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[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHUsI COCTAaBIIEHA Ha OCHOBE
NOJIO)KEHUH W TpeOOBaHMII K pe3yslbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTensHOM mporpaMmel, npeactaBieHHbIXx B DT'OC 00O, a takke ¢ yuéToMm deaepanbHOi
paboueii nmporpaMmMbl Bociutanus U KoHuenuuu npenoaaBanust yaeOHOro npeamera « OUsukay.

CopepxaHre TporpaMMBbl 10 (pr3UKe HAMPaBJICHO Ha (OPMHUPOBAHUE SCTCCTBCHHOHAYYHOM
TPaMOTHOCTH OOYYaroIUXCsS M OPTaHM3alUI0 W3y4eHUs (U3MKM Ha JEATEIbHOCTHOW OCHOBe. B
nporpaMMe TO (H3MKE YYUTBHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TIpeAMeTa B peau3aluu
tpeboBanuiit ®PI'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pe3yJbTaTaM
0o0ydeHus1, a TaKKe MEKIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT0 00I1IeT0 00pa30BaHMUsl.

[IporpaMmma 1o (u3MKe ycTaHaBIMBAET paclpeaeieHHue ydyeOHOro maTepuana o ToAaM
oOyuyenust (Mo Kiaccam), TpeaIaraetT NPUMEPHYIO TMOCIEIOBATEILHOCTh HW3YUYEHHUS TeEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI MPEIAMETHOTO COJCpKaHUS U Y4ETE BO3PACTHBIX OCOOCHHOCTEH
0o0yyJaromuxcs.

[Iporpamma no ¢usmke pa3paboTaHa C HENbI0 OKa3aHUS METOIUYECKON MOMOIIN YUYUTEIO B
co3laHuM paboueil mporpamMmel IO y4eOHOMY MpPEeIMETY.

®u3uka SABIAETCS CUCTEMOOOPa3yIOIIMM JUIsl €CTECTBEHHOHAYYHBIX Y4YEOHBIX HPEIMETOB,
MIOCKOJIBKY (PM3MUECKUE 3aKOHBI JIEKAaT B OCHOBE IMPOIECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMuel M ¢u3znveckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHUHY MHpa, MpEeAOoCTaBiIsieT HaubOosee sCHble oOpaslbpl NPUMEHEHUS HayyHOro MeToja
MIO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUsI JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 THaBHBIX 3a1a4 (u3myeckoro oOpa3oBaHUS B CTPYKType oOrmiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAYyYHOHW TPAaMOTHOCTH M HHTEpeca K HayKe Yy
0o0yyJaromuxcs.

Wzyuenne ¢usukn Ha 0a30BOM ypOBHE TPEAINONAraeT OBJIAJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYUYHYI0 TPaMOTHOCTb:

® HAYYHO OOBSCHSATH SIBIICHHUS,

® OLIEHUBATh U NIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

e MHTEpHpPETUPOBATh JAHHBIE M HCIIOJIb30BATh HAyuyHBbIE [OKAa3aTENbCTBA IS
MIOJTy4€HUs BBIBOJIOB.

Hemn w3ydeHuss (U3MKKM HA YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs OIpPENEICHBl B
Konuenmuu npenonaBanus ydeOHoro npeamera «®Pusuka» B 00pa30BaTENbHBIX OpPraHU3ALMSIX
Poccuiickoit  @enepanuy, peaqu3yOUMX OCHOBHBIE 00Ie00pa3oBaTelbHbIE POrPaMMBI,
yTBepkI€HHON pemenrem Komutermm MuHucrepctBa mnpocsemenuss Poccuiickont ®Penepanuu
(mporoxkon ot 3 nexadpst 2019 r. Ne [IK48H).

Henun usyvyenus pusuku:

e mpuoOpeTeHre UHTEpeca U CTPEMJICHUSI O0YJAIONINXCS K HAYYHOMY M3YYEHUIO MPHUPOIHI,

pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTAaBIEHUH O HAyYHOM METOAE€ INO3HaHWs U  (opmupoBaHUE
HCCJIEIOBATEIBCKOTO OTHOILIEHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHpoBaHME HAy4YHOI'O MHPOBO33pPEHHS KakK pe3yjbTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (opMupoBaHHE TPEACTABICHUH O oM (DUBUKU IS Pa3BUTHS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTUH;

e Dpa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymied mnpodeccHoHaTbHON
NEeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOM, MOArOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne S3TUX IeJe mnporpaMMbel 1O (u3MKe Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHMsI 00ECIIEUNBAETCS PELICHUEM CIEAYIONX 3a4a4:

® mpuoOpeTeHre 3HAHUH O JAUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHWYECKUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;



e MpUOOPETCHNE YMCHHI ONUCHIBATH U OOBSICHATH (PU3NUCCKUE SIBJICHHSI C HCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHU;

® OCBOGHHE METOJIOB PEUICHUS TMPOCTEHIINX pacu€THBIX 3aJad4 C HCIOJIb30BaHHEM
bu3HYeCKUX MOEIEH, TBOPUCSCKHUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a7a4;

® pa3BHUTHE YMEHUU HAOIIOMATH MPUPOTHBIC SBJICHUS W BBIIOJHATE OIBITHI, 1a00paTOPHBIC
paboThl M OSKCIIEPUMEHTAIBHBIE HWCCIEAOBAHHUS C WCIOJIB30BAaHHEM H3MEPHTEIBHBIX
npuboOpoB;

e ocBocHHEe TpUEMOB pPabOTEl ¢ wuHMOpManueld (GUIUIECKOTO COACPKAHMS, BKIIOYAS
WHPOPMAITMIO O COBPEMEHHBIX JIOCTIDKEHUSX (PU3UKM, aHAIM3 H KPUTHYECKOE
OlICHUBaHHME MHPOPMALINH;

® 3HAKOMCTBO €O cdepaMu MpodhecCHOHATLHOW eATEITHbHOCTH, CBI3aHHBIMH C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKCHHSIX (DU3MUECKON HAYKH.

Ha w3yuenue ¢usuku (06a30BBIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
otBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B Heeno).

[Ipennaraemserii B mporpamMmMe 1o (Gu3uKe MepedeHb JabopaTOPHBIX paboT M OMBITOB HOCHUT
PEKOMEHATENbHBIN XapaKkTep, YIUTENb JeflaeT BEIOOp MpoBeIeHUs Ta00paTOPHBIX padoT U OMBITOB
¢ y4€TOM WHAMBUIYAIBHBIX OCOOCHHOCTEH 00ydaromuXcs, CIUCKa YKCIIEPUMEHTATBHBIX 3aIaHUM,
npesiaraéMbIX B paMKax OCHOBHOTO IrOCYIapCTBEHHOTO dK3aMeHa 1o (hu3HKe.

COJAEP)KAHUE OBYYEHUA
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Pa3nes 1. ®dusnka u eé posib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usnka — Hayka o mnpupoae. SBieHus npuponbl. Ousndeckue sBICHHS: MEXaHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKHE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Oumsnueckue BenuuyuHbL. M3Mmepenue ¢usnyeckux BenuyuH. Duszmdeckue MpUOOPHI.
[TorpemHocTs n3MepeHnii. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢u3uka u 1pyrue ecrecTBEHHbIE HAyKU M3y4aroT Npupoy. EcTecTBEeHHOHAYUYHBIH METO/
NO3HaHMS: HAOJIIOJEHNE, TOCTAHOBKA HAy4YHOI'O BONPOCA, BBIABMKEHHE TMIIOTE3, SKCIIEPUMEHT I10
NpOBEpKe THUIOTE3, OOBsICHEHHE HabmomaeMoro siBiueHus. Omnmcanue (GU3MYECKHX SBICHUH C
IIOMOIIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. ®usnyeckue MpUOOPH U TPOLEAYypa MPSIMBIX W3MEPEHUI aHAJIOTOBBIM U IH(PPOBBHIM

npubopom.

Jlabopamopmusie pabomot u onvimol.

Omnpenenenne HEeHbl JeJIeHUs MIKaJIbl H3MEPUTEIBHOTO MpHOopa.
H3mepenue paccTosHUM.
N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.
Omnpenenenre pasMepoB MabIX Tel.
W3mepenne temmeparypbl NpH IOMOIIM KUAKOCTHOTO TEPMOMETpPA M JAaT4UKA
TEeMIIepaTyphl.
6. IlpoBeneHue wuccieqOBaHUS 10 TNPOBEPKE THUIOTE3bl: JAJIBHOCTh MOJETAa MIApUKa,
MYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. IleppoHayabHble CBeleHUSI O CTPOEHHH BelllecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mephl. OMBITHI, TOKA3bIBAIOLINE IUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBmxenne dvactuil BemiecTBa. CBSI3b CKOPOCTH JIBWJKEHHUS YAcTHI] C TEMIEpaTypoil.
BpoyHoBckoe nBmxkeHue, mauddys3us. B3auMomelcTBHE UYACTHUI] BEIIECTBA: NPUTSKCHHEC U
OTTAJIKUBAHUE.

NhEWD =



ArperaTHble  COCTOSIHMS ~ BELIECTBA: CTPOEHUE Ta30oB, JKUIAKOCTEH U TBEPABIX
(kpucTauinyeckux) Ten. B3auMocBs3p MeXay CBOMCTBAMM BELIECTB B pPa3HbIX arperaTHbIX
COCTOSIHUSIX U X aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OCcOOEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.

Jemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKEHMS.

2. Habmonenue nuddysun.

3. HaOmoneHue siBneHUH, OOBACHSIOUMXCA NPUTSHKEHUEM MM OTTAJKMBAHMEM YaCTHUIL

BELIECTBA.

Jlabopamopmusie pabomot u onvimol.

1. Ouenka nuameTpa aToMa METOIOM PSAOB (C UCTIONb30BaHUEM (poTorpadmii).

2. OnbITh O HAOIIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 0 0OHAPYKEHUIO TEHCTBHS CHII MOJICKYJISIPHOTO MTPUTSKECHUSI.

Paznen 3. /IBuskeHune U B3auMo/ieiicTBUE TeJl.

Mexannueckoe nBuxkeHHe. PaBHOMepHOE U HepaBHOMepHOe JiBUKeHue. CkopocTh. CpenHss
CKOpPOCTb IPX HEPAaBHOMEPHOM JIBI)KEHUU. PacuéTr myTu U BpeMeHHU JABMKEHUSI.

SBnenne wuHepuMM. 3aKOH HHEpUUHM. B3auMopelicTBue Ten Kak IPUYMHA W3MEHEHHUS
CKOpOCTH JBMKEHHUS Tel. Macca kak Mepa uHepTHocTH Tena. [lmoTtHocth BemiecTBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTuKa B3aumojeiicTsus Tena. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CWJIBI C ITOMOIIBIO0 JUHAMOMETpA. SIBIeHUE TATOTEHUs U cuiia TsbkecTu. Cuia TSXKECTH Ha APYTUX
wiaHerax. Bec Tema. Heecomocth. CroXeHHE CHJI, HaIlpaBIE€HHBIX 10 OJHOM MPSIMOM.
PaBnogeiicTByromas cui. Cuna TpeHust. TpeHHe CKOIbKEHUs U TpeHue Nokos. TpeHue B mpupoje u
TEXHHUKE.

Hemoncmpayuu.

Habmonenne MexaHn4ecKkoro IBUKEHUS Teja.

N3mepenue ckopocTy MpsIMOIMHENHOTO ABM)KEHHUS.
Habmronenune sBneHus: MHEPLUH.

Habmonenne naMeHeHus: CKOpOCTH IPH B3aUMOJIEHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HapaBJICHHbBIX 110 OJJHOW MPSIMOH.

ﬂaﬁopamopuue pabomul u onvimol.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBWKEHUS (IIapuka B JKUAKOCTH, MOJAEIH
3JIEKTPUYECKOTO aBTOMOOMUJISL U TaK Jlajee).
2. OmnpeneneHne cpenHed CKOPOCTH CKOJBXEHHS Opycka WIM LIapuKa I0 HaKJIOHHOM
IUIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPIOTO TeENa.

4. OmbITbl, JEeMOHCTPHPYIOIINE 3aBUCHMOCTb DPACTSHKEHUS (nedopmamnuu) MPYKHHBI OT
IIPWIOKEHHOW CHJIBI.

5. OmnbIThl, J€MOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHMs CKOJIBKEHHUS OT Beca Tena U
XapakTepa COIPUKACAIOIINXCSl IOBEPXHOCTEH.

Pasnen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEN U ra3oB.

JaBnenne. CrocoObl yMEHBIIEHNUS U yBeIMUeHUs naBieHus. JlaBneHue raza. 3aBUCHUMOCTb
JaBJIeHUs ra3a oT 00béMa, Temreparypsl. [lepenaya naBieHus: TBEPABIMH TEIAMU, KXUIKOCTSIMUA U
razamu. 3akoH Ilackana. ITHeBMaTHMueckne MalMHBI. 3aBUCUMOCTb [JABJIECHHUS JKUAKOCTU OT
rryounsl. ['uapocraTudeckuit napagokc. CooOmiaroniuecs: cocyibl. ['uapaBinueckue MeXaHU3MBbI.

AtMocdepa 3emnu u arMocdepHoe maBieHue. [IpUYHMHBI CYIIECTBOBAHUS BO3TYIITHOM
obooukn 3emumn. OmbiT Toppuuennu. M3mepeHune arMochepHOTO JaBleHHUS. 3aBUCHMOCTH
aTMOC(EepHOTO JTaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! 1t n3mMepenus: atMochepHoro
JTaBJICHMUS.

JlelicTBUE KMJIKOCTH W ra3za Ha MOTpyXKEHHOE B HHUX Teso. BrlTanmkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

LWL~



Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS Ta3a OT TEMIIEPATypBhI.
IIepenava naBieHUs )KUIKOCTBIO U Fa30M.
CooOmaromuecs cocyapl.
I'mppasnnueckuii npecc.
[IposiBiienue nelicTBUs aTMOCc(hEepHOTO TABICHMS.
3aBUCHMOCTh BBITAIKUBAIOLIEH CHIIBI OT 00bEMaA MOrPYKEHHON YacTH Tela U MJIOTHOCTH
AKUJKOCTH.
PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue m1aBaHus Te: IUIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEMN TEJa U KUIKOCTH.
Jlabopamopmusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOrpyKEHHOH B KUAKOCTb
YacTH TeJa.
2. OmnpeneneHre BbITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TeEJO, MOTPYKEHHOE B
AKHUJIKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIbI, JICUCTBYIOIIEH Ha TEJIO B KUIKOCTH,
OT Maccsl TeJa.
4. OnbITbl, NEMOHCTPUPYIOLIUE 3aBUCHUMOCTbH BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha
TEJNO B KMJKOCTH, OT 00bEMa MOTPYKEHHOW B KHUJAKOCTh YaCTU TeJlda U OT IUIOTHOCTH
AKUJKOCTH.
5. KouncTpympoBaHue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJAKHM M OIpEAciIieHHe €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGora n MOIHOCTD. JHEprus.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb. [IpaBuo paBHOBecHs phluara.
[IpumeneHue npaBuiia paBHOBECHS pblyara kK 0J10Ky. «3os0Toe npaBuiioy» Mexanuku. KIT/[ mpocteix
MexaHU3MOB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckast 3Heprus. Kunernueckass U noreHuuanbHas sHeprus. [IpeBpaiienue o1HOro
BUJIa MEXaHUYECKON SHEPTUU B IpYrol. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IpOCTBIX MEXaHU3MOB.

Jlabopamopmusie pabomot u onvimol.

1. Omnpenenenune pabOTBl CHUIBI TPEHUS] MpPU PABHOMEPHOM JBW)KEHHH Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycloBUN paBHOBECHUS pblyara.

3. Usmepenune KII/] HakTOHHOMN MJIOCKOCTH.

4. W3yueHue 3aK0HA COXpPaHEHUS MEXaHUYECKOM YHEPTUH.

SN hAEPND =
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Pa3nes 6. TensioBble siBJICHUS.

OcCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOEHHMs BemiectBa. Macca u
pasMepsl  atoMoB M MoJsieKyd.  OmNbIThl, MOATBEPXKAAIOIIME  OCHOBHBIE  IOJIOXKEHMS
MOJIEKYJISIPHOKUHETHUECKON TEOPUH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOrO COCTOsIHMM BemecTBa. Kpucramimueckue u
amop¢ubie Tena. OObSICHEHHE CBONCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TSN HA OCHOBE TOJOKEHUI
MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. C(CMauuBaHuME U KaNWUISpHbIE SIBIECHUA. TeIuioBoe
paciMpeHue U cxaTue.

Temnepatypa. CBsA3b TeMmmepaTypsl €O CKOpPOCTBIO TEIJIOBOI'O JBMIKEHMSI YACTHII.
Buytpennss sneprus. CriocoObl M3MEHEHUS! BHYTPEHHEH 3HEpruu: TeIulonepeadya u COBEpIICHHE
paboTel. Buael Terionepenaun: TEMIOMPOBOAHOCTh, KOHBEKIHS, U3IyYECHHUE.



KomnyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelIecTBA. TemIooOMeH W TemIoBOe
paBHOBecue. YpaBHEHHE TeIUIoBoro OamaHca. [lnmaBieHue W OTBepAECBaHME KPHCTALTHUECKUX
BEIICCTB. YJIeNmbHAs TeIUIOoTa IUIaBieHus. [lapooOpa3oBaHue u KOHjACHcaius. VcmapeHwue.
Kunenne. VYnenpHas Temiora mnapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHUS OT
aTMoc(epHOTo JTaBICHMSI.

BnaxnocTs Bo3ayXa.

OHeprus ToIIMBa. Y 1ebHasl TEMJI0Ta CTOPAHHUS.

[Ipunuuner pabotbl  TemnoBbix asurateneid KIIJ| TeruioBoro nasuratensa. TeruioBble
JIBUTATEIIM U 3aIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHUs U IIPEBPALIEHMs] SHEPTHUHU B TEIUIOBBIX MPOLIECCAX.

JHemoncmpayuu.

Habmronenrne 6poyHOBCKOTO TBUKEHUS.

Ha6monenue nuddysum.

HabGmonenue sBneHunit cMauynMBaHUs ¥ KalWUISIPHBIX SBJICHUI.

Habmronenne TennoBoro pacivpeHust Ted.

W3meneHue naBieHus ra3za npyu U3MEHEHUN 00bEMA U HAarpEeBaHUU WM OXJIAKICHHUH.
[IpaBuna n3mMepeHus TeMnepaTypsl.

Bunel Teruionepenayn.

OxJax1eHne Ipy COBEPLICHUH PabOThI.

Harpeanue npu coBepiieHMM padOThl BHEITHUMH CHIIaMHU.

10 CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BEIECTB.

11. HaGntonenue KumeHwus.

12. HabmroaeHue nocTossHCTBA TEMIEPATyphl PH TIABJICHHUH.

13. Mojenu TemIoBbIX ABUTaTENIEH.

Jlabopamopmusie pabomot u onvimol.

OmnbITH IO OOHAPYKEHHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKEHUSL.

OnpITHI 10 BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.

OneIThI 10 HAOTIOEHHIO TETIJIOBOIO PACIIMPEHUS ra30B, )KUJKOCTEH U TBEPIBIX TEll.
Ornpezenienne aBieHUs BO3ayXa B OJJIOHE MITIPHUIIA.

OneIThI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb JaBJIEHHMsSI BO3AyXa OT €ro oObémMa W
HarpeBaHUs WIN OXJIaKICHUSI.

[IpoBepka rumnoTe3pl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA KUJAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMITEPaTyPHI.

7. HaOmtoneHue W3MEHEHMs BHYTPEHHEH HSHEpruM Teja B pe3yjbTaTe TeIUloNepeladd U

paboThl BHEIIHUX CHIL.

8. HccnenoBanue siBieHUs TEII000MEHA IPU CMEIIMBAHUU XOJIOIHOM U ropsiuel BOABI.

9. OrmpeneneHne KOJINYECTBA TETUIOTHI, TIOJYYEHHOTO BOJOH MPH TEIIIOOOMEHE C HAarpeThiM

METAITMYECKUM LIUIMHIPOM.

10. Onpenenenne yenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca UCTIapeHHsL.

12. Omnpezenienre OTHOCUTENIBLHON BIIAXKHOCTH BO3AyXa.

13. Onpenenenue yenbHON TEIIOTHI TUIABJIEHUS JIbA.

Pa3znen 7. DaexkTpuyeckue 1 MAarHUTHbLIE SIBJIEHUSI.

OnexTpusanus Ten. /[[Ba poja ayeKTpUUecKHuX 3apsaaoB. B3anMopelicTBue 3apsKEHHBIX TeEll.
3akoH KynoHa (3aBHCHMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX T€JI OT BEJIMYMHBI 3aps/ioB U
PacCTOSIHUS MEXy T€JIaMu).

Onekrpuueckoe mnone. HanpssxkéHHOCTh anekTpuueckoro mnois. llpuHnun cyneprnozunuu
JJEKTPUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DIeMEHTApHBIN d1eKkTpudeckuil 3apsaa. CTpoeHne aroma.
[IpoBOIHUKY U TUANEKTPUKU. 3aKOH COXPAHEHMsI SJIEKTPUUYECKOTO 3apsia.
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ONEeKTpUUECKUH TOK. YCIOBUS CYyIIECTBOBAHUS JJIEKTPUYECKOrO TOKA. VCTOUHUKH
IIOCTOSTHHOTO ToOKa. JIeHCTBUSI 3JEKTpUYECKOrO TOKa (TEMJIOBOE, XUMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KMJKOCTSIX U ra3ax.

Onektpuueckasg uenb. Cunma Toka. OnekTpuueckoe HampspkeHue. COIpOTUBIIEHHE
IPOBOJHMKA. YJEIbHOE CONpOTUBIEHHE BemlecTBa. 3akoH Owma Juisi  yyacTKa  LIETH.
[TocnenoBarenbHOE U NapaieIbHOE COETUHEHNE POBOHUKOB.

Pabota n MOLIHOCTB AJIEKTpUUECKOro ToKa. 3akoH J[xoymns—JleHna. DnexkTpuyeckue Henu U
NOTPEeOUTENH AIMEKTPHUECKON YHEpTruu B ObITy. KopoTKOoe 3amMbIKaHue.

ITocrosHHble MarHuThl. B3anMoneicTBHE TNOCTOSIHHBIX MAarHWTOB. Mar"uuTHoOE IIOJe€.
MarnuTtHOe nojie 3eMJId U €ro 3HauYeHHe s ®u3HU Ha 3emie. OnbiT Dpcrena. MaruutHoe mosie
3JIeKTpUYecKoro Toka. [IpumMeHeHne 31eKTpOMarHuTOB B TEXHUKE. J[efiCTBME MarHUTHOTO MOJIsS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEh MOCTOSIHHOTO ToKa. Mcronb30BaHue 3JEKTPOIBUTaTENEH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

Onpitel  @apages. SBneHue  sneKTpoMarHUTHOM — MHAyKuuu.  IlpaBwio  Jlenma.
Onekrporereparop. CrnocoObl TMOMy4YEHUs DJIEKTPUYECKOW HDHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIHH.

Hemoncmpayuu.

1. DOnexTtpusauus Ten.

2. JlBa poja 3JIEKTPUUECKHX 3apsiI0B U B3aUMOJIECHCTBUE 3apSKEHHBIX TEIl.

3. VYcTpoHCcTBO U AEHCTBUE IEKTPOCKOIIA.

4. DnexTpocTaTHyecKas WHIYKIIMSL.

5. 3akoH coXpaHEHUs JIEKTPUUECKUX 3apsi/I0B.

6. TIpoBOIHUKH U JUDIEKTPUKH.

7. MopnenupoBaHUE CWIOBBIX JINHUN 3JIEKTPUYECKOTO TOJIA.

8. McToYHMKM MOCTOSIHHOTO TOKA.

9. JlelcTBUS JIEKTPUUECKOTO TOKA.

10. DneKTpuYeCKHil TOK B KUJIKOCTH.

11. 'a30BBIit pazpsi.

12. 3mepeHue cuiibl TOKa aMIepMETPOM.

13. 3mepeHue 31eKTpUYeCKOro HaNpsKeHHsI BOJIbTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTUBIICHUII.

15. BzaumopeiicTBrEe MOCTOSTHHBIX MAarHUTOB.

16. MoaennpoBaHre HEBO3MOXKHOCTH pa3/IeIeHUs M10JIFOCOB MAarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJICH MMOCTOSTHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MarnuTHOE 10JIe TOKA. DJIEKTPOMAarHMmr.

20. JlelicTBrE€ MarHUTHOTO T10JIsI HA TPOBOJAHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBanue siBIEHUS 3J€KTPOMArHUTHON UHAYKITUH.

23. Onbiter Dapages.

24. 3aBUCUMOCTb HAINpaBJICHUs UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHMSI.
25. DIEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopmusie pabomot u onvimol.

OnpIThI 10 HAOTIOAEHUIO SJIEKTPU3ALMH TEJ MHAYKIUEH U IPU COTPUKOCHOBEHUHU.
UccnenoBanue 1eHCTBUS AIIEKTPUUECKOTO OJI HA IPOBOJIHUKU U AUDJICKTPUKH.
COopka 1 mpoBepKa padOTHI JEKTPHUSCKOH TSI MTOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHHe CUIbI TOKA.

N3mepenue u perynupoBaHue HalpsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 PE3UCTOpP, OT COMPOTUBICHMUS
pe3ucTopa M HaINpsHKEHUsI Ha PE3UCTOPE.
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7. OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COMPOTHBIICHHS MPOBOTHUKA
OT €ro JUIMHBI, TUIOLIa/I ONIEPEYHOI0 CEUEHHUs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSKCHUHA TPU TOCIEAOBATEIFHOM COSAMHEHHH IBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia JiIsl CUJIbI TOKA MPU NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenne paboThl AIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 pe3ucTop.

11. Onpezenenrie MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIAMIIOUKy, OT HaNpsDKEHUS Ha
HEH.

13. Onpenenenne KII/] narpesarensi.

14. VccrnenoBanne MarHUTHOTO B3aUMO/ICHCTBUS MMOCTOSIHHBIX MarHUTOB.

15. M3ydeHne MarHUTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB TIPH WX OOBbESTUHCHHUH U Pa3iciICHUN.

16. UccnenoBanue AeMcTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS KATYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA U HATIPABIICHUS TOKA B KaTYIIIKE.

18. M3ydenue AeiicTBUS MarHUTHOTO TIOJIST HA MPOBOTHUK C TOKOM.

19. KoHnctpynpoBaHnue u nu3yueHue paboThl JEKTPOABUTATEIIS.

20. U3mepenue KIIJ[ anekTpoaBUraTeibHON YCTaHOBKH.

21. OmpITBl O WCCIICOBAHHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHAYKIMH: HCCIEI0BaHNE
W3MCHEHUH 3HAUYCHUS U HATIPABIICHUS MHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmwxkeHue. MarepuanbHas Touka. Cuctema otcuéta. OTHOCUTENBHOCTD
MEXaHUYECKOTO JABWXKEHUSA. PaBHOMepHOe IpsAMOJIMHENHOE JBHKEeHHME. HepaBHOMepHOE
npsIMOJIMHEWHoe JBWKeHue. CpedHssi MU MIHOBEHHAas CKOpPOCTb Tejla NIpPpH HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsiMoyiMHEWHOe ABuxkeHue. CBoOomHoe majaeHue. OTMbITHI
lasnunes.

