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ypOBeHb 00pa30BaHus: OCHOBHOE 00I1Iee



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOTO 00IIIer0 00pa3oBaHUsI COCTABIIEHAa HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mpenojaBaHus y4eOHOTO
npenmera «®Puzukay. CopepxaHue mporpammbl Mo ¢U3MKe HampaBieHO Ha (OpMUPOBAaHUE
€CTeCTBEHHOHAYYHOH TPaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3Y4eHUS (QHU3MKH Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METanpeMETHBIM pe3ysibTaTaM OOY4YeHHs, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-
HAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUsL.

[Iporpamma mo (u3MKe ycTaHaBIMBAeT paclpejesieHne y4eOHOro marepuana Mo rojam
o0ydeHust (1o Kjiaccam), MpeajgaraeT NTPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢usuke pazpaboTaHa C eJbI0 OKa3aHHsI METOANYECKON TOMOIIH YYUTEIO B
co37aHUU paboyel MporpaMMBbI 110 Y4EOHOMY ITPEIMETY.

Ou3uKa SBISETCS CUCTEMOOOPA3YIOUIUM JJisi €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMueld U Qundeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 THaBHBIX 33734 (U3HYECKOTO OOpa3oBaHUSA B CTPYKType oOmero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U HUHTEpeca K HayKe Yy
o0yyJaroumxcsi.

Wzyuyenne ¢usukn Ha 0a30BOM ypOBHE MIpEAIojiaraeT OBJIAJIEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO IPAaMOTHOCTb:!

HAY4YHO OOBSACHSATH SIBIICHMUS,

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;

MHTEPIPETUPOBATh JaHHbIE M HCIOJIb30BAaTh HAYYHbIE JIOKA3aTeNbCTBA JUISl IMOJIyYEHUs
BBIBOJIOBY.

Ilenu u3yyeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0oOpa3oBaHMs OINpPENIEICHBI B
Konuenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHbIe MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickonn ®enepanun
(mpotokon ot 3 nexadps 2019 r. Ne [IK4BH).

[enu nzydyenust pusmku:

npruoOpeTeHne UHTepeca M CTpeMIIeHUs] 00ydarolMXCcsl K HAyYHOMY HM3YYEHUIO MPUPOJBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3sBUTHE TpEACTaBIEHMH O HAYYHOM MeTOJie TO3HaHusiA U (OpMHUpPOBAHHUE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSM;

¢dopMHpOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3yibTaTa H3yueHHs OCHOB CTpPOCHHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

(dbopMHpoBaHUE MPEACTABICHUNA O PO (GU3UKHU Ui pa3BUTHS APYTHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIl;

pa3sBUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeid npodeccunoHaIbHOM
NESATeTLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKA K JallbHEWIIEMy OOY4YeHHI0O B 3TOM
HaIpaBJICHUU.

Joctuxenne sSTux 1enel mnporpamMmsl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00eCIeUnBaeTCs PEIICHHEM CIIEAYIONINX 3a1ay:

npuoOpeTeHne 3HaHUN O TUCKPETHOM CTPOEHUH BEIIECTBAa, O MEXAaHWYECKHX, TEIIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



NpHOOpEeTEeHNE YMEHUN ONMUCHIBATH U OOBSICHITH (PU3NUYCCKUE SBICHUS C MCIOJIB30BaHUEM
MOJTYyYECHHBIX 3HAHU;

OCBOCGHHE METOJIOB pEIICHHUS MPOCTEHIIMX pacdETHBIX 3a/lad C HCHOJb30BaHUEM
(GU3NUECKUX MOJIEIICH, TBOPUSCKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOIIOJaTh MPUPOAHBIC SIBJICHUS W BBINOJNHSITH OIMBITHI, JIAOOpATOPHBIC
paboOThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHHS C HCIIOJIb30BAHHEM U3MEPUTENBHBIX TIPHOOPOB;

ocBoeHHEe mMpUEMOB paboTel ¢ wuHPOpMamme (U3HUECKOTO COACPXKAHUS, BKIIOUYas
UHPOPMAIIMIO O COBPEMEHHBIX IOCTIDKECHUSIX (DU3MKH, aHAIM3 M KPUTHYECKOE OICHHBAHUE
uHpOpMaLnu;

3HAaKOMCTBO €O chepamMu NMpo(ecCHOHAILHOU NESITeIbHOCTH, CBS3aHHBIMU C (DU3HMKOH, W
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BBIi ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
oTBOoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HefIenio).

[Ipenyaraemelii B mporpaMme 1o Gu3uKe nepeueHb Ja00paTOPHBIX PAOOT M OMBITOB HOCUT
PEKOMEH/IATEIIbHBIA XapaKTep, YYUTENb JejacT BhIOOp MPOBEICHHS J1a0OpaTOPHBIX padoOT H
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEH 00YJaOIUXCsl, CITUCKA SKCIIEPUMEHTATLHBIX
3aJlaHUM, PEIJIaraeMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOT'O 3K3aMeHa 110 (hU3HKe.

COJAEPKAHUE OBYYEHUA

7 KJIIACC Pa3pen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPYKaK0Iero Mupa

®u3nka — Hayka o npupoze. SBneHus npupoipl. Ouznueckue SBICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BenUUMHBL. M3mepenne ¢usnueckux BenuuuH. Dusnueckue MNpUOOPHI.
ITorpemnocTs n3MepeHuit MexayHapoaHasi CUCTEMA €IHHMUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAayKHM M3y4arOoT MpHUpoAy. EcTecTBeHHOHAyUYHBIH
METOJl TO3HaHMs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEpPKE THUMOTE3, OOBsACHEHHWE HalmogaemMoro spieHus. OnucaHue
(GUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Llemoncmpayuu

MexaHuueckue, TEIIOBbIE, 2JIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue NpuOOpPHl U TpoleaAypa MPsIMbIX HM3MEPEHHH AaHaJIOroBbIM M IM(POBHIM
npudopom.

JlabopamopHvie pabomol u onvimol

Omnpenenenne 1eHbl JIEIEHUS IMIKaJIbl U3MEPUTENILHOTO Mpubopa. M3mepeHne paccTOSHUM.
N3mepenune 06bEMa KUAKOCTH U TBEpAOTo Tena. OnpeaeneHne pa3MepoB MalbIX Tell.

W3mepenue TtemmepaTypsl IpU TOMOIIM JKUAKOCTHOTO TEpMOMETpa U JaTyuka
TEMIIEPATYPHI.

[IpoBenenne wuccienoBaHUsl 10 IPOBEPKE THUIIOTE3bl: JANBbHOCTh TOJETA IIApUKA,
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIIe, YeM OOJIbIlIe BHICOTA ITyCKa.

Pa3zgea 2. [lepBoHayaibHbIE CBEJEHUA 0 CTPOCHUHU BelleCTBA

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JBumxenne uactul] BemecTBa. CBS3b CKOPOCTH JBHXKEHHMS YacTUL[ C TEMIEPaTypoOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI[ BEMIECTBA: MPUTHKEHUE U
OTTaJIKUBAHUE.

ArperaTHple  COCTOSIHMSI ~ BEILlECTBA: CTPOEHHE Ta30B, JKUJIKOCTEM U TBEPABIX
(KpucTayJuIMYecKux) Ted. B3auMocBs3b MeX1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Jlemoncmpayuu



Hab6mronenue 6poyHoBckoro nBmwkeHus. Habmonenne muddysuu.

Habmionenue sBneHMid, OOBSACHSIOMIMXCA TNPUTSDKEHHUEM WM OTTAIKHMBAHUEM YacTHUI]
BEILECTBA.

Jlabopamopnvie pabomul u onvimoi

Onenka quamerpa aToMa METOJIOM pAIOB (¢ ucmosib3oBaHueM (otorpaduii). ONbITH 1O
HaOJIOZIGHUIO TEIUIOBOTO pacIMpeHuss Ta3oB. ONBITEI MO OOHAPYKEHUIO JEHCTBHUS CHII
MOJIEKYJIIPHOTO TPUTSKEHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexanudeckoe aBuxeHue. PaBHoMepHoe u HepaBHOMepHOE aABmxkeHue. Ckopocts. Cpeanss
CKOPOCTb IIPY HEPABHOMEPHOM JABM)KEHUHU. Pacuér myTu U BpEMEHU JABUKEHHUSL.

SIBnenune wHepnuu. 3aKOH HHepuuU. B3aumoneWcTBHEe Tesl KAaK NPUYMHA H3MEHEHUs
CKOPOCTH JBHXKEHHUS Tel. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cuna kak xapakTepucTtuka B3aumozeiicteus Tten. Cuna ynpyrocth U 3akoH ['yka.
W3mepenne cuibl C NMOMOIIBI JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CinojkeHue cuil, HallpaBJIEHHBIX IO
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKONbXEHHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jlemoncmpayuu

Habmonnenne mexaHudeckoro ABMXKEHUs Tena. V3MepeHue CKOpOCTH MpPsIMOJIMHEHHOro
nBrkeHus. HaOmionenue sBneHuss wuHepiuu. HaOmioneHWe W3MEHEHHsS CKOPOCTH IIpU
B3aumozeiictBun  Ten. CpaBHeHue Macc 10 B3aumozeictBuio Ten. CloKeHHe Ccuil,
HaIIPaBJIEHHBIX 10 OJJHOM MPSIMOM.

Jlabopamophvie pabomovl u onvimol

OnpeneneHue CKOPOCTH paBHOMEPHOTO JIBWKEHHUS (LIapUKa B KUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

OnpeneneHue cpeaHE CKOPOCTH CKOJBXKEHHsS Opycka WIM IIapuka [0 HAKJIOHHOU
IJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTshkeHus (nedopMmalnuu) MPYKHHBI OT
MIPUIIOKEHHOMN CHJIBI.

OneITbI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT Beca Tela H
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Jasnenne. CriocoObl yMEHbILIEHUS U YBEIUYEHUS JaBieHus. JlaBieHue rasa. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBneHust TBEPIBIMU TEIAMHU, KHUIKOCTSIMU
u razamu. 3akoH [lackans. [IHeBMaTuueckue MamuHbl. 3aBUCUMOCTh JABJICHUS KHUAKOCTH OT
ryOunbl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnndeckue
MEXaHU3MBI.

AtMochepa 3emsin u arMmocdepHoe aaBiieHue. IIpuuuHBI CylecTBOBaHUS BO3YLIHOW
o6omouku 3emnu. OmbiTr Toppudennu. M3mepenue atmochepHOro naBiieHHs. 3aBUCHUMOCTH
aTMOC(EepHOTo JaBJCHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMocdepHoro naaBieHus. JleificTBUe >KUAKOCTHM W ra3a Ha MOTPY)XEHHOE B HHUX TeJoO.
BrrtankuBatoniast (apxumeznioBa) cuiia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCHMMOCTD JIaBJICHMS raza oT TeMmriiepaTyphl. [lepenava naBieHUs: KUAKOCTHIO M Ta30M.
Coobmraromuecs: cocyasl. ['mapaBamdeckuii mpecc. IlposiBienuwe npecTBuss armochepHOro
JIaBJICHUSL.

