHU BEIMYMHAMU, BEIYUCIISATH
3Ha4YeHUe (PU3NUECKON BEITUYMHBI;

aHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M SIBICHHS, HWCHOJB3YsS (H3MUECKUE 3aKOHBI U
OpUHIMNBL:  3akoH OMa, 3aKOHbI IIOCJIEAOBAaTENBHONO W IAapajljIeIbHOTO  COEJUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyis—JIeHna, 3akOH  JJIGKTPOMAarHUTHOM  MHIYKLWH, 3aKOH
HOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBbI OTPAKEHHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa st (QoTodddeKrTa, 3aKOH COXpAaHEHHS] SHEPTHH, 3aKOH
COXpaHEHMsT HMIYJbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTo 3apsla, 3aKOH COXpaHEHUs
MaccoOBOTO YHCJIa, MOCTyJaThl bopa, 3aKk0H paguoakTUBHOTO pacmajaa, MpH TOM pPa3IuvaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOe BbIpRKEHUE U YCJIOBUS (TpaHMULIBI,
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
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISITh TIPSIMBIE M KOCBEHHBIE M3MEPEHHS (DPM3MYECKHX BEIWYHH, NMPH STOM BHIOMpPATH
ONTUMAJIbHBIA CIIOCO0 U3MEPEHUsS M MCIIONB30BaTh M3BECTHBIE METO/bI OLEHKU MOTpEeIIHOCTEH
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
UCCIICIOBAHMS,

coOuo1aTh MpaBmiIa 0€30MacHOro TpyJa MpU MPOBEICHUM MCCIIEOBAaHUN B pamMKax y4eOHOro
OKCTIEPUMEHTa, y4eOHO-HUCCIIEOBATEILCKOW W TMPOEKTHOW NESTETHHOCTH C HCIOIB30BAaHHEM
U3MEPUTENIbHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BaHUS;

pemarh pacu€THBIC 3a/la4d C SBHO 33aJaHHON (H3MYECKOW MOJENBI0, UCTIONB3Ys (hU3NIECKHe
3aKOHBI M TPUHIIMIIEI, HA OCHOBE aHAIM3a YCIOBMS 33Ja4d BBIOMpATh (PU3NYECKYIO MOJIENb,
BBIJICNIATh (PU3UYECKUE BEIHMUUHBI M (HOPMYIBI, HEOOXOAMMEIE IJisi €€ PEeIIeHHUs, MPOBOANUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOYYEHHOTO 3HaUeHUs (PU3HUUECKON BEITMYHHBI;

pelmaTb KauyeCTBEHHbIE 3aJauyd: BBICTPAWBaTh JIOTMYECKH HENPOTUBOPEUUBYIO IEMOYKY
paccy’XKIeHHU C ONOPO Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;



VICTIOJIb30BATh TP PEIICHUH YYeOHBIX 3a7a4 COBpPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALMHU U NPEACTABICHUS YIeOHOH U HAYyYHO-TIOTYJISIPHOM
uHDOpMaIMK, TIOJNYYCHHOH W3 pa3MYHbIX HCTOYHUKOB, KPUTHYECKH aHAIH3HPOBATh
noJy4aeMyro uH(opMauio;

OOBSICHATh MPUHLUIBI JEHCTBHUS MAalIWH, MPUOOPOB M TEXHHYECKUX YCTPOMCTB, pas3iidyarh
YCJIOBUS X 0€30IIaCHOTO MCIIOJIb30BAaHHS B TIOBCEJHEBHOW JKU3HH;

IPUBOJUTD IPHUMEPBI BKJIA/Ia POCCUHCKHX U 3apYOCKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYCCKUE 3HAHMS 10 (U3MKE B MOBCEIHEBHOW JKU3HH Uil OOECIICUCHHUS
0€30MacHOCTH MPH OOpAICHUH ¢ IPUOOPAMH M TEXHUYECKHMMHU yCTPOMCTBAMH, ISl COXPAHCHHUSI
37I0pOBBS M COOJIIOJICHHSI HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEeH cpeie;

paboTaTh B TpyIIlEe C BBHIIOJHEHHEM DPA3JIUYHBIX COLHUAIBHBIX pOJICH, IIaHUPOBAaTH PabOTy
IPYIIIbl, PAlMOHAIBHO PACIPEICIATh OOA3aHHOCTH W IUIAHHPOBATH JEATEIBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATL BKJIAJ KaXXAOTO M3 YYACTHHUKOB I'DYIIIBLI B
pelIeCHHEe pacCMaTPUBAEMOI IPOOIICMBI.