PaBHOMEpHOE ABWXKEHHE IO OKpYXHOCTH. llepmom um yactora oOpamieHus. JIuHelHas u
yIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

Ilepsbiii 3akoH HproToHa. Bropoit 3axkon HerotoHa. Tperuit 3axkoH Herortona. I[IpmHiummn
CYNEPIIO3HUIINY CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuiia TpeHUS CKOJIBXEHUS, CHjla TPEHUS MOKOs,
JIpyTrue BUJIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOIO MaJCHMS.
JIBmxenue mianet Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue maTepuanbHOM TOukH. AOCONIOTHO TBEpP0E Teno. PaBHOBecue TBEpIOro Tena ¢
3aKPEIUIEHHON OCBIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe Tena. M3menenune umnyinbca. Vmmynbc cuibl. 3aKOH COXpaHEHHs] HMMITyJbCa.
PeakTuBHOE NBUKEHUE.

Mexanunueckass paboTa ¥ MOIIHOCTh. PaboTa cuil TsKeCTH, ynpyroctd, TpeHus. Cs3b
SHepruu U padoThl. IloTeHumanbHas SHeprus Tena, MOJHATOrO HAJ IOBEPXHOCTHIO 3EMIIH.
[TorenumanbpHas dHeprus cxartod npyxuHsl. Kunerndeckas sHeprus. TeopeMa O KMHETHMYECKOU
SHEPruM. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHMUeCKOro ABM)KEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHMe NIyTed W TPACKTOPHI JABMKEHUS OAHOIO U TOTO K€ TeJa OTHOCHTEIBHO

pa3HBIX TEJI OTCYETA.

3. H3MmepeHue CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO ABM>KEHUS.

4. HWccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMS.
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7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

Habmronenne ABM>XEHNUS Tesa M0 OKPY>KHOCTH.

HabGmronenne MexaHWYecKuX SIBICHUH, NPOUCXOASIIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBXKEHUH OTHOCUTENFHO KaOMHeTa (PH3HKH.
3aBUCUMOCTb YCKOPEHHMs TeJla OT MAacChl T€JIa U IEHCTBYIOIIEH HA HETO CHJIBL.
HabmroneHne paBeHCTBA CUII IIPU B3aUMOJCHCTBUY TEI.

W3meneHne Beca Tena Ipu YCKOPEHHOM JIBUKCHUU.

[Iepenaua nmmysbsca Ipu B3aUMOJAEHCTBUH TEII.

[Ipeo6pa3oBanus s3HEPruu Npy B3aUMOJECHCTBUM TEN.

CoxpaHeHHre UMITyJIbCca IIPU HEYIIPYTOM B3aUMOAECHCTBUN.

CoxpaHeHne UMITyJIbCca MU a0COJIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

Habumroienne peakTHBHOTO JBM)KEHUS.

CoxpaHeHne MEXaHUYEeCKOM SHEPTHH MTPU CBOOOTHOM Ta/ICHHH.

CoxpaHeHre MEXaHNYECKON PHEPTHH NPH IBUYKEHUU TeJla MO/ IeHCTBUEM IPYKHUHBI.

Jlabopamopmusie pabomot u onvimol.

1.

2.

0 00

10.

11.

KoHcTpyupoBanue TpakTa aisi pasroHa M JalbHEWIIET0 PaBHOMEPHOTO JBIKCHHS
IapHUKA WA TEJICKKH.

Omnpenenenue cpenHeil CKOPOCTH CKOJNBXKEHHS Opycka WM ABIDKEHHS MIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHue YCKOpeHHs Tella TpPU PAaBHOYCKOPEHHOM JBIDKEHHHM TIO0 HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBWXEHHU 0O€3
HayaJbHOW CKOPOCTH.

[IpoBepka rUNOTE3BI: €CIH MPH PAaBHOYCKOPEHHOM JIBIKECHMU 0€3 HadalbHOW CKOPOCTH
IYTH OTHOCSTCA KaK PsiJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU
OJTMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJNBXKEHHS OT CHJIBI HOPMAaJBbHOTO
JTABIICHHUSL.

Omnpenenenne kKodhHUITMESHTA TPESHUS CKOJBKCHHSL.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CHUJIBI TPEHHs TIPH PAaBHOMEPHOM JBIDKCHMH Tella IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Omnpenenenue pabOTHl CWIIBI YOPYTrOCTH MpH TOABEME Tpy3a C HCIOIb30BAHUEM
HETIO/IBIYKHOTO H TTOJIBMYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannveckue KoJie0aHUsI U BOJHBI.

Konebarenbnoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUIl: MEpHOA, YacToTa,
aMIIMTy1a. MareMaTudeckuii W NPYKMHHBIA ~ MasTHUKU. [IpeBpamenue sHeprum Impu
K0J1e0aTEeIbHOM JIBUKEHUH.

3aryxaromue KosiebaHus. BbuiHykIneHHble KosieOaHus. Pe3onHanc. MexaHMuYecKHue BOJIHBI.
CaolicTBa MexaHMYECKHUX BOJH. [IpoonbHBIE U NToNepeyHble BOJIHBL. [[1MHA BOJIHBI U CKOPOCTh €€
pacrpocTtpaHeHus. MexaHu4ecKHe BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konedbaHuil Tes Mo AEMCTBUEM CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.
2. Habmronenue xonebaHuii rpy3a Ha HUTU U Ha MPYKUHE.

3. HabmoneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHCca.

4. PacnpocTpaHeHue NPOJI0JIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBI.

6. AKyCTHYECKHUI pe30HaHC.

Jlabopamopmusie pabomot u onvimol.

1.

OrnpezenieHne 4acTOThl U IEPHOJIa KOJeOaHU MaTEMaTHYECKOTO MasTHHKA.



2. OmnpeneneHre 4acToOThl U MeproJia KosueOaHUi NPyKUHHOTO MasITHUKA.

HccnenoBanne 3aBHCHMOCTH TEpHOAa KOJI€OaHWH MOJBEIIEHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.

4. WccnemoBaHue 3aBHCUMOCTH TIEpUOJia KOJNEOAHMH TNPYKUHHOTO MAasTHHKAa OT MAacChl

rpysa.
5. TIpoBepka HE3aBUCHMOCTH Mepuoja KojieObaHuM rpysa, MOABEIICHHOTO K HUTU, OT MAacCChI

rpysa.
6. OnbIT, JEMOHCTPUPYIOIINE 3aBHCUMOCTh TMEpHo/a KojeOaHHi MPYKWHHOTO MasTHHKA
OT Macchl rpy3a u KECTKOCTU NPYKUHBL.
7. VI3aMepeHue yCKOpeHUs: CBOOOHOTO Ta/ICHUS.
Pa3nes 10. Di1eKTpoMaraHuTHoOe 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJEeKTPOMarHuTHOE ToJie. DIEKTPOMAarHUTHBIC BOJMHBL. CBOMCTBA AIIEKTPOMArHUTHBIX BOJIH.
[Ikana 3eKTpOMarHUTHHIX BOJH. VCrop30BaHNe SJIEKTPOMAarHUTHBIX BOJH IS COTOBO CBSI3H.
DnexTpoMarHuTHas npuposa csera. CkopocTh cBeTa. BonHOBbIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CpoiicTBa 31€KTPOMarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopmusie pabomot u onvimol.
1. M3ydeHue CBOKCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBass mopmens cBera. Mcrounuwku cBeTa. lIpsMonmuHelHOe pacmpoCTpaHEHHE CBETa.
3armenust Connna u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.
[Ipenominenue cBeta. 3akoH mpenomieHHs cBera. [loHOe BHyTpeHHeE OTpakeHHE CBETa.
Hcnonp30BaHue MOIHOTO BHYTPEHHETO OTPAYKEHHS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon mydelt B mmH3e. Ontudeckas cuctema (oToarnmnapara, MUKPOCKOIIA M TeJIECKOTA.
I'ma3 xak ontudeckas cucrema. bIu3opyKkocTs U JaTbHO30PKOCTb.
Pasnoxxenne Oenoro cera B cnektp. OnbiTel HetoToHa. ClioKeHHE CIIEKTpPAIbHBIX I[BETOB.
Hucnepcus cera.
Hemoncmpayuu.
[IpsimonHENHOE PacIpOCTPAHEHNE CBETA.
OTtpakeHue cBeTa.
[omyuyenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHyeckuii CBETOBOI.
Xo ny4eit B coOuparomieit ImH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Momyuenne n300pakeHUH C TTOMOIIBIO JIHH3.
[Mpuniun neiictBus ¢oroanmnapara, MUKPOCKOTIA U TEIIECKOTIA.
10 Mopens rnasa.
11. PaznoxeHnue 0eioro cBera B CHEKTP.
12. Tlomyuenue 6e0ro cBeTa NMpHU CIOKCHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopmusie pabomot u onvimol.
1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXXEHUsI CBETOBOTO Jyda OT yIJia MaJeHUs..
2. H3ydeHue XapaKTepHCTUK N300paKEHHS MPEeIMETa B TUIOCKOM 3epKalie.
3. MHccnenoBanue 3aBHCHMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIy4a OT yIjla MaJCHUS Ha
TPaHHIIE «BO3TYX—CTEKIION.
[MToy4enne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIICH JIMH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS U ONITUYCCKON CHITBI COOMPAIOIIEH JIMH3HI.
OMnBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnpITHl MO BOCHPHUATHIO IBETAa NPEAMETOB NpPU HX HAONIONEHHH Yepe3 I[BETOBBIC

GUIBTPHL.
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Pasnen 12. KBantoBble siBJIeHUSsI.

OmneiTel Pesepdopaa u mmaHeTapHas Mojaens atoma. Mojenb aroma bopa. Mcnyckanwe u
NOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JIMHEYaThIe CIIEKTPHI.

PagnoaktuBHOCTH. Anb(a, 6eta- u ramma-uznydenus. CTpoeHue aToMHOTO siypa. HykimonHas
MoJieib aTOMHOTO siapa. M3oTonsl. PagroaktuBHble npeBpanieHusd. [lepuon nosnypacnaga aTOMHBIX
aaep.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3aps0BOIO U MAacCOBOIO YHCEN. DHEprusi CBSI3U
aToMHBIX sifiep. CBsI3b Macchl M dHepruu. Peaknuu cunTte3a u aeneHus sjaep. VIcTOUHUKM SHEpTrUu
ComnHua u 3B€31.

SnepHas sHepreTuka. JleiMcTBUS paAMOAKTUBHBIX U3JIy4YEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpsbl U3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3IMyuHbIX I'a30B.

CrnexTp BomOpo/Ia.

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOMIMNX U3ITYUEHHH.

Peructpanus nzinyyeHus: NpupoJHBIX MUHEPAJIOB U IPOAYKTOB.

ﬂaﬁopamopuue pabomul u onvimol.

1. HaOmroneHue CrIOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUsI.

2. HccnenoBaHue TpPEKOB: HU3MEPEHHME OHHEPrMM YacTULbI [0 TOPMO3HOMY MyTH (IIO

¢dororpadusm).

3. H3mepeHue pagroakTHBHOTO (OHA.

IHoBTOpHTE/IBLHO-00001IAKOIIIMIT MOYJIb.

[ToBTOpUTENBEHO-0000IIAOIINI MOYJIb MPEAHA3HAYEH JJI CUCTEMAaTH3allud U 0000IIeHuUs
NPEAMETHOTO COAEPIKAaHUS U OTBITA JEATEIbHOCTH, TPUOOPETEHHOTO NMPU M3YYEHUH BCEro Kypca
¢u3uKM, a TaKKe I MOJATOTOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHy MO (pH3HKe s
oOy4aromuxcsi, BHIOPAaBLUINX ITOT YUYEOHbIN MPEIMET.

[Ipn m3ydeHnn NaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JI€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00€CTIeunBaeTCs JOCTHKEHUE MPEAMETHBIX U METANPEAMETHBIX IJIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (HOpPMHUPYETCs €CTECTBEHHOHAaydYHAasi TPAMOTHOCTb: OCBOCHHME HAyYHBIX
METOJIOB MCCIIEOBAHUS SBJIEHUN NPUPOJAbl U TEXHUKH, OBJAJECHUE YMEHUSMU OOBACHATH
du3nueckue SBICHUS, IPUMEHSIS MTOJyYCHHbIE 3HAHUS, peIlaTh 33/1a4H, B TOM YHCIIe KaUeCTBCHHBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBEHO AEATENBHOCTHBIM XapakTep AAHHOIO paszelia pealu3yercss 3a C4€T TOro,
YTO 00yYaronIrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM TIpeIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUN PacIiO3HABaTh U HAYYHO OOBSCHATH (PU3UUECKUE SBICHHS B
OKpY’KaroIllel MpUpo/ie U IOBCETHEBHOM KU3HU;

UCTIOJIb30BaTh HAay4YHBIE METOJBI MCCIIEAOBAHHS (DU3UYECKHUX SIBICHUH, B TOM YHCIE JUISA
IPOBEPKHU TUIIOTE3 U MOTYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBHI HamOojiee BaXKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTUUECKOTO HCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA
IPEBPALICHNS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTUU.

LWL~

INVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA IIPOI'PAMMBI IO ®U33UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (pu3NKN Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs HANPABIEHO HA JOCTHKECHUE
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.



B pesynprare w3ydeHus (QUIMKH HAa YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHS Y

oOyuaromierocst OyayT c()OpMHUpPOBAHBI CIEIYIOIINE TNIHOCTHBIC PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- TIPOSBIICHHE HMHTEpeca K HCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHUCKON (hU3MUecKOil
HayKH;

- IEHHOCTHOE OTHOIIEHHUE K IOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaKIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHMBHOMY YyYacTHIO B OOCYXICHHU OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C MIPAKTUYECKUM IPUMEHEHUEM JAOCTHXKEHUN (PU3HKHY;

- OCO3HAaHHE Ba)KHOCTU MOPAJIBHO-3TUYECKUX IPUHIIUAIIOB B IEATEIBHOCTH YUYEHOTO;

3) 3cTeTHYecKOro BOCIIMTAHUS:

- BOCIIPUATHE ACTETHUECKUX KadecTB (PU3MyYecKod Hayku: €€ TapMOHHYHOTO ITOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAaHME IIEHHOCTH (PU3MYECKOH HAayKHM KaK MOIHOTO HMHCTPYMEHTa IO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BaKHEUIIEH COCTABIISIIOLIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOH JTI0O03HATENFHOCTH, HHTEpPECa K UCCIIEA0BATENILCKON eI TETbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSl 1 IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHHWE IICHHOCTH 0e30IacHOro o0pasa JKM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MUpE,
BaXHOCTHU TpaBUJI OE30MaCHOrO MOBEACHUS Ha TPAaHCIOPTE, HA JOPOrax, C 3JIEKTPUUYECKUM U
TEIUIOBBIM 000PY/I0BaHUEM B JIOMAIlIHUX YCJIOBHUSX;

- ¢(hOpMUPOBAHHOCTH HaBBIKAa peQIIEKCHH, MPHU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe
IIpaBa y pyroro 4ejoBeKa;

6) TPy10BOro BOCIIUTAHUSA:

- AKTMBHOE y4YaCTHE B DPEIECHUM IMPaKTHUYECKHX 337ay (B paMKaxX CEMbH, 00pa30BaTEIbHOU
OpraHu3aIiy, TOPoJia, Kpasi) TEXHOJIOTUIECKON U COLMAIbHOW HANPaBJICHHOCTH, TPEOYIOIINX B
TOM 4ucCIIe U (PU3NYECKUX 3HAHU;

- HHTEpEeC K MPAKTHYECKOMY M3YUYEHHUIO IPOoQeccuii, CBI3aHHBIX C (PU3HUKOM;

7) 3K0JIOTMYECKOTO0 BOCIIUTAHMS:

- OpHEHTAlMsl Ha TpHUMEHEHHe (U3NYECKUX 3HAHWUH JUIS pelIeHus 3a7ad B OOJaCTH
OKPY’KaIOIIeW Cpelbl, IUNITAHUPOBAHMS ITOCTYIIKOB M OLEHKH MX BO3MOXKHBIX ITOCIEICTBUM IS
OKPYXKaroIlEe Cpebl;

- OCO3HAHME IVI00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIEM U ITyTel UX PEIICHUS;

8) aganTanmu K M3MEHSIIOIIUMCS YCJIOBUSIM COLMAIBHON U NMPUPOIHOI cpeabl:

- HOTPEOHOCTH BO B3aMMOJIEHCTBUU MPU BBIIOJIHEHUU MCCIIEI0BAaHUN U IPOEKTOB (PU3NUECKON
HaAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHUX;

- IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IMPAKTUYECKYIO JEATEIbHOCTD;

- MOTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHMIA, B TOM YHuciie (POPMYITUPOBATH UACH, TOHATHS,
TUITOTE3bI O PU3UIECKUX OOBEKTaX U SBICHUAX;

- OCO3HaHHE JePHUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTh (PU3UKH;

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

- CTpEMJICHUE aHAJIU3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U HIKOHOMUKH, B
TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUI;

- OLCHKAa CBOMX JEHCTBUM C Y4ETOM BIUSHUA Ha OKPYXKAlOLIyK0 Cpely, BO3MOXKHBIX
T7100ANIBHBIX TTOCIIEICTBUIA.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbTare ocBoeHUS MpOTrpaMMBbl IO (PU3KMKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs

y oOyuatomerocss OyayT chHOpMHUpPOBaHBI MeTanpeIMeTHbIe Ppe3yJbTaThl, BKIIOYAIONINE
NIO3HABaTE/IbHbIE YHUBEPCAJIbHBIE Yy4eOHbIE JEHCTBHMS, KOMMYHHUKAaTHUBHBIE YHHUBEpCaJIbHbIC
y4eOHbIe JeMCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHbIE yUeOHbIE JEHCTBHS.



Ilo3HaBaTeabHbIE YHUBEpPCAJIBbHBIC y‘{eﬁﬂble JeHCTBUA
ba3oBble Jornyeckue aelcTBUSA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SBICHHIA);
YCTaHABIIMBAThH CYIISCTBEHHBINA MPU3HAK KJIACCU(UKAINUA, OCHOBAHUS IS 00OOIICHUS U
CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B paccMaTpUBaeMbIX (hakTax, NaHHBIX U
HAOJIOCHUSX, OTHOCSIIMXCSA K (PU3MUECKUM SIBIICHUSIM;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3W IIPpU HU3YUYCHUU (bH?:PI‘IGCKI/IX SIBJICHUH W
nmponeccoB, ACHaTb BBIBOALBI C HCHOJB30BAHHUEM ACAYKTHUBHBIX W HWHAYKTUBHBIX
yMO321KJHO‘~ICHHfI, BbIABHUI'aTh THIIOTE3bI O B3aUMOCBA3IX (bH?:PI‘IGCKI/IX BCJINYHH,
CaMOCTOSITENIFHO BBIOMpATh Crocol perieHus: yaeOHo# (u3ndeckoil 3amaun (CpaBHEHHE
HECKOJIPKMX BapHaHTOB pELICHHUS, BBHIOOp Hauboiee TMOAXOAIMIETO C  Y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBarelbCcKue AeiicTBUS:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT TIO3HAHMUS;

IIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IUIaHY OIBIT, HECJIOKHBIM (hpU3HUECKUi
HKCIIEPUMEHT, HEOOIBIIOE UCCIIeTOBaHNE (PU3NIECKOTO SIBIICHMUS,

OLICHMBATh HAa NPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAIMIO, MOJYyUYEHHYIO B XOJ€
MCCJIEIOBAHMSI MU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIIHPOBATH OOOOIIEHHS M BBIBOJIBI TI0 pE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIICIOBAHMS;

IIPOrHO3UPOBAaTh BO3MOXKHOE JajbHeHIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHHS 00 UX Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

IPUMEHATh DPA3IMYHbIE METOJbl, MHCTPYMEHTHl U 3alpochl IpH IOHCKE MU O0TOOpe
MH(OPMALIMU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHO! (hM3NYecKoil 3a1aun;
aHaJIM3UpOBaTh, CHUCTEMATU3UpPOBaTb W MHTEPNPETUPOBATH HMH(DOpPMALMIO Pa3IUUHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAaJbHYIO (OpPMY TpeAcTaBieHUs HHOOpMAIMH U
WUTIOCTPUPOBATh pEIIaeMble 3aJaYd  HECJIOXKHBIMM CXEMaMHM, JAWarpaMMaMH, HWHOU
rpaduKoi ¥ KX KOMOMHAIIUSIMHU.

KOMMyHI/IKaTI/IBHBIe YHuBEpPCAaJAbHbBIC y‘leﬁl—[ble JeidcTBUSA:

B X0JIe 00CYXKICHHS Y4eOHOTO MaTepHalia, pe3yIbTaToB J1a00paTOPHBIX PA0OT U MPOEKTOB
3a71aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIaeMOi TEMBI U BBICKA3bIBaTh WU, HAIlCJICHHbIC
Ha pelleHNe 3aJa4u 1 MoAJepKaHne 0JaroKenaTeIbHOCTH OOIIEHHS;

COMOCTABJISITH CBOM CYXICHHSI C CYXJICHUSMH JPYTMX YYaCTHHKOB JIMAJora,
00OHapy’KUBaTh pa3IMYMe U CXOJICTBO MO3HIINH;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTABIATH  PE3yNbTaThl  BBIMIOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KCTIepUMEHTa, UCCIIeIOBaHMUs, TIPOCKTA);

MOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBHIYyATLHOW paOdOTHI MpH
pelIeHNH KOHKPETHON (PU3NIECKOM MpOoOIeMbl;

MPUHUMATh [T COBMECTHOW JIESATCIILHOCTH, OpPraHW30BBIBATH JEHCTBUS TIO €&
JOCTIDKEHHIO: PACHpEIeNsiTh pPOJIM, OOCYXIaTh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboTeI, 00001IaTh MHEHHUST HECKOJIBKUX JFOICH;

BBITIOJIHATH CBOIO YacTh pPabOTHI, JOCTUrasi KaueCTBEHHOTO pe3yjbTaTa IO CBOEMY
HATIPABIICHUIO U KOOPJAUHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

OILICHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMIA MPOAYKT MO KPUTEPHSIM, CAMOCTOATEIBHO
c(hOpMYJTMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

BBISIBJISITH NPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CUTYalUsX, TPEOYIOUIMX I PELIEHUS
(bu3nYeCKUX 3HAHUH;

OpUEHTHPOBATbCS B PA3IUYHBIX MOAXO0JAX MPHUHATHS pelleHnd (MHIMBUIYaJIbHOE,
IIPUHATHE PELICHUS B TPYIIE, IPUHATUE PEILECHUI IPyIIoif);

CaMOCTOSITENIFHO COCTABIISATh AJTOPUTM pEIIeHHs (U3UYECKON 3ajaud WM IUlaHa
UCCIICIOBAaHUS C YYETOM HMEIOIIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIpe/IaracMble BApUAHThl PELLICHUI;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬁMOKOHTpOHb, IMOLIMOHA/IbHDbII HHTEJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh MIaH €€ U3MEHEHMUS,

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHIKEHUS) pe3ysbTaToOB JAEATEIbHOCTH, /1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTHb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS (U3NYECKOTO
UCCJIEIOBAaHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS
CUTYyaIlUi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO APYroro 4eioBeKa B XOJ€ CIOpa WIM JUCKYCCHM Ha HAay4dHYIO
TE€My, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HaBaTh CBOE MPaBO Ha OIMMOKY TMpH peleHUuH (QHU3MYECKUX 3aJad WIH B
YTBEPKACHUSIX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBo JIPYroro.