3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tejla W TJIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.



VYcnoBue naBaHus TeJl: TUIABAaHHWE WJIM MOTPYKEHHUE TEJl B 3aBUCHUMOCTH OT COOTHOILECHUS
IJIOTHOCTEN TeNa U JKUJIKOCTH.

Jlabopamopnvie pabomul u onvimoi

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJiE OT 00bEMa MOrpyKEHHOM B JKUJIKOCTh 4acTH
Tena.

OrnpeneneHne BBITAJIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEN CUJIbL, JEHCTBYIOLIEH HA TEJO B KUIAKOCTH, OT
Macchl Tena.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CHUJIBL, EMCTBYIOLIEH HA TEJIO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

KoHcTpynpoBaHue apeoMerpa WM KOHCTPYHMPOBAHME JIOJKM UM OIpEAelieHHe €
rPpy30M0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, OJ0K, HaKJIOHHAs III0CKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuioy» Mexanuku. KIIJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanudeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprud. [IpeBpamienne ogHoro
BUJIa MEXAHUYECKOW SHEPIUH B IpYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[IprMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomvl u onvimol

Omnpenenenue pabOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHYKEHUH TeJia M0 TOPU3OHTAIBHOU
noBepxHoctu. MccnenoBanue yciaoBUil paBHOBECUS pblyara.

N3mepenne KIIJ HaknoHHON muiockocTd. M3ydeHue 3aKOHA COXpAaHEHUs MEXaHUYECKOM
SHEPIUH.

8 KJIACC

Pa3nen 6. TenuioBble siB1eHUS

OCHOBHBIE TTOJIOKEHUS MOJIEKYSIPHOKHHETHYECKON TEOpUH CTpOEHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYIN. OMBIThI, TOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHHUSI MOJIEKYIISIPHO-
KMHETUYECKON TEOPHH.

Monenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHHMI BeriecTBa. Kpucramnmyeckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHOKMHETHYECKOM Teopuu. (CMauuMBaHME U KaNnWUISIpHbIE siBIeHUS. TeroBoe
pAaCIIUPEHUE U CHKATHUE.

Temnepatypa. CBs3p TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOIO JABMKEHUS YaCTHILL.
Buaytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OJHEpruu: TerJionepenada Hu
coBeplieHre paboThl. Bupl Teronepenaun: TeriIonpOBOAHOCT, KOHBEKITUS, H3ITYUECHHUE.

KonuyecTBo TemmoTel. YiaenbHas TEIUIOEMKOCTh BEIIECTBA. TemiIooOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHneHcanwus. Mcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTyphbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner  pabotel TerumoBbix nBurateneit KIIJ[ TteroBoro nBurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Jlemoncmpayuu



Habmionenune 6poyHoBckoro aswxenus. Habmonenue nug¢ysun. Habmonenue sBieHuit
CMauMBaHMs U KaOIWUIPHBIX siBiieHNH. HaOnronenue TerioBoro pacmypenus Teil.

M3MeHeHne NaBieHUs raza MpH U3MEHEHWHM O0bEMa M HArpeBaHWM WM OXJIAKICHUU.
[TpaBuiia u3MepeHus TeMieparypsl. Buisl Terionepenayn.

OxnaxxaeHue npu cosepiieHun padotel. HarpeBanue npu coBepiieHHH pabOThl BHEIIHUMU
cunamu. CpaBHEHHE TETIOEMKOCTEH pa3nuyHbIX BemecTB. Habmonenne kunenus. Habmronenue
IIOCTOSIHCTBA TEMIIEPATYpPhl IIPU IJIaBICHUU.

Mogenu TeIIOBLIX NBUTaTEIEH.

Jlabopamopnule pabomul u onvimoi

OnbITel 10 OOHAPYXKEHUIO JEHCTBHS CUJI MOJIEKYJIAPHOrO HpUTsKEeHHUA. ONBITHL 110
BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOW CONM WK caxapa. ONBITH 10 HAOIIOAEHUIO TETIOBOTO
pacuMpeHust ra3os, KUIKOCTeH M TBEPAbIX Ten. OmpeneneHue IaBieHUs Bo3ayXa B OajioHe
LINpULA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AABJICHHS BO3/1yXa OT €ro 00bEMa U HarpeBaHUs
WM OXJIQXKICHUS.

[IpoBepka rumore3bl JUHEHMHOM 3aBUCUMOCTM  JUIMHBI  CTOJIOMKA KMJIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMIIEPATYPHI.

HaOnronenue wm3MeHeHHsT BHYTPEHHEH SHEpruMM Tela B pe3ysibTaTe TeIulonepefadn |
paboThl BHEIIHUX CHII.

HccnenoBanue sBJICHUS TEIJIOOOMEHA MPU CMEIINBAaHUM XOJIOJHON U ropsiueii BOJb.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IPHU TEMJIOOOMEHE C HarpeTbhiM
METAJTIMYECKUM LIUIMHIPOM.

Omnpenenenue ynenbHON TEMJIOEMKOCTH BellecTBa. lccnenoBaHue mpoliecca MCHapeHusl.
OnpeneneHue OTHOCUTENBHOM BIIAXHOCTHM Bo3ayxa. OmnpenesneHue yaeabHOW TEIUIOTHI
IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

Onexrpuzanus Tei. JlBa poja 31eKTpUUYecKuX 3apsaaoB. B3aumoneiicTBue 3apsiKeHHBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOIEHCTBHSI 3apsDKEHHBIX TEJI OT BEJTMUMHBI 3apsI0B U
PAcCTOSIHUS MEXY TeJlaMu).

Onexkrpuueckoe nojie. Hampsok€HHOCTH anexTpuueckoro mnois. IlpuHuun cynepno3unun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuuecKux 3apsAfoB. ODJIEMEHTAapHBIA JieKTpuueckuil 3apsa. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAaHEHUs AJIEKTPUUYECKOTrO0 3aps/a.

ONEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS DJEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckasd unenb. Cwia Toka. OnekTpuueckoe HanpspkeHue. ConpoTHBIIEHHE
NPOBOJAHMKA. YJIEIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LeMu.
[TocnenoBarenbHOE U MAapaJUIENbHOE COEJUHEHUE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTB AJEKTpUYECKOro Toka. 3akoH Jlxoymns—Jlenna. DnexTpuueckue Lenu u
NOTPEOUTENH IEKTPUIECKOM sHeprun B ObITy. KOopoTKoe 3aMbikaHue.

[TocrositHHBIE MarHuThl. B3aumonelcTBHE TNOCTOSHHBIX MAarHUTOB. MarHutHoe moe.
MaruutHoe noJie 3eMJ U €ro 3Ha4eHue I )KU3HU Ha 3emuie. OnbIT Dpcerena.

MarautHoe 1oJie JJIEKTPUYECKOro ToKa. lIpuMeHeHue »IIEKTpOMAarHuTOB B TEXHMUKE.
JleficTBMe MAarHUTHOIO MOJS Ha NMPOBOJHHMK C TOKOM. DJIEKTPOIBUTATENb MOCTOSHHOIO TOKA.
Hcnonp30BaHuE 3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Oneitel ®apaznes.  SIBieHne  dnekTpoMarHUTHOW — MHAyKuuu. [IpaBmno  JleHna.
OnextporeHepatop. CrocoObl MOMyYeHHUs] 3JIEKTPUUYECKOM HHEepruu. DJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Llemoncmpayuu



Onexrpuzanus Teil. J[Ba poaa 31IEKTPUUECKUX 3apsiioB U B3aUMOJECHCTBHE 3apsyKEHHBIX TEJl.
YCTpolcTBO U JAEHCTBUE DJIEKTPOCKOINA. DJIEKTpOCTaTUYECKas MHAYKIHS. 3aKOH COXpaHCHUS
ANEKTPUYECKUX 3apAnoB. [IpOBOJHHMKM W AUANEKTPUKU. MOJAEIHpPOBAaHUE CUJIOBBIX JIMHHMA
3JIEKTPUYECKOTO 1oJist. ICTOYHUKH MOCTOSIHHOTO TOKA.

JlefcTBUS 2IEKTPUUECKOT0 TOKA. DIEKTPUUECKUM TOK B )KMIKOCTH. ['a30BbIN paspsi.

WN3mepenne cuiabl TOKAa aMmiepMeTpoM. M3mepeHuwe 3IeKTPUYECKOro  HaIpsSKEHUs
BOJBTMETPOM. PeocTaT m Mara3suH CONpPOTUBIICHUN. B3auMoaelicTBUE MOCTOSSHHBIX MAarHHUTOB.
MopenupoBaHue HEBO3MOXKHOCTH pa3JIeJI€HUs MOJ0COB MarHuTa. MoaenupoBaHue MarHUTHBIX
MOJIEH MOCTOSTHHBIX MarHUTOB. ONBIT DpcTena.

MarnutHoe noje ToKa. JJIEKTpOMarHur. /leficTBMe MAarHUTHOIO MOJsI Ha NMPOBOJAHUK C
TOKOM. OJIEKTPOJIBUraTellb IMOCTOSHHOro ToKa. lccienoBaHue sBIE€HUS 3JIEKTPOMATrHUTHOM
UHIYKIHUU.

Onpitel @apajes. 3aBUCUMOCTb HAIPaBICHUsS HMHAYKLIHMOHHOIO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHUSI. DIIEKTPOr€HEPATOP MOCTOSHHOIO TOKA.

Jlabopamopmvie pabomul u onvimol

OnpITel 10 HAOJMIOJEHUIO JJIEKTPU3ALMM TeJl MHIYKIUEH U IpU CONPUKOCHOBEHUHU.
UccnenoBanue neUCTBUS JIEKTPUUECKOTO TMOJS HA MPOBOJHUKH M JIudNekTpuku. COopka u
poBepKa paboThl STEKTPUUECKOM 1IENMU MOCTOSHHOTO TOKa. 3MepeHue u peryiupoBaHue CUIIbI
Toka. M3MepeHue u peryiaupoBaHue HanpsbkeHus. McciaepoBaHue 3aBUCUMOCTH CUJIBI TOKA,
UYLIErO Yepe3 Pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUUECKOTO CONPOTUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IJI0IA 1 OIEPEYHOr0 CEUEHHs U MaTepuara.

IIpoBepka mnpaBwiia CIIOKEHUS HANPSDKEHWM IIPU IIOCIIENOBATEIBHOM COEAUHEHUHU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia s CUIIbI TOKA IIPU NapaAJUIEIbBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI ANIEKTPUIECKOTO TOKA, UIYIIETO YePe3 PEIUCTOP.

Omnpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BbIIEISIEMON Ha PEe3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO 4YE€pe3 JIAMIIOYKY, OT HAlpsDKEHUS Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHuTHOTO TOJIsI TIOCTOSIHHBIX MarHUTOB MPU UX OObEAMHEHUH U Pa3/IeleHUH.

UccnenoBanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, NEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aMMOJEHCTBHS KaTylIKHM C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

N3y4eHne nefcTBHUsI MAarHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

KoHncTpyrnpoBanue u u3ydeHue padboThl AJIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBurarenbHOl yCTaHOBKH.

OnpIThl 1O HCCIEAOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM HWHIYKIMH: HCCIEAOBaHUE
W3MEHEHUH 3HAaYEHMsI U HAIIPABJIEHUS MHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexanuyeckue siBJICHUSA

Mexanuueckoe nBukeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMXKeHue. HepaBHoMmepHOe
npsIMOJIMHENHOe ABM>keHHe. CpenHssi U MIHOBEHHAs CKOpPOCTh Teja NpU HEPAaBHOMEPHOM
JIBIKCHUH.

Yckopenue. PaBHOyCcKOpeHHOE mpsiMoniMHelHoe ABuxkeHue. CBoOogHoe mageHue. OmbIThI
lanunes.

PaBHOMepHOEe nBMKEeHHE MO OKpyxkHOCTH. Ilepmon m uacrota oOpamienus. JluneitHas u
YTJI0Bast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.



IlepBbiit 3akoH HprotoHa. Bropoit 3akoH Herorona. Tperuii 3akon Herortona. IIpuHiun
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cuia TPEHHS CKOJbXEHUS, CUJa TPEHHS
IIOKOSI, JPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHSA. YCKOpEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocts. Heecomocts u
HEPETPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO Tema C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

HNmnynec Tena. M3menenne umnynsca. Mmmynsc cuibl. 3aKOH COXPaHEHHs HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MoOIIHOCTh. PaGora cui TsokecTH, ynpyroctd, TpeHus. CBd3b
sHepruu U pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
[ToreHmanpHas sHeprus cxatoul npyxuubl. Kunerndeckas sueprud. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Jlemoncmpayuu

HabGmonnenne MexaHMYECKOro JBMXKEHMsI Tejla OTHOCHTENIbBHO pa3HbIX Tell OTCUéTa.
CpaBHeHue IyTel U TPAEKTOPUN ABM)KEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO Pa3HBIX TeEll
orcuéra. I3MepeHue CKOpPOCTM M YCKOPEHHsI IPSAMOJIMHEMHOro nABmkeHus. lccienoBanue
IPU3HAKOB PaBHOYCKOPEHHOTI'O JIBMeHus. HabmoieHne IBIKEHUS Tena 0 OKPYKHOCTH.

Habumonenne MexaHn4yeckux SIBJICHUM, MIPOUCXOAAIUX B cucTeMe orcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCHMOCTh YCKOpPEHUS Tela OT Macchl Tejla U JefcTByIolel Ha Hero cuiibl. Habmonenue
paBeHCTBa CWJI IIpU B3auMOJEHCTBUM Tell. M3MeHeHue Beca Tena IpU YCKOPEHHOM ABU)KCHHUU.
[lepenaua ummymbca mpu B3auMoAeHCTBHH Tell. [IpeoOpazoBaHmst SHEPTUH IPU B3aUMOJICHCTBUN
Ten. CoxpaHeHue MMILyJbCca IPU HEYNPYroM B3aumoneicTBuu. COXpaHEHHE UMIyjbCa NpU
a0COJIIOTHO ympyroM B3aumojericTBuu. HaOmionenue peaktuBHOro aBuxkeHus. CoxpaHeHUe
MEXaHUYECKOM SHepruu Npu CBOOOIHOM A ICHUH.

CoxpaHeHue MeXaHU4YeCKOW SHEPTUH NPH JBHKEHUU TeJla MO IeHCTBUEM IPYKUHBI.

JlabopamopHvie pabomvl u onvimol

KoHcTpynpoBanue Tpakra i pa3roHa U JajbHEHIIEro paBHOMEPHOTO JIBUYKEHUS IIapuKa
WM TEJIEKKH.

Onpenenenue cpenHed CKOPOCTH CKOJIbKEHHS Opycka WM JBM)KEHHUS IIapuKa IO
HAaKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpPEHMsl Tejla IPU PAaBHOYCKOPEHHOM JIBJKEHHUM II0 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IPH PABHOYCKOPEHHOM JBMKEHUHM 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIMOTE3Bl: €CIM IPU PABHOYCKOPEHHOM JABM)KEHMM 0€3 HayalbHONW CKOpPOCTHU
IyTU OTHOCATCSA KakK psiJ HEUETHBIX 4YHCEN, TO COOTBETCTBYIOUIME NPOMEXKYTKH BpPEMEHHU
olMHaKoBbI. MccienoBaHue 3aBUCHUMOCTH CHJIbl TPEHHUS CKOJIBKEHHS OT CHUJIbI HOPMaJIbHOTO
JIaBJICHMSL.

Omnpenenenne kordpuimeHTa TpeHUs cKobxeHus . OrnpenenaeHune KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUIIbI TPEHUSI IPYU PABHOMEPHOM JIBHXKEHHMHU Tella 10 TOPU30HTATIbHOM
MOBEPXHOCTH.

Omnpenenenue pabOThl CWJIBI YOPYTOCTH MpU MOABEME Tpy3a C HCHOJIb30BAHHUEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUSA U BOJTHBI



KonebarenbHoe nBuxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHMU: MEpUOJ, YacToTa,
aMIUIUTyJa. MaTreMaTu4eckuii Y TOPYKUHHBIM MasTHUKU. [IpeBpanieHue 5>HEpruu mnpu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue kosnebanus. BoiHyxneHHble koneOaHusi. Pezonanc. MexaHuuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJI€, CEICMUYECKNE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. UH(pa3ByK U yIbTpa3ByK.

Jlemoncmpayuu

Habmiogenne koneOaHWi Tenm MOA ACUCTBHEM CHIIBI TSDKECTH W CHJIBI  YIPYTOCTH.
Habmionenue koneGaHuil rpy3a Ha HUTH M Ha mpyxuHe. HabOmioneHue BBIHYKICHHBIX
KosiebaHuii U pe3oHaHca. PacmpocTpaHeHue MpPONOJIBHBIX M MONEPEYHBIX BOJIH (Ha MOMEIH).
Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOThl. AKYCTUYECKUIN pPEe30HAHC.

Jlabopamopnvie pabomul u onvimoi

Omnpenenenue 4yacTOThl U Mepuojia KoieOaHui MaTeMaTuyeckoro mMasTHuka. OnpeneneHue
4acTOThl U Iepuoja KojaebaHui MpyXUHHOro MasTHHKa VccienoBaHue 3aBUCMMOCTH MEpUOJia
KoJie0aHU# MOJIBEICHHOTO K HUTH Ipy3a OT AJIMHBI HUTU. VccienoBanue 3aBUCUMOCTH MepHoIa
KOJICOaHWH TPYKMHHOTO MasTHUKAa OT Macchl rpys3a. lIpoBepka He3aBHCMMOCTH Nepuoa
KojeOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT Macchl rpy3a. OMBITHI, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTh IE€pHOJa KoJieOaHHI NpPYKMHHOIO MAasiTHUKA OT Macchl Ipy3a U KECTKOCTU
npyXuHbL. M3MepeHue yckopeHusi CBOOOIHOTO MaIeHus.

Pa3zpnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMArHUTHOE M0Je. DIEKTPOMArHUTHbIE BOJIHBI. CBOKCTBA
3JIEKTPOMAarHuTHHIX BOJH. [lIkana sanekTpoMarHuTHbIX BOJIH. Mcnonp30BaHue

3JEKTPOMArHUTHBIX BOJH JUIsl COTOBOM CBSA3U. OJIEKTPOMAarHuTHas MpPUpPOAA CBETa.
Ckopoctb cBeTa. BonmHoBbIE CBOICTBA CBETA.

Jlemoncmpayuu

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. BoIHOBBIE CBOCTBA CBETA.

JlabopamopHvie pabomol u onvimol

N3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIJIBHOTO TeneoHa.

Pa3nes 11. CBeToBbIe siBJICHUS

JlyueBag mopens cBera. Mcrounumku cBera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomnienue cBera. 3aKoH mpenomiieHus: cBeTa. IloHOe BHyTpeHHEee OTpa’KeHUE CBETa.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAAX.

Jlunza. Xox unyueit B smH3e. OnTHueckas cucreMa (oToanmapara, MHKpPOCKONA U
Teneckona. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenue Oenoro ceera B cuekTp. OnbiTel HetoToHa. Clio)keHUE CIEKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Llemoncmpayuu

[IpssmonuHeitHOE pacnpocTpaHeHne cBeTta. OTpakeHUe CBETa.

[Tony4yenue u300pakeHUH B IUIOCKOM, BOTHYTOM M BBIYKJIOM 3epkanax. IIpemomiienue
CBeTa.

Ontuueckuii cBeToBoA. X0 Jydei B coOuparomield JuH3e. Xoa Jydyel B paccenBaroliei
JIMH3E.

[Tonyyenune wu3o0paxeHuid ¢ mnomomblo JuH3. [lpuHnun naeiictBus Qoroamnmnaparta,
MHUKpOCKOIIa U Teseckona. Mojens riasa.

Paznoxenune Oenoro cera B crektp. llomydyenue Oenmoro cBera HpU CIOKEHHHM CBETa
pa3HBIX I[BETOB.

Jlabopamoprvie pabomvbl u onvimol

HccnenoBanue 3aBUCHMOCTH yIJIa OTPa)KEHUsI CBETOBOT'O Jiyda OT yria naaeHus. M3yuenue
XapaKTEePUCTHK M300pakeHUs MpeaMeTa B IJIOCKOM 3epkaiie. VccienoBanue 3aBUCUMOCTH yTiia
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MIPEJIOMJIEHUSI CBETOBOTO JIyda OT yrja MaJeHHs Ha IPAHMIE «BO3ayX—cTekino». [lomyuenue
U300pakeHHi ¢ TTOMOLIBIO COOUPAOILIEH TUH3BI.

Omnpenenenne GOKyCHOTO pacCTOSHUS U ONITUYECKOM CUJTBI coOMparoriei TMH3bl. OMbITH 1O
pasIoKEeHUI0 OeI0ro CBEeTa B CIIEKTP.

OMnBITHI IO BOCIIPUATHUIO [[BETA MPEAMETOB MIPHU UX HAOIIOACHUN YePe3 LIBETOBbIC (PUIIbTPHIL.

Pa3nen 12. KBanToBble iBJIeHUS

Oneiter Pesepdopna u mnanerapuas Mozenb aroma. Mogenb atroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PagnoaktuBHocTh. Auba, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJipa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIJiep.

SAnepHble peakuuy. 3aKOHbI COXPAHEHUs 3apsI0BOTO U MACCOBOIO YMCEN. DHEPIUsl CBA3U
aToMHBIX saep. CBs3p maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanaep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA pagMOAKTUBHBIX U3IYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu

CrexTpsl u3inydeHus u norioueHus. CuekTpsl pa3inyHbIX ra3oB. CriekTp Bogopoaa.