IHoypouHoe miianuposanue 10 k.



KonunuectBo uacoB

Ne ara DOneKTpoHHBbIE IU(POBBIC
/T Tema ypoxa Bcero Kortponkatie | Ipaxrideckue §3yquI/IH o6pa;(I))BaTeanLIe p(fgypcm
paboThI paboThl
1 ®usuka — Hayka o npupoze. Hayunbsie MeTobl IO3HAHUSA 1 bubnuoreka HOK
OKPY’KaIOIIEeT0 MUPa https://m.edsoo.ru/ff0c32¢e2
Pomp u Mectro ¢u3uku B (POpMUPOBAHHH COBPEMEHHOM
2 Hay4YHOU KapTI/IH(Il;.)I MHpa B(bng)aKTﬁquKOﬁ z[e;ITpenLHOCTI/I 1 bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0c33e6
moaei
MexaHu4eck BIDKEHUE. THOCHTEIILHOCTh
3 Meexainqeeciooreo JJBI/DIileHH; ?[epeMemSHHeO ) celi)pocZ:CTb 1 bubamorexa LOK
’ ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE ABUKEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0c372e
bubnmmoreka HOK
6 CBoboaHOe mazieHne. Y CKopeHrne CBOOOIHOTO MaIeHuUs 1 https://m. edsoo.ru/f0c39¢c
KpuBonnueliHoe naBuxeHue. JIBHkeHHMEe MarepuaabHOU bubnuoreka HOK
7 1
TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
] IIpunuun otHocurensHocTH ['anmnes. HWHepuuanbHbie 1 bubnuoreka HOK
cuctembl orcuera. [lepssiit 3akoH HeloToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpunnun cynepriosunmu cui. Bropoit 1 bubnuoteka HOK
3akoH HproTOHA /U1 MaTepHaIbHONU TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK 1 bubmorexa 10K
https://m.edsoo.ru/ff0c3be8
1 3akon BcemupHoro TsroreHus. Cuma Tsokectu. [lepBas 1 bubnuoteka HOK
KOCMHYECKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Eggi?/cgiilasoo.ru / ff()cl_;,lglg
13 Cuna tpenus. Koapdumment tpenus. Cuna conpoTuBieHus | 1 bubnmoreka HOK
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IIpH ABMIKCHUU TECJIA B ) KUAKOCTH HUJIM T'a3€C

https://m.edsoo.ru/ff0c3{76

[TocTynarensHoe M BpallaTeIbHOE IBIKCHHE A0COJIIOTHO

14 TBEpAOro Ttena. MomeHT cuibl. [lmewo cuibl. YcioBus buGnuorexa HOK
.. https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
Nmnynnne MaTepuadbHOM TOYKHM, CHUCTEMBI MaTepHaIbHBIX
15 Toqei. I/IMHyJ'III;)C CHUIEL. 3a1<0}; COXpaHEHUS IEMnynLca. bubnmorexa HOK
https://m.edsoo.ru/ff0c43d6
PeaxkTuBHOE ABM)KCHIE
Pabora u MomHOCTh cuiabl. KuHernueckas >HEPrus
16 MaTtepuabHON B TOYKH. Teopema 00 I/ISMCHSHI/II/I bubnnorexa HOK
o https://m.edsoo.ru/ff0c4502
KMHETHYECKON SHEPTUH
ITorenmmanpuas 3Heprus. IloTeHnmanbHas dHEPTUsl YIPYTro
17 z[e(bopllxlmpOBaHHoﬁ pHpY)KI/IHBI. Ii_IOTeHLII/IaJIBHI;}I 32165114}1 bubnorexa HOK
https://m.edsoo.ru/ff0c461a
Tesa BOJIM3M OBEPXHOCTH 3eMIIH
[ToTeHnuanpHbIC U HEMOTEHIUAIbHBIE CUJIbI. CBSI3b PaOOTHI
18 HEMOTEHITMAJIBHBIX CHJI C HW3MEHEHHEM MEXaHW4YeCKOU bubnmmoreka HOK
SHEPIUU CUCTEMBI TeJl. 3aKOH COXpPAaHEHHS MEXaHWYEeCKOMH https://m.edsoo.ru/ff0c478c
SHEPTHH
JlabopaTtopHas padota «lccnenoBanue cBA3U pabOTHI CHUJIBI
19 C U3MEHEHHUEM MEXaHWYECKON SHEpPruM Teja Ha IpHUMEpE
PaCTSKEHUS PE3UHOBOTO KI'YTa»
20 Kontponbnast pabora mo teme «Kunemaruka. [{uHamuka. bubnuoreka HOK
3aKOHBI COXPAaHEHHSI B MEXaHUKE https://m.edsoo.ru/ff0c4b74
1 OcHoBHBIC MTOJIOKCHUS MOJIEKYJISIPHO-KMHETUUECKOU bubnuorexa LHOK
teopun. bpoyHnosckoe asmxkenue. JAuddyzus https://m.edsoo.ru/ff0c4dc2
2 XapakTep ABUKEHUS W B3aWMOJICUCTBUS YaCTHI] BEUIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI
73 Macca wmonekyn. KommyectBo BemiectBa. IlocrosiHHas
ABoraapo
24 TennoBoe paBHOBecue. Temmepatypa u €€ U3MEpEHHE.
[lIxana temnepatyp Llenbcus
25 Wneanbnsiii ra3 B MKT. OcHoBHoe ypaBHeHne MKT bubamorexa HOK