MHNPEAMETHBIE PE3YJIBTATDBI
K koHmy oOydenuss B 7 Kjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHHH:

UCTIONb30BaTh MOHATHS: (U3MYECKHE W  XUMUYECKHE SBICHHS, HaOIIOJCHHUE,
OKCIEPUMEHT, MOJEJb, THIIOTE3a, CAWHUIBI (U3MUECKUX BEIMYUH, aTOM, MOJIEKYIIa,
arperaTtHble COCTOSIHMSI BemlecTBa (TBEpJOE, KUAKOE, ra3zo00pa3HOE), MEXaHHYECKOoe
IBIDKEHHE  (paBHOMEpHOE,  HEpaBHOMEpPHOE,  MNPSAMOJHMHEHHOE),  TPaeKTOpHA,
paBHOJEHCTByIOIas cuia, JnAedopmarus (ynpyras, IUIaCTHYECKas)), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnuyate sBineHUs (OUQQy3us, TEIIOBOE ABIKEHHE YACTUI[ BEUIECTBA, PAaBHOMEPHOE
JBIDKEHUE, HEPaBHOMEpPHOE [IBUKCHHE, HWHEPIMSA, B3aMMOJCHCTBHE TeJ, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHON OCBhIO BpallleHHsI, Mepeada JaBieHUs TBEPIABIMU TEIaMH,
KHUIKOCTAMH M Ta3aMH, arMocepHOe [aBiieHHe, IUIaBaHWE TeJ, TMPEeBpPAIICHUS
MEXaHHUYECKOW SHEPTHH) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh IMPOSBICHUE U3YyYCHHBIX (DU3WYECKHUX SBICHUN B OKpY’XKAIOIIEM MHUpE, B
TOM uYuclie (PU3NYECKHE SBJICHUS B MPHUPOJE: MPUMEPHI JABIKEHHS C Pa3IHYHBIMU
CKOpOCTSIMH B JKUBOM 1 HEKUBOW MPUPOJIE, JCHCTBUE CUIIBI TPEHHS B IPUPOJIE M TEXHUKE,
BJIIMSIHUE aTMOC(EPHOTO JaBJICHUS HA KMBOW OpPraHW3M, IUIaBaHUE PbIO, phIYard B Tele
YeJIoBeKa, MpPHU OSTOM NEPEBOJIUTH TPAKTHUECKYIO 3aJady B YYeOHYIO, BBIJCISATH
CYyILIECTBEHHbIE CBOICTBA (IIpU3HAKN) (PU3NUECKUX SBJICHUI;

OIMCHIBATh U3yUEHHBIE CBOWCTBA Tel M (PU3MUYECKHUE SBICHUS, MCIOIB3Ys (PU3NUECKUE
BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BENIECTBA, BpEMs, IYyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YNPYTOCTH, CHJIAa TSDKECTH, BEC Teja, CHa TPEHUs, JaBieHue (TBEPAOTOo
TeJa, XKUIKOCTH, Ta3a), BRITAIKUBAIONIAS CHJIa, MEXaHWYecKas padoTa, MOITHOCTh, TUIEYO
CHJIBI, MOMEHT CHJIBI, KOO((QUIIMEHT TOJIE3HOTO JCHCTBHS MEXaHW3MOB, KHHETHYECKasT U
MOTEHIMATbHAS DHEPTHUs), IPU ONMUCAHWU TPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICT
UCTIONIb3YEMBIX BEIIMYMH, UX 0003HAUEHUS M eIWHHIBI (U3NYECKUX BEIWYHMH, HAXOIUThH



(dbopMyIbI, CBS3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIWYMHY C JAPYTHMH BEIWYHMHAMH,
CTPOUTH TPAPHKH U3YYEHHBIX 3aBHCUMOCTEH (PH3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBA Tel, (U3NYECKUE SBICHHUS M IMPOIECCHI, HCIIONB3Ys MpaBuIIa
CJIOKeHHUs cui (BIIOJIb OAHOW TpsiMoii), 3akoH ['yka, 3axoH [lackans, 3akoH Apxumena,
NPaBUJIO paBHOBECHS phiuara (0J10Ka), «30J10TOe MPABHUIIO» MEXAHHUKH, 3aKOH COXPAHEHHUS
MEXaHWYECKOM SHEepruu, IMpU OTOM JaBaTh CIIOBECHYI0 (OPMYJIMPOBKY 3aKoHa U
3aIlMChIBaTh €T0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBSICHATH (PU3HUYECKHUE SBJICHUS, MTPOIECCHl U CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh HNPUUYMHHO-CIIEICTBEHHBIC
CBA3HM, CTPOUTH OOBACHEHHE U3 1—2 JOrMYecKux LIaroB ¢ OMOpod Ha 1—2 U3yYEeHHBIX
CBOICTBa (PU3NYECKUX SBICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarh pacy€THBIe 3a7ayl B 1—2 JEHCTBHA, HCIONB3Ys 3aKOHBI M (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBL: HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4M 3alMCHIBATH
KpaTKoe YCIIOBHE, MOJCTaBIATh (PU3NYECKHE BEIMYMHBI B (HOPMYIBI U TPOBOAUTH
pacu€Tbl, HAXOUTH CIPAaBOYHBIE JaHHBIC, HEOOXOAMMBIE ISl PEUICHHUS 3a/1a4, OI[CHUBAThH
PEATMCTUYHOCTD MOTYYSHHON (PU3MUECKON BEINYHHEI,

pacno3HaBaTh Mpo0IEMbl, KOTOPbIE MOKHO PEIIUTH MTPH MOMOIIHU (PU3HUECKUX METOOB, B
ONMCAaHWU UCCIIEJIOBAHMS  BBIACIATH IMPOBEPSIEMOE MPEINOJIOKEHUE (THIOTE3Y),
pa3nuyath M HMHTEPIPETUPOBATH TOJIYYCHHBIH pe3yJbTaT, HAaXOAUTh OIIMOKH B XOJE
OIbITA, JIEJIAaTh BBIBOJIBI 110 €70 PE3ybTaTaM;

MPOBOJUTH ONBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUN WK (PU3NIECKUX CBOWCTB TEN:
dopMynupoBaTh  INPOBEpPSEMbIE  MPEANOIOKEHHS,  COOMpaTh  yCTaHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, 3aIMCHIBATH XOJI OTBITA U (POPMYIIMPOBATH BHIBOIBL;
BBITIOJIHATH IMPSIMBbIE U3MEPEHMsI PAcCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIbI U
TEMIEPATypbl C MCIOJb30BAaHUEM AHAJOTOBBIX M LHUQPOBBIX NPUOOPOB, 3aNMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MPOBOJUTH HCCJIEIOBAHNE 3aBHCUMOCTH OJHOW (DU3MYECKOW BEITMUYMHBI OT JPYTroM C
MCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUH (3aBUCMMOCTH IYTH PAaBHOMEPHO JIBHXKYILErOCs
Tela OT BPEMEHM JABW)KEHHUS Teja, CWJIbl TPEHUS CKOJBXKEHHS OT Beca Tela, KauecTBa
00pabOTKH TOBEPXHOCTEW TEeJI M HE3aBUCUMOCTH CHUJIBI TPEHHS OT IUIOIIATU
CONPUKOCHOBEHHUS TEJ, CUJIbl YNPYTrOCTH OT YJUIMHEHUS NPY>KUHBI, BBITAJIKHUBAIOIIEH
CUJIBI OT 00BEMA MOTPyKEHHOM YaCTH Tejla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IMIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUM IJIaBaHUS Tell,
YCIIOBHMIA paBHOBECHSI pblyara W OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUU Y4EOHOTO
UCCJIEIOBaHMsI, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHMUS, CIIEAYs MPEAI0KEHHOMY
any, (PUKCUPOBATh PE3yJbTAThl TONYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIUYUH B
BUJE TPEUVIOKEHHbIX Tabnuil M TrpadukoB, JedaTh BBIBOABI 10 pe3yibTaTaM
UCCJIEIOBAHMS;

IIPOBOAMTH KOCBEHHBbIE M3MEpPEHHUs (U3MUECKUX BEJIWYMH (IUIOTHOCTh BEIIECTBA
JKUAKOCTH M TBEPIOTO Tela, CHJIAa TPEHMsI CKOJIBKEHUS, [JaBJICHHE BO3/AyXa,
BBITJIKMBAIOIIAS CHJIA, IEHCTBYIONIAs HAa TMOTPYKEHHOE B )KUIKOCThH TEJIO, KOAPPHUIIUEHT
MIOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHW3MOB), CIENYs MPENI0OKEHHOW MHCTPYKIUU: NpU
BBITIOJIHEHUH W3MEPEHUH COoOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBIUUCIISATH
3HAYCHUE HCKOMOM BEITUYUHEI;

coOmonaTh TMpaBWja TEXHUKHM Oe30macHOCTH Tpu  paboTe ¢ J1aOOpaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIIMIIBI AEMCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JUHAMOMETp, cOOOIIatoIIMecs COCy/Ibl, OapoMeTp, pblyar, NOJBUKHBIA U HENOJABUKHBIN
0JI0K, HAKJIOHHASI TJTIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIEI JHCTBUS U3YYCHHBIX NMPHOOPOB U TEXHUYECKHX YCTPOMCTB
C ONOpol Ha MX OmMcaHUs (B TOM 4HCIE: MOAIIMIHUKH, YCTPOMCTBO BOIOIPOBOA,



THJIpaBIMYECKUN TIPECC, MaHOMETp, BBICOTOMEpP, IIOPIIHEBOM HAacoC, apeoMeTp),
UCTIONB3Ysl 3HAHUS O CBOWCTBaX (DM3MYECKHX SIBICHUH W HEOOXOAMMBIC (PH3HUECKHUE
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TNPUMEPHl  (HaXOAUTh HWHPOPMALKIO O TpPUMEpax) MPaKTUIECKOTO
UCIIONIb30BAaHUS (U3NYECKUX 3HAHMH B TIOBCEJHEBHOM JKM3HM s oOecredeHus
Oe3omacHOCTH TMpu OOpalleHuu ¢ TNpuOOpaMM M TEXHUYECKHMMM YCTpPOWCTBaMH,
COXpaHEHHUs 3JI0POBbSl U COOIIOCHHSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpY KaroIlen
cpene;

OCYUIECTBIISATh OTOOP HCTOYHUKOB HHPopMmanuu B lIHTepHEeTe B COOTBETCTBUHM C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIMXCSI 3HAHMM U MYTEM CpaBHEHUS
pa3IMYHBIX MCTOYHHMKOB BBLAEIATH MH(OpPMAILMIO, KOTOpas SBISIETCS INPOTUBOPEUMBON
WJIM MOKET OBITh HEJIOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJIHEHUH YYEOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
($u3NYECKOr0 COJIep)KaHusl, CIIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAIMM W3 OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE 23
MCTOYHUKOB HH(pOpMaUU (PU3MYECKOTO COACP)KaHUs, B TOM YHUCIE MyOIMYHO IenaTh
KpaTKue COOOLICHHsI O pe3yibTaTaX MPOEKTOB WM YYEOHBIX MCCIEIOBAaHUH, MPHU ATOM
rpaMOTHO  WCTOJNB30BaTh  M3YYCHHBIM TMOHATUHHBIA  ammapar Kypca  (DU3HKH,
COIPOBOKATh BBICTYIIJICHUE NTPE3EHTAIIUEH;

NpY BBIMIOJTHEHUN YYEOHBIX MPOEKTOB M HCCIICAOBAHUM pPACIpenesiTh OOS3aHHOCTH B
rpynne B COOTBETCTBUU C MOCTABJIEHHBIMU 33J1a4yaMU, CJIEIUTh 3a BHIIOJHEHUEM IUIaHA
NENCTBUM, aJeKBAaTHO OLICHMBAThb COOCTBEHHBIM BKJIAJ B JIE€ATENbHOCTh TIPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKATHBHOE B3aUMOIEUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHmy oOydenuss B 8 Kiacce mpeiMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHH:

UCIIOJIb30BaTh IMOHATHS: Macca M pasMeEpbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U
MOJICKYJI, arperaTtHble COCTOSIHUSI BEIIECTBAa, KPUCTAUIMYECKHE U aMop(dHbIe Tea,
HaCBILICHHBI M HEHACBHIIICHHBIM Map, BIaXXHOCTh BO3yXa, TeMIepaTypa, BHYTPEHHSs
SHEprusi, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsif, JIEKTPUUYECKOE
110J1€, POBOJIHUKHU U AUAJIEKTPUKH, TOCTOSHHBINA 3IEKTPUYECKUI TOK, MArHUTHOE T10JIE;
pa3nuuaTh SBJIEHUS (TEIUIOBOE pacIIMpeHHEe M cXaTue, TeIvlonepenadya, TEIIOBOe
paBHOBECHE, CMAaYMBaHUE, KalIWJUIIPHBIC SIBICHUS, UCIIApEHNE, KOHJEHCAlMsl, TUIaBJICHUE,
KpucTajuiM3anust  (OTBEpJeBaHUE), KWUIIEHUE, Tervlonepenaya (TEIUIONPOBOIHOCTD,
KOHBEKLIUS, H3JIy4YeHHE), DJCKTpHU3alus Tel, B3aUMOAECHCTBHE 3apsiioB, JEHUCTBUS
AIIEKTPUYECKOTO0 TOKAa, KOPOTKOE 3aMblKaHWE, B3aUMOJIEHCTBUE MAarHUTOB, JAEHCTBHE
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsE UHIYKIMS) 110 ONHUCAHUIO
UX XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX AaHHOE (pu3nueckoe
SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOLUIEM MHpE, B
TOM 4Hciie (PU3HUECKUE SIBICHUS B IIPUPOJIE: OBEPXHOCTHOE HATSKEHHUE U KaNUJUIIPHBIE
SBJICHUS B IPUPOJIE, KPUCTAIIBI B MIpUpoe, n3inyueHue CoiHIla, 3aMep3aHre BOJTOEMOB,
MoOpcKkue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJICKTPUYCCKHUE SBICHUS B
atMocdepe, DIIEKTPUYECTBO IKUBBIX OpPraHU3MOB, MarHUTHOE IoJie 3eMid, Apeid
MIOJIFOCOB, POJIb MarHUTHOTO TOJISL JJI KU3HU Ha 3eMile, MOJIAPHOE CUSHUE, NPU ITOM
NEPEBOJUTHh MPAKTUYECKYIO 3a7auy B Y4YeOHYIO, BBIJIENSTH CYIIECTBEHHBIE CBOMCTBA
(mpu3HakM) (pU3HUYECKUX SIBICHUN;

OIMCHIBATh U3yUEHHBIC CBOWCTBA Tel M (PU3MUYECKHUE SIBICHUS, MCIOIB3Ys (PU3NUECKUE
BEIMYMHBl (TeMIeparypa, BHYTPEHHSSI JHEpPrHs, KOJMYECTBO TEIUIOTHI, YJeJIbHas
TEIUIOEMKOCTh ~ BEILECTBA, YJEJbHas TEIUIOTa IUIABJICHUS, YJeJIbHasg  TEIUIOTa



napooOpa3oBaHusi, yJelbHas TEIUIOTa CTrOpaHUs TOIUIMBA, KO3(QGHUINEHT IO0JIE3HOTO
JEHCTBUS TEMJIOBOM MAIlIMHBI, OTHOCUTENbHAs BIAXKHOCTb BO3/yXa, JJIEKTPUUYECKHM
3apsill, CHJIa TOKa, JIEKTPUUYECKOE HANPSIKEHHE, CONPOTUBIICHUE NMPOBOJHMKA, YAEIbHOE
COIIPOTHBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTH DJEKTPUYECKOTO TOKA), TPU OMUCAHUHU
NPaBWIBHO TPAKTOBATh (PH3MUECKUI CMBICT HCIIONB3yEMbIX BEJIWYHH, OOO3HAYCHUS W
eNMHUIBI  (U3NYECKUX BEJIMYUH, HAXOAWUTh (OPMYIBI, CBA3BIBAIOIIME JAHHYIO
(¢u3NYECKYI0 BEJIMYUHY C JPYTUMHU BEJIWYMHAMM, CTPOUTh TpapuKd HU3YyHYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOICTBA Tel, (PU3NUECKHE SIBICHHS M MPOLIECCHI, UCTIONIB3YSl OCHOBHBIE
MIOJIO)KEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHMsI BELIECTBa, IPUHLHUII
CYIIEPIIO3ULIMHY MOJIEH (Ha KAUeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHUs 3apsaaa, 3akoH OMma
JUISl yJacTKa Liemu, 3akoH Jxoyns—JIeHna, 3aKkoH coXpaHEeHHs SHEPTUH, NIPU ITOM J1aBaTh
CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMAaTUYECKOE BBIPAKCHHUE;
O00BACHATH (hU3HUECKHE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalul
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh MPUYMHHOCIIECTBEHHBIE CBA3H,
CTPOUTHb OOBSICHEHHE M3 1—2 JOrMUYecKHX IIaroB ¢ Oonopoil Ha 1—2 M3y4yeHHBIX CBOWMCTBA
bu3nUecKkux SABICHHNA, GPU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3adayd B 2—3 JEHCTBHA, HCIONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3bIBArOIIME (PU3MUECKUE BEIMYMHBL: HA OCHOBE aHaJM3a YCJIOBHS 33/1a4M 3alMCHIBATH
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUIs pELICHMs 3aJadyd, BBIOMpPATH
3aKOHBI M (HOpMYJIbI, HEOOXOAMMBIE ISl €€ PELIeHNUs, IPOBOJANUTH PAacu€Thl U CPAaBHUBATH
MOJTYYCHHOE 3HaYeHHE (PU3UUECKON BETMUMHBI C N3BECTHBIMHU JIAHHBIMH;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIN (PU3HMUECKUX METOJIOB,
UCIIONIB3YSl  ONMCAaHWE HCCIIEOBAaHMS, BBIACIATH IPOBEPSIEMOE  IPEANONOKEHHE,
OLICHUBATh MPaBUJIBHOCTh MOPsI/IKA MPOBEACHUS UCCIIEI0OBAHMSI, 1E1aTh BHIBOJIBI;
IIPOBOAMTD OIIBITHI 110 HAOJIIOIEHUIO (PU3NYECKUX SBICHUN WIN (PU3NYECKUX CBOMCTB TEl
(KanWIIsIpHbIE SIBJICHUS, 3aBUCUMOCTh JABJIEHUS BO3yXa OT €ro o0béma, TeMIeparypsl,
CKOPOCTH TIpOIlecCa OCThIBAHMSI M HArpeBaHMsI NPU M3JIyYEHUU OT LIBETA M3IIydarolen
(moryomaroieil) HOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPbI KHUIKOCTH U
wionaaM €€ MOBEPXHOCTH, JJIEKTpU3alUsg Tell M B3aUMOJIECHCTBHE AIIEKTPUYECKHUX
3apsAA0B, B3aMMOJEHCTBHE IOCTOSHHBIX MAarHWTOB, BU3yallM3allisd MarHUTHBIX IOJIEH
MIOCTOSTHHBIX MarHUTOB, JIEWCTBUS MarHUTHOTO IOJI Ha IMPOBOAHMK C TOKOM, CBOMCTBA
AIIEKTPOMArHUTa, CBOWMCTBA DJEKTPOJBUTATENS TOCTOSHHOTO TOKa): (OPMYIHPOBATH
NpoBEpsIEMbIE MPENIOIOKEHHS, COOUPATh YCTAHOBKY W3 MPEAJIOKEHHOTO 000py/10BaHuS,
ONMCHIBATh XOJ1 OMbITAa U POPMYJIUPOBATH BHIBOIBL;

BBIMIOJHATh NPSMbIE M3MEPEHHs TEMIIEPATypbl, OTHOCUTEIBHOW BIAXKHOCTH BO3/AYyXa,
CWJIBI TOKA, HAIPsDKEHHS C HCIIOJIb30BAHMEM AaHAJIOTOBBIX INPUOOPOB U JaTYHMKOB
(¢u3NYEeCKUX BEIWYMH, CpPaBHHUBATH pE3YyJbTaTbl HM3MEPEHHH C Y4ETOM 3aJaHHOUN
a0COJIFOTHOM TIOTPELIHOCTH;

MPOBOJUTH HCCJIEIOBAHNE 3aBHUCUMOCTH OJHOW (DU3MYECKOW BEIMUYMHBI OT JPYTroM C
MCIIOJIb30BAaHUEM TNPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHBIIEHHS IPOBOJAHHUKA OT €r0
JUIMHBI, TJIOLIAAM IONEPEYHOr0 CEYEHHS W YJEIbHOIO CONPOTHBIIEHUS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MIYIIEro Yepe3 MPOBOJHUK, OT HANpPSKEHHs] HAa MPOBOJHUKE,
UCCIICIOBAaHUE IIOCJIEOBATEIBHOTO U MApajUIEIbHOIO COEIUHEHHMH IPOBOJHHMKOB):
IUIAHUPOBATh HCCIIEJOBaHME, COOMpPATh YCTAHOBKY W BBINOJIHATH M3MEPEHHUs, CIIEHys
NPE/UIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3YJbTAThl MOJYYEHHONW 3aBUCHMOCTH B BHJIE
TabJIMI ¥ rpauKOB, JIe]aTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEI0BAHUS;

NPOBOJUTH KOCBEHHBIE HM3MEpeHHs (U3NYECKHX BeNWYHH (yIelnbHas TEIUIOEMKOCTh
BEILIECTBA, CONPOTHUBICHUE INPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPHUYECKOTO TOKA):
IUIAHUPOBAaTh ~ M3MEPEHHUs, CcOOMpaTh HKCHEPUMEHTAIbHYIO  YCTAaHOBKY, cIleays
IPEJI0KEHHON UHCTPYKIUH, U BBIYUCIISATh 3HAUEHNUE BEJIMUNHBI,



coOmonaTh TMpaBWja TEXHUKM Oe30macHOCTH Tpu  paboTe ¢ J1aOOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIMIIEI JCHCTBUS U3YYCHHBIX NMPHUOOPOB U TEXHUYECKHX YCTPOMCTB
C OTOpOY Ha UX OMHCaHUs (B TOM YHCJIE: CUCTEMa OTOIUICHHUS JJOMOB, THTPOMETP, MapoBast
TypOuHa, amrepmerp, BOJITMETD, CU€TUMK AIIEKTPUIECKOIN SHEPIHUH,
AJIEKTPOOCBETUTENIbHBIE NPUOOPHI, HArpeBaTeIbHBbIE AIIEKTPONPUOOPHI  (IPUMEPHI),
AIIEKTPUYECKHE TPEJOXPAHUTEIH, JJIEKTPOMArHUT, OAJIEKTPOABHUraTeNb ITOCTOSHHOTO
TOKa), WCIIONB3ysl 3HAHUS O CBOWCTBaX (HU3MUECKUX SBJICHUH M HEOOXOIUMBIE
¢du3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXeMaM
U CXEeMAaTUYHBIM PUCYHKaM (’KHJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATENIb BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI
AIIEKTPUYECKHX IIETICH ¢ MOCIeT0BaTEeIbHBIM U MapauIeIbHBIM COCTUHEHUEM JJIEMEHTOB,
pas3nnyas ycIoBHbIE 0003HAUEHHS SJIEMEHTOB AIEKTPUIECKHX IIETICH;

NPUBOAUTH TNPUMEPHl  (HaXOAUTh HWHPOPMALKIO O TpUMEpax) MPaKTUIECKOTO
UCTIONBb30BaHUs  (pU3MYECKNX 3HAHWH B MOBCETHEBHOM IKM3HH Ui OOECICUYeHUs
Oe3omacHOCTH TMpu OOpalleHuu ¢ TNpuOOpaMM M TEXHUYECKHMMM YCTpPOWCTBaMH,
COXpaHEHHS 37I0POBbS M COONIOJICHHSI HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKPYIKAroIIei
cpene;

OCYILECTBIISATh IOUCK MH(pOpMamu (pusnyeckoro conepkanus B MHTEpHETEe, HA OCHOBE
UMEIOIIMXCA 3HAHUW M TYTEM CpPaBHEHUS JOMOJHHUTEIBHBIX HMCTOYHHKOB BBIJENATH
MH(POPMALINIO, KOTOpAs SIBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEZOCTOBEPHOIA;
UCTIONIb30BaTh TPU BBHINMOJHEHUH YYEOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
¢u3nUecKoro cojepKaHus, CIpaBOYHBIC MaTEpUaNbl, pecypchl ceT MHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAIMM W3  OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIE THCHMEHHBIE U KpaTKHE YCTHBIE COOOMIEHHs, 0000mas
MHPOPMALIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3MUECKOTO COACpKAaHUS, B TOM YHUCIE
nyOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM MITM MCCIIEIOBATEIbCKOM TSI TEIbHOCTH,
NPy 3TOM TPAMOTHO HCIIONB30BaTh M3yUCHHBIN MOHATHHHBIN ammapaT Kypca (HU3UKH,
COIIPOBOKJATh BHICTYIJICHUE TIPE3CHTAIINEH;

NpU BBIIOJHEHUH YYEOHBIX TIPOSKTOB M HWCCIEAOBAaHMHA (U3NYECKHUX IPOIECCOB
pacripeneniate 00S3aHHOCTH B TPYNIE B COOTBETCTBHHM C TIOCTABJICHHBIMH 33/1a4aMH,
CJICZIUTH 3a BBHITIOJHEHUEM IUIaHA JICHCTBHI U KOPPEKTHPOBATH €T0, a/IeKBATHO OI[CHUBATH
COOCTBEHHBI BKJaJ B JICATEIHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHUKAaTHBHOE
B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTH pa3pemaTrb KOH(PJINKTHL.

K koHmy oOydeHuss B 9 Kiacce mpeiMeTHBIE pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHHH:

UCIIOJI30BaTh TOHSTHS: CHCTeMa OTCu€Ta, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCUTEILHOCTh MEXaHHYECKOTO JBIDKEHUS, nedopMmarus (ynpyras, IUIacTU4eckKas),
TpEHUE, IIEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KU, LEHTP TAKECTH,
abCONIIOTHO TBEPJIOE TEJO, LEHTP TSKECTH TBEPAOIO TEja, PaBHOBECHE, MEXAHUYECKUE
KoJieOaHUsl M BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, HIEKTPOMATHUTHBIC BOJHBI, IIIKAJa
AJNIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JIaIbHO30PKOCTh, CIIEKTPhI UCITYCKAHMS
Y TIOTJIONICHUS, anb(da, OeTa- 1 TaMMa-u3TyueHUs, H30TOIIbI, SiIepHas SJHEPTeTHKA;

paznuyaTh sIBJIEHHA (PaBHOMEPHOE M HEPAaBHOMEpPHOE MPSIMOJIIMHEWHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUXKEHHE, CBOOOJHOE MaJECHHUE TEJ, PaBHOMEPHOE
JIBIKEHUE 110 OKPY>KHOCTH, B3aUMOJICHCTBHUE TEJI, pEaKTUBHOE JABUKEHHUE, KOlebaTeIpHOe
JIBIDKEHUE (3aTyXaloIllUe U BBIHYKJICHHbIE KOJIEOAHUsI), PE30HAHC, BOJHOBOE JBIKEHUE,
OTpakeHHE 3BYKa, NPSIMOJIMHENHOE paclpOCTpaHEHNE, OTPAKEHHUE U MPEIOMIIEHUE CBETA,
MI0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokKeHHe Oeoro cBeTa B CIIEKTP M CIOKEHHUE



CHEKTPAJbHBIX  IIBETOB, JUCIEPCUS  CBETA, €CTECTBEHHas  paJlOaKTUBHOCTb,
BO3HUKHOBEHHUE JIMHENYAaTOro CIEKTpa M3JIy4E€HHs) IO OINUCAHUI0 HMX XapaKTEpHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (M3NYECKUX SIBICHUH B OKpYyXKamoomeMm mupe (B
TOM 4YHClIe (PU3NYECKHE SBJICHUS B IMPHUPOJAE: NPUIUBHI U OTJIMBBI, JBUKEHHE IUIAHET
CoslHEeYHO! CUCTEMBI, PEaKTUBHOE JIBM)KEHUE >KMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHMYECKHEe BOJIHBI, I[yHaMH, 53XO0, I[BeTa TeJ,
ONTUYECKHE  SABJIIEHUS B  IpUpoje,  OHOJOrMyeckoe  JEHCTBHE  BUIUMOTO,
YIBTPAPUOIECTOBOTO U PEHTICHOBCKOTO M3JIyYCHUMN, €CTECTBCHHBIN PaJIMOAKTUBHEIN (HOH,
KOCMHUYECKHME JIy4M, paJMOaKTUBHOE U3IYYEHHE NPUPOJIHBIX MHUHEPAJIOB, JEWCTBHE
paZMOaKTUBHBIX H3JyYeHUH HaA OpraHu3M uYeJloBeKa), IpH 3TOM IEPEBOAMTH
IIPAKTUUYECKYIO 33/Jady B y4eOHYIO, BBIJCNATH CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKU)
(bu3NYECKUX SIBICHU;

OIMCHIBATh U3yUEHHBIC CBOWCTBA Tel M (PU3MUYECKHUE SBICHUS, MCIOIB3Ys (U3NUECKUE
BEJIMYMHBI (CpeAHssl U MTHOBEHHasi CKOPOCTh Teja IpPU HEPAaBHOMEPHOM JIBUKCHHH,
YCKOpEHUE, NepEMEILIEHHE, ITYTh, YTI0Basi CKOPOCTb, CHJIa TPEHMSI, CHJIa YIPYTOCTH, CHJIa
TSKECTH, YCKOPEHHE CBOOOJHOIO NaJEHHUS, BEC Teaa, UMIYJbC Tejla, UMITYJIbC CHIIBI,
MexaHuyeckass padoTa M MOILHOCTb, IMOTEHLMAJIbHAs 3HEPIUs Tena, MOJHATOrOo Hal
MIOBEPXHOCTBIO 3€MJIM, IOTEHIMallbHas JHEPrusi C)KAaTOM MNpYyKHUHbI, KUHETUYECKas
SHEprus, MOoJHasi MEXaHWYeCcKasi SHEPrus, NEPUO] M 4acTOoTa KOJeOaHWW, UIMHA BOJIHBI,
IPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEIOMIIEHHS CPEbl), IPU
ONMCAaHWM TPABHIBHO TPAKTOBaTh (PU3MUECKUIl CMBICI HCIOIB3YEMBIX BEJIWYHH,
0003Ha4YEeHNsI M €IMHULBI (U3NYECKUX BEJIMYUH, HaXOAWUThb (OPMYJIbI, CBS3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIIMYHMHY C APYTUMH BEITMUYMHAMH, CTPOUTH TPAPHUKH M3YUECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUYNH;