HabGmonenne tpexkoB B kamepe Buiibcona. Pabora cuérurka MOHM3UPYIOLUX H3IyYEHUH.
Perucrparus uznydeHusi pUpOAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopmvie pabomul u onvimol

Habmioienue ChjiomHeIX M JMHEWYaTBhIX CIEKTPOB u3NmydeHus. McciaemoBaHue TPEKOB:
U3MEPEeHUE DSHEPrMH YacTHIBl IO TOpMO3HOMY mnyTH (mo ¢ororpadusm). HW3mepenue
paznoaKTHBHOTO (pOoHA.

IHoBTOpPUTEJIHbHO-0000 1AM MOYJIb

[ToBTOpUTENEHO-0000IIAIOIINIT MOIYJIb MPEIHA3HAUEH ISl CUCTEMAaTH3allui U 0000IICHUS
MPEIMETHOTO COACPIKAHMS U ONBITA ACSITENbHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
¢u3uKy, a TakKe U TIOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY 3K3aMEHY MO (HU3UKEe IS
o0yyaromuxcsi, BBIOPaBIINX 3TOT y4eOHBIH Mpeamer.

[Tpu M3ydyeHNn TaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ACSITEIBHOCTH,
Ha OCHOBE KOTOpPBIX OOECHeuMBaeTCs JOCTWIXKEHHE MPEAMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX PpEe3yJbTaTOB OOy4eHHs, (QOPMUPYETCSI E€CTECTBEHHOHAy4yHasi I'PaMOTHOCTH:
OCBOEHHE HAaY4YHBIX METOJIOB HCCIEJOBAHUS SIBICHUN MPUPOABI M TEXHHUKH, OBJAJIEHUE
YMEHUSIMH OOBSACHATH (PU3MUECKHe SBICHUS, IPUMEHAS NOJyYeHHbIe 3HAHUS, pelaTh 3a/1a4uu, B
TOM YHCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIAaNBbHO NEATEIbHOCTHBIA XApaKTep JAAHHOIO pa3fena peain3yercs 3a CYET TOro,
4TO 00ydarolrecs BHITOIHAIOT 331aHNUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBC MOJIYUYCHHBIX 3HAaHUH pacrno3HaBaTb U HAYYHO OOBICHSATH (1)I/I3I/III€CKI/I6 SIBJICHUA B
OKPY’KaIOILeH NPUPOJIE U TOBCEIHEBHOM KU3HH,

HCIIOJIB30BaTh HAY4YHBIC MCTOJAbBI HMCCICIOBAHHA (1)I/I3I/I‘-IGCKI/IX SIBJ'ICHI/II\/II, B TOM YMCIIC JIA
IIPOBEPKU TUIIOTE3 U MOJIYYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee Ba)KHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUYECKOr0 UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB YHEPIUU HAa OCHOBE 3aKOHA
MMpeBpaIICHsa U COXpPaHCHHA BCEX N3BECTHBIX BU0OB DHEPI'UH.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne Hpu3MKH Ha YpOBHE OCHOBHOTO 00IIer0 00pa30BaHuUs HAIIPABIEHO Ha TOCTH)KEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
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B pesynpraTe wu3ydyenuss (U3MKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
obyyaromierocs OyayT chOpMUPOBaHBI CICAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS:

MPOsIBIICHUE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pu3ndeckon
HAYyKH;

LEHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX PU3UKOB;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKICHHH OOIECTBEHHO-3HAUYMMBIX U ITHUYECKUX
npo0JieM, CBSI3aHHBIX C TPAKTHYECKUM NPHUMEHEHHWEM JIOCTIDKCHHUN (U3HWKHU; OCO3HAHUE
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCTIUTAHUS

BOCIIPUATHE ICTETUYECKUX KauecTB (U3MYECKOM HayKu: €€ rapMOHHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

OCO3HAHWE IEHHOCTH (PU3UYECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTa IMO3HAHHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

TEXHOJIOTHYECKOM MHpPE, BAKHOCTH MPaBWJI 0E30MaCHOTO TOBEICHUS HAa TPAHCIOPTE, HA
JIOpOrax, ¢ AEKTPUUECKUM U TEIUIOBBIM 000PYJIOBaHHEM B TOMAIIHUX YCIOBUSX;

c(OpMHUPOBAHHOCTH HABBIKA PEQIICKCHH, IIPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO JKe
IpaBa y APyroro 4eiaoBeKa;

6) TPy10BOr0 BOCTIMTAHUS:

AKTUBHOE y4YacTHE B PEIICHUU MPAKTHUECKHUX 3a7ad (B paMKax ceMbH, 00pa30BaTeIbHOU
OpTraHM3aIfy, TOPOJIa, Kpas) TEXHOJIOTHYECKON M COIMALHOW HAIMPABICHHOCTH, TPEOYIOIINUX B
TOM 4ucle U GU3NYECKUX 3HAHHI;

MHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO PO eCcCcHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3KOJIOrM4€eCKOr0 BOCIIUTAHMA:

OpUEHTAIlMsl Ha MpUMEHeHHe (U3MYECKUX 3HAHWM i1 peuleHus 3aJady B o0JacTu
OKPYKArOIIeH CpeJlbl, TUTAHUPOBAHUS IMOCTYMKOB U OIEHKH WX BO3MOXHBIX ITOCICICTBUHN IS
OKpYKarolllel CpeJbl; 0CO3HAHUE TII00ABHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOIeM U MmyTeil ux
pelICHHUS;

8) aganTanuu K M3MEHSIIOIIMMCSH YCJIOBUSIM COUMAIBLHOI U IPUPOIHOM Cpeabl:

MOTPEOHOCTh BO B3aWMOJICHCTBUM TIPH  BBIOJIHEHWW UCCIICJIOBAaHWA W  MPOCKTOB
(bu3nYeCcKOi HANIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO JeATSIIEHOCTD;

noTpeOHOCT, B (OPMHUPOBAHUU HOBBIX 3HAHWH, B TOM 4HclIe (opMynupoBaTh HIEH,
TIOHSITHSI, TUITIOTE3bI O (PU3NUYECKUX 0OBEKTAX U SIBJICHUSX;

OCO3HaHHE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu HU3HKH;

TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUH HOBBIX (PM3NICCKUX 3HAHU;

CTpeMJICHHE aHATTU3UPOBATh U BBISBISTH B3aMMOCBS3H MPUPOIbI, OOIIECTBA 1 IKOHOMUKH, B
TOM YHUCJIC C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUI;

OIICHKa CBOMX JCHCTBHI ¢ Y4€TOM BIMSHHUS Ha OKPYXKAWOIIYIO Cpery, BO3MOMXHBIX
ri100aIbLHBIX TTOCIIEACTBHIA.

METANPEIMETHBIE PE3YJIbTATHI

B pesyapTare oOCBOGHHS TIporpaMMbl 10 (HM3MKE HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusi y oOydaromerocss OyayT chOpMUPOBAHBI METANpPEIMETHBIE PE3yIbTaThl,
BKITIOUAIONTME TIO3HABATENbHBIC YHHBEpCAJIbHBIC YYeOHBIC JCHCTBUS, KOMMYHHUKATHBHBIE
YHHUBEpCaIbHbIC yueOHbIE ICUCTBUS, PETYISTUBHBIC YHHUBEPCATIbHbIC yUeOHbBIE TCHCTBUS.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHHUN);

YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KilaccU(HUKAIMU, OCHOBAaHUSA AN OOOOIICHUS H
CpPaBHCHHS,
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BBISBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHs] B paccMaTpUBacMbIX (pakTax, JaHHBIX H
HaOIOCHUAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISBIISITh [IPUYMHHO-CJICICTBEHHBIC CBSI3W MPH  HU3YyYCHHHM (U3MUECKUX SBICHUU U
IPOLIECCOB, JIETIaTh BBIBOJIBI C HCIOIb30BAaHUEM JISTYKTUBHBIX U HHAYKTHBHBIX YMO3aKIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIHYHH,

CaMOCTOSITENIFHO BBIOMpaTh croco0 pemieHus y4ueOHOW (usnueckol 3amayn (CpaBHEHHE
HECKOJIPKUX BapHaHTOB DEIICHHs, BHIOOp HamOosiee MOAXOAIIETO C YUYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPHUTEPUEB).

Ba3oBble uccienoBaTe/bcKHe AeiiCTBUS: NCIIOIb30BATH BONPOCHI KaK UCCIIEAOBATELCKUI
MHCTPYMEHT [TO3HAHMUS;

IPOBOJIUTH IO CAMOCTOSITEJIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIH (PHU3HUECKUil
9KCIIEPUMEHT, HEOOIbIIOE NCCIIeIOBaHIE (PU3NIECKOTO SIBIICHHUS;

OLICHMBATh HAa NPUMEHMMOCTb M JOCTOBEPHOCTh HMH(OpPMAIMIO, TOJIYYEHHYIO B XOJe
UCCJIEIOBAaHHS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpMyITUpOBaTH 0OOOMICHHUS W BHIBOABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HaOJIIOICHNUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHEeiIee pa3BUTHE (DU3WYECKHX TIPOLIECCOB, a TaKKe
BBIJIBUTaTh IPEANIOI0KEHHS 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pabora ¢ undpopmanmeii:

NPUMEHATh Pa3IM4YHbIE METOJbl, MHCTPYMEHTHI W 3alpoChl NpU IOUCKE U 0TOOpe
UH(POPMALIUN WU TAaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hu3ndecKoi 3a1a4m;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIHIO PA3IMYHBIX BHJIOB
U GOpM IpeICTaBICHHS,

CaMOCTOSATENIFHO BBIOMpAaTh ONTUMAJbHYIO (OpPMYy MpeACTaBieHHs HHOOPMALUH H
WITIOCTPUPOBATH PellaeMble 33a4i HECJIOKHBIMU CXEMaMH, AuarpaMMaMi, HHOM rpadukoil u
UX KOMOMHAIUSAMHU.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbIe el cTBHA:

B XO7ie 00CyXeHUsl y4eOHOro Marepuana, pe3yJlbTaToB J1a0opaTOpHbIX paObOT M MPOEKTOB
3aJaBaTh BONPOCHI 10 CYHIECTBY OOCYKIAaeMOW TEMBl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
peleHne 3a7auil U MoJiiep)kaHue OyaroxkenareaIbHOCTH OOLIeHNUS;

COITOCTABJISITh CBOM CYXJICHUS C CYXJICHUSMH JPYTHX YYaCTHUKOB JTUaNiora, OOHAPYKHBATh
pasn4Ke U CXOJCTBO MO3ULINH;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCBMEHHBIX TEKCTAX;

MyOJIMYHO TIPEJICTABIIATH PE3YNbTAThl BHIMOJHEHHOTO (PU3UYECKOTO ONbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHMS, IPOEKTA).