https://m.edsoo.ru/ff0c4fde
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AOcomoTHasT ~ TemImeparypa  Kak = Mepa  CpenHei

Bbubnuoreka LHOK

26 KUHETUYECKON BHCRFHH JIBUOKEHUSI MOJIEKYJ. YpaBHEHHUE https://m.edsoo.ru/f0c5 1 le
MenaeneeBa-Kianeiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
73 Jlaboparopnass pabora «MccinemoBaHue 3aBUCHMOCTH
MEXJ1y apaMeTpaMy COCTOSHUS Pa3peKEHHOTO ra3a
W3ompouieccel B uaeadbHOM Traze MU HX TIpaduyeckoe bubnuoreka HOK
29
MIPEJICTABICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHﬂf[ JHEPIUsl TEPMOJMHAMUYECKON CHUCTEMBI H Bubmiorexa 110K
30 crocobbl e€ u3meHenus. KomnyecTBo TemaoTel M paboTa.
https://m.edsoo.ru/ff0c5952
BHYTpeHHSIsI S9HEPTHsl 0JTHOATOMHOTO HJICATHHOTO Ta3a
31 Bunpl Temonepenaun bubmorexa HOK
A pe https://m.edsoo.ru/ff0c5¢36
YnenwHas TEIIOEMKOCTh BeliecTBa. KoanuecTBO TEIIOThI bubnmmoteka HOK
32 .
IIpU Terionepenaye. AauadaTHbIN mpolecce https://m.edsoo.ru/ff0c5¢36
IlepBbIl 3aKOH TEPMOJMHAMMKMA M €0 IPUMEHEHUE K bubnuoreka HOK
33
M30IIpoIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTts mpoueccoB B mnpupoje. Bropoil 3akoH bubnuoreka HOK
TePMOJIUHAMUKHU https://m.edsoo.ru/ff0c6230
. . bubnuoreka HOK
IT KII
35 PYHUKN JEUCTBUS U J1 TenoBOM MaIIuHbI https://m.edsoo.ru/f0c600a
36 ukn Kapno u ero KII/{
37 DKosornyeckue npoOaeMbl TEIIO3HEPTEeTUKH
38 O6o6matomuii  ypok «MonekynsipHas ¢usnka. OCHOBBI bubnnoreka HOK
TEPMOMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas pabora mo teme «MonekynspHas (u3nka. bubnuoteka HOK
39
OCHOBBI TEPMOJTUHAMUKH» https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pa3oBanue u kKoHAeHCaIs. VicnapeHrue u KUTeHne bubmmorexa HOK
POOLP A 1 P https://m.edsoo.ru/ff0c63b6
41 AOcoioTHasT W OTHOCUTENbHAs BJIAXKHOCTh BO3ayXa. bubanoreka HOK