XapaKTepH30BaTh CBOMCTBA Tell, (pU3MUYECKHE SBICHUS M TPOIECCHI, MCIOIB3Ys 3aKOH
COXpaHEHHs DSHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHLHUI CYNEpPIIO3ULUU CUJI,
IPUHLMII OTHOCUTENbHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJbCa,
3aKOHBI OTPAKEHUS U NPEJIOMJIICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps,IOBOT0 U MacCOBOIO
qucesl MpHU AJEPHBIX PEAKIUSIX, P 3TOM JaBaTh CIOBECHYI (OPMYJIUPOBKY 3aKOHA U
3aIlMChIBaTh €T0 MaTEMaTUYECKOE BbIPAKEHHUE;

O00BACHATH (hU3HUECKHE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalnul
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATE IPUYUHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ ONOpOW Ha 2—3 M3y4YEHHBIX CBOWMCTBA
¢bu3nueckux SBICHUNA, GPU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

pemaTte pacu€THble 3ajjaur (ONMMpAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHMI), UCHOJB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJaud 3alUCBIBATh KPAaTKO€ YCJIOBHE, BBIABIATh HEAOCTAIONIME WJIM H30BITOYHBIE
JAHHbIe, BBIOMpATh 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC IJIsl PEUICHHS, MPOBOAUTH
pacy€Thl M OLIEHUBATh PEATTUCTUIHOCTD MOJTyUYSHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHBI,
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEHIMTH MPU MOMOIIN (PU3HMUECKUX METOJIOB,
UCIIONB3YSl  ONMCAaHWE HCCIEOBAaHUS, BBIACIATH IPOBEPSIEMOE  IPEANONOKEHHE,
OLICHMBATh IPaBWJIBHOCTh IOpSAJKAa NPOBEICHHUS MCCIEAOBAHUA, JEJIaTh BbHIBOJIBI,
MHTEPIIPETUPOBATh PE3yJIbTAaThl HAOJIIOIEHUH U OIBITOB;

IIPOBOAMTD OIIBITHI 110 HAOJIIOIEHUIO (PU3NYECKUX SBJICHUN WIN (PU3NYECKUX CBOMCTB TeEl
(u3yueHne BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpAaHEHHs DSHEPIUH, 3aBUCUMOCTH
nepuoaa KoyiebaHU NPy >KMHHOTO MAasATHHKA OT MAcChl Ipy3a U JKECTKOCTH NPYKHUHBI U
HE3aBUCHMOCTh OT aMIUIMTY/bl MajblX KOJEOaHUH, MPSMOJIMHENHOE paclpoCTpaHEHHE
CBETa, pa3joKeHue Oeloro CBeTa B CIEKTP, U3yUYEHUE CBOWCTB M300paXKEHUS B IJIOCKOM
3epKajie ¥ CBOMCTB H300pakeHHUs MpeaMera B coOuparoliedl JrMH3e, HaOIIoJeHUE
CIUIOIIHBIX M JIMHEHUYATBhIX CHEKTPOB M3JIyYEHHUS): CAMOCTOSTENILHO COOMPATh YCTAHOBKY



U3 M30BITOUHOrO Habopa 00OPYZOBAaHMSA, OINUCHIBATH XOJ ONbITA U €ro pPe3yJbTaThl,
(bopMyIUpOBaTh BHIBOJIBI;

IIPOBOAMTH TpU HEOOXOJAMMOCTH CEPUI0 NPSIMBIX HU3MEPEHMH, OIpenesss cpenHee
3HaYeHHE U3MepsieMON BeIMYMHBl ((POKYCHOE paccTosHUE CcOOMparoed JIMH3bI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHHs (M3MEpUTENHFHOT0 TpUoopa);

IIPOBOAMTH HCCJIEIOBAHUE 3aBUCHMOCTEM (PU3NYECKMX BEJIWYMH C HCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUN (3aBUCHUMOCThH ITyTH OT BPEMEHM NPU PaBHOYCKOPEHHOM JABM)KEHUU
0e3 HayaJIbHOW CKOpPOCTH, Mepuoja KojeOaHui MaTeMaTHYeCKOTO MasTHHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUsI CBETA OT yTJjia MMaJIeHUs U yIJla IPeJOMJIEHUS OT yIia
najieHus): IUIAHUPOBAaTh  HCCJIEIOBAaHMWE, CAMOCTOSATENBHO COOMpATh  YCTAHOBKY,
(GUKCHpOBaTh pe3yNbTaThl MOJTYYCHHOW 3aBUCHMOCTH (PU3MUYECKUX BEIUYMH B BHJIE
TabJIUI ¥ rpauKOB, J1€7aTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIEI0BAHUS;

NPOBOJIUTh KOCBEHHBIE W3MEpeHHS (U3MYECKHX BeNWYMH (CpeAHsAs CKOpOCTh U
YCKOpEHHUE Teja NMpPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOrO MajeHMS,
KECTKOCTh TPYXKUHBI, KOID(UIMEHT TpPEeHUs CKOJNBKEHMs, MeXaHudeckas pabora u
MOIIHOCTb, YaCTOTa U NEPUOJ KOJEOAHUN MAaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB,
ONTHUYECKas CHJIa COOMPAIOIEH JIMH3bI, paAMOAKTUBHBIN (OH): MIIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTAJIbHYI0O YCTAaHOBKY U  BBINOJHATH H3MEPEHMS, CIeays
IPEJUIOKEHHOW MHCTPYKLIMH, BBIYUCIATH 3HAUYEHUE BEJIMYMHBI W aHAJIU3UPOBATH
MIOJTy4YEHHBIE PE3YJIbTAThl C YUYETOM 33JJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOmonaTh TMpaBWja TEXHUKHM Oe3omacHOCTH Tpu  paboTe ¢ J1aOOpaTOPHBIM
000pyI0BaHUEM;

pa3nn4aTh OCHOBHBIC NMPU3HAKH U3yUEHHBIX (QH3MUECKUX MOETCH: MaTepraibHas TOUKa,
abCONIIOTHO TBEPJIO€ TEJIO0, TOYEUHBIM MCTOUYHUK CBETA, JIy4, TOHKas JIMH3a, [JIaHeTapHas
MOJIeIb aTOMa, HyKJIOHHAsl MOJIEIb AaTOMHOTO /1pa;

XapaKTepU30BaTh MPUHIIMIIEI JCHCTBUS U3YYCHHBIX NMPHOOPOB U TEXHUYECKHX YCTPOMCTB
C OIOpPOM Ha UX ONHUCAHMS (B TOM YMCIIE: CIUAOMETP, JaTYUKU MOJI0KEHMSI, pACCTOSHUS U
YCKOPEHHUs, paKeTa, 3X0JOT, OYKH, MEPUCKOM, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, JTO3UMETp, Kamepa BuiabcoHa), HCHONB3Yys 3HAHUS O CBOMCTBax
¢du3nUecKkux ABICHUN U HEOOXOAMMbIe (PU3MYECKHe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
MU3MEPUTENBHBIX NPUOOPOB M TEXHOJOIMUECKHUX MPOLECCOB IPU pELIEHUH Y4deOHO-
IIPAKTUYECKUX 3aJa4, ONTHYECKHE CXEMbl I IMOCTPOECHMSI M300pak€HUH B IJIOCKOM
3epKajie U coOuparomiei JuH3e;

NPUBOAUTH TNPUMEPHl  (HaXOAUTh HWHPOPMALKIO O TpPUMEpax) MPaKTUIECKOTO
UCIIONIb30BAaHUS (U3NYECKUX 3HAHMH B TIOBCEJHEBHOM JKM3HUM s oOecredeHus
Oe3omacHOCTH TMpu OOpalleHuu ¢ TpUOOpaMM M TEXHUYECKHMMM YCTpPOWCTBaMH,
COXpaHEHHUS 3JI0POBbSl U COOIOJCHHSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpY KaroIlen
cpene;

OCYILECTBIIAT MOWCK HWHpopManuu (QuU3MUECKoro coaepxanus B HHTepHeTe,
CaMOCTOSITENIbHO  (OPMYJIMPYS TIOMCKOBBIA 3ampoc, HAXOAWTh IIyTH OIpPEIeICHUs
JIOCTOBEPHOCTH TIOJNyYEHHOW WHQPOpPMAIMM HA OCHOBE WMCIOMIUXCS 3HAHUU W
JIOTIOJTHUTENbHBIX UCTOUHUKOB;

UCTIONIb30BaTh TPU BBHIMOJHEHUH YYEOHBIX 3aJaHWil HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(Gu3NYECKOr0 COJIep)KaHusl, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMl KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAIMM W3 OJHOMN
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMMCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(pOpPMAIUU U3
HECKOJIBKUX  HMCTOYHMKOB  (PM3MUYECKOTO  COJACPXKAHUs, IyOJUYHO TIPEACTABIATH
pe3ysbTaThl MPOEKTHOW WJIM HCCIIENOBATEIbCKON JEATENbHOCTH, NMPU ITOM TI'PAMOTHO
UCTIONIb30BaTh M3YYCHHBIM TOHATHHHBIM ammapaT H3y4aeMoro paszuena (U3NKH |



COMpPOBOXKJAaTh BBICTYIUIEHHE IMpe3eHTaluued ¢ Y4YETOM OCOOEHHOCTEN ayauTopun
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumMeHoBaHue KoandecTBo yacos 5 (undp ) BocnurarenbHbIH NOTEHIUA U3YYCHUS
0 JIEKTPOHHBbIE (LM(pPOBLIE
w/n | PASACIOB HTEM B Koutposbn | TIlpakruuec 06 TeMBI (ypoKa, 3aBATA)
cero pa3oBaTe/IbHbIe pecypcChbl
NporpamMmal ble paGoThI KHe padoThl

Pasnea 1. @usuka u eé poab B

MO3HAHNHU OKPYKAKLIEero MUpPa

1.1

®dusuka - HayKa o
IPUPOLE

bu6mmoreka [IOK https://
m.edsoo.ru/7f416194

* MPOSIBJICHUE UHTEPECA K UCTOPUHU U
COBPEMEHHOMY COCTOSIHUIO POCCUUCKON
¢u3nIecKoil HAyKH;

* [IEHHOCTHOE OTHOIIEHHE K JOCTH)KCHUSAM
POCCUICKUX yUEHBIX-(DU3UKOB; OCO3ZHAHUE
HMEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO
WHCTPYMEHTA TTO3HAHUS MUPA, OCHOBBI
pa3BUTHA TEXHOJIOTUN, BAXKHENIIEH
COCTABJISIFOIIECH KYJBTYPHI;

1.2

duznueckue
BEJIINYNHEI

bu6nuoreka LIOK https://
m.edsoo.ru/7f416194

* BOCIIPUATHE 3CTETUYECKUX KAYECTB
¢u3ndeckol HayKu: e€ rapMOHIUYHOTO
IIOCTPOEHUS], CTPOTOCTH, TOUHOCTH,
JIAKOHUYHOCTH;

* OCO3HaHHE IIEHHOCTH (PU3NIECKON HAYKU
KAaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUIIEH
COCTABJISIOIIEH KYJIBTYpBI;

* pa3BUTHE HAYYHOU JFO003HATENEHOCTH,
MHTEpECa K UCCIEA0BATEIbCKON
JIeATENbHOCTH;

1.3

EcTecTBeHHOHAyYHBIN
METO/] IO3HAHUS

bu6mmoreka [{OK https:/
m.edsoo.ru/7f416194

¢ I'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B
00CcyXIeHnH 00IIIECTBEHHO 3HAYNMBIX U
THYECKUX MPOOIIEM, CBI3aHHBIX C
MPAKTHYECKUM MPUMEHEHUEM JIOCTHKCHUI
bU3MKHY;




* OCO3HAHUE BA)KHOCTU MOPAJIbHO-
3TUYECKUX MPUHIIAIIOB B JAEATEILHOCTH
YYEHOTO;

* IICHHOCTHOE OTHOILICHHE K JOCTIDKEHHUSIM
POCCHICKMX YUEHBIX-(HU3HUKOB;

Hroro no pazneny 6

Paznen 2. [lepBoHayasibHble CBeIeHNs

0 CTPOCHUH BeIIICCTBA

2.1 CtpoeHue BelecTa 1

bu6mmoreka LIOK https://
m.edsoo.ru/7f416194

* OCO3HaHUE IIEHHOCTH 0E30IMacHOro 00pasa
JKU3HH B COBPEMEHHOM TEXHOJIOTUICCKOM
MHpE, BaXXKHOCTH IPaBHI 6€30MMACHOTO
MTOBEIEHNS Ha TPAHCITOPTE, Ha JI0porax, ¢
AIIEKTPUICCKUM U TETIOBBIM 000pyIOBaHHEM
B JIOMAIIIHUX YCIOBHUSAX;

* c(hopMHUPOBAHHOCTh HaBbIKA pediekcuy,
MpU3HAHKWE CBOETO MPaBa Ha OMIMOKY 1
TAKOT'0 e TpaBa y JIPyroro 4eaoBeKa;

JIBrxeHue u
2.2 B3aUMOJIENCTBUE 2
YaCTHUI] BEIleCTBa

bu6mmoreka LIOK https://
m.edsoo.ru/7f416194

* OCO3HAaHHWE LEHHOCTH (PU3MYECKON HAYKH
KaK MOILIHOTO MHCTPYMEHTA MMO3HaHUs MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEH
COCTABJISIFOIIEH KYJIBTYpBI;

* pa3BUTHE HAYYHOM JFOO03HATENEHOCTH,
HHTEpECa K UCCIEA0BATEIbCKON
JIeATENbHOCTH;

23 ArperaTHble

bu6nmoreka [HOK https://

* aKTMBHOE€ YYaCTHE B PELICHUH
MPaKTHYECKUX 3374 (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHU3aluy, ropoa,

COCTOSIHMS BEILIECTBA m.edsoo.ru/7f416194 Kpasi) TEXHOJIOTUYECKON M COIMAIbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U
(bU3MUECKUX 3HAHUIA,
Hroro no pazgeny 5

Paznen 3. /IBu:kenune u B3auMoJjieiicTBue Tej




3.1

Mexannueckoe
NBIDKEHHE

bubmuoreka [{OK https:/
m.edsoo.ru/7f416194

* OpUEHTAIMS Ha MPUMEHEHUE (PU3NIECKUX
3HAHWI JJIs pEelleHUsT 33/1a4 B 00JIACTH
OKPY>KaOIIEN CPENbI, ITAHUPOBAHUS
MOCTYTIKOB U OLIEHKU UX BO3MOYKHBIX
MOCJIECTBUM JJISL OKPYKAIOILEN Cpe/ibl;

* 0CO3HaHHUE INI00ATFHOIO XapaKTepa
9KOJIOTMYECKHX NTPOOJIEM U IyTel ux
pemeHus;

3.2

Huepnus, macca,
IUIOTHOCTh

bu6mmoreka LIOK https://
m.edsoo.ru/7f416194

* MOTPeOHOCTH BO B3aUMOJICHCTBUN TIPH
BBITIOJTHEHUH UCCIEN0BAHUN U POEKTOB
(hu3MYEeCKON HANPaBICHHOCTH, OTKPBHITOCTh
ONBITY U 3HAHUSIM JPYTUX;

* HWHTEPEC K NPAKTUYECKOMY U3YUCHHIO
npoheccuii, CBA3aHHBIX C (PU3HUKON;

3.3

Cura. Bune! cun

14

bubmuoreka [{OK https:/
m.edsoo.ru/7f416194

* OpHEHTAlUs Ha IPUMEHEHHE (PU3NUECKUX
3HAHWI JJIs pEelleHUsT 33/1a4 B 00JIACTH
OKPY>KaOIIEN CPENbI, IIAHUPOBAHUS
MOCTYTIKOB U OLIEHKU UX BO3MOYKHBIX
MOCJIECTBUM JJISL OKPYKAIOILEN Cpe/ibl;

* 0CO3HaHHUE INI00ATFHOIO XapaKTepa
9KOJIOTMYECKHX NTPOOJIeM U IyTel ux
pemeHus;

Hroro no pazgeny

21

Pasnen 4. /laBjeHue TBEpABIX

TeJI, KU

KOCTel U ra3os

4.1

[asnenue. Ilepenaua
JTaBJICHUSI TBEPABIMU

TeJIaMH, KUJIKOCTIMH
U ra3aMu

bu6mmoreka [IOK https://
m.edsoo.ru/7f416194

* OpHEeHTalys Ha MPUMEHEHNE PU3NIECKUX
3HAaHUH AJ1S pelieHHsI 3a1a4 B 001acTH
OKpY>Karolei cpelpl, IIaHUPOBaHUS
MOCTYTIKOB U OLIEHKH UX BO3MOKHBIX
MOCTIEICTBUH JIJIs1 OKPY KAIOIIEeH CpeIbl;

* 0CO3HaHHUE INI00ATBHOTO XapakTepa
9KOJIOTMYECKHX MTPOOJIeM U IyTel uxX
peleHus;




4.2

I[aBHeHI/IC KHUAKOCTHU

bu6nmoreka [HOK https://
m.edsoo.ru/7f416194

* OTPeOHOCTh B JOPMUPOBAHUHU HOBBIX
3HAHWI, B TOM YKCIIe GOPMYIUPOBATh HIIEH,
TIOHSATHS, TUTIOTE3BI O PUIMUSCKUX OOBEKTAX
U SIBIICHUSX;

* 0CO3HaHUE AC(PUIIMTOB COOCTBEHHBIX
3HAHWU U KOMIIETEHTHOCTEH B 00JacTh
br3uKY;

43

AtmochepHoe
JTaBJICHUE

bu6mmoreka [IOK https://
m.edsoo.ru/7f416194

* MOTPeOHOCTH BO B3aUMOJICHCTBUN TPH
BBINIOJIHEHUU UCCIIEIOBAHUI U POEKTOB
(U3MUECKON HANPaBICHHOCTH, OTKPBITOCTh
OTIBITY ¥ 3HAHUSM JPYTHUX;

* [IOBBILICHUE YPOBHS CBOEH
KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO
JIeSITENIbHOCTB;

4.4

JleficTBHE KUIKOCTH U
rasa Ha OrpyKEHHoe
B HUX TE€JIO

bu6mmoreka [IOK https://
m.edsoo.ru/7f416194

* OpUEHTAIMS Ha MPUMEHEHUE (PU3NIECKUX
3HAHWI JJIs pEelleHUsT 33/1a4 B 00JIACTH
OKPY>KaOIIEN CPENbI, IIAHUPOBAHUS
MOCTYTIKOB U OLIEHKU UX BO3MOYKHBIX
IIOCJICICTBUM JUIsL OKPY KAIOILIEN Cpe/ibl;

Hroro no pazgeny

21

Pasnea 5. PaGoTra u MOIIHOCTBH. JHEprus

5.1

Pabora 1 MommHoCTE

bu6nmoreka IIOK https://
m.edsoo.ru/7f416194

* aKTUBHOE Y4acTHE B PEIICHUN
NPAaKTHYECKHX 337124 (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHU3aluy, Fopoa,
Kpasi) TEXHOJIOTUYECKON M COIMaTbHON
HanpaBJICHHOCTH, TPEOYIOMIKUX B TOM YHUCIIE U
bU3MUECKUX 3HAHUI;

* UHTEpPEC K MPAKTHICCKOMY H3YUICHUIO
poheccuii, CBA3aHHBIX C (PU3MKOM;

52

IIpocTteie MexaHU3MBI

bu6mmoreka [IOK https://
m.edsoo.ru/7f416194

* OCO3HAHHE IIEHHOCTH 0Ee30MacHOro 00pasa
JKU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BOKHOCTH MTPAaBHJI 0€30MaCHOTO




TIOBEJICHUS Ha TPAHCIIOPTE, Ha I0pOorax, ¢
SJICKTPUICCKUM U TCIUIOBBIM O6OI)YI[0B21HI/IGM
B JIOMAIIHUX yCIIOBUSX;

* chopMUPOBAHHOCTH HaBBIKA PEQIICKCHH,
MIPU3HAHUE CBOETO IPaBa Ha OMIMOKY U
TaKOT0 XK€ IpaBa y JPYTroro YeloBeKa;

* OCO3HaHUE IIEHHOCTH (hU3NICCKON HAYKU
KaK MOIIIHOTO MHCTPYMEHTa TIO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaXKHEHUILICH

5.3 Mexanuteckas 4 1,5 Brbmorexa HOK https:// COCTABIISIOIIEH KYIBTYPHI;
JHEPrus m.edsoo.1u/7f416194 N

* pa3BUTHE HAYYHOM JFOO03HATEIILHOCTH,
MHTEpeca K UCCIIEI0BATEIILCKON
JACATCIBHOCTH,

Hroro no pazgeny 12

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO 63 12,5

YACOB I10 ITPOTPAMME




8 KVIACC

KonauvecTBo yacos JJIeKTPOHHbIE BocnurartebHBIA NOTEHIHAJ H3YYCHUS
Ne HaumeHoBaHue pa3aesioB (umdp ) TeMblI (YPOKa, 3aHsATHS)
uugpoBbie )
o/ H TeM IPOrpaMMBbl Beero KonTpoJb IIpakTHyec P
HbIE KHe padoThI o0pa3oBaTeJibHbIE
padoThI pecypcol
Paznen 1. TemioBsble siBJIeHHS
* OCO3HaHHUE EHHOCTH (PU3NIECKON HAYKH
KaK MOLIHOTO MHCTPYMEHTA ITO3HAHUS MUDA,
11 CrtpoeHue 1 cBOMCTBa 7 Bubmuoreka L{OK https:// OCHOBBI PA3SBUTHA TCXHOJIOTHH, BAKHCULICH
- COCTABIISIIONICH KYJIBTYPHI;
BEILECTBA m.edsoo.ru/7f4181ce HICH Ky IbTYPPL,
* pa3BHTHE HAYYHOH JF0003HATEILHOCTH,
MHTEpeca K HCCIIE0BATEIbCKOM
JeSITENbHOCTH,
* OCO3HaHHUE LIEHHOCTHU Oe30macHoro obpasa
’KH3HU B COBPEMEHHOM TEXHOJIOTUIECKOM
MUpE, BaKHOCTH MPaBHII 0€30MaCHOTO
L . . 1 s Bu6miorexa [TOK https:/ MOBEJICHUS HA TPAHCIIOPTE, Ha é[oporax, c
. €IIOBBIE IIPOLIECCHI 3JIEKTPUYECKUM U TEIUIOBBIM 000PyIOBaHUEM
P m.edsoo.ru/7f4181ce p Py
B JIOMAaITHUX YCIIOBUSX;
* cOPMUPOBAHHOCTH HAaBBIKA pe(IIeKCHH,
IPU3HAHKUE CBOETO IIPaBa Ha OIIMOKY U TaKOTO
K€ IpaBa y IPyroro 4ejaoBeKa,;
Uroro no pazneny 28
Paznen 2. JnekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
2.1 OJIEKTpUYECKUE 3apsiabl. 7 1 bubmmotexa [{OK https:// * AKTHUBHOE YYacTHE B PELICHUU

3apsoKeHHBIC Tena U X
B3aUMOJICUCTBHE

m.edsoo.ru/7f4181ce

NPaKTHYECKHUX 3a/1a4 (B paMKax CEMbH,
o0pa3oBaTeabHOM OpraHu3aluy, ropoja, Kpas)
TEXHOJIOTHYECKON U COLUATIbHOU
HaIlpaBJIE€HHOCTHU, TPEOYIOIIKX B TOM YHUCIIE U
(u3MIeCKUX 3HAHW;




® UHTCPEC K MMPAKTUYCCKOMY U3YUCHHUIO
pohecCcHii, CBA3aHHBIX ¢ (QU3MKOM;

2.2

ITocTosHHBIHI
3JIEKTPUUECKUH TOK

20

bubmmorexa [{OK https://
m.edsoo.ru/7f4181ce

* OpHEHTAIVs Ha IPUMEHEeHHE (PU3NIECKIX
3HAaHUH A5 peleHns 3a1a4 B 001acTh
OKpY>Karolei cpelpl, IITaHUPOBAHUS
MOCTYTIKOB U OLIEHKH UX BO3MOKHBIX
HOCJIEACTBUH JUIs OKpY KarOLEeH cpepl;

* OCO3HaHHE INI00AILHOTO XapakTepa
9KOJIOTMYECKHX MPOOJIeM U IyTel UxX
peleHus;

23

MarsuTHbBIE SBIICHUS

1.5

Bubnuoreka 1{OK https://
m.edsoo.ru/7f4181ce

* MIJIAHUPOBAHNE CBOETO PA3BUTHSA B
MPUOOPETCHUH HOBBIX (DM3UYECKUX 3HAHMUIA,

* CTpEeMJICHHE aHAIIM3UPOBATH U BBISBIIATH
B3aMMOCBSI3U TIPUPOIBI, OOIIECTBA
SKOHOMHKH, B TOM YHCJIE C UCTIONb30BaHUEM
(bU3MUECKUX 3HAHUI,

* OIIEHKA CBOMX JEUCTBUH C yIETOM BIMSHHSA
Ha OKPYIKAIOMIYIO CPEy, BO3SMOKHBIX
r1100aJIbHBIX TIOCIIEICTBUH.