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOH PaOOTHI MpH
peLIeHUH KOHKPETHON (U3UYECKOi MpobIemsbl;

NPUHUMATh [EIH COBMECTHOW JIeSTENbHOCTH, OpPraHW30BHIBATH JIEHCTBHA 1O €€
JOCTMDKEHUIO: paclpesieNiaTh poiii, 00CYXJaTh MPOLECChl U Pe3yiabTaThl COBMECTHOM pabOTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

BBIMOJIHATh CBOIO 4YacThb pabOThI, JOCTUras KadyeCTBEHHOTO pe3yiabTara IO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C IPYTHMH WICHAMH KOMaH/IbI,

OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT 1O KPUTEPHSIM, CaMOCTOSTEIBHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiiCTBUSA

Camoopranuzanus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M yYEOHBIX CHTYalUSAX, TPEOYIOMIMX ISl PEIICHUS
bu3nUecKux 3HaHUMH;

OPUEHTHPOBAThCSI B PA3IUYHBIX TMOJIXOAAX TNPUHATHS pENIeHUH (MHIUBHIyalTbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIIEHUH IPyIIoif);
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CaMOCTOSITENIFHO COCTaBJIATh AJITOPUTM peIleHUs (PU3MUECKOW 3ajauyd WM  IUIaHa
UCCIEOBAaHUA € y4ETOM HMEIONIMXCS PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAiaracMble BApUAHTHI PEIICHUI;

JieTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAIlMU M MPeAJIaraTh IIaH e€ N3MEHEHUS,

OOBSICHATH TPUYUHBI JOCTHOXKEHUS (HEJOCTH)KEHHUS) PE3YJIbTAaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY MPHOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS (PU3UYECKOTO
UCCJIEOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIUXCS CHTYaILUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHE PE3yIbTaTa LEIH U YCIOBHSM.

CTaBHUTH ce0sl HA MECTO JIPYroro YeloBeKa B XOJI€ CIOpa UM AUCKYCCUU Ha HAYYHYIO TEMY,
HOHUMAaTh MOTUBBI, HAMEPEHUS H JIOTUKY APYTOTO.

NPU3HABATh CBOE MPABO HA OMIMOKY NpU pemieHHH (PU3MUECKUX 33/1a4 W B YTBEPIKICHHIX
Ha Hay4HBIE TEMBI M TaKOE K€ IPaBO JPYroro.

NPEAMETHBIE PE3YJIbTATbBI

K koHmy oOydeHuss B 7 KJjacce IpEIMETHBIE PE3yNbTaThl Ha 0a30BOM YpPOBHE JOJIKHBEI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BATh MOHATHS: (PU3NYECKUE U XUMHUYECKHE SBICHHS, HAOIOACHHE, SKCIICPUMEHT,
MOJIeINIb, TUIIOTE3a, CAWHUIB (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, JKUIKOE, TIa3000pa3HOE), MEXaHWYECKOe JBW)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPACKTOPHs, paBHOJACHCTBYIOMIAs CHJI, Jedopmanus
(ympyrasi, miactTiuyeckas), HeBECOMOCTb, COOOILIAIONIHECS COCYIBL;

pasnmuuath siBieHUs (OudQy3us, TEIUIOBOE JIBWKCHHE YACTHIl BEIIECTBA, PaBHOMEPHOE
JIBIDKCHNE, HEPaBHOMEPHOE JIBM)KEHHE, MHEPIUs, B3aUMOJACHCTBUE TEJ, PaBHOBECHE TBEPIBIX
TEJI C 3aKPEIUIEHHONW OCBhIO BpAILeHHMs, Nepeaada AaBJICHHUs] TBEPABIMH TEJIaMH, KHUIKOCTSIMUA U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIaBaHUE TeJ, MPEBPALlCHUs MEXaHWYECKOH SHEepruu) Io
ONMCAaHWIO WX XapaKTePHBIX CBOHCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOUINX JaHHOE
¢du3uueckoe sBICHUE;

pacrio3HaBaTh IMPOSIBIEHUE W3YYEHHBIX (DU3MUYECKHX SIBICHUI B OKpYXKaloIleM MHpPE, B TOM
yuciae (QU3NYEcKue SBICHHUS B NPUPOAE: NMPUMEPHl IBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
KUBOW M HEXHBOH mpupoje, ACWCTBUE CWIIBI TPEHHUS B MPHUPOJE M TEXHUKE, BIUSHHE
aTMOC(EepHOTro J1aBJECHUs Ha JKUBOM OpraHu3M, IUIaBaHHE pbIO, pblYard B TeJe yelloBeKa, Mpu
ATOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B YUeOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUH;

OINKCBHIBATh W3YYEHHBIE CBOMCTBA TeJN M (PU3MUECKUE SBJICHUS, UCHONB3Ys (pusnueckue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEILIECTBA, BPEMS, MYThb, CKOPOCTb, CPENHSSA CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJla TPEHHs, AaBlieHue (TBEPAOro Tema, XKHUIKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MeXaHW4eckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QUIIMEHT TOJIE3HOT0 JIEHCTBHSI MEXaHW3MOB, KHUHETHYECKas W MOTEHIMaJbHas SHEpTrHs),
IpU ONHCAHMM MPABWIBHO TPAKTOBaTh (PU3NYECKUII CMBICI HCHOJB3YEMBIX BEJIMYUH, HX
0003HaueHHsI U €MHHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(bu3NYECKyI0 BEIMUYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH IpaUKU M3yUYE€HHBIX 3aBUCHUMOCTEM
(bu3MUeCKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBIECHUS U IMPOILIECCHI, MCHOIb3Ys IMpaBUiia
CJIO’KEHUS CHII (BAOJIb OJHOM NpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUiIo
paBHOBecHsl pbryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS! MEXaHUYeCKON
SHEpPIrUU, MpU HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;
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OOBSICHATH (pr3MYECKHE SIBIICHUS, MPOLIECCH U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallull NMPAKTUK OPUEHTHUPOBAHHOTO XApPaKTEPa: BBIABIATH IMPUYMHHO-CIIECICTBEHHBIC CBS3H,
CTpOUTH OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpOH Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
(bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacuéTHbIC 3a7au B 1—2 HeHCTBUS, UCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE
(du3nyeckrue BEIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBMS 3a/a4M 3alMChIBaTh KPAaTKOE YCIOBUE,
HOJCTABIATH (PU3UUECKUE BEIWYMHBI B (DOPMYJIIBI U TPOBOIUTH PACUEThI, HAXOAUThH CIIPABOYHBIC
JJaHHble, HEOOXOIMMBbIE [Js pEUIeHUs 3alad, OLEHMBATh PEATUCTUYHOCTh IOJTY4YE€HHOU
(U3HYECKON BETMIMHBL;

pacrio3HaBaTh MpOOJIeMBbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3MUECKUX METOOB, B
ONMCAHUU HCCIIEJOBAHMS BBLACIATh IPOBEPSIEMOE IPEAINOJNOKEHNE (TMIOTE3Y), pa3iauyaTh U
MHTEPIPETUPOBATh NOJIYYEHHBIH PE3ysIbTaT, HAXOAUTh OLIMOKU B XOJ€ ONbITA, JAEJIaTh BBIBOJIBI
II0 €ro pe3yJbTaTaMm;

IPOBOJUTH OIBITHI 110 HAOJIOJEHHUIO (PU3UYECKUX SIBICHUM MM (PU3UYECKUX CBOMCTB TEN:
dbopMynHpoBaTh TMPOBEpsieMble MPEANOI0KEHUsA, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITA U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATH TPSIMBbIE W3MEPEHHUsI PACCTOSHHSI, BPEMEHH, MacChl Tela, 00b&Ma, CHIIBI |
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMUCHIBATH MOKA3AHUSA
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIIENIOBAaHHE 3aBUCHMOCTH OIHOH (DM3MYECKOW BEIMYHMHBI OT JPYroil ¢
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILETOCs Tela OT
BPEMEHU JIBUKCHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUS OT Beca Tejla, KauecTBa 0OpaboOTKU
IIOBEPXHOCTEN TE€JI U HE3aBUCHUMOCTH CHJIBI TPEHHUs OT ILIOLIAAM CONPUKOCHOBEHUS TEJl, CHUJIbI
YIPYroCTH OT YJUIMHEHUS IMPYXKHUHBI, BBITAJIKHBAIOIIEH CUIbI OT 00bEMa MOrpyKEHHOM yacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHMCHMOCTH OT IUIOTHOCTH Teja, OT INyOMHBI, Ha
KOTOPYIO TIOIPY’KEHO TeJIO, YCIOBHMH IIaBaHUs TeJl, YCIOBUI paBHOBECHs pbluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOTO HCCIEOBaHUs, COOMpPATh YCTAaHOBKY M BBIMOJHATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOMH
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI M TIpadUKOB, JeNaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBaHMUS;

IPOBOJUTH KOCBEHHbIE MU3MEPEHUs (PU3NYECKUX BEJINYMH (TJIOTHOCThH BEIECTBA YKUIAKOCTH
n TBépZ[OFO TCJIa, CUJIa TPCHUA CKOJIBXKCHHUA, MHABJICHUC BO34YyXad, BbITAJIKWBAIOIIas CHIIA,
JIeMCTBYIONAs Ha MOTPYKEHHOE B )KUJIKOCTD TEJI0, KOA((UIIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), CJEIys NPEAJIOKEHHON HMHCTPYKLIMM: TPU BBINOJIHEHWH H3MEpPEHH coOupaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAYEHHE UICKOMOM BETMUYUHBI;

coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLUIBI I€HCTBUSA NMPUOOPOB U TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, cooOLIatoMecs coCyibl, 0apoMeTp, phlyuar, MOABM)KHBIN U HEMOJBUKHBINA OJIOK,
HaKJIOHHAs [IOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMopoil Ha uX omucaHus (B TOM 4YHCIE: TOAIIUIHUKH, YCTPOWCTBO BOJONPOBOAA,
THJIPaBIMYECKAN Tpecc, MaHOMETP, BBICOTOMED, IMOPIIHEBOH HACOC, apeoMeTp), HCIONb3Ys
3HaHUS O CBOWCTBax (U3MUECKUX SBICHUH M HeoO0XoAuMble (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOANUTH  HpHUMEpHl  (HAXOIUTh HUHPOPMALMIO O MpUMEpax) MPAKTUYECKOTO
WCIIOJTh30BaHUs (M3UYECKUX 3HAHWKA B TOBCETHEBHOM KM3HU NJIsi 0OecriedeHus: 0€30MacHOCTH
npu oOpalieHud ¢ MpudopaMM U TEXHHUUECKUMH YCTPONMCTBAMHM, COXpPAHEHHs 30pPOBbS U
COOJTIOIEHHSI HOPM HKOJIOTHYECKOTO TIOBEICHHS B OKPY)KAIOMIEH cpene;

OCYILECTBIISATH OTOOP MCTOUYHUKOB MH(pOpManuu B IHTepHETE B COOTBETCTBUU C 3a/laHHBIM
MIOWCKOBBIM 3aIpOCOM, Ha OCHOBE HMEIOMIMXCS 3HAHUA W TYTEM CpaBHEHHS pPa3TUIHBIX
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UCTOYHUKOB BBLICIATH MH(OpMAIMio, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJIb30BaTh TPH BBIMOJHEHUH Y4YEOHBIX 33JaHUN HAayYHO-TIOMYJSIPHYIO JUTEpaTypy
(Gu3MUecKOro Ccoaep)kaHMs, CHPAaBOYHBIE MaTepHajbl, pecypchl ceTd VHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC KPATKHE MICbMEHHBIC M YCTHBIC COOOLIEHUS HA OCHOBE