Hacsiiennsiit nap

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

Bbubnuoreka LHOK

42 AHM30TpPONUSA CBOMCTB KpUCTAIOB. JKUIKHME KpHUCTAJIbI. https://m. edsoo.ru/f0c6510
CoBpeMeHHbIE MaTepHaJIbI
43 IInaBnenue W KpucTaUIM3anMs. YJenbHas  TeILIOTa bubnuoreka HOK
mnasieHus. Cyonumarus https://m.edsoo.ru/ff0c6708
bubnuoreka LHOK
44 YpaBHEHHE TEIIOBOTO OamaHca https:/m.edsoo.ru/Ff0c6820
45 OnekTpuzaiusi Teln. OIeKTpuyeckuil 3apsan. JlBa Buaa bubnuoteka HOK
AIEKTPUUCCKUX 3aPsI0B https://m.edsoo.ru/ff0c6becc
46 [IpoBogHMKH, AMAICKTPUKUA U TOIYNPOBOJHUKUA. 3aKOH bubnuoreka LHOK
COXPAHEHUS IEKTPUICCKOTO 3apsia https://m.edsoo.ru/ff0c6bce
47 B3aumopeiictBue 3apsinoB. 3akoH Kymona. Toueunsrii bubnuoreka LHOK
ANEKTPUUYCCKUH 3apsijT https://m.edsoo.ru/ff0c6ced
Hanpsx€HHOCTH IEKTPUUYECKOTO HOJIS. ITprHIMn
48 cyneﬁonomunn 3JIeKTII))I/I‘{eCKI/IX TTOJICH. p.HI/IEI/II/I bubmmorexa HOK
N https://m.edsoo.ru/ff0c6df2
HANPsDKEHHOCTH
49 PabGora cun anexkrpocraruyeckoro mnons. [loTenuwmarn. bubnuoreka HOK
PasHocTh moTeHIIMan0B https://m.edsoo.ru/ff0c6f00
[TpoBOAHUMKY U IUAIEKTPUKH B SIEKTPOCTATHUECKOM TIOJIE. bubnuorexa LHOK
50
JlsnexkTpuueckas IpOHULIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnexrpoémkocTs. Konnencarop bubmorexa 1OK
https://m.edsoo.ru/ff0c7126
57 DJIEKTPOEMKOCTh  IJIOCKOTO  KOHAEHCAaTopa. DHEpPrus bubnuoteka HOK
3apsHKEHHOI0 KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "M3MmepeHue 3IIEKTPOEMKOCTH
KoHAeHcaropa'
[IpuHiMn npecTBUS W NOPUMEHEHUE KOHIAEHCATOPOB,
54 KOMMPOBAIBHOTO  ammapara, CTpyHHOro  MpHUHTEpa.
DJIeKTpoCcTaTUYECKas 3aIUTa. 3azemiieHue
AJIEKTPONIPUOOPOB
55 DNEeKTpUYECKUd TOK, VYCIOBUS €ro CyIIeCTBOBaHUS.

[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 COCAMHEHHE  IPOBOJHUKOB JlaGopatopnast  paGota buGimotexa HOK
) https://m.edsoo.ru/ff0c7410
«M3yvyeHne CMEIIaHHOr0 COSMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTB MEKTPHUUECKOTO TOKA. 3aKoH J[xoyms- bubnuoreka HOK
Jlenna 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/ff0c7ae0
O/1C ucToyHuKa TOKa U €ro BHYTPEHHETO COMTPOTUBIICHHUS)
DNeKTpOHHAsT  MPOBOJMMOCTb  TBEPABIX  METAILJIOB.
59 3aBUCUMOCTb CONPOTHUBIIEHUS METAJNIOB OT TEMIIEPATYpBHI.
CBepXmpoBOJIUMOCTD
60 OnexTpuueckuid ToKk B Bakyyme. CBONCTBa 3JIEKTPOHHBIX
My4YKOB
[TonynpoBoAHUKH, WX COOCTBEHHAas U  MpPUMECHas
61 il 01310 pI/IMO(IJ[TL , CaoiicTBa —n 11;)6 exojia bubmorexa LIOK
POBOL : P pexoza. https://m.edsoo.ru/ff0c84ae
[TorynpoBOAHUKOBBIE TPUOOPHI
DNEeKTpUYeCKuii TOK B acTBopax W acriaBax
62 AJEKT pOJ'II/ITOB Onex OJ'II/II?FI/I‘ICCIgSI I/ICl(:))O nanus bubmorexa LOK
P ' P g T https://m.edsoo.ru/ff0c82ba
OneKTponan3
Onektpuueckuid TOK B Trazax. CaMOCTOSATENbHBIA W bubnuoreka HOK
63 .
HECaMOCTOSTeNbHbIN pa3psa. Monuus. [lnazma 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 O6006maromuil ypok «JIeKTpoJuHAMUKA)
HIATOTIIH YD pod https://m.edsoo.ru/ff0c88be
Kontponbnas abota mTo TeMe «DNEKTPOCTATHKA.
66 HOCTSHHHLIP'I SHI:;KT nyeckuii ToK. Toku B paanqHHx bubmorexa LOK
P ' p https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblii  ypok. KoHTponmbHas pabora 1o Teme bubnmoreka HOK
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"DnexTpoauHaMuka"