2.4

ONeKTpOMarHuTHas
WHTY KM

bubmuoreka L1OK https://
m.edsoo.ru/7f4181ce

¢ IOBBIMICHHUC YPOBHA CBOEH KOMIIETEHTHOCTH
4yepe3 NPaKTUYECKYIO e TeIbHOCTD;

* MOTPeOHOCTh B POPMUPOBAHUU HOBBIX
3HAHWIA, B TOM YHCie GOPMYIUPOBATh UJICH,
IIOHATHA, TUITIOTE3bI O (1)I/I3I/I‘IGCKI/IX 00BEKTaAX U
SIBJICHUSAX,

* OCO3HaHHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUH
1 KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKY;

Hroro no pazpeny

37

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KUIIACC

N HaumenoBanue Koan4yecTBo 4acoB DJIeKTPOHHBIE BocnuraTebHBII MOTEHIMAT H3YYeHHUs] TEMBbI
0
u/ pa3aeyioB M TeM 5 Kontpos | Mpaxruuec | (ndposbie) (Ypoxa, 3aHATHS)
cero
NporpaMMsbl bHDIE KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Paznea 1. Mexannuyeckue siBJIeHUA
* OCO3HaHUE IIEHHOCTH (U3NIECKON HAYKU KaK
Mexannueckoe MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
1.1 JBIDKEHHE U CIIOCOGEL 10 1 bu6nmoreka LIOK hittps:/ Pa3BUTHS TEXHOJIOTUH, BaYKHEMILEH COCTABIIAIOIIEH
' m.edsoo.ru/7f41a4a6 KYJIBTYPBI;
Cro OIHCaHmA * pa3BUTHE HAYYHOU JIFOO03HATENFHOCTH,
WHTEpeca K HCCIICA0BATENbCKOM eITeNbHOCTH;
* OCO3HaHHWE IIEHHOCTH 0E301MacHOTr0 00pasa KU3HU
B COBPEMCHHOM TCXHOJOTHYECKOM MUPE, BAXKHOCTHU
MpaBmi1 6€30I1aCHOTO TIOBEJICHHS HA TPAHCIIOPTE, HA
1.2 B3anMoIeiicTBIE el 20 1 3 bubnnoreka [{OK https:/ JI0pOrax, C 3JICKTPUYECKAM U TETIOBBIM
m.edsoo.ru/7f41a4a6 000pyI0BaHUEM B JJOMAIIIHUX YCIIOBUSAX;
* c(hopMHUPOBAHHOCTH HaBBIKA PEQIICKCHUH,
TIPU3HAHKE CBOETO MPaBa Ha OMIMOKY M TAaKOTO JKe
MpaBa y JIPYroro 9eiIoBeKa;
* AKTMBHOE YYaCTHE B PEIICHUH MPAKTUICCKUX
3ama4 (B paMKax CeMbH, 00pa30BaTEIIbHON
Bu6moreka [JOK https:// OpraHu3aIyy, ropojia, Kpasi) TEXHOJIOTUIEeCKOH U
1.3 3aKOHBI COXpaHEHUS 10 3 ] COIMAIEHOM HaNpaBJIeHHOCTH, TPEOYIOINX B TOM
m.edsoo.ru/7f41a4a6 o
qrclne u GU3NIeCcKIX 3HAHUH;
* MHTEpEC K MPAKTUICCKOMY U3YUCHUIO
npoheccuii, CBA3aHHBIX C (PU3UKOI;
Hroro no pazneny 40
Pa3zgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHudeckue 7 3 bubaunorexa I{OK https:// | ¢ opueHTanus Ha NpUMEHEHHE (PU3MIECKUX 3HAHUH




JUIS pellieHus 3a/1a4 B 00J1aCTH OKpYsKarolen
Cpe/ibl, TUIAHUPOBAHUS MOCTYIKOB U OIIEHKH UX
BO3MOXXHBIX ITOCJIEICTBUH AJISI OKPY KaroIen

KosebaHus m.edsoo.ru/7f41a4a6
Cpensl;
* 0CO3HaHHUE MI00ANTBEHOTO XapaKTepa
IKOJIOTMYECKUX NPOOJIeM U YTl X PELICHHS;
* OTPEeOHOCTH BO B3aUMOACHUCTBHH TIPU
BBITIOJIHEHUH UCCIIEIOBAHUI U TPOCKTOB
79 MexaHudecKue BOJIHBI. ] bubnauoreka HOK htt[!SI// (1)1/13141{601(0171 HAaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY
3ByK m.edsoo.ru/7f41a4a6 Y 3HAHHSM JIPYTHX;
* TIOBBIILICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH
gyepe3 MPAKTUUECKYIO eI TEIIbHOCTB;
Hroro no pasneny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEeKTPOMAarHATHOE * MOTPeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHHH, B
TOM 4Hcie GOPMYIHPOBATE UIEH, TOHITUS
oJjie u bu6mmoreka I{OK https:// (popmysmp Aen, ’
3.1 6 THIIOTE3bI 0 PU3NYECKUX O0BEKTAX U SIBICHHSX;
SJICKTPOMArHUTHBIC m.cdsoo.ru/7f41a4a6 * 0CO3HAHKE JEPUIUTOB COOCTBEHHBIX 3HAHUMN 1
BOJIHBI KOMIICTEHTHOCTEH B 00J1aCTH (DU3MKH;
Hroro no pazneny 6
Pasnea 4. CBeroBble sIBJICHUS
* IUIAHUPOBAHME CBOCTO PAa3BUTHS B IPHOOPETEHHN
HOBBIX (DM3MYECCKUX 3HAHUIA;
* CTpeMJICHUE aHAIN3UPOBAThH U BBISBIISATH
41 3aKOHbI 6 bubmmoreka LIOK https:/ |  3ammocBssn mpuposl, 06ImecTBa 1 SKOHOMEKH, B
pacrpocTpaHeHus CBETa m.edsoo.ru/7f41a4a6 TOM YHCIIE C UCTIOJIb30BaHNEM (PU3NYIECKUX 3HAHUIA;
* OLICHKA CBOMX JEHCTBUH C YUETOM BIMSHHS HA
OKPY’KAIOIYIO CPENY, BOSMOXKHBIX TTI00ATBHBIX
IIOCJIE/ICTBUI.
4.2 JIuH3BI ¥ ONTHYECKHE 6 bubmnoreka LIOK https:/ | ¢ BOCHpHATHE SCTETUYECKHX KAUECTB PU3NYECKOI




puOOpbI

m.edsoo.ru/7f41a4a6

HayKd: €€ TApMOHUYHOIO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAaKOHUYHOCTH;

Pasnoxxenune 6em10ro

but6mmoreka I{OK https://

* OCO3HAHHUE IEHHOCTH (HPM3UUECKON HAYKH KaK
MOIIIHOT'O HHCTPYMEHTA MTO3HAHUSI MUPA, OCHOBBI
Pa3BUTUSI TEXHOJIOTUIA, BayKHEHIIIEH COCTaBIISIIOIICH

4.3 3
CBETa B CIIEKTP m.edsoo.ru/7f41a4a6 KYJIBTYPHI,
* pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEpECa
K UCCIICTOBATEILCKOW ICATEILHOCTH;
Hroro no pazgeny 15
Pa3pnen 5. KBanTOBBIC SIBJICHUSA
* OCO3HAHHWE [IEHHOCTH 0E30MacHOro 00pasa KU3HU
B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXXHOCTH
Ucnyckanue u npaBuiI 6€30MaCHOTO TIOBEICHHUS HA TPAHCIIOPTE, Ha
bubmmorexa LIOK https:/ |  noporax, ¢ 3meKTpuuecknM U TEMIOBBIM
5.1 MOTJIOIICHHUE CBETA 4
m.edsoo.ru/7f41a4a6 000pyIOBaHNEM B JOMAITHAX YCIOBUSX;
aToOMOM * c(hOPMHPOBAHHOCTh HABBIKA PeIICKCHH,
NpU3HAHKE CBOETO MPaBa Ha OIIKOKY ¥ TAKOTO ke
mpaBa y IPyroro 4eaoBeKa;
* IIPOSABJICHUE UHTEpPECa K UCTOPUU U
CTpoeHHe aTOMHOTO BuGnuorexa [TOK https:// | COBPEMEHHOMY COCTOSHIIO poCCHitCKoft
5.2 6 (bu3ndecKol HayKu;
aapa m.edsoo.ru/7f41a4a6
* IICHHOCTHOE OTHOIICHHE K JOCTHKCHHUSIM
POCCHICKUX YUEHBIX-(HU3HKOB,;
* OCO3HaHHWE IIEHHOCTH 0E30IMacHOr0 00pa3a KU3HU
B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH
MpaBuI 0€30TMACHOTO TIOBEICHHS HA TPAHCIIOPTE, HA
Bbuomuorexa IHOK https:// JI0pOrax, C JIEKTPUIYECKUM U TETUIOBBIM
53 SnepHble peakuu 7 .

m.edsoo.ru/7f41a4a6

000pyJI0BaHHEM B JIOMAIIHUX YCIOBHSIX;
* ¢(hOpMHUPOBAHHOCTH HaBBIKA PEQIICKCHUH,

MpU3HAHKUE CBOETO MPaBa Ha OIIMOKY U TAKOTO XKe
npasa y Ipyroro 4enoBeKa;




Uroro no pazneny

17

Pasnea 6. IlopToputenbH0-00001aI0IMi MOYJIb

[ToBTOpeHue u

¢ IMIPOABJICHUC MHTEPECA K UICTOPHUU U COBPEMCHHOMY

06001IeHNe Bu6muoreka [JOK https:// | COCTOAHHIO poccuiickoil pu3nueckoit HayKu;
6.1 9 2 * [IEHHOCTHOE OTHOLICHHE K JOCTHXECHUSIM
coepKaHus Kypca m.edsoo.ru/7f41a4a6 . .
POCCHHCKUX Y4EHBIX-(DH3UKOB;

¢u3uku 3a 7-9 knace
Hroro no pazneny 9
OBIIEE KOJIMYECTBO

102 3 27

YACOB I10 [TIPOT'PAMME




ITOYPOYHOE IINTAHUPOBAHMUE

KoanuecTBo yacos YueOHoe 1 1abopaTOPHO-
Ne n/ TeXHOJ0rn4yecKoe 000py10BaHue
Tema ypoka Kontpoab | o eckme | DEKTPOHHBIE WHPPOBBIE Py
n Bceero HBIE p arpoxsiaccos u I{O "Touka
PadoThI o0pa3oBaTe/ibHbIE pecypchl "
padoThI pocrta

1 ®usuka — HayKa 0 IpUpo/Ie. 1
SIBieHUs NpUPOJIbI

2 Du3nYECKUe SBJICHUS. 1
®dusnveckrue BETMYNHBI H UX Hudposas naboparopust o puzuke
n3Mepenue. Mamepenue niuH u «PobukJIaby (03HaKOMIICHHUE H

3 TUTOIIAJIEH B CETBCKOM XO3AHCTBE 1 BO3MOKHOCTH U3MEPEHUS
(Caxenb, MepHas BIIIKA, Pa3IMYHBIX BEIUYHH C TIOMOIIHIO
0opozomep) MYJIBTHIATYHKA)
Ypok-uccienosanue "M3mepenue HoyTt0yk Aguaris CMP NS685U

4 TeMITepaTyphl PU TTOMOTITH 1 1 R11. LHudposas mabopaTopus 1o
XKUJKOCTHOT'O TEPMOMETpPA U (hm3rKe (FATYNK TeMIIEepaTypsl),
JIATYNKA TeMIepaTypbl"” 000py0oBaHME AJIsl IeMOHCTPALIUi.
MeTo1pI HAYyYHOTO TIO3HAHHMS

. bu6mmotexa LHOK https://

5 Onwucanne GU3NUECKUX SBICHUN 1 1
¢ OMOILIBIO MOENei m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "lIposepka HoytOyx
THOOTE3BI: TaJbHOCTh ITOJIETa AguarisCMPNS685URI11,

6 LIapHKa, IyLeHHOrO 1 1 o0opynoBaHue Ui JeMOHCTpAIHil,
TOPH30HTAJIBHO, TEM OOJIBIIE, YeEM HAKJIOHHAS] ¥ TOPU30HTAIIbHAS
0oJIbIIIe BRICOTA ITycKa" MTOBEPXHOCTH, KapeTKa.

Crpoenue BeuiectBa. ONBITHI, Bubsmorexa 110K https:/

7 JOKa3bIBaIOIINE JUCKPETHOE 1 AUPS.S/
CTpOGHIE BOIECTBA p m.edsoo.ru/ff09fe0a

bu6mmotexa LHOK https://

8 JIBr>KeHue 4acTHIl BeIeCTBa 1 1

m.edsoo.ru/ff0a013e




Ypok-uccrnenoBanue « OMBITHI IO

HoytOyx
AguarisCMPNS685URI11,
000opyI0BaHUe AT IEMOHCTPAIIHH.

9 HaOJIFOAEHHIO TEIUIOBOIO
Iudposas madboparopus no pusmke
pacIIupeHus Ta3oB
(maT4ymK TeMIepaTyphbl, JaTIUK
JTABJICHUS )
10 ArperaTHble COCTOSIHUS BEILIECTBA
OCco0EHHOCTH arperaTHhIX
1 cocTossHui Boabl. O000IIEHHE 110 bubmuoteka 1IOK https://
pazaeny «llepBoHauanbHble m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHMH BEIIECTBAY
M .
o | P e BuGorea 10K g
P P p m.edsoo.ru/ff0a05¢c6
JBIDKEHHE
bubmunoreka [1OK https://
13 Ckopocts. Equanner ckopocTn
p JUHIH p m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpemeHu bubmmoreka [1OK https://
IBIDKEHUS m.edsoo.ru/ff0a0aed
15 Wnepums. Macca — mepa bubmuoreka L{OK https://
WHEPTHOCTH TEJ m.edsoo.ru/ff0a0c10
IInoTtHOC emiecTBa. Pacue
HOTHOCTE BEHICGCTR et bubmmoreka 11OK https://
16 Macchl ¥ 00beMa TeJla 0 €ro
m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopatopHast paboTa
«OnpeneaeHne IIOTHOCTH
épaoro tena». «OnpeaeacHue
17 TBEPAOTO TE/Ia». «LIMPCICICHHA OIEKTPOHHBIE BECHI
TUTOTHOCTH KOPHETLJIOIOB U
KITyOHEH CelbCKOX035H-
CTBEHHBIX KYJIBTYD»
18 Pemenue 3amad mo teme bubmmoreka 11OK https://
"IInorHOCTH BelecTna" m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepUCTHKA




B3aumozencTeus Ten. Cuna
ynpyroctd. 3akoH ['yka

JlaboparopHas pabota «3y4uenue
3aBUCHUMOCTH PACTSKEHHUS

Hoytbyxk
AguarisCMPNS685URI11,
000opyZOoBaHHE AJIsI JEMOHCTPALUH,

20
(medhopmarum) MpyKUHBI OT uQpoBast J1abopaTopHs 10
MPUIIOKEHHOH CHITBD» (uzuke, MITATHB, IPY>KUHA,

JMHAMOMETP.

1 SBnenue Tarorenus. Cuna
TSHKECTH
CBsI3b MEXIY CHIIOHN TSKECTH U ]

22 Maccoil Tena. Bec Tena. Pemenue bubmorexa HOK hitps://

B " m.edsoo.ru/ff0al778
3a1a4 1o TeMe "CHia TSKECTH
Cuna TsDKecTH Ha APYTHX
bubmuoteka IIOK https://

23 ruranetax. Ouzmueckue m.edsoo.ru/ff0al 502
XapaKTEPUCTUKH ITAHET -

bubmmoreka [1OK https://

24 Wsmepenue cun. lunamomeTp m.edsoo ru/ff0al 8cc

bubnuoteka IIOK https://

25 Bec Tena. HeBecomocTs m.edsoo ru/ff0al 778
CrnoxxeHue IByX CHI

> bubmmoreka 11OK https://

26 HalpaBJIeHHBIX 10 OJHOH m.edsoo.ru/ff0ala7o
npsiMmoii. PaBHone#cTByOmAst CHIT

27 Pemenue 3a1a4 no teme
"PaBHojelicTByIOMIAs crit"

78 Cuna tpenus u e€ Buasl. TpeHue bubnuorexa L{OK https:// Hudposas naboparopust o puzuke
B IPUPOJIE M TEXHUKE m.edsoo.ru/ff0alb9c (maT4mK TeMnepaTypsl)
JlaboparopHas pabota «3y4uenue
3aBUCHUMOCTH CHJIbI TPEHUS )

29 CKOJIBKEHHS OT CUJIBI JaBICHUS U Eubmorexa OK hitps://

XapaKTepa COMPUKACAIOIINUXC
HOBerHOCTeﬁ»

m.edsoo.ru/ff0alcc8




Pemienue 3aay Ha onpenesieHne

30 . N
PaBHOJICHCTBYIOIICH CHJIBI
Pemenwne 3amaq mo temam: «Bec
3] Tenay, «['paduyeckoe bubnuorexa L{OK https://
n3zo0pakenue cuimy, «CUITbDy, m.edsoo.ru/ff0alde0
«PaBHOZIEHUCTBYIOIIASA CUID»
KonTponsHas padoTa 1mo Temam:
«MexaHn4ecKoe JIBHIKCHHUECY,
32 «Macca, IIIOTHOCTB», «Bec
Tenay, «I'paduueckoe
n300pakeHue cun, K CHIIBD)
JlaBnenue. CriocoOsl
MCHBIIICHUS 1 YBEITMUCHUS
33 ZaBHeHI/Iﬂ I[aBn}f]:HHe TBEPABIX Bubmorexa HOK hitps://
’ P m.edsoo.ru/ff0a20a6
TeN.
3yObst 00pOH, MOZICITH KaTKOB
JlaBieHune rasa. 3aBUCHMOCTb
JaBeHus rasa oT 06néma, Hudposas mabopaTopust 1o Qusuke
Temrepatypsl. Micnonbp3oBanue Bbubnuorexa L{OK https:// p patop
34 . (maT4mK TeMIepaTypsel, JATIUK
JIaBJIIEHUS KUIKOCTEN U ra30B B m.edsoo.ru/ff0a2376
M JTABJICHU)
CEBCKOXO03TMCTBCHHOM
MTPOU3BOJICTBE.
Ilepenada maBneHUs TBEPABIMU
TeJaMHU, JKUIKOCTSIMHU U Ta3aMHu.
» KU N bubmmoreka [1OK https://
35 3axoH Ilackand. YcrpolicTBo 1
m.edsoo.ru/ff0a25b0
MPUHITUATIBL PA0OTHI CHCTEMBI
BOJIOCHA0KCHUS
aBJICHUE B )KHJIKOCTH U T'a3e
36 EI)BBaHHOG I[eﬁ(I:[TBHeM CHIIBI ’ Eubrmorexa HOK hitps://
m.edsoo.ru/ff0a2718
TSHKECTH
Pemenue 3amau o teme
37 «JlaBneHue IB[ JKUIKOCTH U Tas3e bud.morera HOK hitps:
’ m.edsoo.ru/ff0a2826

3akon [Tackamsy»




Coobmaroruecs: CoOCyIpl.
OnpeickuBaTens. ['uapasnnyeckuii

38 topmo3. ['mnpaBnndeckas cuctema bu6mmotexa LHOK https://
TpakTopa, koMmOaitHa. m.edsoo.ru/ff0a2970
Astomomika. Cxema
BOJIONIPOBOJIA.
I'mapaBanueckuii npecc. M3ydenune
H V_
PUIHIMTA Jeu . KommnexT narnsaHo-
CTBHS TUAPABIHYECKON EMOHCTPAIHOHHOTO
MamuHbl. M3ydyenne npuHIuna Bbubnuorexa L{OK https:// A p " .
39 obopynoBanus " J{oMIbHBIH
PpaboThI IOWIBHBIX arapaToB m.edsoo.ru/ff0a3136 anmapat”
(ycTaHOBOK AJ151) TOCHUST KOPOB MoJIe/Ti ABTOMATHKH
MIPUMEHSEMBIX Ha
KMBOTHOBOJUECKHX (hepMax
KoMiekT HarimsgHo-
40 Manowmetpsl. [TopiHeBoi JEMOHCTPAaLlMOHHOIO
JKAJIKOCTHBII HAcoC obopynoBanus " J{oMITbHBIH
arnmapar"
41 ATtMmocdepa 3emMiu U IPUYUHBI €€ Bbubnuorexa L{OK https://
CyIIIeCTBOBAHUS m.edsoo.ru/ff0a2b5a
Bec Boznyxa. AtmocepHoe bubnuorexa L{OK https://
42 Y (bep LOK https:/} ONEKTPOHHBIE BECHI
JIaBJICHUE m.edsoo.ru/ff0a2bSa
43 Nzmepenne atMochepHOTO bu6mmotexa LJOK https://
nasnenus. OneiT Toppuuenau m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 aBJICHUS OT BBICOTB?HI; bud.amorera HOK hiips:
A A m.edsoo.ru/ff0a2fc4
YpOBHEM MOpsi
BbapomeTtp-anepouns.
P p-aHeponil bubmoreka [1OK https:// Iudposas maboparopus no puzmke
45 ATMOchepHOe aBIeHHE Ha
m.edsoo.ru/ff0a2fc4 (maT4ymK naBIeHNA)
Pa3IMYHBIX BHICOTAX
46 Pemenue 3amay mo teme "
AtMmocdepHoe naBneHue"
47 JelicTBre )KUIKOCTH U Ta3a Ha bubmuoteka 1IOK https://




MOTPYKEHHOE B HUX TEJIO.
ApxrMesnoBa cuiia

m.edsoo.ru/ff0a3276

JlaGopaTopnas padota
«OmnpeneneHue BHITAIKABAIOIICH

bubmuoteka 1IOK https://

48 CHWJIBI, ICCTBYIONIEH Ha TEJO, m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUJIKOCTH
JlaGopaTopHas paboTa 1mo Teme
«HccnemoBanue 3aBUCUMOCTH
. bubmnoreka I1OK https://
49 Beca Teja B B?ue OoT 00BEMa m.edsoo.ru/ff0a35 14
MOTPYKEHHOU B KHUIKOCTh YaCTH
TeJa»
bubmnoreka 11OK https://
>0 Inapanue i m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
"KoncTpynpoBanue apeomerpa
51 WM KOHCTPYUPOBAHUE JIOJKU U
OIpenelIeHue €€
rpy30M0AbEMHOCTH"
Pemenue 3agay mo Temam:
«ITnaBanue cynos.
bubmmoreka 11OK https://
52 BosznyxomnnaBanuey, «}IziBneHHe m.edsoo.ru/f0a3654
TBEPJBIX Tell, )KUIAKOCTEH U .
Ta30B»
bubmuoteka 1IOK https://
53 Mexanudeckast padbota m.edsoo ru/ff0a3f82
bubmnoreka I1OK https://
54 MomnHocTs. Enquauiier MouHocTi m.edsoo ru/ff0a3 82
55 VYpok-uccnenosanue "Pacuér HoytOyx
MOTITHOCTH, Pa3BUBAEMOM MPH AguarisCMPNS685URI1,

noaséMe 110 jectHuie". 3agauu, B
KOTOPBIX UCIOIIb-

3YIOTCSI CBE/ICHHSI O CEJlb-
XO03MAaIIHHAX C UCIOIb30Ba-

000pyI0BaHHKE /IS IEMOHCTpAILIHIA,
HAKJIOHHAs! ¥ TOPU30HTAJIbHAS
TIOBEPXHOCTH.




HHUEM TaOJIUI MOILIIHOCTEN
TPaKTOpOB, MaluH. Tab-
JIVIBI CKOPOCTH

56

IIpocTeie MexaHu3MbI. Poryar.
PaBHOBecue cun Ha peluare.
Prraarn, 6110ku, BOPOT, KJIVH,
nebenKa, MONKMCIIACT, UX
YCTPOMCTBO U IPUMEHEHUE

Bospacthoii Oypas, meu Kosecora,
mocaiovyHas Tpyoa,
Cy4YKOpE3, CEKaTOp, MUJIBI CalOBbIE

57

KonTponsaas padoTa mo Teme
«JlaBneHue TBEPIbIX TEIl, KUJIKO-
cTeld u ra3oB» / Beepoccuiickas
MpoBepoYHas pabora

58

Pabota ¢ TekcTamu o Teme
«/laBneHne TBEPABIX TEIN, KHUIKO-
creil u ra3oBy / Beepoccuiickas
poBepoyHas padoTa

59

Peryaru B TexHuKe, OBITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue yciaoBui
paBHOBECHS pbluaray

0.5

bubmmoreka 11OK https://
m.edsoo.ru/ff0a478e

60

Perrenue 3agad mo reme
«yCJIOBI/ISI paBHOBeCI/IH pblqara»

bubmunoreka [1OK https://
m.edsoo.ru/ff0a48a6

61

Koaddumment monesnoro
JEeWCTBUS MEXaHU3MA.
JlaboparopHas paboTa
«M3mepenue KIIJI HaknoHHOMN
TUTOCKOCTH))

0.5

HoyTtOyxk
AguarisCMPNS685URI11,
00opyoBaHUE IS JEMOHCTPAITUH,
HAKJIOHHAS ¥ TOPU3OHTAJIbHAS
MMOBEPXHOCTH, KapeTKa.

62

Pemenue 3amau no reme "Pabora,
MmotHocTh, KITJ1". JlTabopaTopHas
pabota: «/3yucHue
MIPOU3BOAUTEIBHOCTH PaOOThI
TPaKTOpa MPH MaX0Te»

0,5

bubmunoreka [1OK https://
m.edsoo.ru/ff0ad4c48




63

MexaHuueckasi 3Heprusl.
Kunernueckas u moTeHnuaIbHas
SHEpIus

bubmmoreka [1OK https://
m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUs MEXaHUYEeCKOU
SHEPTHU

bubmuoteka 1IOK https://
m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKcrepuMeHTaIbHOE
OIpe/ieICHUE U3MEHEHUS
KUHETUYECKOM U MOTEHI[ATbHOM
SHEPTUU IIPU CKaTHIBAHUU TeJa MO
HaKJIOHHOM IIOCKOCTH"

HoytOyx
AguarisCMPNS685UR11,
000pyI0BaHKE VIS IEMOHCTPALIUH,
HaKJIOHHAS] ¥ TOPU30HTAJIbHAS
MOBEPXHOCTH, KapeTKa, AaTUnuK
YCKOpCHHUSL.

66

KonTtponsHas paboTa 1mo Teme
«PaboTa 1 MOIITHOCTh. DHEPTHD»

67

Pabora c Tekctamu 1o Teme
"MexaHn4ecKoe aBIKeHne" .
Oxckypeus: B MTM
CEIIbCKOXO03HCTBEHHOTO
TIPEITPUATHS JJ11 O3HAKOMIICHHS C
YCTPOMCTBOM arperaTroB
CEJIbXO3MAIIUH, TPUHIIUT
JIEUCTBUSL KOTOPBIX OCHO-

BaH Ha SBIIEHUH WHEPIINH,

cuiie TpeHus (mpodeccuss MeXaHuK
C/X IPOU3BOJICTBA)

bubmuoteka 1HOK https://
m.edsoo.ru/ff0adec6

68

Pabora ¢ TekcTamMu 1Mo TemMe
"laBieHue TBEPABIX TE,
s)kuaKocTeit u razos", "Pabora.
MoutHocTh. OHeprus"

bubmmoreka 11OK https://
m.edsoo.ru/ff0adffe

Hoytbyk Aguaris CMP NS685 U
R11 (pabora ¢ TekcTamn)

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KVIACC

KoaunuecTBO 4acoB

JleKTpPOHHbIE IU(PPOBHIE

YueOHoe u J1aGOpaTOPHO-

Nen/ Tema ypoka o0pa3oBaTeJibHbIE TexHoorirHecioe
- yp Beero KOﬁHTpOJILHI,Ie Hpﬁalﬂnqecm{e eg o 060py10BAHHE ATPOKIACCOB 1
paooTsl paooThl pecyp 1O "Touka pocra"
| Qo rerememn weremee- | BuGorea 10K s
p m.edsoo.ru/ff0a5256
IO ITBEPIKACHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Mopenu TBEPAOTO, XKUIKOTO U 1 Bubnuoreka 1IOK https://
ra3000pa3HOT0 COCTOSTHUI BEIeCTBa m.edsoo.ru/ff0a540e
OOBsicHEeHE CBOHCTB TBEPAOTO,
KHUJIKOTO ¥ Ta3000pa3HOTO COCTOSTHUH
4 BELLECTBA HA OCHOBE MOJIOKCHUIM 1
MOJIEKYJISPHO-KUHETHUCECKOM TCOPHUH.
TenuoBbIe SBICHUS B CEIILCKOM
XO35IUCTBE.
bubmoreka LIOK https://
5 Kpucramnmuueckue u amopdHble Tena 1
P PO m.edsoo.ru/ff0a5800
CMaunBaHHE U KalWUIIPHOCTb. Bubmuorexa LJOK https://
6 1
[ToBepXHOCTHOE HATIKEHHE m.edsoo.ru/ff0a5530
bubmmorexa LIOK https://
7 TermmoBoe paclIMpeHUE U CHKATUE 1
p P m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsI3p TEMIIEPATYPHI CO Hoyt0yx Aguaris CMP NS685U
8 CKOPOCTBIO TEIUIOBOT'O IBH)KECHHUS 1 R11. Hudposas mabopaTopus mo
YaCTUL] (u3KKe (IaTYUK TeMIepaTypsl)
9 Baytpennss sneprusi. CriocoOsr | bubmmorexa 1OK https://
WM3MCHEHUS BHYTPEHHEH SHEPruu m.edsoo.ru/ff0a5c60
10 Buns! Temmonepenaun. Yuet u 1 Bbubnuoteka ITOK https:// [Teuka moxoHAas1, KOBPUK
WCIIOJIb30BaHKUE CIIOCOO0B m.edsoo.ru/ff0a6412 TETUIOU30JISITUOHHBIN

TCIUIONICPCAadU B CCIIb-




CKOXO03SMCTBEHHOM ITPpOU3BOJCTBE.