2—3 UCTOYHMKOB MH(POpPMALUU (PU3NIECKOTO COAEPIKAaHUSA, B TOM YHUCIIEe MyOIWYHO AenaTh
KpaTK#e COOOLICHHS O pe3ybTaTax MPOEKTOB MM YUeOHBIX UCCIEIOBAHUM, TPH STOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIH MOHATUHHBIN anmapaTr Kypca (U3HMKH, COMPOBOXKAATH BBICTYIICHHE
MPE3EHTALUEM;

IpU BBIOJIHEHUH YYEOHBIX IMPOCKTOB M HCCIEAOBAHMN paclpelessTh OOSI3aHHOCTH B
Ipynme B COOTBETCTBUM C IIOCTABICHHBIMH 3aJadyaMH, CJICAUTH 32 BBIIOJHEHHWEM IIJIaHa
JICWCTBHM, aJeKBaTHO OILCHWBATh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTH TPYIIIBI, BHICTPAHBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHmy oOydeHuss B 8 kJjiacce IpeiMETHBIE PE3yNbTaThl Ha 0a30BOM YpPOBHE JOJIKHEI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIONIb30BaTh TOHATHS: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HBIE TeJa, HACHIIIEHHBIN
Y HEHACBIIICHHBIN Map, BIAXXHOCTH BO3IyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOM
JIBUTATEINlb, OSJEMEHTAPHBIA DIEKTPUYECKUNA 3apsll, JJIEKTPHUUECKOE TIOoJe, MPOBOJHUKU U
JMAJIEKTPUKH, TOCTOSIHHBIHN JIEKTPUYECKUH TOK, MArHUTHOE IT0JIE;

pa3nuyath SBJICHUS (TEIUIOBOE pACIIMPEHHWE M CKaTHe, Terlonepeaada, TeIIoBOe
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SIBJICHUS, WCIIAPEHUE, KOHJICHCAIMS, IUIABJICHHE,
KpUcTaiu3anys (OTBepJeBaHKE), KUNIEHHE, TeIulonepenadya (TeruIonpoBOJHOCTh, KOHBEKIIHS,
U3JIy4CHHE), DICKTPU3AIMS TeJ, B3aUMOACHCTBHE 3apsIoB, JICUCTBHSA JIICKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMO/ICHCTBHE MarHUTOB, ACWCTBUE MAaTHUTHOTO TIOJISI HAa TTPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAas MHAYKIMS) MO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;

pacrio3HaBaTh MPOSIBIECHUE W3YYEHHBIX (PU3NYECKHX SIBICHUH B OKpYXKaloIleM MHUpPE, B TOM
yrcie GU3NIecKre SBICHHS B MIPUPOJIe: TTIOBEPXHOCTHOE HATSDKEHUE M KAWILISIPHBIC SBIICHHS B
pUpoie, KpUCTaUIbl B pupoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOCHI, TyMaHa, HHEsl, CHETa, JJIIEKTPHUYECKHE SBICHHS B aTMoc(depe, JIIeKTPHIECTBO
KHUBBIX OPraHM3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHCOB, POIb MArHUTHOTO TOJS JUIS
KU3HU Ha 3emiie, MOJISIPHOE CUSHUE, TIPU 3TOM NEPEBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OINKCBHIBATh W3YYEHHBIE CBOMCTBA TeJl M (PU3MUECKUE SBJICHUS, UCHONB3Yys (pusnueckue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO TEIJIOTHI, YAeIbHas TeMI0EMKOCTb
BEIIECTBA, YAEJbHAs TEIUIOTAa IUIaBJICHMs, yJelbHas TeIoTa NapooOpa3oBaHUs, yJelbHas
TEIJIOTa CrOpPaHUsl TOIIMBA, KOI(P(UIMEHT TMOJE3HOr0 JEeHCTBUS TEIUIOBOW MAIWHBI,
OTHOCHUTENIbHAS BJIAXHOCTb BO3JyXa, OJJIEKTPUUECKUH 3apsi, CHJIa TOKa, JJIEKTPHUECKOe
HaInpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBbHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOITHOCTb 3JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3MYECKHIA CMBICI
UCTIOJIb3YEMBIX BEIWYHH, 0003HAYEHUS U eTUHUIbI (PU3NYECKUX BEIHMYUH, HAXOIUTH ()OPMYIIBL,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TIpaduKu
M3YUEHHBIX 3aBUCUMOCTEH (DM3MUYECKUX BEJMYMH; XapaKTepPH30BaTh CBOWCTBA Tell, (PU3UIECKUE
SIBIICHHUST M TIPOIIECCHI, MCIIONIb3YSl OCHOBHBIE ITOJIOKEHUS MOJIEKYISPHO-KHUHETUIECKON TEOPHH
CTPOCHHUSI BEIIECTBA, NPUHIUIT CYMEPIO3UIMH ToJiel (Ha KadyecTBEHHOM YpOBHE), 3aKOH
COXpaHeHHs 3apsaa, 3akoH Oma i ydacTka nend, 3akoH JDxoyns—JIeHna, 3aKOH COXpaHeHHS
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SHEpruM, IpH 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BACHATH (PU3NYECKHE IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYalMi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacu€THbIe 3a7au B 2—3 JAEHCTBUS, HCIIOIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nveckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK JAHHBIX Ul PpEIIeHUs 3a/Jauyd, BBIOMpaTh 3aKOHbl U (OPMYIIBL,
HeoOXoauMble UIsl €€ pelIeHUs, NMPOBOAUTH Pacd€Tbl M CPAaBHMBATh IOJYYEHHOE 3HAUEHUE
(Gu31M4ecKOil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBarh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIX (PU3UYECKHX METOMOB,
UCIIOJIb3YSl OIMCAHME MCCIEAOBAHUS, BBIACIATH IIPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IIPABUJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIbI;

IPOBOJUTH OIBITHI IO HAOIONEHHUIO (PU3NYECKUX SBJICHUNH MM (PU3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJICHHUS BO3[yXa OT €ro o0béMa, TeMIleparypsbl,
CKOPOCTM IIpolLlecca OCTBIBAaHMS M HarpeBaHWs IIpU U3IYyYEHUM OT IBETa H3JIy4aroulei
(moryomaroieil) MOBEPXHOCTH, CKOPOCTh HMCHApEHUs BOABI OT TEMIIEPATYPbl >KUJIKOCTH U
wioniaad €€ IMOBEPXHOCTH, JJIEKTPU3aLMs Tl U B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsilioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BHU3yaJM3allksl MAarHUTHBIX TIOJIEH IOCTOSHHBIX
MarHuToB, JEHCTBUS MArHUTHOIO IIOJS HAa IPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHMra,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSSHHOINO  TOKa):  (OpMyJIHpoBaTb  MPOBEPSEMbIE
IPENIOJIOKEHNS, COOMpPaTh YCTAHOBKY M3 IPEIIOKEHHOrO0 OOOpYAOBAaHHUS, OINHUCHIBATH XOJ
OIbITAa U OPMYJIUPOBATH BBIBOJIBI;

BBITNOJIHATH HPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIbHON BIAXKHOCTH BO31YXa, CHUJIbI
TOKa, HANpPSKEHHUs C HCIOJIb30BAHHMEM AaHAJOrOBBIX HPUOOPOB M JATYMKOB (PU3MUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJIbTAThI N3MEPEHUH C yUETOM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

IPOBOAMTH HCCIIEJOBAHME 3aBHCUMOCTH OJHON (U3MYECKOW BEIMYMHBI OT JAPYroil ¢
UCTOJIb30BAaHUEM MPSIMBIX H3MEpEeHHH (3aBUCHUMOCTb CONPOTHBIIEHUS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAU IONIEPEUYHOr0 CEUYEHUS U YAEIBbHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHHUKA,
CHJIBI TOKa, HMAYILIErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHWs HAa IPOBOJHUKE, HCCIEIOBAHUE
MOCJIEA0BATENbHOIO M MApPAJUIENIBHOIO  COEJUWHEHWH  NPOBOJHHUKOB):  IIJIAHUPOBATh
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys NPeASIOKEHHOMY IJIaHy,
(buKCUpoBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TaONUIl U TpaduKOB, JeNaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIETOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MepeHUsl (U3NYECKUX BeIMYMH (yJenbHass TEeMIOEMKOCTb
BEIIECTBAa, CONPOTUBJICHHE TNPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh M3MEPEHMs, COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY, CIEAys MpeaoKEeHHON
WHCTPYKILUH, U BBIYUCIIATH 3HAYCHUE BEJTMYNHBI;

co0Jr0/1aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C
OMOpol Ha MX ONMCAHMA (B TOM YHMCIIE: CHCTEMa OTOIIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (MPUMEPHI), SIEKTPUUYECKHE NPEAOXpaHUTEIH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIIONb3ysd 3HAHUS O CBOMCTBAx
¢u3nuecKkux sSBICHUNA U HEOOXO0MMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXeMaM U
CXEMaTHMYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TepMOC, IICHUXPOMETp, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMUsl, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJIEKTPHUYECKUX
Leneil ¢ MOoCIeI0BaTEIbHBIM U NapaJuIeIbHbIM COEJUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003Ha4YEeHHsI 3JIEMEHTOB JIEKTPUUECKUX LETel;
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OPUBOANUTH  HpHUMEpHl  (HAXOIUTh HUHPOPMALUIO O MpPUMEpax) MPAKTUIECKOTO
UCTIONB30BaHUS (PM3MYECKUX 3HAHUM B IOBCEJHEBHOW XM3HHU IS oOecnedeHns 0e30MacHOCTH
npu OOpamieHuu ¢ MpuOopaMM W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3J0POBbI U
COOJTIOIEHUSI HOPM HKOJIOTMYECKOT0 MOBEACHUS B OKpYXKAIOIIel cpere;

OCYILIECTBIISATh MOMCK MH(POpMauu (U3NYECKOTo cojepxkanus B VHTepHeTe, HA OCHOBE
UMEIOUIMXCS 3HAaHUH W TyTEM CpPaBHEHHs JIOTOJIHUTEIBHBIX HCTOYHHMKOB  BBIJICIATDH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM WM MOXKET OBITh HEJOCTOBEPHOM;

UCTIONIb30BaTh TIPH BBIIOJHEHHH YYEOHBIX 3aJaHUN HAyYHOIOMYJSIPHYIO JIUTEpaTypy
(U3MUecKOro CcoJepKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpazoBaHus HH(GOPMALMK W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3maBaTh COOCTBEHHBIC ITMCHMEHHBIE M KpaTKWe YCTHBIE COOOHmIeHus, 0000mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PH3UUECKOTO COAEP’KAaHUs, B TOM UYUCIIE MyOJINYHO
IPE/ACTAaBIATh PE3yJAbTAaThl NPOSKTHOM WIIM HCCIEIOBATEIBCKON JEATEIBHOCTH, TPH 3TOM
IPaMOTHO HCIOJb30BAaTh HM3YyYCHHBIN MOHATUHHBIA amnmapar Kypca (QHU3UKH, COMPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINECH;

OpU  BBIIOJIHEHUM YYEOHBIX TIPOEKTOB M HCCICJOBAaHMH (U3MUECKHX IPOIECCOB
pacnpenenaTs 005S3aHHOCTH B IPYIIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 33/1a4aMU, CJICIUTh 3a
BBINTOJIHEHUEM IUIaHA JIEHCTBUHA M KOPPEKTUPOBATh €r0, aJeKBATHO OIICHWBATh COOCTBEHHBIN
BKJIaJl B JICSITEIBHOCTh TPYIIIbI, BEICTPAMBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MPOSBIISL
TOTOBHOCTb pa3peniath KOH(PIUKTHI.