68

PezepHblil ypok. O0o0maronmii ypok mo remam 10 kimacca 1

bubauoreka

https://m.edsoo.ru/ff0c8c56

LHOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
IHoypounoe miianupoBanmne 11 kiaace
KonnuectBo yacos

Ne Hata DOneKTpoHHbIE LU(POBHIE
Tema ypoka KonTposbasie | [IpakTnueckue

n/n Bcero u3yudeHus: 00pa3oBaTesIbHBIE PECYPCHI

paboThI paboThI

|| R e ot Ve B 110K

: p FYKIHIH. https://m.edsoo.ru/ff0c9778
WUHIYKIHH

) MaruutHoe noje NpoBogHUKAa ¢ TOKoM. OmbIT Opcrena. 1 bubnmnoreka HOK
B3aumopeiicTBre MPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopatopHass pabota «V3yyeHHe MAarHUTHOTO MO 1 1 bubnuotexa HOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

4 Avmepo. TaGoparopman pasora «ifecnesoname sefcram | Bubmorexa 11K

pa- patop P A a https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM»

5 JleficTBHE€ MarHUTHOIO IOJIS HA JABMXKYILYIOCS 3apsKCHHYIO 1 bubnuoteka HOK
yactuny. Cuna Jlopenna. Pa6ora cuinsl Jlopenna https://m.edsoo.ru/ff0c9df4
DJIeKTpOMarHuTHas MHAyKIus. [IoTok BeKTOpa MarHUTHOMN

6 uHaykuuu. OJIC wmHAyKOMM. 3aKOH 3JIEKTPOMarHUTHOM | 1
nHaykiuu Papanes

7 JlaGopaTopHas pabora «HccnenoBanue saBieHus | 1 1 bubnuoTteka HOK
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BHCKTpOMaFHHTHOﬁ WHAYKIUH

https://m.edsoo.ru/ff0cal 50

NHayKTUBHOCTE. SIBnenue CAaMOUHIYKIIUH. 9J1C
8 CaMOyI/IH,HYKI_[I/II/I. DHeprus MarHUTHOTO Hgf[}{ KaTyLHKHI[ c bubmorexa HOK
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE T0JIe
TexHuyeckue yCcTpoucTBa M UX MPUMEHEHHE: MOCTOSHHBIE
9 MarHuThl, AIIEKTPOMArHUTHI, AJEKTPOABUTATENb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
O06o06maromuii YPOK «MaruutHoe ToJie. bubnmoreka HOK
10
DJIEKTpOMAarHuTHasi MHTY KLU https://m.edsoo.ru/ff0cab82
1 KoutponpHas pabora mno Teme «MarHuTHoe TIOJIE. bubnmnoreka HOK
DNeKTPOMAarHUTHASI MHTYKITHS https://m.edsoo.ru/ff0cad58
CBoOonHbIE MexaHMYecKHe Konebanus. [ apMoHUYecKHe
12 KosieOaHus. YpaBHEHHE TapMOHUYECKUX  KOJICOAHUH. bubmorexa LOK
https://m.edsoo.ru/ff0caf06
[IpeBpaiienue sHepruu
JlaboparopHas pabora «MccnemoBaHue 3aBHCHMOCTH
13 nepuoaa MajbIX KosebaHul rpy3a Ha HUTH OT JJIMHBI HUTH
U Macchl Tpy3a»
Konebarenpubiit koHTYp. CBOOOAHBIE 3IEKTPOMATrHUTHBIC
14 KoieOaHusi B  MJEAIbHOM  KOJeOaTelbHOM  KOHTYpE. bubnmnoreka HOK
AHanorus MexJy MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU https://m.edsoo.ru/ff0cb820
KOJIeOaHUSIMU
15 ®opmyna TomcoHa. 3aKkOH COXpaHEHHMs DSHEPrUU B bubnuoreka HOK
U/ieaIbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue 0 3aTyXaromux KoJIeOaHusX.
16 BII;)IHI;/)KHeHHBIe MGX&HI/I‘ICCKI/I}GI K(I)J.]lIe6aHI/I$I. Pe3onanc. bubmmorexa HOK
https://m.edsoo.ru/ff0cbb86
BrIHyKIeHHBIC DJIEKTPOMAarHUTHBIE KOJIeOaHUs
ITepemennbiii Tok. CHHYCOMIANbHBIA TEPEMEHHBIA TOK.
17 M(FH_IHOCTB nepeMeHHg;o HTOKa. AMI;IJ'II/ITyIlHOC u bubmmorexa HOK
o https://m.edsoo.ru/ff0cbd34
JEHCTBYIOIIEeE 3HAYCHHUE CHIIBI TOKA M HAITPSDKCHUS
13 TpaHC(bOpMaTS)p. [IpousBoacTBO, Mepenavya U MOTpedIeHNE
DIIEKTPUIECKOM SHEPTUHU
19 YCTpoHCTBO U NMPAKTUYECKOE MMPUMEHEHUE BIEKTPUUECKOTO bubnroreka [HOK