11

Ypoxk-koHdpepenmms "[Ipakruueckoe
HCIIOJIB30BAaHUE TEIJIOBBIX CBOMCTB
BEIIECTB U MaTEPUAJIOB B IEIISX
sHeprocoepexenus"”. JlaboparopHas
pabora: «CpaBHeHNE
TEIIONIPOBOTHOCTH TIOYBBI»

Bubnuoreka 1IOK https://
m.edsoo.ru/ff0a65c0

Hoytoyk Aguaris CMP NS685U
R11. Ludposas mabopaTopus 1o
¢u3mKe (AaTINK TEMIIEPATYPBHI).
Hudposas naboparopust
«IIIkoybHAs METEOCTAHIIHSD)
Komrutekt yueOHo-
1m1ab0opPaTOPHOTO

00opynoBaHHS

" ArpoHOM-T1071€BOJT"

KonmuecTBo TeIUIOTHL. Y IenbHast

bubmmoreka [1OK https://

12
TEIIOEMKOCTh m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OajlaHca. bubmmorexa 11OK https://
13
Tenn000MeH U TEMJI0BOE paBHOBECHE m.edsoo.ru/ff0a7088
HoyTbyxk
Jlabopatopnas pabota "HccnenoBanue ;
pATOpHas p a AguarisCMPNS685URI 1,
SIBIIEHUS TeTUI000MEeHa MpU bubmmorexa I1IOK https://
14 . N o0opynoBaHHe IS
CMEIIMBAHUH XOJIOAHOW U TOPSTUeH m.edsoo.ru/ff0a6a98 .,
B JIEMOHCTPAIHA, TaTINK
TEMIIEPATYP.
Pacuer konm4ecTBa TEIIOTHI,
15 HE0OXOIUMOTO IS HarpEeBaHUS TeJa U
BBIJICNIAEMOTO MM TIPH OXJIKICHUH
16 JlaboparopHas pabota "OmnpeneneHue Bubmumorexa LHOK https://
yACIbHON TEIJIOEMKOCTH BelecTsa' m.edsoo.ru/ff0a6bb0
DHeprust TOIUTHBA. Y IeTbHAS TeTIOTa
cropanus. ®.A. briuHOB -
n3o0peraresb NepBOro IyCEHUIHOTO
17 TpakTopa. PazBuTne Bubmuorexa IJOK https://
TpakTopocTpoeHus B Poccuu. Pacuer m.edsoo.ru/ff0a7b5a
pacxojia TOIUINBA 32 CMEHY pabOoThI
TpaKTOpa WiIu KOMOaifHa 1o
TEXHUYCCKUM XapaKTCPHCTHKAM
18 [InaBienue u OTBEpJCBaHUE Bubmmorexa I{OK https://




KPUCTAJUIMYECKUX TECII. YI[eHbHaSI
TCIIJIOTA IJIABJICHHUA

m.edsoo.ru/ff0a71d2

19

JlaGopaTopnas padota "Omnpenencaue
yIENbHON TEIUIOTHI IJIaBICHUS JIbaa".
«HccnenoBanue 3aBUCUMOCTH

Bubnuoteka 11OK https://

Hoytoyk Aguaris CMP NS685U
R11. Hudposas naboparopus mno

m.edsoo.ru/ff0a72fe
TIIyOWHBI TPOMEP3aHUS TOYBBI OT (u3rKe (TaTINK TeMIEepaTypsl)
TOJIIIMHBI CHEXKHOT'O TTOKPOBaY
Hoyt6yk Aguaris CMP NS685U
[NapooOpa3oBaHue 1 KOHACHCAIHS. bubmoreka LIOK https:// YTOYK Ag
20 R11. Hudposas naboparopus mo
Ucnapenue m.edsoo.ru/ff0a740c
(hu3rKe (TaTYMK TeMIepaTyphl)
Kunenwne. Y aeapHas Temiora
71 mapooOpa3oBaHus M KOHJCHCAIINH. bubmorexa LIOK https://
3aBUCHMOCTH TeMIIEPaTyPhI KUIIEHUS m.edsoo.ru/ff0a786¢
0T aTMOC(EPHOTO JIaBJICHHS
Hoyt6yx Aguaris CMP NS685U
R11. udposas nadopaTopust 1o
Braxxaocts Bo3myxa. JlaboparopHas Lndp paTop
" . ) (uzrKe (HaTYNK TEMIEpaTyphl),
pabora "OnpeneneHre OTHOCUTEIBHOM Bubmuorexa L{OK https://
22 " MICUXOMETpUIecKas TabIuIa.
BIAXKHOCTHU Bo3ayxa". Onpenenenue m.edsoo.ru/ff0a7628
Hudposas nadopaTopus
BJIQKHOCTH TIOYBBDY
«lIIxospHAsT METEOCTAHIIUS
(M3MepeHne BIAKHOCTH BO3IyXa)
Pemenne 3a1au Ha onpeencHue
23 BJIQYKHOCTHU BO31yXa. Y CTPOHCTBO U
MPUHIIMI ISHCTBUS MHKYyOaTopa,
TETUIULIBI
[TpuHIKIIBI PAOOTHI TEIIOBBIX
24 neurateneid. [lapoas TypOuHa.
JlBurarenp BHYTpEHHETO CTOpaHHS
KIIJI TeroBoro neuratens. TemioBbie
25 BHJ;[aTenH U 3a iTa OKpY>Karomen bubmorexa HOK hitps://
. = py B m.edsoo.ru/ff0a7c7¢c
Cpenibl
2 3aKoH COXpaHEeHUs U MTPEeBpaIleHUs

OHCPIruM B TCIUIOBLIX IMPOLICCCAX




[TonroroBka K KOHTPOIBHON paboTe Mo

bubmmoreka 1IOK https://

27 teme "TermnoBsie sBieHus. 3meHeHne
- " m.edsoo.ru/ff0a832
arperaTHBIX COCTOSTHHUI BeIecTBa
KonTtponenas pabora mo teme
" p p Bubnuoteka 11OK https://
28 TemnoBele siBiaeHUs. M3MeHeHue
o " m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSHUM BEIICCTBA
29 DnexkTpuzanus Ten. JIpa pona
AEKTPUYECKUX 3apS0B
Ypok-uccnegopanue "IaeKTpU3alus
30 TeJ UHAYKUKEH U IIpH
CONPUKOCHOBEHUU"
BsanmogeiicTBre 3apssKeHHBIX TE. bu6mmoTtexa LHOK https://
31
3akon Kynona m.edsoo.ru/ff0a87e4
OnexTpuyeckoe nojie. HanpsxeHHOCTb
32 DJIEKT pnquKoro nosis. 11 I/I;)H 17011 bubmorexa [OK https:/
P -+ PHH . m.edsoo.ru/ff0a8a0a
CYTIEPIO3HUIINH DIEKTPUIECKIX TOJIeH
Hocwurenu anekTpudeckux 3apsjioB.
33 OneMeHTapHbli 3apsa. CTpoeHue
aToma
34 [IpoBoIHVKH W IUANEKTPUKHU. 3aKOH bubmmorexa I1IOK https://
COXpaHEHUs DJIEKTPUYIECKOT0 3apsiia m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1ay Ha MprMeHeHHNE bubmmorexa LIOK https://
CBOWCTB 2JIEKTPHUYCCKUX 3apsIJIOB m.edsoo.ru/ff0a90cc
DJIEKTPUYCCKHUI TOK, YCIOBUS €T0
36 c eCIT)BOBaHI/Iﬂ I/IC’,FgLIHI/IKI/I bubmotexa LOK hitps:i/
yH ’ m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUSI AIEKTPUIECKOTO TOKA. Bubmumorexa LHOK https://
DJIEKTPUYECTBO HA CITYkK0e T0JIEBOIOB m.edsoo0.1ru/ff0a96b2
38 VYpoxk-uccnenoBanue "Jlenictue Hoyt0yx
3IEKTPUUECKOTO MOJI Ha TPOBOJHUKU AguarisCMPNS685UR11,

U AUBJIEKTPUKH"

obopynoBaHHe IS

JIEMOHCTpaIuii, 000pyI0BaHHE




11t COOPKU DIEKTPHUYECKHX
LICTIEH.

DIIEKTPUICCKUH TOK B METaIlIaxX,

bubmmoreka [1OK https://

39 JKAIKOCTSIX U razax m.edsoo.ru/ff0a9838
40 Dnekrpuyeckas Ierb U e€ COCTaBHbIE
YacTH
o | S T o b | B oK g | Mo O NSy
" p pery:p ' m.edsoo.ru/ff0a8bd6 ) p patop
TOKA (bu3nKe, 1aTIYMK TOKA.
OneKkTpuyecKoe HalpsHKEHUE. .
Bompsrmerp. JIaboparopras padorta bubmmorexa I1IOK https:// Hoyroyk Aguaris CMP NS685U
42 " 0.5 R11. udposas madopaTopus mo
W3mepenne u perynupoBanne m.edsoo.ru/ff0a%14
" (bu3mKe, TaTYNK HAPSDKEHHUS.
HANPSHKCHYS
CompoTHBIICHHE TPOBOIHHUKA. Bubmmorexa LJOK https://
43
Y aenpHOE CONPOTURIICHUE BEIIECTBA m.edsoo.ru/ff0aa738
JlabGopaTtopnas padota "3aBUCUMOCTD
44 JIEKTPUYECKOTO COIPOTUBIIEHUS 1 Bubmuorexa LJOK https://
MPOBOIHUKA OT €r0 JIUTHHEI, IIOMIaIn m.edsoo.ru/ff0aa738
MIOTIEPEYHOro CeYeHus U MaTtepuaa’
3aBUCUMOCTbD CHITBI TOKA OT
bubmoreka LIOK https://
45 HampspkeHus. 3akoH OMa I y9acTka m.edsoo.ru/ff0aadda
LenH e
JlaboparopHas pabora "HccnenoBanue Hoyt0yx
46 | uepes pesmcrop, ot conpormmciuns | romorera HOK hitpsal | et et e
pe3 p P, p m.edsoo.ru/ff0aa04e p paTop
pes3ucTopa U HaIpsDKeHUs Ha (du3uKe, TATYUKA CHITBI TOKA U
pesuctope” HanpsKeHMsL.
47 [MocnenoBaTenbHOE U TapaJUIEIBHOE
COCAMHEHHS IPOBOJIHUKOB
48 JlabGopaTopnas pabdota "IIposepka 1 bubmmoreka [1OK https:// HoyTtOyxk
MIpaBUJIa CIIOKEHHSI HAIIPSKEHUH MTpH m.edsoo.ru/ff0aaas58 AguarisCMPNS685UR11.

IOCJICAOBATCIILHOM COCAUHCHUU JIBYX

udposas nabopaTopus no




pe3ucTopoB”

(bu3NKe, JATYNK HANPSDKEHHS.

JlaGopaTopnas pabota "IIpoBepka HoyTtOyxk
49 MpaBHiIa JUTS CHITBI TOKA TIPH bu6mmoTtexa LHOK https:// AguarisCMPNS685URI11.
MapajuieIbHOM COEAMHEHUN m.edsoo.ru/ff0aadle Hudposas nabopatopus no
pe3ucTopoB” ($uU3MKe, JATYUK TOKA.
Pewenne 3agay Ha npUMEHEHNE
3akoHa OMa Ui pa3IngHOTO
50 coe HHeHHﬂIrll 0113)0 HUKOB. UTeHue u bro.orexa [LOK Ditpa:
A poBOAI ' m.edsoo.ru/ff0aaf8a
COCTaBIICHHE HJIEKTPHUECKUX CXEM
CEJIbCKOXO03IHCTBEHHBIX MAILIMH.
51 PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO Bubmmoreka LJOK https://
toka. 3akoH /[xoyns-Jlenna m.edsoo.ru/ff0ab124
JlaGoparopHas pabota "OmnpeneneHue
57 palbOThl ¥ MOITHOCTH AJIEKTPUUECKOTO Bbubmuorexa LJOK https://
toka". «Omnpenenenne KI1/{ m.edsoo.ru/ff0ab3e0
BOJIOHATPEBATENHEHOTO DJIEMEHTA»
DIIeKTpUIECKUE TN U IMOTPeOUTETN
AIIEKTPUYECKOM PHEPTUH B OBITY.
Kopotkoe 3ambikanue. CoctaBieHue u
53 penreHue 3a1a4 Ha pacyeT paboThl 1 bu6mmotexa LHOK https://
MOIITHOCTH TOKa MOTPeOsieMoit m.edsoo.ru/ff0ab660
Pa3InYHBIMU TOAPA3IEICHUSIMHA
CeJIbCKOXO0-35HICTBEHHOTO
MPEATPHSITHSL.
ITocTosiHHBIE MATHUTBI, UX
B3auMo/iericTBue. KoHCTpyKTOpCKOE
3aJaHue:
54 A Komnac

CKOHCTpyHMpyHTE MarHUTHBIN
cernaparop JUlsl OUUCTKU 3€pHA OT
YKEJIe3HBIX MPEAMETOB, COPHSIKOB H JIP.




Ypok-uccnenosanue "M3ydeHue mo-

bubnuoteka [{OK https://

55 o
JIEW OCTOSIHHBIX MAarHUTOB" m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarHutHoe 1oJjie
56 3eMiId U €ro 3HadeHue I )KU3HN Ha Bubmotexa LIOK hitps:/
m.edsoo.ru/ff0acOba
3emite
[MoaroroBka K KOHTPOJILHOU paboTe 1O
TeMe "DIEKTPUUYECKUE 3apsabl.
P Pl Bubnuoreka 1IOK https://
57 3apsKEHHBIE Tela U UX
. o m.edsoo.ru/ff0abd2c
B3auMoaencTBUs. I10CTOSIHHBIH
DIEKTPUUECKHH TOK"
KonTponbsnas pabora mo teme "Dinek-
WYECKUE 3apsIbl. 3apsiyKeHHbBIE
P PAAL. 5ap Bubnuoreka 1IOK https://
58 TeJIa U UX B3aUMOJIEMCTBUS.
N . " m.edsoo.ru/ff0abea8
[MocTosiHHBIHN IeKTpUYECKHUil TOK" /
Bcepoccuiickas mpoepouHast pabora
"
s Pa60Tva C TEKCTaMU HOUTeMe" /F];OCTO Bu6miorexa 1IOK https://
SIHHBIN DJIEKTPUYECKHH TOK cepoc-
N p P m.edsoo.ru/ff0acdc6
cHiicKkas mpoBepoyHas paboTa
OmnpIT Opcrena. MarHUTHOE I10JIE
perel bu6nuoteka L{OK https://
60 JJIEKTPUYECKOT0 TOKa MarauTHOe m.edsoo.ru/ffoacl d2
T10JI€ KaTYIITKA C TOKOM ) ’
[IpuMeHeHue 2JIEKTPOMAarHuTOB B
61 texHuke. JlaboparopHas pabota 05 Bubmuorexa LJOK https://
"U3y4eHne nefCcTBUS MarHUTHOTO ’ m.edsoo.ru/ff0ac74a
TIOJISI Ha TTPOBOJTHUK C TOKOM"
DIIeKTPOIBUTATEH TIOCTOSTHHOTO TOKA.
Hcnonp3oBaHKe 3JIEKTPOBUTATEICH B
62 TEXHUYECKUX YCTPONCTBAaX U HA Bubmuorexa LJOK https://

Tpancnopre. JlaboparopHas pabora
"KoncTpynpoBaHnue u u3ydeHue
paboThI dNeKTpoABUTATENS "

m.edsoo.ru/ff0ac86¢




Omneitel @apanes. 3akoH

63 AIEKTPOMArHUTHOU WHIYKITUH. 1
[IpaBuno Jlenna
OnexTporeHeparop. CrocoOs
64 MOJYYEHHS SIEKTPUUYECKOI SHEPIHH. 1
DNEeKTPOCTaHIMH Ha BO30OHOBIISIEMBIX
WCTOYHHUKAX HEPIHH
[ToaroToBKa K KOHTPOJILHOM paboTe 110
65 TeMe "DNeKTpUYEeCKHE U MarHUTHBIE 1
SIBJICHUS"
KonrtponbsHhas pabora mo teme
" bu6morexa 1LIOK https://
66 9J‘IeKTp'I:ILI€CKI/Ie Y MarHUTHBIE 1 m.edsoo.ru/ff0ach14
SIBIICHUS
PaboTa c TekcTamu 1o Teme Bbubmuorexa LJOK https:// Hoyt6yk Aguaris CMP NS685 U
67 n n 1
TenoBble SIBIEHUS m.edsoo.ru/ff0accSe R11 (pabota c TekcTamn)
Pabota c TekcTamu 1o Teme .
68 "TocTostHHb HeKTpHueckii TOK", | bubnmoreka [{OK https:// Hoytoyk Aguaris CMP NS685 U
m.edsoo.ru/ff0acdc6 R11 (pabora c Tekctamn)

"MaruutHsle sIBaeHUs"

OBLIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

68

14.5




9 KUIIACC

KoanuecTBO 4acoB

YuyeOHoe u 1a6opaTopHO-

No Tema VDoka K n DJIeKTpPOHHbIe HH(POBbIE TeXHOJIOTHYeCKoe
n/n yp Bcero OﬁﬂTpom’m’le pﬁaKT"quK"e o0pa3oBaTeJIbHbIE pecypchl | 000pyI0BaHHMe arpoKJIacCOB
PaooThl paooThI u HO "Touka pOCTa"
1 MexaHn4ecKoe IBIKEHHE. 1
MarepuasibHasi TOUKa
) Cucrema orcyeTa. OTHOCUTEIHLHOCTD | bubmuorexa LIOK https://
MEXaHWYECKOT0 ABMKEHUS m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOTHMHEHHOE 1 bubmmoreka L1OK https://
JBIDKCHHE m.edsoo.ru/ff0ad19a
HepasHoMEpHOE IPSIMOJIMHENHOE
4 nBrkeHue. CpenHssi © MTHOBEHHAS 1
CKOpPOCTh
5 [IpsmonuHeliHOe paBHOYCKOPEHHOE 1 Bubnuorexa LHOK https://
JIBIOKEHHE. Y CKOpEeHHe m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOIUHENHOTO
6 PaBHOYCKOPEHHOTO IBM>KCHHUSI. 1
I'padux ckopoctn
HoytOyx Aguaris CMP
JlaGopaTopHas paboTa NS685U R11, obopynoBanue
7 "OnpeieieHne YCKOPeHUs Tejia Mpu 1 1 bubmuoteka ITOK https:// JUTSL ICMOHCTpAIUH,
PaBHOYCKOPEHHOM JBI>KEHUH 110 m.edsoo.ru/ff0adb18 HAKJIOHHAS W TOPU3OHTAIbHAS
HaKJIOHHOM MIockocTh" MOBEPXHOCTH, TATUHUK
YCKOpeHHs (aKcelepoMep).
] Coboanoe nagenue tei. OnbITH 1
Tlanunes
9 PaBHOMEpHOE IBIKEHUE T10 1 bubmmoreka LIOK https://
okpyxkHoctu. [lepuon u yacrora m.edsoo.ru/ff0ael76




oOpamnienust. JInHeliHas 1 yriioBas
CKOpPOCTH

10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE
[lepssrit 3axoH HetotoHa. Bektop bu6mmoTtexa I{OK https://
11
CHITBI m.edsoo.ru/ff0ae612
Bropoii 3akon HetoTona. bu6mmotexa LIOK https://
12 o
PaBHOzeHcTBYOIIAs crjia m.edsoo.ru/ff0ae72a
13 Tpertnii 3axoH HproToHa. bubmmoreka L1OK https://
Cynepro3uiust Cuil m.edsoo.ru/ff0ae982
Pemenne 3agau Ha MpuMeHEHHE bu6mmotexa LIOK https://
14
3akoHOB HproToHA m.edsoo.ru/ff0aebbc
bubmuoreka [1OK https://
15 Cuna ynpyroctu. 3akoH ['yka m.edsoo.ru/ff0acca?
16 Pemenue 3amgau no teme «Cuna
YIPYTOCTH
Hoytbyxk
17| Onpererenme weerioemn buomorexa IOK hupsyy | =i e
pes m.edsoo.ru/ff0aee28 HAdPp patop
TPYKHHBI) (du3uke, MITATHB,
JMHAMOMETP, MPYKHHBL.
bubmuorexa [1OK https://
18 Cuna Tpexns m.edsoo.ru/ff0af738
Pemrenne 3amau mo teme «Cuia bubmuoteka ITOK https://
19
TPEHUSD» m.edsoo.ru/ff0afa26
Pemenne 3amgad o Teme "3aKoHBI
bubmmorexa L1IOK https://
20 HBIOTOI:'Ia. Cuna ynpyroctu. Cuna m.edsoo.ru/fafb8e
TpeHus'".
21 JlaboparopHas paboTa Bubnuorexa LHOK https:// HoytOyx
"Onpenenenne kodhdummenTa m.edsoo.ru/ff0af8be AguarisCMPNS685URI11,

TpeHUS CKOJIbKeHus". «3Mepenne
kod(duirenTa TpeHUs: METOI0M
HWHTEPIOJUPYIOIINX

obopymoBaHUE IS
JIEMOHCTpAIUi, HAKJIOHHAS U
TOPU30HTAJIbHAS




MIPSIMBIX CTOPOH CMa3aHHBIX U
HECMAa3aHHBIX MOJICIIEH
CEIIbX03TEXHUKHU

IMOBEPXHOCTHU, NaTYUK

YCKOPEHHUSL.
[IPY TPECHUU KauCHHUS,
TPEHUU CKOJILKEHUSI»
Cuiia TSKeCTH M 3aKOH BCEMHPHOTO
bubmuoreka LIOK https://
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO . edsoo.ru/ ff0af044
naICHUsI
VYpoxk-koHbpepeHuus "JBrxeHue e Hoyt0yx Aguaris CMP
23 BOKPYT I'PaBUTAallMOHHOIO LIEHTPa NS685 U R11 (mouck
(Conneunas cucrema). 'amakrukn" MaTepuana B cetn MlHTepHeT )
o | T e o o e
" p m.edsoo.ru/ff0af5{8
TATOTCHUS
25 [lepBast kKocMu4ecKas CKOPOCTb. bu6mmotexa LIOK https://
HeBecoMoCTh U meperpy3ku m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOI TOUKH.
2% AOCOIIOTHO TBEPIOE TETIO. Bubnuorexa LHOK https://
PaBHOBecue TBEporo Tena ¢ m.edsoo.ru/ff0afe36
3aKpEMIEHHON OChIO BPALLCHUS
27 MowmenT cuibl. LleHTp TsKecTH
Pemenue 3anau no teme "MoMeHT bubmuoteka IIOK https://
28 "
cwibl. L{eHTp TSKeCcTH m.edsoo.ru/ffl0b02b4
29| o tewe “Mexamiagoroe amienme Bubmorcsa LIOK o
. " A ) m.edsoo0.ru/ff0b0408
BsaumogeiicTBue Ten
KonrtponbsHas pabora no teme )
30 "MexaHn4ecKoe JABIKEHHE. buomiorexa LIOK hitps:i/
N " m.edsoo.ru/ff0b06ec
BsaumojeiicTBue Ten
31 Nmnynsc Tena. UMIynibc critsl. bu6mmoTtexa LIOK https://
3aKOH COXPAaHEHUS UMITyJIbCA. m.edsoo.ru/ff0b07fa

Ynpyroe u Heynpyroe




B3aMMOJICHCTBHE

Pemenue 3agau mo reMe "3akoH

bubmuorexa [IOK https://

32 COXpaHEHHS UMITyJbca' m.edsoo.ru/ff0b096¢
33 Ypok-koHbpepeHnmus "PeakTuBHOE
JIBH)KEHUE B IPUPOJIC U TeXHUKe"
bubmuorexa LIOK https://
34 Mexanndeckas paboTa 1 MOIITHOCTb m.edsoo.ru/f0b0as4
35 Pabora cHitbl TSKECTH, CUIIBI bubmmoreka L1OK https://
YIPYTOCTH M CHJIBI TPEHHUSI m.edsoo.ru/ff0b0db8
Hoytbyxk
AguarisCMPNS685URI11,
JlaGopatopHas pabora
o0opynoBaHue IS
«OrnpeneneHne pabOThI CUIIBI TPEHUSI .
36 JEMOHCTpalUii, HAKIOHHAS U
MIpY PAaBHOMEPHOM JIBUKCHHUU Tella
L TOPU30HTAJIbHAS
10 TOPU3OHTATIBHOMN MTOBEPXHOCTHY
MOBEPXHOCTH, JTATYHK
YCKOPEHWSI.
37 CBsi3b 3HEPTUU U PabOTHI.
[loTeHnmanpHas YHEPTrHs
Kunernueckas sHeprus. Teopema o Bubnuorexa LHOK https://
38 .
KHHETHYECKOW DHEPTUH m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHKE
Hoyt0yx
JlabopatopHas pabota «3yuenue bu6mmoTtexa I{OK https:// AguarisCMPNS685URII,
40 obopymoBaHUE IS
3aKOHA COXPAHECHUS SHEPTUI» m.edsoo.ru/ff0bl12fe .
JIEMOHCTpAIUH, ITATUB,
JATIYUK YCKOPEHHSL.
KonebarenpbHoe IBHIKEHUE U €TI0 bubmuoteka IIOK https://
41
XapPaKTEPUCTHKH m.edsoo.ru/ff0b1858
3aryxaromnue KoaeOaHusl. )
42 By aeHHbIe KOeOaHMs. Bubmiorexa LIOK hitps://

Pe3onanc

m.edsoo.ru/ff0b20f0




MaremaTudeckuil ¥ NpyKUHHbBIA

43
MAasITHUKHI
VYpoxk-ucciemoBanne «3aBHCUMOCTh
44 nep nojaa KOer6aH1/H?1 OT JXKECTKOCTH Bubmmorexa HOK hitps://
PHOAL m.edsoo.ru/ff0b197a
MIPYKUHBI K MACCHI TPY3a»
45 IIpeBpalienue 3Hepruu mpu
MEXaHHYECKUX KOJCOaHUIX
HoytOyx
JlaGoparopHas paboTta AguarisCMPNS685UR11
46 «Om I; eJII;HI/IeII)IaCTOTLI U Teprojia BuGmmorexa HOK https:// o6go OBaHUE JJIS ’
pen . PHOZ m.edsoo.ru/ff0blaec Py o g
KOJIeOaHUM MPYKMHHOTO MasTHUKA) JIEMOHCTpAITUH, TaTUNK
YCKOpEHHUSI, IITATUB, IPYKAH.
Hoyt0yx
Jlaboparopnas pabota «IIpoBepka AguarisCMPNS685UR11,
47 HE3aBUCUMOCTH ITepHoia KoineOaHui bubmuorexa LIOK https:// obopymoBaHUE IS
rpy3a, MOABEIICHHOTO K HUTH, OT m.edsoo.ru/ff0b197a JIEMOHCTpAIUH, TaTUNK
MaccChlI Tpy3a» YCKOpPEHHUS, ITATUB,
HEepacTsHKIUMast HUTb.
MexaHnndeckne BoaHEL. CBOMCTBA
48 MexaHndeckux BoyH. I[IpogonsHbIe 1 bubmorexa LIOK https://
- 1poat m.edsoo.ru/ffOb21fe
MTOTIEPEYHBIC BOJIHBI
Ypok-KoHpEpEeHITHS
49 "MexaHn4ecKHe BOJIHBI B TBEPIOM
tene. CeiicMuYeCKre BOJIHBI"
3Byk. PacnipocTpanenue 3Byka u
OoTpakeHue 3ByKa. VCTOUHHKH
3BYKa, MEXaHU3MbI BOCTIPUSTHS
3BYKOB XHBOTHBIMH; JICMOHCTpAIIHS
50 MOJICJIH CIIyXOBOT'O aHAJIM3aTopa,

BJIMAHHUE 3BYKOBOI'O JaBJICHUA Ha
KHUBBIE OpraHU3MBbl, MY3bIKaJIbHbIC
3BYKH, BIIMSHUC UX HA JOMAITHUX
JKHUBOTHBIX.