K koHmy oOydeHuss B 9 kJjacce mpeiMETHBIE PE3yNbTaTbhl Ha 0a30BOM YpPOBHE JOJKHBEI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHH:

UCIIONIb30BAaTh ~ MOHATHA: CHUCTeMa OTcuéTa, MaTepHajbHas TOYKA, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBWXKEHHUS, Nedopmanus (ympyras, IUIacCTHUECKas), TpEHHE,
[IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJNO, IIEHTP TSHKECTH TBEPOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAITBbHO30PKOCTbh, CIIEKTPHI MCITYCKaHHS M TIOTJIONICHHS, anbda, Oera- u
ramMMa-u3J1y4eHus], U30TOIbI, sIepHas YHEPTeTHKA;

pa3nuyath sBJIEHUS (paBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBIKEHHE,
PaBHOYCKOPEHHOE TMpsMOJIMHEHHOe JBM)KEHHE, CBOOOJHOE TMajJileHHe Tell, PaBHOMEpPHOE
JBW)KEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE Tell, PEaKTUBHOE IBM)KCHHE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBH)KEHHE,
OTpaXCHHE 3BYyKa, NPSMOIMHEHHOE paclpoCTpaHEHHE, OTPaKEHHE W MpPEIOMIICHHE CBETa,
NIOJTHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3joXKeHHe Oeroro cBera B CHEKTP U CIOXKEHHE
CHEKTPAIBHBIX IIBETOB, JWUCIEPCUS CBETa, €CTECTBEHHAs PaaMOAaKTUBHOCTh, BO3HUKHOBEHHE
JUHEHYaTOro CHEKTpa M3JIydyeHHs) MO OINMCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHNUE;

pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3UUECKUX SBICHUN B OKpY)KarolleM MHpe (B TOM
yricie (QU3NYecKue SBJICHUS B TPHUPOJIC: NPUIMBBI M OTJIMBHI, JABMKeHHE IiaHeT CoiHeuHOU
CHCTEMBl, PEAKTUBHOE JIBUKEHHE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHAMH, JXO, I[BETa TN, ONTHYECKHE SBICHUS B
npupojie, OuoorMyecKoe JCWCTBHE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3TYYCHUH, EeCTECTBEHHBIH pAaIMOAKTUBHBIA (OH, KOCMHYECKHE JY4H, pPaJTHOAKTHBHOE
U3Jy4YeHUE TPUPOAHBIX MHUHEpAIOB, JEHCTBHE paJMOAKTHBHBIX W3IYYEHHH Ha OpraHu3M
YeNoBeKa), P 3TOM MEPEBOIUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIECTBEHHBIC
cBOMCTBA (IPU3HAKK) GU3UUECKUX SBICHUM;

OIKCBHIBATh W3YYEHHBIE CBOMCTBA TeJN M (PU3MUECKUE SBJICHUS, UCHONB3Ys (pusnueckue
BEJIMYMHBI (Cpe/IHsAsA U MTHOBEHHAsi CKOPOCTh TeJla P HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHE,
nepeMeleHe, MyTh, YIJOBas CKOPOCTb, CHJIAa TPEHMs, CHJAa YIPYrOoCTH, CHJIA TSDKECTH,
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yCKOpeHHe CBOOOJHOrO MajeHUs, BEC Tejla, MMITYJIbC Teja, MMITYJIbC CHJIbL, MEXaHWYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAS SHEPIus Tena, MOJHSATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAS SHEPTHsl CXKATOM NPYKUHBI, KHHETUYECKass SHEPTHs, IMOJIHAS MeXaHHUYecKas
SHEPTus, MEPUOJ M 4YacToTa KOJIeOAHWH, NJIMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTelb MPEJIOMIICHHUS CpPEeAbl), NMPH ONWCAHWK TPABHIBHO TPAKTOBATh
(Gu3NUeCKUil CMBICI UCTIOIB3YEMBIX BEJIIMYMH, 0003HAYCHUS U €AMHUIBI (U3NUECKUX BEIMYMH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIONINE JTaHHYIO (PU3MUECKYI0 BETUYMHY C IPYTMMHU BEIMYMHAMH,
CTPOUTH TPaPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

XapakTepu3oBaTh CBOMCTBA Teld, (U3MYECKHE SBJICHUS M IPOLECCHI, MCIOJb3Ys 3aKOH
COXpaHEHHs YHEPIHH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHIMII CYHNEPHO3UIMUA CHJI, TPUHIIUI
oTHocuTenbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs HUMIYJIbCa, 3aKOHbI
OTpPaKEHHsI U TPEIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHs 3apsSA0BOTO W MACCOBOTO YUCEN IPH
AJICPHBIX peaKUUsX, IPU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa U 3alMChIBATh €ro
MaTeMaTHYECKOE BhIPAXKECHUE;

O0BACHATH (PU3NYECKHE MPOLIECChl U CBOMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYaIHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NMPHUUYUHHO-CIICJACTBEHHBIE CBSI3M, CTPOHTH
00BsICHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiath pacu€THbIE 3aJaud (ONMparoIUecss Ha CUCTeMYy M3 2—3 ypaBHEHMIi), UCIOJIb3Ys
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NIECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a41
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAOLIME WIIM M30BITOUHBIE JIaHHBIE, BEIOMPATH
3aKOHBI W (OPMYJBI, HEOOXOAWMBIC JJISi PpEIICHUs, IMPOBOAUTH pacu€Thl M OICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaYeHUs (PU3MUYECKON BEIMUHHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIINTH MPH TOMOIIH (PU3HYECKUX METOJOB,
UCIONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, JeJaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

MIPOBOJIUTH OIBITHI IO HAOIOJEHUIO (PM3NYECKUX SBICHUNA MIM (U3NYECKUX CBOWMCTB TEN
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAaHEHMs SHEPrHM, 3aBUCHUMOCTh MepHoja
KOJICOAHUH TIPY)KUHHOTO MasiTHUKA OT MAaCCHI TPy3a U KECTKOCTH NPYKUHBI U HE3aBHCHMOCTD OT
aMIUTUTYABI MaJIbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIIEKTP, U3YUECHHE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMera B cobuparoleit JInH3e, HaOIio1eH!e CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyYSHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pYyIOBaHUS, OUCHIBATH X0
OTIBITA U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI;

MIPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONPEeIisis CpeTHee 3HaUCHHE
u3MepseMoil BenU4MHBl ((POKYCHOE paccTOsiHHE cOoOMparolied JMH3bI), 0OOCHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTEN (PM3NYECKUX BEIIMYHMH C UCTIOIH30BAHUEM MPSMBIX
U3MepeHui (3aBUCUMOCTh TYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBHKEHHU 0€3 HadaabHON
CKOpOCTH, TIeproJia KoJeOaHNi MaTeMaTHIeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBHCUMOCTH yTJia
OTpPaKEHHsI CBETa OT yrja MaJCHUS W yIiia TPEIOMIICHUS OT yrja MaJeHWs): IJIAaHHPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIIHHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATH PE3YNbTAThl MOIYUYeHHON
3aBUCUMOCTH (M3WYECKHX BEIUYMH B BUAC TAaONWIl W TPaQuKOB, JENaTh BBIBOIBI TIO
pe3ysbTaTaM UCCIEJOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (DU3MUECKUX BEIWYHH (CPEITHSS CKOPOCTh M YCKOpEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOTHOTO MaleHHsl, KECTKOCTD MPY>KUHBI,
KOA(P(UIIMEHT TPEeHHs CKOJIBXKEHHs, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHUKOB, ONTHYECKass cujla coOuparoleit
JWH3BI, PaIUOAKTUBHBIA (OH): IUIAHMPOBATH HW3MEPEHHUs, COOMpaTh OSKCIEPHUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIelys MPEII0KEHHON HHCTPYKIIMU, BEIYUCIATH 3HAUCHHE
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BEJIMYMHBl M aHAIM3UPOBATH IOJyYCHHBIC PE3yJIbTaThl C YYETOM 3aJaHHOI IOTPEIIHOCTH
W3MEPEHHI;

coOJIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;

pa3nuyuaTh OCHOBHBIC NMPHU3HAKU HM3YYCHHBIX (PM3MYECKHMX MOEeH: MaTepualbHas TOYKa,
a0COJFOTHO TBEPJIOE TEJIO, TOYCUHBII HCTOYHUK CBETA, JIy4, TOHKAs JINH3A, IUTAHETapHAS MOJICIb
aToMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHHIUIBI JEHCTBHUS U3yYCHHBIX TPUOOPOB U TEXHHUUYECKHUX YCTPOMCTB C
OMOpOH Ha WX OMUCAHUSA (B TOM YHUCIE: CIHUAOMETpP, NATYMKH IOJIOKEHHUS, PACCTOSHUS H
YCKOpEHHS, pakKeTa, O3XOJOT, OYKH, IEPUCKOI, (OTOoANmapar, ONTUYECKUE CBETOBO/IbI,
CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHHS O CBOWCTBAaX (H3MUYECKUX
SBJICHUI U HEOOXOAMMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONIb30BAaTh CXEMBl M CXEMaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPHUTEIBHBIX TMPHOOPOB M TEXHOJOTMYECKHUX IMPOIECCOB MpPU  pEIICHHH Yy4eOHO--
NPAaKTHYECKHUX 3aJa4, ONTHYECKUE CXEMBI JUIS TIOCTPOCHHS M300pakeHUH B TUIOCKOM 3€pKaje U
coOuparoIei JTMH3E;

OPUBOJUTH  OpUMeEpbl  (HaXOAWTh HMHGOPMALUIO O IpUMepax) IMPaKTHUYECKOro
UCIIOJIb30BAHUS (PM3MYCCKUX 3HAHUI B IMOBCEJHEBHOW XHM3HHU IS 00eCreueHUs 0e30MacHOCTH
npu oOpamieHuH ¢ NpHOOpaMU M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/0pOBbS U
COOJTIOICHUSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOLICH CpeIe;