https://m.edsoo.ru/ff0ca150
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

3BOHKA, TEHepaTopa  IEPEeMEHHOro  TOKa,  JIMHUH
3JeKTponepeaad

https://m.edsoo.ru/ff0cc324

DKOoJI0ruyeckue PHCKH npu IIPOM3BOJICTBE
20 AJIEKTPO3HEPTUU. KynbTypa MCIIOJIb30BaHUs
JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU
MexaHuueckue  BOJIHBI CJIOBUS aclpoCTpaHEeHHs..
21 [Tepuon. CkopocTtb pacilpongaHeHHn I1)/1 IUI;I/IHZP BOJIHBI. bubmmorexa HOK
https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOAOIbHBIE BOJIHBI
2 3Byk. Ckopocth 3BykKa. I'pomkocTh 3Byka. BeicoTa TOHa. bubnuorexa HOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
ONEeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA M CKOPOCTb. bubmmotexa HOK
23
[[Ikana 37eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpyuHIHMNBI paguocBa3u U TeneBuaeHus. Pazpurue cpeacrts
cBsi3u. Panmonokansau
bubnuoreka HOK
25 KonTtponbHas padora «Konebanus u BOIHBD https://m.edsoo.ru/f0cc6 8
[IpssMonMHENHOE pacnpOCTpaHEHUE CBETA B OJHOPOJIHOM bubnmnoreka HOK
26 .
cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
27 OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue bubnmnoreka HOK
M300paXeHH B IMJIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
8 [Ipenomnenne cBera. IlonmHOE BHYTpEHHEE OTpa)KEHUE. bubnmnoreka HOK
[IpenenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAXKEHHS https://m.edsoo.ru/ff0cd 76
JlaGopaTopHas paborta «3mepenue TOKa3aTes bubnuoteka HOK
29
IPETOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunsel. Iloctpoenune wuzoOpaxenuid B nunH3e. Dopmyia bubnuotexa HOK
TOHKOM JIMH3BI. Y BEIMUCHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopaTopHas paborta «HccnenoBanue CBOWCTB
U300pakeHH B JTMH3aX»
32 Hucniepcust ceera. CnoxxHbli coctaB Oenoro csera. L[Ber.
JlabopaTtopHas pabota «HaOmroaeHne TuCcriepcuu CBETay
33 HNuTtepdepenmus CcBeTa. Judpakums CBeTa. bubnuoTteka HOK

JudpakuonHas pemeéTka

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cc324
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