Ypok-uccnenosanue "Habmronenne

51 3aBHCHMOCTHU BBICOTHI 3BYKa OT
YaCTOTHI"
59 I'poMKoOCTh 3ByKa U BHICOTA TOHA.
AKYCTUYECKUN PE30HAHC
53 VYpoxk-koHpepeHnus "YIIbTpa3ByK U Bubnuorexa LHOK https://
nH(pa3BYK B IPUPOJIC U TEXHHUKE" m.edsoo.ru/ff0b23ca
[loaroroBka K KOHTPOJILHOI padoTe BuGnnorexa LIOK hitps:/
54 1o TeMe "3aKOHbI COXpaHEHMUSI. m.edsoo rw/ff0b25 fO_p_‘
MexaHu4eckue KoueOaHusi ¥ BOJHBI" : -
KoHnTpomnpsHas paboTa o Teme
55 "3aKOHBI COXpaHEHHSI.
MexaHn4eckne KoueOaHusi ¥ BOJHBI"
56 DNEKTPOMarHuTHOE TIOJIE. bubmuoteka 11OK https://
DNEKTPOMArHUTHBIC BOJIHBI m.edsoo.ru/ff0b2abe
57 CBOHCTBa 3JIE€KTPOMAarHUTHBIX BOJTH
Ypok-kordepennus "lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcnonbp3oBaHuEe AMEKTPOMATrHUTHBIX
58 BOJIH JIJIs1 COTOBOH CBsi3H"'. BimsHue bubmuorexa [IOK https:// Patis, HABHTATO
Pa3TUYIHBIX BUIOB M3IYICHHUS HA m.edsoo.ru/ff0b2fe6 ’ p
pacTeHus, POTOCUHTE3, 3aBUCUMOCTh
BITUSTHYSI U3ITyYEHUI HA PaCTEHUS OT
croco0a MoCaaKu pacTeHUH
Hoytbyxk
Ypok-uccrnenopanue "M3ydeHue AguarisCMPNS685UR11
N bubmmotexa IIOK https:// ’
59 CBOWCTB DJIEKTPOMATHUTHBIX BOJIH C m.edsoo.ru /ffI(_)[b2c 6c o0opynoBaHUE ISt
MTOMOIIIBEO MOOHITEHOTO TenedoHa" : - JIEMOHCTpAaLH, TaTYUK
MAarHUTHOTO MOJIs.
Pemenne 3amad Ha onpesieneHmne
60 YaCTOTEI U JUTUHBI

SHGKTpOMaFHHTHOP'I BOJIHBI




OneKTpoMarHuTHas MPUPOJIa CBETA.

bubmuoreka [IOK https://
1 .B
6 CKO?OCTB cBeTa. BoHOBEIE m.edsoo ru/fob3 1d0
CBOWCTBa CBETA
Hctounuku ceera. [IpsmonvHeiH
62 acc;) OCT a}(I:e;He CBgTa 03aTMeeHI/I(;Ie bubmiorexa MOK hitps://
Dactipocth ’ m.edsoo.ru/ff0b3658
Counnna un JlyHsr
o | B o e e
! p m.edsoo.1u/ff0b38c4
3aKOHA OTPaKEHUS CBETa
64 [penomienue cBera. 3aKoH Bubnmuorexa IJOK https://
MIPEJIOMJICHHSI CBETa m.edsoo.ru/ff0b3aca
ITonHOE BHYTpeHHEE OTpAKEHUE
65 cBeta. Mcnonp30BaHue MOIHOTO bubmuoteka IIOK https://
BHYTPEHHETO OTPaKECHUS B m.edsoo.ru/ff0b3c5¢
ONTHUYCCKHX CBETOBOJAX
JlaGopaTopHas pabora
"UccnenoBanne 3aBUCUMOCTH yTiIa
66 MIPETIOMIIEHHS CBETOBOI'O JIy4a OT
yria najieHus Ha FpaHulLe "BO3IyX-
crexno""
Ypok-koHbpepeHIusI
"HMcnonbs3oBaHuE NOJHOTO
67 BHYTPEHHETO OTPaXKCHUS:
CBETOBO/IbI, ONTHUKOBOJIOKOHHAS
CBSI3p"
68 JInn3el. OnTHYeCcKas Cuiia JTMH3BI bubanorexa LOK hitps:ii bunoknb
m.edsoo.ru/ff0b3f2¢
N bubmuoteka 1IOK https://
69 [TocTpoenne n300paxkeHut B IMH3aX m.edsoo 1w/ ff0b4dda
JlabopatopHast paboTa
"Omnpenenenne HOKyCHOTO bubmmoreka LIOK https://
70 .
PACCTOSTHUS M ONITUYECKON CHIIBI m.edsoo.ru/ff0b4206

cobuparonei JuH3bI"




VYpoxk-koHpepernus "OnTuieckue

bubmuoteka ITOK https://

/1 JINH30BBIC TPUOOPHI" m.edsoo.ru/ff0c0a7e bunor, dotonosymia
7 I'ma3 kak onTUyeckas CHCTEMA. bubmuorexa LIOK https://
3peHue m.edsoo.ru/ff0b4684
Ypok-koHpepenius "JledexTo
73 3penus. Kak coxpanuts 3penue".
[Ipodeccus Bpad-opTasbMoIor.
Pasnosxenue Gerroro cBera B CIIEKT.
Oneitel HetoToHa. CloXeHHEe bubmnoreka L1OK https://
74
CHEKTPaJIbHBIX IIBETOB. Jlucnepcus m.edsoo.ru/ff0c0f4c
CcBeTa
JlaGopatopnas padora "OUBITH IO
15 | InomenmeSeoro s ey Buore 10K s
p ! pea m.edsoo.ru/ff0c0e2a
IIpH WX HAOJIOCHUH Yepe3
L[BETOBbIC QHIBTPHI"
Ypok-nipaktukyMm "BoiaHOBBIE
76 CBOICTBA CBETA: AUCIIEPCUs,
uHTepeperuus u audpaxuus”
OmneiTel Pesepdopaa u nnanerapHast Bubnmuorexa LHOK https://
77
MOJIEb aTOMa m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mogens aroma
Bbopa
HcnyckaHue 1 norioieHne cBeTa .
79 atromoM. KBaHThI. JInHEHUaTHIC bubmorexa MOK hitps://
m.edsoo.ru/ff0c144c¢
CIEKTPBI
Ypok-npaktukym "HabmoneHue bubmmoTtexa IIOK https://
80 "
CIIEKTPOB UCITyCKaHUS m.edsoo.ru/ff0c1550
" bu6mmoTtexa IIOK https://
81 PaanoakTUBHOCTE U €€ BUIBI m.edsoorw/ff0c1672
32 CTtpoeHne aTOMHOTO sizipa. bu6mmotexa I{OK https://

HyxkiioHHast Mmozespb

m.edsoo.ru/ff0c18ac




PannoakTuBHBIE IpEBpaLICHUS.

bubmuoteka ITOK https://

83
U3zotonsl m.edsoo.ru/ff0clal4
’4 Pemenue 3amaq mo reme: bubmuorexa LIOK https://
"PagnoakTuBHBIE TpeBpalicHUs" m.edsoo.ru/ff0c1b4a
85 [Tepuon mosypacmasa
86 Eg)aoiggsg;}:{e;? II//II;;JI YeHHUS B brbanorexa LIOK https://
5 y " m.edsoo.ru/ff0c2126
MIPUPOJIE, METUITIHE, TEXHUKE
| P e S BuGore L1OK s
P e m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI
38 DHeprus CBsI3U aTOMHBIX SJIED. bubmmoTtexa IIOK https://
CBsi3p MacChl ¥ DHEPTHUU m.edsoo.ru/ff0cld7a
89 Petrenue 3amau no teme "SnepHbie
peakiun"
Peaknuu cuHTE3a M NETeHUS Aep.
bubmuoteka IIOK https://
90 H(iTO‘IHPIKI/I sHepruu CosHua u m.edsoo.ru/f0c]e88
3BE31
Ypok-koHbpepenius "SnepHas
91 sHepreTuka. JlelcTBus
PaaMOaKTUBHBIX U3ITyYeHHUH Ha
JKUBBIC OPTaHU3MBbI"
[MoaroroBka kK KOHTPOJIBHON paboTe
9 o Teme "DIeKTpOMarHuTHOE ToJIe. bu6mmotexa LIOK https://
DIIeKTPOMArHUTHEIE BOJTHBL. m.edsoo.ru/ff0c223e
KBanToBbIe siBICHUS"
Konrtponbhas pabora no teme
93 "DeKTpOMarHuTHoOE MoJe.
DNeKTpOMarHUTHBIE BOJTHBI.
KsanToBrie siBenus"
94 [ToBTOpenue, oboOImEeHNE. bubmmoreka L1OK https://
JlaGopaTopHble pabOThI 1O KYPCy m.edsoo.ru/ff0c245a




"B3aumonericteue ten"

[ToBTOpenue, 06o00menHne. Pemenwe

bubmuoreka L1OK https://

95 pacquHI?'Ix Y KaueCTBEHHBIX 3af[aq 1 m.edsoo.ru/ff0c2572
1o Teme "TensoBbie NPOLECCHI -
[oBTopenue, o600meHue. Pemenne
96 pacyeTHBIX U KAYeCTBEHHBIX 3a1a4 1 Bubnuorexa LHOK https://
o Teme "KIIJI TermoBeIx m.edsoo.ru/ff0c2a22
aBurarenen”
[ToBTOpenue, o6o6menHue. Pemenne
bubmuoteka IIOK https://
97 pacueTHBIX U KaY€CTBEHHBIX 3a7a4 1
" " m.edsoo.1u/ff0c2b30
1o Teme "KII/I 351eKTpoycTaHOBOK
[ToBTOpenue, 0600mEeHNeE.
’ bubmmoreka L1OK https://
98 'J'Ia60paT0pHBIe pa60"TLI o Kypcy 1 1 m.edsoo.ru/f0c2e52
CBeTOBBIC SIBICHUS
[NoBTopenue, o600menue. Pabora ¢ ) Hoyt0yk Aguaris CMP
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubamorera HOK hups:i: NS685 U R11 (pabora ¢
" m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHKE TEKCTaMH)
[ToBTOpenue, o606menue. Padora c ) HoyTt6yk Aguaris CMP
100 Texcramu 1o TeMe "Konebanus u 1 bubmiorexa [MOK hitps:// NS685 U R11 (pabota ¢
" m.edsoo.ru/ff0c2e82
BOJIHBI TEeKCTaMH)
[ToBTOpenue, 0606menue. Padora c ) HoyTt6yx Aguaris CMP
101 TekcTamu 1o teme "CBeToBbIC 1 budmorera HOK hitps: NS685 U R11 (pabora c
" m.edsoo.ru/ff0c3044
SIBJICHUS TEKCTaMH)
[NoBTopenue, o600menue. Pabora ¢ HoyT0yk Aguaris CMP
102 TeKcTamu 110 TeMme "KBaHTOBas 1 NS685 U R11 (pabota ¢
sepHas pusnka" TEKCTaMM)
OBIIEE KOJIMYECTBO YACOB I10 102 27

[TPO'PAMM




MMPOBEPSEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
IMPOI'PAMMBbI OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

7 KJIACC
Koa npose- . .
psiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrPaMMbl OCHOBHOTI'O 00111€r0
pesyabTaTa oOpa3oBaHus
1.1 WCII0JIb30BATh N3YUEHHBIC MOHATUS
12 pas3nuyaTh SBJICHHS TIO0 ONMMCAHUIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OMBITOB, AEMOHCTPUPYIOIIMX JaHHOE (hU3MYecKoe
’ SIBJICHUE
pacro3HaBaTh MPOSBICHUE HM3YyUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM MHUpPE, B TOM 4YHclie (U3NYECKUE SBICHUS B
1.3 IpUpOJIE, IPU STOM MEPEBOAUTH NMPAKTUUECKYIO 3a7auy B yUeOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (QUZNYECKUX
SIBIICHUN
OTHCHIBATh M3yUYCHHBIC CBOWCTBA TEN W (PU3WYCCKUE SIBICHUS, UCTONB3Ys (PU3NUYCCKHE BEITUYHHBI, IPU ONMUCAHUH IMPABUIBHO
14 TPaKkTOBaTh (DU3WYCCKUNM CMBICT HMCIOJIB3YEMbIX BEIMYMH, UX OOO3HAYCHHUS W CAMHMIBI (DU3NYCCKUX BEIUYHMH, HAXOJIWUTh
) (G opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECCKYIO BEIMYUHY C JPYTHUMU BETUYHMHAMU, CTPOUTH TPAPUKH N3YUCHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEITMYHUH
15 XapaKTEPU30BaTh CBOMCTBA TeJN, PU3NUYECKHE SIBICHUS W TIPOIECCHI, UCTIONb3Ys U3YYCHHBIC 3aKOHBI, TIPU 3TOM JIaBaTh CIIOBECHYIO
) (GhOopMYyITUPOBKY 3aKOHA U 3aMUCHIBATH M0 MATEMATHUECKOE BRIPAKCHUE
O0OBACHITH (PU3HUECKHUE SIBJICHUS, TTPOLIECCH U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyaIlui MPaKTUKO-OPUEHTHPOBAHHOTO
1.6 XapakKTepa: BBIABISITH MPUIMHHO-CIIECACTBEHHBIE CBS3H, CTPOUTh OOBSCHEHHE M3 | — 2 JIOTMYECKHX IaroB ¢ omopor Ha 1 — 2
W3YYCHHBIX CBOMCTBA (PM3UUCCKUX SBICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH
pemiate pacu€THbie 3a7a9u B 1 — 2 MeHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PH3NYECKIE BEIMYUHBI: HA OCHOBE
1.7 aHaJM3a yCJIOBHS 3aJ1a4M 3alKMChIBAaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3NYECKUE BEIMUUHBI B (JOPMYIIBI U POBOJUTH PACUETHI,
) HAXOJWTH CIIPABOYHBIC JaHHBIC, HEOOXOAMMEBIE NJIsl PEUICHHs 3a/1ay, OLEHUBATh PEATUCTHUYHOCTh IMOJYYCHHOW (QHU3NUIecKOn
BEJIMYUHEI
pacmo3HaBaTh MpoOJIeMbl, KOTOPHIE MOXHO PEIIUTH MPU MOMOIIM (PU3NYECKUX METOJ]OB, B OMUCAHUH HCCIEAOBAHUS BBIICIATDH
1.8 MIPOBEPSIEMOE MPEATON0KEHHE (TUTIOTE3Y), pa3nyaTh U UHTEPIPETUPOBATH TOJYYCHHBIA PE3yIbTaT, HAXOAUTH OLIUOKU B XOJI€

OIIbITA, ACJIATh BBIBOJBI IO €I'0 PE3YJIbTaATaM




1.9

MPOBOJIUTH OIBITHI TIO HAOIIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3HUECKHX CBOMCTB Tel: (OPMYIHPOBATH MPOBEPSIEMBIC
IPEIONI0KEHHUs, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHUs, 3aITUCHIBATH X0 ONBITA U (HOPMYJIUPOBATH BHIBOJIBI

1.10

BBINOJIHATH MPSMbIE U3MEPEHHs C UCIOJIb30BAaHUEM aHAJOIOBBIX M IM(POBBIX MPUOOPOB, 3aMMCHIBATh MOKa3aHUS MPUOOPOB C
y4€TOM 3a/1aHHOM a0COJIFOTHOM MOTrPEIIHOCTH U3MEPEHUI

IPOBOAMUTH HCCIIEOBAHUE 3aBUCHMOCTH OJHOM (PU3MUecKON BEJWYMHBI OT JAPYTOM C MCIOJB30BAHMEM MPSIMBIX HW3MEpPEHH,
y4acTBOBAaTh B IUTAHUPOBAHUH Y4EOHOTO UCCIIEOBAHUS, COOUPATh YCTAHOBKY M BBIMIOJHITH U3MEPEHUS, CIETYsI TPEII0KECHHOMY
IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEIHUYUH B BUJE MPEATIOKEHHBIX TaOIULl U TpadrKoB,
JIeJIaTh BBIBOJIBI MO PE3YJIbTaTaM MCCJIEIOBAHUS

1.12

IIPOBOAUTL KOCBCHHBIC H3MCPCHUA (I)I/I3I/ILICCKI/IX BCJIMYHH, CJICHYA Hpe,[[HO)i(CHHOP'I HHCTPYKIUU: TIPHU BBIIIOJIHCHUU I/I3MepeHI/II71
C06I/IpaTI) OKCHCPUMCHTAJIbHYIO YCTAHOBKY M BBIUYMUCJIATH 3HAYCHUC HCKOMOM BEITHYHNHEI

1.13

coOII0AaTh MpaBuia TEXHUKH 0€30MaCHOCTHU NpU paboTe ¢ 1a00paTOPHBIM 000PYI0BAHHEM

1.14

yKa3bIBaTh TMPUHITUIBI JACHCTBUS NMPUOOPOB M TEXHUYECKHX YCTPOWMCTB, XapaKTepU30BaTh MPHUHIUIBI JCHCTBUS HM3yUEHHBIX
npuOOpPOB M TEXHMYECKUX YCTPOMCTB C MOMOIIBI0 MX OMMCAHUWsS, UCIONB3Yysl 3HAHHS O CBOWCTBAX (PM3MYECKUX SIBICHUU U
HE0OX0auMbIe (hr3NIECKHEe 3aKOHBI i 3aKOHOMEPHOCTH

1.15

NPUBOIUTH TNpUMEpHl (HAXOOUTh HH(POpPMAIMIO O TMpuUMepax) NPAaKTUYECKOTO MCIOIb30BaHUA (PU3MUYECKMX 3HAaHUH B
NIOBCEHEBHOM JKU3HU JUIsl oOecriedyeHus: 0e30MacHOCTH Tpu OOpalleHWu C NpUOOpaMH M TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHUs 3/I0POBbs U COOJIIOZICHNS] HOPM IKOJIOTHYECKOr0 MOBEICHHs B OKPYKAIOLIEH cpene

1.16

OCYHIECTBIISITH OTOOpP UCTOYHUKOB MH(pOpMAIK B ceTh VIHTEpHET B COOTBETCTBUU C 33JaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE
UMEIOIMXCS 3HAHUN M TYTEM CPaBHEHUS PAa3IMYHbIX HCTOYHHKOB BBIIENATH MH(OPMAIIHIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON
WJIM MOKET ObITh HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh NPH BBIMOJIHEHUH YYeOHBIX 3aJaHUIl Hay4YHOIOMYJIAPHYIO JINTEPATypy (HU3UUECKOro COJEpKaHMs, CIpaBOYHbIE
MaTepuaibl, pecypchbl cetu MHTepHeT, BiajgeTh npuémMamMu KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHusl HHGOPMALUU U3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTb COOCTBEHHbIE KPAaTKUE NMHUCbMEHHBIE U YCTHbBIE COOOILEHHsI Ha OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMaMU (HU3NIECKOTO
COJepKaHus, B TOM YHCJIEe MyOJUYHO JIeNaTh KpaTKHe COOOIIEHHs O pe3ysbTaTax MPOEKTOB MM Y4eOHBIX MCCIEeIOBaHUU, IpU
9TOM I'PAMOTHO MCII0JIb30BaTh N3yUYEHHbIN MOHATUIHHBIN annapar Kypca GU3UKH, CONPOBOXK/JIaTh BHICTYIICHHE MTPE3eHTAMeN

1.19

IIPU BBIIIOJIHCHUN y‘le6HBIX IIPOCKTOB U HCCIIeI0BaHUM pacupeaciATb 00513aHHOCTH B I'pyarie B COOTBETCTBUH C ITOCTABJICHHBIMHA
3agadyaMu, CJIICIUTH 3a BBIIIOJIHCHHEM IlJIaHa ILGI\/'ICTBI/II\/'I, aJICKBATHO OLCHHMBATH COOCTBEHHBIN BKJIaa B ACATCIBHOCTH I'PYIIIIEBL,
BBICTPAaMBATb KOMMYHHWKATUBHOC B3aHMOHeﬁCTBHC, YUUTBIBASA MHCHHUC OKPYIKAOIIUX




8 KUIACC

Koa npose-
psieMoro IIpoBepsieMble MpeIMeTHbIE Pe3YJbTATHI 0CBOEHHUSI OCHOBHOM 00pa30BaTe/iLHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJabTara
1.1 HUCIIOJIL30BATh OHATHS
12 pa3nuyaTh SIBICHUS TIO ONMCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (u3mueckoe
’ SIBJICHUE
13 pacro3HaBaTh MPOSBIEHUE U3YUEHHBIX (PU3UYECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B TOM UnCie (pU3ndecKue sSBIEeHUs B IPUPO/IE,
) TIPY OTOM IIEPEBOJINTH MPAKTHUYECKYIO 3371a9y B Y4EOHYIO, BBIICISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (DM3HUECKUX SIBJICHUN
OIMKCHIBATh M3YYCHHBIC CBOMCTBA TeNl W (PU3UYECKHE SBICHHS, MCIONB3Ysl (U3MUYECKUE BEIUYHHBI, TIPU OMUCAHUH TPABHILHO
14 TPaKTOBaTh (PU3MUECKHI CMBICI MCIIOJIb3YEMbIX BEJIUYHMH, 0003HAYCHUS U CIUHUIIBI (PU3NYECKUX BEIIMYWH, HAXOIUTh (OPMYIIbI,
) CBSI3BIBAIOIIME JIAHHYIO (DH3MYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTHh TpadUKH H3YYCHHBIX 3aBHUCHMOCTEH
(DU3UYECKUX BEITUYHH
15 XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUecKHue SBICHUS U MPOIECCHI, UCIIONb3Ys N3YYEHHBIE 3aKOHBI, IPH STOM JaBaTh CIOBECHYIO
) (hOpMYJIMPOBKY 3aKOHA M 3aIACHIBATh €T0 MATEMATHIECKOS BBIPAKCHHE
OOBSICHATh (PU3UYECKUE TMPOIECCHl W CBOWCTBA TN, B TOM YHCIC M B KOHTEKCTE CUTyallMid MPAKTHKO-OPUEHTHUPOBAHHOTO
1.6 XapakTepa: BBIABIATH IPUYHHHO-CIEICTBEHHBIE CBI3M, CTPOUTH OOBsACHEeHHWE M3 | — 2 JOrMYeCcKHMX IIaroB ¢ HOMOINbp0 1 — 2
b
W3YYCHHBIX CBOMCTBA GU3NICCKUX SBICHUH, PH3NUECKIX 3aKOHA WIH 3aKOHOMEPHOCTH
pemiate pacy€THBIC 3aa9d B 2 — 3 JCWCTBHS, UCTIOIB3Ys 3aKOHBI U (POPMYJIBI, CBSA3bIBAIONINE (DH3MUCCKHE BEIMYMHBI: HA OCHOBE
17 aHallM3a YCJIOBHS 33/1a4H 3alMChIBAaTh KPATKOE YCIOBUE, BBISIBIISITh HEOCTATOK JAHHBIX JJISl PEIICHUS 3a]a4i, BHIOMPATh 3aKOHBI U
) (hopMyJIBI, HEOOXOAMMEBIE JUIS €€ PeIICHHsI, TIPOBOJNUTH PACcCUEThl M CPABHHUBATH TOJIYYCHHOE 3HaUCHUE (DU3MUECKON BEITUYHHBI C
U3BECTHBIMU JAHHBIMU
18 pacro3HaBaTh MpPoOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (DU3HMUYECKUX METOJOB, MCIIONB3Yys OIMUCAaHHE HCCIEIOBAHUSA,
) BBIICIISTH IPOBEPSIEMOE NPEITOJI0KEHUE, OIIEHUBATH PABHIILHOCTD MOPSIKA TPOBEICHHSI HCCIICAOBAHUS, JICTIaTh BBIBOIBI
19 MPOBOJIUTH ONBITHI MO0 HAOMIOACHUIO (DU3WYECKUX SBICHUNW WM (DU3UYECKUX CBOWCTB Tel: (HOPMYJIHUPOBATH IPOBEpPSIEMbIC

NPEIOI0KEHHUs, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOT0 000py10BaHMs, ONUCHIBAThH XOJ1 OMBITA M (HOPMYIMPOBATh BHIBOIBI

1.10

BBITIONHATH MpsIMbIEe M3MEPEHHUSI C HCIOIb30BAaHHMEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB (PU3UYECKHX BEJIWYMH, CPABHUBATH
pe3yIbTaThl U3MEPEHHUH C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH

IIPOBOAWTL HMCCIICAOBAHHWEC 3aBHCHMOCTHU O,HHOﬁ (l)I/I3I/I'-IeCKOI\/'I BCINYHHBI OT z[pyroﬁ C MCIIOJIB30BAHUCM IIPSAMBIX H3MepeHHﬁ2




IUTAaHUPOBATh HCCIIEZIOBAHHUE, COOMpATh YCTAaHOBKY U BBINOJHATh W3MEPEHUS, CIENys NpPeIOKEHHOMY IUIaHy, (UKCHPOBATH
Pe3yIbTAThI MOJYYSHHOM 3aBUCUMOCTH B BHJIE TaOJIHUIL M rpauKOB, eJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS

1.12

IpOBOAUTH KOCBCHHBIC U3MCPCHUS CI)I/ISI/I‘ICCKI/IX BCJIMYHH: IJIAHUPOBATHL U3MCPCHUS, CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
Clacays HpeHHO)KeHHOﬁ HMHCTPYKIMHU, U BBIYHUCJIATH 3HAYCHUC BCIIMYMHBI

1.13

co0JTr0/1aTh NMpaBUJia TEXHUKW 0€30MaCHOCTH MpH paboTe ¢ 1abopaToOpHBIM 000pYJ0BaHUEM

1.14

XapaKTepU30BaTh NPUHLHUIBI IEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOWCTB C ONOPOM HA MX OMUCAHUS, UCIOJb3YS
3HaHUs O CBOMCTBaX (PM3MUECKUX SIBJICHUN U HEOOXO0MMBbIe (pU3HUecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTHIC TCXHUYCCKHUC yCTpOﬁCTBa U UBMCPUTCIIbHBIC HpI/IGOpr Mo CXeMaM U CXECMATUYHbIM PHUCYHKaM, COCTABJIATH
CXEMBI DJICKTPHYCCKUX ueneﬁ C MMOCJICA0OBATCIIbHBIM 1 MapaJICIIbHBIM COCAMHCHUEM 3JIEMCHTOB, pa3jindas yYCIOBHBIC 0003HaUeHHS
OJICMCHTOB JJICKTPHUYCCKUX I.[GHGI71