OCYLIECTBIIATH ~ MOMCK  WHpOpManuu  (U3UUECKOro  conxepkaHusi B MHTepHere,
CaMOCTOATENILHO  (OPMYJIUpPYsl  TOMCKOBBIA  3alpoC, HAXOJMTh NYTH  OIPEACICHHS
JIOCTOBEPHOCTH TIOJIy4EHHOW MH(OPMALMK Ha OCHOBE MMEIOIIUXCS 3HAaHUW M JIOTIOJHUTEIbHBIX
UCTOYHHKOB,;

UCIIONIb30BaTh IIPU BBINOJIHEHUM Y4YeOHBIX 33/laHHi HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(GHU3MYECKOTO COACp)KaHMs, CHPABOYHBIC MaTepHajbl, pecypchl ceTtd VHTepHeT, BiaueTh
npuéMaMi KOHCIIEKTHPOBaHHs TEKCTa, NpeoOpa3oBaHus HH(GOPMALUK W3 OJHOH 3HAKOBOM
CHCTEMBI B JAPYTYIO;

cOo3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC W YCTHBIC COOOICHHS Ha OCHOBE MH(OpMALUH U3
HECKOJIbKAX HCTOYHUKOB (DU3UYECKOTO COJCpIKAHHS, MYOJMYHO TPEACTABISATH PE3YJbTAThI
NPOCKTHOW WJIM HCCJICIOBATEIILCKON JIESITEIBHOCTH, TPU 3TOM T'PAMOTHO HCIIOJIb30BATh
U3y4YCHHBIN MOHSATHWHBIN ammapaT U3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATh BBICTYIUICHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

] Paznen, tema KoanuecTBo
n/n 4acoB

7 KJjace (68 yacos, 2 yaca B HeJ1eJ110)

®dwu3uka u ee poiib B TO3HAHUH OKPYKAIOLIET0 MHUpa 4
I ITepBOoHaYaIbHBIC CBEJICHUS O CTPOCHUH BEIIECTBA.

BzaumoneiictBue Ten. 23
A JlaBiieHre TBEPIBIX TEJ, KUIKOCTEH U ra30B. 21
! Pabota u moutHOCTh. DHEprus. 13
1 PesepBHOE Bpemst 1
8 kuacc (68 yacos, 2 yaca B Helle/110)

TennoBwie ABICHUS. 23
] DneKTpUUYecKre SIBICHHUSL. 29
‘ DNEKTPOMArHUTHEIE SIBJICHUS. 5
, CBETOBEIC SIBJIICHHS. 10
] PesepBHOe Bpems 1

9 kJaacc (99 yacos, 3 yaca B HeJleJ110)
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3aKOHBI B3aMMOJIEHCTBUS U ABVKEHUS TEI. 34

Mexannueckre KoueOaHus ¥ BOJTHBL. 3BYK. 15

DNIEeKTPOMArHUTHOE T10JIe 25
A CtpoeHue aToMa U aTOMHOTO siJipa 20
[ Ctpoenue u 3Botonus BeenenHoil. 5

O0111ee KOJIM4ecTBO 4aCcoB: 2354.

YYEBHO-METOAUYECKOE OBECIIEYEHUE YYEBHOI'O IIPEJIMETA,
KYPCA

Jluteparypa 1Jisl yuyuTess:

®dusuka. 7—9 kimaccel : pabovas nporpamma Kk tuHu Y MK A. B. [leprimkuna, E. M. ['yTHuK :
yaeOHo-MeTomdeckoe mocobue / H. B. @unonosuy, E. M. I'yrauk. — M. : [Ipocda, 2017.
®dusuka. 7 kinace. : Yueouuk/ A.B. [leperimkun. — M.:JIpoda, 2017.

Odwusuka. 8 kinacc. : Yueobuux/ A.B. [lepoimkun. — M.:JIpoda, 2018

®usuka. 9 knace. : Yueonuk/ A.B. Ileppermkun. — M.:Jlpoda, 2018

@unonoBnuy H.B. Meronndeckoe mocodue k yueObnuky A.B.Ilepprmkmna «®usumka 7» M.:

Hpoda, 2015

®wusuka. 7 k1. Meroguaeckoe nocodue / H. B. ®unonoBuu. — 2-e usg., crepeotun. — M. :
Hpoda, 2015

®dwusuka. 8 kiracc. Meroanueckoe nmocobue /H. B. ®unonosud. — 3-¢ usn., crepeoturt. — M. :
Hpoda, 2018.

®dwusuka. 9 k1. Meroguueckoe nmocodbue / E.M. I'yrauk, O.A. UepaukoBa — M. : JIpoda, 2016.
Ouzuka. COOpHMK BONpoCcOB W 3amad. 7-9 ki. : ydeb.nocobue s oOmieoOpas3oBar.

yupexaenuit/ A. E. Mapon, E. A. Mapos, C. B. I1o3oiickuii.- M.: [Ipoda, 2013.

KoHTtpombHble U camocToATeNbHbIE paboThl 10 (u3nke. 7 kiace: K yueOHuky A.B. Ilepbimknna
«®Dusmka. 7 kimacc» O®I'OC/ O.U. I'pomuea. — 8-e m3a. , mepepad. U mon. — M.: M3naTenscTBO
«Dx3ameny, 2016.

KoHnTponbHble U caMocTosITENbHBIE padOThI 10 (u3ukKe. 8 kiacc: kK yueOHuky A.B. Ilepblmkuna
«Dusuka. § kmacey ®I'OC/ O.U. I'pomuesa. — 7-e u3z. , nepepad. 1 gon. — M.: U3narenbcTBoO
«Dx3ameny, 2017.

KoHTpombHbIe 1 caMocTOsTENbHBIE pabOTHI 0 pu3uke. 9 kiace: k yueOHuky A.B. Ilepsimkuna,
EM. I'ytauk «®usuka. 9 kmacey ®I'OC/ O.U. I'pommesa. — 6-e u3n. , mepepad. U gom. — M.
HzparenscTBO «OK3aMen», 2016.

®usuka. Tectsl. 7 kinace (aBrop A.B. Ueborapesa.) M.: U3narenbctBo « Dk3ameny, 2015
®dusuka. Tectol. 8 knace (aBTop A. B. Ueborapesa). M. M3natenscTBO « Dk3amen», 2015
O®usuka. Konrponbasie u camoctosarenbHbie padotsl (O.U. I'pomuera.) M.: U3narenbcTBo «
Ok3amen»,2013

Jlykamuk B.M. COopHuk 3anau no ¢pusuke7-8 kinaccsl M.: IIpocsemenune, 1994

Co6opuuk 3amau 1o ¢usuku 7-9 kmaceel ( aBtopsl B.M. Jlykammwmk, E.B. MBanoa.) M.:
ITpocsemenne,2004

®dusuka. 8 kiacc. KonrposbHbie paboTsl B HOBoM dopmare.- M.: «uremnext-Lientpy», 2011
®dusnka. 9 kimace. Kourponbasie padboTsl B HOBoM (popmarte.- M.: «MuaTemnexT-Lentpy», 2011
®usuka. [Tonroroska k OI'D B 2017 roay. Auarnoctuueckue padorsr.—M.: MITHMO, 2017.

Jluteparypa a5 yyamuxcsi:

®usnka. 7 kiace. : Yueouuk/ A.B. [leperimkun. — M.:JIpoda, 2017.

O®usuka. 8 kiacc. : Yuebuux/ A.B. [lepoimkun. — M.:lpoda, 2018

®dusnka. 9 knace. : Yueobnuk/ A.B. Ilepeimkun. — M.:JIpoda, 2018

O®usuka. COOpHHUK BONpoCcOB M 3amad. 7-9 k. : yweb.nocobue s o00me0oOpazoBar.
yupexnenuit/ A. E. Mapon, E. A. Mapon, C. B. Ilo3oiickuii.- M.: [lpoda, 2013.
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KoHTpomnbHbIE U caMOCTOATeNbHBIE paboTHI 10 (u3nke. 7 kiace: K yueOHuky A.B. Iepbimknna
«®Dwusuka. 7 xknacey ®I'OC/ O.U. I'pomneBa. — 8-¢ uza. , mepepad. U gomn. — M.: U3parenbcTBO
«Oxk3ameny, 2016.

KoHTpoJibHBIE B caMOCTOSITeNIbHBIC pabOThI IO (hu3uke. 8 kiacc: K yueOuuky A.B. Ilepoimkuna
«Dumsuka. 8 xrace» ®I'OC/ O.U. I'pomuesa. — 7-e u3n. , mepepad. U gomn. — M.: U3narenscTBoO
«Ox3ameny, 2017.

KoHTpomnbHbBIE 1 caMOCTOsTENbHBIE PaOOTHI 10 Gu3uke. 9 knacce: k yueOnuky A.B. [lepslimkuna,
E.M. I'yrauk «®usuka. 9 kmacey ®I'OC/ O.U. I'pomuea. — 6-¢ u3a. , mepepad. M mom. — M.:
Nz narenscTBO «IK3aMen», 2016.

®usuka. Tectsl. 7 knace (aBTop A.B. UebGoTapeBa.) M.: U3aarenbcTBo « Dk3amen», 2015
®wusuka. Tectol. 8 knace (aBTop A. B. UeboTapesa). M. MznatenberBo « Dx3ameny, 2015

MarepuanbHO-TeXHUYECKOE o0ecrevyeHue:

Ta0nuuel 001IEr0 Ha3HAYECHUS

Mexnynapoanas cuctema eauaui (CH).

[TpucraBku a1 00pa3oBaHMUs ACCATUIHBIX KPATHBIX U JOJBHBIX €IMHHII.

du3ndeckre NOCTOSHHEIC.

[[Ikana 3eKTPOMarHUTHBIX BOJIH.

[TpaBuia mo TexHuke 6€30MacHOCTH IpU paboTe B KaOMHETE (PU3UKH.

O6opynoBanue U TPUOOPHI.

Homenknarypa yuebHoro obopynoBanus mo (Gpusmke onpeaensercs CTaHaapTaMu (pU3HIecKoro
o0pa3oBaHus, MUHUIMYMOM COZEpkKaHus y4eOHOTO MaTepuana, 0a3ucHOI mporpammoin oo1ero
oOpa3oBanus. JlaboparopHoe ¥ JIEMOHCTpPAIMOHHOE OO0OpyIOBaHWE YyKa3aHo B llepeune
yueOHOoro 06opyaoBanus o ¢pusnke s 001eodpazoBaTeNbHbIX yupexaeHuil PO.

MyHV”-l.Vl MAJTIbHOE Mognucaxo undposon

KA3EHHOE noanucbto: MYHULIUMASIBHOE

KA3EHHOE
OBLU'EOBPA3OBATEH b OBLEOBPA3OBATEJIbHOE

HOE YYPEXOEHWE YUYPEX[EHVIE "MIPTEVICKAA
"VIPTEMCKAS] CPEHSAS CPEAHAA

OBLLEOBPA3OBATE/IbHAA
OBLLUEOBPA3OBATEJIb wwkona
HAS LLKONA" HaTta: 2023.09.20 11:05:04 +08'00'
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