bubnuoreka LHOK

34 [TonepednocTs cBeTOBBIX BOJIH. [lonspusanus ceera 1 https://m.edsoo.ru/f0cf02e
35 OnTtuueckre npuOOpPbl U YCTPOICTBA W YCJIOBHUS UX 1
0€3011aCHOTO MPUMEHEHUS
36 I'panuipl  NPUMEHMMOCTHM — KJIIACCHYECKOM  MEXAHMKHU. 1 bubmuotexa HOK
[TocTynaTel cienMabHOM TEOPHUH OTHOCUTEIHHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMenieHue 1 bubnuoreka LHOK
BPEMEHU M COKpAIICHUE JUTHHBI https://m.edsoo.ru/ff0cfa42
38 DHEprusi U HUMIIYJIbC PEISATUBUCTCKOM dYacTuilpl. CBs3b 1 bubnmoreka HOK
MacChl C SHEPrUel U UMITYJIbCOM. DHEPIusi MOKOs https://m.edsoo.ru/ff0cfc68
39 KontponpHast pabora «Omntuka. OCHOBBI CIEIHATBHON 1 bubmmotexa HOK
TEOPHH OTHOCUTEITHLHOCTH https://m.edsoo.ru/ffOcf6{0
40 ®oronsl. Dopmyna [Inanka. JHeprus u UMIyIbC GOTOHA 1 bubmorexa HOK
https://m.edsoo.ru/ff0cfel6
A1 OtkpeiTue u uccienoanue oroadpdexra. Onbiter A. T 1 bubnuorexa HOK
CroneroBa https://m.edsoo.ru/ff0cffc4
42 3akonbl Qorodddekra. YpaBHeHHEe DUHIITEHHA IS 1 bubnmnoreka HOK
dororddekra. «KpacHas rpanuna» porospdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cBera. OmbiThl I1. H. JlebeneBa. Xumudeckoe 1 bubnuorexa HOK
JIEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHudecknue ycTpoWCTBa M NPAKTUYECKOE INPUMEHEHHE:
44 dboTORIIeMEHT, ¢dboTonaTuuk, COJIHEYHas Oarapes, 1
CBETOJINO]1
45 Pemenne 3amau nmo teMe «JIeMEHTHI KBAHTOBOM OITTHKIY 1 bubnnotexa HOK
https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. Ombitel  Pesepdopna mo 1 bubnuoteka HOK
paccessHuiO a-uactuil. [ImaneTaprast Moies aToMa https://m.edsoo.ru/ff0d091a
bubnuoTteka OK
47 Hoctynatst bopa ! https://m.edsoo.m/fmdgafa
Wznyyenue u nornomeHne GOTOHOB IPHU MEPEXOE aTOMa € bubnuotexa HOK
48 OJIHOTO YPOBHSI DHEPTUHU Ha Apyroi. Bumbl ciekTpoB I https://m.edsoo.ru/ff0d0afa
49 BonHoBeie cBoiicTBa uyactul. Bomuel ne  bpoina. 1 Bbubnuoreka [IOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Kopniyckynsipuo-BonHoBoit  ayanusMm. CHnoHTaHHOE U
BBIHYKJICHHOE U3JTy4YECHHE

https://m.edsoo.ru/ff0d0ca8

50 OtkpbiTHe pamuoakTuBHOCTH. OmnbiTel Pesepdopma 1o 1 bubnuoreka HOK
OTIPEICJICHUIO COCTaBa PaIMOAKTUBHOTO U3ITYyUYCHHUS https://m.edsoo.ru/ff0d0fd2
51 CpoiictBa anb(da-, Oera-, ramMma-w3Iy4eHUs. BrusHue 1
PalMOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBbI
OTtkpseiTHE POTOHA U HEeWTpoHa. M30TOombl. Anbda-pacna.
52 ONEeKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma- 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d1162
U3ITyuYeHUe
DHeprus CBS3M HYKJIOHOB B sfpe. SlaepHble peakiuu.
53 ﬂnegHHﬁ peaKZOp. HpoGIJ[IpeMI)I, a HGpCll':[)eKTII/-IIBI)I, 1 buGmiorexa HOK
N https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKHE ACIIEKTHI SJIEPHON IHEPTeTHKU
OnemeHTapHble yacTUlbl. OTKpbITUE TO3UTPOHA. MeToIbl
HAOMIOJIEHUST M PErucTpalyy SJIEMEHTApHBIX YaCTHII. bubnmnoreka HOK
54 . . 1
Kpyraeiii  cron «®yHnaMeHTanbHble B3aUMOJEHCTBUS. https://m.edsoo.ru/ff0d0e38
EnuncTBO u3nveckoil kKapTUHBI MUpa»
55 Bun 3Bé3qHoro Heba. Co3Besnus, sipkue 3BE3MbI, MIIAHETHI, 1
uX BUIMMoOe JBrkeHne. ColHeuHas cucreMa
56 Connue. ConHeyHass aKTUBHOCTh. VICTOUHMK 3Hepruu 1
ConHua u 38€31
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKU. 3BE3/bI INIABHON
57 nocie0BaTelbHOCTH.  BHyTpeHHee  cTpoeHHe  3BE3NL. 1
CoBpeMEHHbBIE TPEACTABIECHUS O MPOUCXOXKICHUH H
sBomonu CoJHIIa U 3BE3]
Mneunsii [lyte — nama ['anaktuka. Ilonoxenue u
58 neuxenre ConHua B Tamaktuke. [Mamaktuku. Yépuble 1
JIBIPHI B SIIPax TaJIAKTHK
59 Bcenennas. Paz6eranme ramaktuk. Teopuss bonbiioro 1
B3pbIBA. PenmkToBOE M3ityueHue. MeraranakTuka
60 Hepemennsie mpo0eMbl aCTpPOHOMHUHT 1
61 Kontponbnast pabora «DJeMEHTBHl  aCTPOHOMHH U 1

acTpOPHU3UKNY



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ob6o6maromuii  ypok. Ponb ¢u3ukm u acTpoHOMUHU B

62 SKOHOMHMYECKOHM, TEXHOJOIMYeCKOM, comuajpbHOM u 1
TUYECKOHN cepax AeATeITbHOCTH YeJI0BEKa
63 0606Lua10mHF£ YPOK. Pczﬂb U MeCTO (PM3MKH M aCTPOHOMHHU 1
B COBPEMEHHOI Hay4YHOI KapTHHE MUPA
O6oOmatomuii  ypok. Ponb ¢usmueckoir Teopuu B
64 dbopMUPOBaHUU TIPEACTABICHUN O QuU3NYecKor KapTtuHe |
Mupa
O6o6maromuii ypok. MecTto (hu3nueckoi KapTUHBI MUpa B
65 o0meM  psioy  COBPEMEHHBIX  €CTECTBEHHO-HAy4HBIX |
MIPEJICTABICHUI O PUPOJIE
66 PeszepBHbIil ypok. MarnutHoe mojie. DJIeKTpOMarHUTHas 1
WHTYKIIHS
67 PeszepBHblil ypok. Ontuka. OCHOBBI CHEIUAIBHOW TEOPUHU 1
OTHOCHUTEIIbHOCTH
Pesepubiii  ypok. KBanToBas  ¢usmka.  DJIeMEHTHI bubnmnoreka HOK
68 1
ACTPOHOMHUHU U aCTPOPUUKH 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'.JI., byxosues b.b., Yapyrua B.M. nox penakmueii [lapdenteeBoii H.A., AkironepHoe 00IIECTBO
«M3narenscTBO «IIpocBemenue»

MeToanyeckne MaTepuaJbl VISl yYUTeJst

1. ®usuka. 10 xmacc. YueOHUK a7 0011e00pa3oBaT. OpraHu3aliii ¢ MPUIILHA AIEKTPOH. HOCHTENe: 0a30BbIi U IpodIbHbINH ypoBHU/ .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» CaMOCTOSITENbHBIX U KOHTPOJIBHBIX paboT. 10 — 11 kiaccel: mocodue i1 yuuTenei oomeoopas3oBart.
yupexaenuit/ C.M. Aunpromeukns, A.C. CrnyxaeBckuii.- M.: [IpocBenienne, 2018.

4. Coopnuk 3a1ay no ¢usuke. 10-11 knacesl (k yueonukam ['.5. Mskumesa u.ap.) — M.: Ok3ameHn, 2019.

5. Coopuuk 3amad o ¢pusuke aust 10—11 xknaccsr: mocobue ist ygammxcs 001meoopa3zoBar. opraHu3anuii: 6a3oBelil u npodui. yposau / H.A.
[TapdentbeBa.- 5-¢ u3a. M .: [Ipocsemienue, 2017 r.

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

7. TemaTHueckue caMoCTOSITEIbHbBIE U KOHTPOJbHbIE 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. s yuutens / B.A. Bypos,
H0.1. uxk, 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 MMOATOTOBKHM BBIITYCKHUKOB 00I11€00pa30BaTeNIbHBIX YUPESIKICHUN IS
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 kinacce: TeXHOIOTHYECKHE KapThl ypokoB 1o yueOHuky I'.5. Msxumesa, b.b. bByxosuesa, 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 JJI1 TEMATHUECKOTO U UTOroBoro KoHTpoist. Pusuka 10 kimace. M.: «MuTtennext-Lentpy», 2019

[MUD®POBBIE OBPA3BOBATEJIbHBIE PECYPCBI U PECYPCBI 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