1.16

MIPUBOAUTH TPUMEPHI (HAXOIUTh UH(OPMAIIHIO O IIPUMepax) MPAaKTHUECKOTo UCIOIb30BaHUs (PU3NUECKUX 3HAHUN B TOBCEIHEBHOM
XKU3HU 17151 oOecrieueHus: 0e30MacHOCTH IpU oOpallleHuH ¢ NpudopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 370POBbs U
co0JII0/ICHHS. HOPM KOJIOTHYECKOT0 TIOBEICHHUS B OKpY Kalollei cpesie

1.17

OCYIIECCTBIISITh TOMCK HWH(pOpMAIUK (U3NICCKOTO COJCpXKaHUS B CeTH VHTEpHET, Ha OCHOBE HMMEIOIIUXCS 3HAHWH W ITyTEM
CpaBHEHMsI JIOTIOJIHUTEIbHBIX HCTOYHHUKOB BBIJIENATh HH(OpMAIUIO, KOTOpas SIBJISETCS NMPOTUBOPEUMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOMN

1.18

WCIOJIb30BaTh MPH BBIMOJIHCHUU yYeOHBIX 3aJJaHWi HAYYHO-TIOMYJIIPHYIO JIUTEPATypy (DU3HUECKOTO COJEpiKaHUs, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT; BnaaeTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHPOpPMAIMKU U3 OJHOU
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKWE YCTHBIE COO0OIIeHus, 0000mas WHPOPMAIMI0 U3 HECKOJBKUX HCTOYHHKOB
(bU3MYECKOTO CONIEpKaHus, B TOM YHCIE MyOIHMYHO MPECTABIATh PE3yIbTaThl MPOSKTHOW UM UCCIIE0BATEIbCKON AeITeIHbHOCTH,
P TOM IPAMOTHO MCIOJIb30BATh N3YYCHHBIN MOHATHIHBIN ammmapaT Kypca GU3HKH, COMPOBOXKIATH BRICTYIIICHHE MMPE3CHTAINCH

1.20

MPU BBIMIOJTHCHUN YYEOHBIX IMPOEKTOB M HCCIEAOBAHMN (PU3UYECKUX IPOIECCOB paCHpeesiaTh O0S3aHHOCTH B TPyMIE B
COOTBETCTBUM C IOCTaBJICHHBIMHM 33JladyaMH, CJIEJWTHh 3a BBINOJIHEHUEM IUJIaHA JCHCTBUA M KOPPEKTHPOBATh €ro, aJeKBATHO
OIICHUBAaTh COOCTBEHHBIM BKJAJ B JCATCILHOCTh TPYIIBI, BHICTPAUBATh KOMMYHHUKATHBHOE B3aHMOJICHCTBHE, MPOSBIISS
TOTOBHOCTB pa3peiaTh KOHQIUKTHI




9 KUIIACC

Koa npose-
paeMoro IIpoBepsieMble MpeIMeTHbIE Pe3YJILTATHI 0CBOEHUSI OCHOBHOM 00pa30BaTe/ibHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJbTaTta
1.1 WCII0JIb30BaTh U3YUYEHHBIE MOHSITHS
12 pa3nuyarh SBJICHUS MO ONMKCAHHMIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOUIMX JaHHOE (U3NYECKOe
] SIBJICHUE
pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (DU3MUYECKUX SBICHUH B OKpPY)KalOLIEeM MHUpE, B TOM 4Hcie (pU3MYECKHe SBICHHUS B
1.3 MIPUPOJIE, TIPH STOM MEPEBOANUTH MPAKTUUECKYIO 3a7ady B YY€OHYIO, BBIJICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKIX
SIBJICHUU
OIUCHIBATh M3YUYECHHBIE CBOWCTBA TeJ M (PU3MUECKHE SBICHUSA, UCIOJb3Ys (pU3MUECKHE BEIMYHMHBI, IPU ONUCAHUU MPABUIIBHO
1.4 TPAaKTOBAaTh (PU3UYECKUN CMBICIT MUCIOJIb3YEMBbIX BEIMYMH, 0003HAYCHUS U eIUHHIBI (PU3NYECKUX BEITHMYUH, HAXOIUTH (POPMYJIbI,
' CBSI3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMM BEIMYMHAMH, CTPOUTbh TIpadUKU H3YyYEHHBIX 3aBUCUMOCTEH
(bU3HUYECKUX BEJIMINH
15 XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SBJICHUS U IPOLECCHI, UCTIOIb3Yys U3YUYEHHbIE 3aKOHBI, [IPU 3TOM /1aBaTh CIOBECHYIO
) (OpMyYIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHUE
OOBSICHATh (U3NYECKHUE IPOLECChl M CBOMCTBA Tel, B TOM YHUCIE M B KOHTEKCTE CHUTyallMid NPaKTUKO-OPHUEHTHUPOBAHHOTO
1.6 XapakTepa: BBIABIATh INPUYMHHO-CIIEICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMYECKHX IIaroB ¢ momouipio 2 — 3
M3yUYEHHBIX CBOMCTBA (M3NUECKUX SABJICHUH, GPU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH
pemaTh pacu€THbIC 3a1aun (ONMUpPAOLIUEecs Ha CUCTEeMY M3 2 — 3 ypaBHEHUil), UCHOJIb3ys 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE
17 ¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBHS 33/Jayd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTAIOIINME WIH
' M30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMyIIBI, HEOOXOAMMBIE JUIS PpEIICHUs,, MPOBOJUTH pacuéThl W OLICHUBAThH
PEATUCTUYHOCTh MOJTYYEHHOTO 3HaYeHUS] GU3NYECKON BETMUMHbI
pacno3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIINTh MPH TIOMOIIM (PU3HYECKHX METOJOB, MCHOJIB3Ysl ONMCAHUE HCCIIEIOBAHUS,
1.8 BBIZIETISITE TIPOBEPSIEMOE TMPEIIONIOKEHNE, OLEHHUBATh MPAaBUIBHOCTh MOpAJKA MPOBEICHUS HCCIENOBaHUA, JEaTh BbIBOJBI,
HMHTEPIPETUPOBATh PE3YIbTAaThl HAOJIIOICHUN U ONBITOB
1.9 IIPOBOJIUTH OIBITHI 0 HAOIIOACHUIO (PU3MUECKUX SIBICHUNA WM (U3NYECKUX CBOWCTB TEJI: CAMOCTOSATENIBHO COOMPaTh YCTAaHOBKY
) 13 U30BITOYHOTO Habopa 0060py10BaHMs, ONMCHIBATH XOJI OIBITA M €r0 Pe3yJIbTaThl, POPMYyINPOBATH BBHIBOJIBI
1.10 IIPOBOJIUTH MPU HEOOXOJMMOCTH CEPHIO MPSIMBIX U3MEPEHH, onpeenss cpeHee 3HaueHue u3MepsieMoil BennuuHbl (PokycHoe




paccTosiHue cobuparomiel JMH3b1), 000CHOBBIBATH BBIOOP CI1OC00a M3MEPEHHS (M3MEPUTEIHLHOTO TPHO0pa)

1.11

MIpOBOAWUTL HCCICAOBAHUC 3aBHCUMOCTEH (1)I/ISI/I‘I€CKI/IX BCJIMYHMH C HCIIOJIB30BAHHUEM IIPAMBIX I/I3M€peHI/If/'Il IJIaHUPOBATH
HCCICOAOBAHUE, CaMOCTOATCIBHO CO6I/IpaTI> YCTaHOBKY, (1)I/IKCI/IpOBaTb PE3YJIbTAThL HOHy‘ICHHOﬁ 3aBUCUMOCTH (I)I/ISI/IIIGCKI/IX
BCJIMYHH B BUJIC Ta6J'II/IIII/I Fpa(i)I/IKOB, ACJIaTh BBIBOJBI ITO PE3YJIbTaTaM MCCICAOBAHHNA

1.12

MIPOBOAUTH KOCBEHHbIE U3MEPEHHUs (PU3NUECKUX BEJIMUMH: UIAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIIIOJIHATE U3MCPCHUS, CICAYS HpeILJIO)KeHHOI\/'I HHCTPYKIUH, BBIYUCIIATL 3HAYCHUC BCIMYHMHBI U aHAJIM3UPOBATH IMMOJTYYCHHBIC
pe3yJIbTaThl C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUH

1.13

coOr0AaTh MpaBuia TEXHUKHU 0€30IaCHOCTH IpHU padoTe ¢ 1a00paTOpHBIM 000PYI0BAaHHEM

1.14

pas3ini4aTb OCHOBHBIC IIPU3HAKU U3YUYCHHBIX (1)I/ISI/I‘I€CKI/IX MOI[GJ'IGfIZ MaTCpHraJibHas TOYKaA, a0COJIFOTHO TBép,[[OC TCIIO0, TOYCYHBIN
HCTOYHHK CBCTA, JIy4, TOHKAs JIMH34, INIAHCTAPHAA MOJACIIb aTOMA, HYKJIOHHAAd MOJCJIb ATOMHOI'O sA/1pa

1.15

XapaKTepu30BaTh NPUHIMIIEI ACHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOICTB C OMOPOIl HA UX ONMUCAHMSA, UCTIOIb3YSI
3HAHHUS O CBOMCTBAX (PU3MUECKHX SIBJICHUI U HeoOXoauMble GU3HMUECKHE 3aKOHOMEPHOCTH

1.16

HUCIIOJIb30BATh CXEMbl MU CXCMATHUYHBLIC PUCYHKH HM3YUYCHHBIX TCXHUYCCKHX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB u
TCXHOJIOTHYCCKHUX MPOUCCCOB MpU PCIICHUN y‘ICGHO-HpaKTI/ILIeCKI/IX 3aaa4, OINTHYCCKUC CXEMBI AJId MMOCTPOCHUA I/I306pa)KeHI/1ﬁ B
IIJIOCKOM 3CPKaJIC U co61/1paromel71 JIMH3C

1.17

NPUBOJUTE TIPUMEPHl (HAXOAWTh HMH(GOPMALMIO O TpPHMEpax) MPAKTUYECKOTO MCIOIb30BaHUS (DU3NYECKUX 3HAHWUU B
MOBCETHEBHON JKM3HU s oOecriedeHus: Oe30MacHOCTH MpHU OOpameHuH ¢ NpuOOpaMu M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHS 37I0POBbsI U COOIIOICHHS] HOPM 3KOJIOTHUECKOT0 TOBEJICHUS B OKPY’KaloOIIeH cpeze

1.18

OCYILECTBIIATh MOUCK HMH(pOpManMu (puU3nyecKoro conaepkaHus B ceTd VHTepHET, caMOoCTOATENbHO (OPMYIHPYS MOMCKOBBIM
3alpoc, HAXOAWUTh IIyTH OIPEIEIICHUS] JTOCTOBEPHOCTH IOMYYEHHOH WH(GOpMAMd Ha OCHOBE HWMEIOIIMXCA 3HAHHHA U
JIOTIOJIHATENbHBIX HCTOUHUKOB

1.19

WCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-MOMYJISIPHYIO JIUTEpaTypy (DU3MUECKOTO COAEp KaHUS, CIIPABOYHBIC
MaTepHalibl, pecypcsl ceTu MHTepHeT; BIajeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOpPMAIMK U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHbBIE COOOLICHUsI HA OCHOBE MH(OPMALIUN U3 HECKOIBKUX MCTOYHUKOB (PU3UUECKOTO
coJiepKaHusl, MyOJUYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIM HCCIIEIOBATENbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
WCIOJIb30BaTh U3YYCHHBIN MOHATHIHBINA anmmapaT U3y4aeMoro pasjeia (U3WKU U COMPOBOXKAATH BBHICTYIUICHHE MPE3EHTAINEH ¢
y4€ToM 0COOEHHOCTEN ay/IMTOPUU CBEPCTHUKOB

1.21

MIPY BBITIOJHEHUH YYEOHBIX TPOCKTOB M HWCCIICIOBAHWHA (DU3MUECKHX TPOIECCOB PACIPENCIsTh OOS3aHHOCTH B TPYNIE B




COOTBETCTBHM C IOCTAaBJICHHBIMH 3a/ladaMM, CIEIUTHh 3a BBIMOJHEHMEM IUIaHA JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLIECHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATCIBHOCTh TPYMIIbl, BBICTPaMBAaTh KOMMYHHKAaTHMBHOE B3aUMOJCWCTBHUE, IPOSBIAL
TOTOBHOCTb pa3peiiaTh KOHQJIUKTHI

INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon Kon
IIpoBepsiemble Y1eMEHTBHI COIePKAHUS
paziena JIEMEHTA

®U3UKA U EE POJIb B TIO3HAHMM OKPYKAIOUIEI'O MUPA

1.1

duzuka — HayKa O IIpupoxac. SIBenus IMPpUPObI. dusnyeckue SABICHUS: MCXaHHUYCCKUC, TCIUIOBLIC, 3JICKTPUYCCKHC,
MaromMTHBIC, CBETOBLIC, 3BYKOBBIC

dusznyeckue BEIMYUHBI. HBMepeHI/Ie (bI/IBI/I‘-IeCKI/IX BeauunH. Pu3UYecKue HpI/I60pBI. HOFpCIJ_IHOCTL I/I3MepeHI/II7L

1.2
MexyHapoaHas CUCTeMa eIMHUIL
13 EcrecTBeHHOHAay4HBI METOJ| MO3HAHMS: HAOJIOJCHHE, NMOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABMKEHHE T'HMIIOTE3,
1 ] 9KCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BsICHEHNE HAOIIOAAEMOTI0 SIBJICHMUSI
1.4 Onwucanue GpU3MUECKUX SBICHUN C MOMOIIBIO MOJIeNer
[IpakTuueckue paboOTHI:
H3mepenne pacCTOSHUN.
1.5 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.
Omnpenenenne pa3sMepoB MaJbIX TEI.
W3mepenue TemnepaTypbl IpU MOMOUIH KUIKOCTHOI'O TEPMOMETpA M IaTYMKA TEMIIEpaTyphbl
2 ITEPBOHAYAJIBHBIE CBEJIEHIMA O CTPOEHMHW BEHIECTBA

2.1 CTpoeHue BENIeCTBA: aTOMBI M MOJICKYJIbI, UX pa3Mepbl. OTBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BENICCTBA

29 JlBmkenne yactwil BemiecTBa. CBS3b CKOPOCTH JBMIKCHHS YACTHI[ C TeMIIEpaTypoidl. BpoyHOBCKOE IBHIKEHHE,
) muhdy3us

2.3 B3aumoeiicTBHe YaCcTHIl BEIIECTBA: MPUTHKEHUE W OTTATKUBAHHE




ArperaTHbIE COCTOSHUS BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTALTUMYECKHX) Tell. B3auMocCBsI3h

24 N
MEX/1y CBOMCTBAMHU BELIIECTB B PAa3HbBIX arperaTHbIX COCTOSHUAX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue pabOTHI:
26 OrneHka 1MaMeTpa aToMa METOJIOM PsIOB (C UCTIONIb30BaHUEM (poTorpadmii).
' OnbITHI 110 HAOJIIOIEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
OnBbITHI 10 OOHAPYKEHUIO TEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUSI
JIBWKEHUWE 1 BBAUMOJIEMUCTBUE TEJI
3.1 MexaHuyeckoe BHKeHne. PaBHOMepHOE 1 HEpaBHOMEPHOE IBHKECHHE
3.2 Ckopoctb. CpeiHss CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUU. Pacuér myTu U BpeMEeHU JBUKECHHUS
33 SBnenne uHepuuu. 3aKOH MHepuuu. B3ammoneicTBuE Ten Kak MPUYMHA U3MEHEHHS CKOPOCTH IBW)KCHHS TEIl.
) Macca kak Mepa HHEPTHOCTH Teja
34 [1notHOCTH BentecTBa. CBsA3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B eIMHUIE 00bEMaA BEllleCTBa
3.5 Cuta KaKk XapakTepUCTUKA B3aUMOJICUCTBHUS TeJ
3.6 Cwuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢ TOMONIIBI0 IMHAMOMETpPA
3.7 SIBneHue TAroTeHus U cuia TsbkecTH. Cuila TSHKECTH Ha Ipyrux ma”erax. Bec rena. HeBecomocth
3.8 Cuna tpenus. TpeHue CKOIbKEHUs U TpeHUE NoKos. TpeHue B IpupoJie U TEXHUKE
3.9 CrnosxeHue cuil, HalpaBJIeHHbIX 110 OJHOU NpsiMOi. PaBHOIEHCTBYOIIAs CUJT
[IpakTuyeckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapUKa B KUAKOCTU, MOJIEIH 3JICKTPUUECKOTO aBTOMOOWIIS U
310 Tak nainee). OnpenencHue CpeAHEH CKOPOCTH CKOJIbKEHHs Opycka WM IIapuKa 10 HAKJIOHHOW IUIOCKOCTH.
' Omnpenenenue wioTHOCTU TBEPAOro Tena. OMbITHL, AEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsKeHUs (aedopMaiiumn)
MPYXUHBI OT IPUIIOKEHHOW Cuiibl. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIBKEHUS OT Beca
TeJIa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH
311 @u3nUecKUe SBJICHUS B NPUPOJE: NPUMEPHI IBWKEHUSA C Pa3IMYHBIMM CKOPOCTSIMU B XKMBOM M HEXHWBOM IPUPOJE,
) JICCTBUE CUJIbI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHUu4ecKue yCTpOMCTBa: JMHAMOMET], MOAIIUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B




4.1

Jasnenue TBEporo Tena. CnocoObl YMEHbLICHHS M YBEIMUEHUS TaBJICHUS

4.2 JlaBneHue rasa. 3aBUCUMOCTD JaBJICHU ra3a oT 00bEMa, TEMIEPATYPhI

4.3 Ilepenaua naBneHust TBEPABIMH TEJIAMH, )KUAKOCTAMU U razamu. 3akoH [lackand. [lHeBMaTH4eckre MalmHbl

44 3aBUCUMOCTh JABJCHUS IKUAKOCTH OT TayOuHbl. ['miapocratnueckwii mapamokc. CooOmIaroniuecss CoCybl.
['upaBinyeckue MEXaHU3Mbl

45 AtMmocdepa 3emun u atmochepHoe naBieHue. [[pUYMHBI CyIIeCTBOBAHUS BO3MYIIHOW 000y0uku 3eMiu. OmbIT

) Toppuuennu. 3aBUCUMOCTb aTMOC(EpHOTro JTaBIEHHS OT BBICOTHI HaJl YPOBHEM MOPSI

4.6 W3mepenue armocdeproro aasnenus. [lpubopsl 1ist usmepeHusi atMochepHOro JaBiIeHHsI

4.7 JleiicTBHE KUAKOCTH U ra3a Ha NOrpyEHHOE B HUX Teso. BritankuBaromas (apxuMenoBa) cuia. 3akoH ApxuMena

4.8 IlnaBanue ten. Bo3ayxomnaBanue
[IpakTudeckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTpyKEHHOW B KUAKOCTH 4acTH Tena. OmpenerneHue
BBITAJIKUBAIOIIEH CHJIBI, JACWUCTBYIOIIEM Ha TeNo, MOTPYKEHHOE B JKUAKOCThb. IIpoBepka HE3aBUCHUMOCTHU

4.9 BBITAJIKUBAIOIIEH CHIIbI, JEUCTBYIOIIEW Ha TEJNO B KHUJAKOCTH, OT Macchl Tena. ONBITHI, J€MOHCTPUPYIOLIHE
3aBHCHMOCTh BBITAJIKUBAIOIIEH CHIIBI, AEUCTBYIOIIEH HA TEJIO B KUAKOCTU, OT 00bEMa MOTPYKEHHON B JKUIKOCTh
4acTH Tejla M OT IUIOTHOCTH JKUAKOCTU. KOHCTpyHMpoBaHue apeoMerpa WM KOHCTPYHPOBAHUE JIOAKH U
onpezeneHne e€ rpy30noabEMHOCTH

4.10 duznyeckue sIBICHUs B IPUPOJIE: BIUSHUE aTMOCGHEPHOro AaBJICHUS HA )KUBOW OpPraHU3M, IJIaBaHHe PhIO

411 TexHu4yeckue ycTporUCTBa: COOOIAIOIIUECS COCY b, YCTPOHUCTBO BOJOMPOBOA, THAPABINUECKUI ITPECC, MAHOMETD,

0apomeTp, BBICOTOMED, MOPIIHEBOI HACOC, ApEOMETP

PABOTA, MOITHOCTbB, DHEPTI'UA

5.1 Mexanndeckas pabora

5.2 MexaHudeckas MOITHOCTb

5.3 [IpocThie MexaHU3MBI: phIuar, OJI0K, HAaKJIOHHAs TWIOCKOCTh. [IpaBuiio paBHOBECHS phluara

54 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «3onotoe npaBuio» MexaHuku. KoadduiumeHT none3Horo aencTBus MexaHu3MoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE

5.6 [ToTeHnmanpHasi SHEPTUU TeJa, MOJHATOTO Haj 3eMIIEN




5.7 Kunernueckas sHeprus
5.8 [TosHas MexaHMyecKas SHeprusi. 3aKOH U3MEHEHMsI M COXpaHEHMsI MEXaHUYECKON YHEPrHU
[IpakTrueckue pabOTHI:
59 Omnpenenenue pabOThl CHIBI TPEHHUS NPH PABHOMEPHOM JBIKEHHUHM TeJa 1O TOPU3OHTAJIBHON IMOBEPXHOCTH.
UccnenoBanue ycnoBuii paBHOBecus pbluara. M3mepenue KIIJ[ HakinoHHOM miockoctu. M3yuyeHue 3akoHa
COXPAHEHHUs] MEXaHUUYECKOM 3HEPTUU
5.10 Pu3nyecKue SIBICHUS B IPUPOJIE: PhlYaru B TEJIE YEIOBEKA
511 TexHuueckue yCTpoicTBa: pblyar, MOABIKHBIA W HEMOABIKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTh, HPOCTHIE
] MEXaHU3MBbl B ObITY
8 KUIACC
Kon Kox
paszena S TeMeHTa IIpoBepsieMble 3JIEMEHTBI COIEPKAHUS
6 TEIJIOBBIE ABJIEHUA
6.1 OcCHOBHBIE MONOXKEHHUSI MOJIEKYJIIPHO-KUHETHYECKON TEOPUM CTPOEHHS BeEIlecTBa. Macca U pa3Mepsl MOJIEKYIL
] OnbIThl, IOATBEPK/IAIOLIME OCHOBHBIE IT0JIOKEHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPUU
6.2 Mojenu TBEPAOTO, KHUJIKOTO M ra3000pa3HOro coctosiHuil Beniectsa. Kpucramnueckue u aMmopQHble Tena
63 OObsicHEHnE CBOWMCTB Ta30B, XUAKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOXKEHHUH MOJIEKYJISIPHOKUHETHUECKOMN
TEOpUU
6.4 CmauyuBaHWE Y KaNWUISIPHBIC SIBICHUS
6.5 TernoBoe paclIupeHue U CKaTue
6.6 Temnepatypa. CBsA3b TEMIIEPATYPHI CO CKOPOCTHIO TEIUIOBOI'O JIBHKEHUS YaCTHUL]
6.7 Buytpennss sneprus. CriocoObl H3MEHEHHs BHYTPEHHEN SHEPruu: TeIlonepeiaya u CoBepuieHre padoThl
6.8 Buel Temonepenayn: TEMI0ONPOBOJHOCTh, KOHBEKLNUS, U3ITYUCHHE
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BEILIECTBA
6.10 TennooOMeH U TemIoBOe paBHOBECHE. Y paBHEHHE TEIJIOBOTO OanaHca




6.11

IInaBaeHuEe M OTBCPACBAHUC KPUCTANIMYCCKUX BCIICCTB. YJIGJ'H)HaSI TCIJIOTA IIJIaBJICHUA

6.12

[TapooOpazoBanue u koHaeHcanus. Mcmapenne. Kunenue. YnenpHas Terora mnapooOpa3oBaHus. 3aBUCUMOCTH
TEMIEPaTypbl KHTIEHHs OT aTMOC(HEPHOTO JaBJICHUS

6.13

BrnaxxHocTh BO3ayXa

6.14

3Hepr1/1;1 TOILUIMBA. Y A€JIbHAs TEIIOTa CT' OpaHud

6.15

[Mpunmunsr padotsl TermoBsix aurateneit KIIJ| TtemmoBoro nBurarens. TeruioBele nBUTAaTeNH M 3alIUTa
OKpY2KarolleH cpesibl

6.16

3aKOH COXpaHEHUs U IPEBPAILECHHs] SHEPTUHU B TEIUIOBBIX MPOLECCaX

6.17

[IpakTuueckue pabOTHI:

OnBITHI 110 OOHAPYKEHUIO ACHCTBUS CUIJI MOJICKYJISIPHOTO MPUTSIKEHHUS.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnbITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIHUPEHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE MITTPHUIIA.

OnBbITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTh JIaBJIICHHUSI BO3JyXa OT €ro 00bEMa M HArpeBaHMs WIM OXJIAXKICHUSI.
[IpoBepka rumore3sl JTUHEHHOW 3aBUCUMOCTU JIJIMHBI CTOJIOMKA >KUIKOCTU B TEPMOMETPUYECKON TpyOKe OT
TEeMIIepaTyphI.

Habmronenne n3aMeHeHus: BHyTpEHHEH SHEpruu Tena B pe3yJbTaTe TeIuionepenayu U paboThl BHEIIHUX CHIL.
UccnenoBanue siBeHus TEMII000MEHA MTPU CMEIIMBAHUU XOJIOIHON U TOPSTYEH BOJIBI.

Omnpenenenre KOMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPH TEIMIOOOMEHE C HarpeThiM MeETATMYeCKUM
HUATUHAPOM.

Ornpenenenne yaenbHON TEIMIIOEMKOCTH BEIIECTBA.

Uccnenoanue nporiecca ucrapeHusl.

OrnpezenieHne OTHOCUTENIBHON BIAXKHOCTH BO3AyXa.

OrnpezesieHue yAeJIbHON TEIIOTHI TUIABJICHHUSI JIbJIA.

6.18

dusunueckue ABICHUS B mpupoac: MOBCPXHOCTHOC HATKCHUC U KAIMWJUIAPHBIC ABJICHUA B IPHUPOAC, KPUCTAJJIBI B
npupoje, nznydenue CoJHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa, HHEs!, CHETa.

6.19

TexHuueckue YCTpOﬁCTBaI KalmuJJIApbI, TPUMEPBI UCTIOJIb30BAHHUA KPHUCTAJLJIOB, )KHHKOCTHbIﬁ TEPMOMCETP, AATYHUK
TEMIICPATYpPbI, TCPMOC, CUCTEMA OTOIUICHHUA AOMOB, THI'POMETPLI, IMCUXPOMETP, ITapoBasd Typ6I/IHa, JABHUIaTCIIb
BHYTPCHHCT'O Cr'OpaHUs.

OJIEKTPUHYECKUE 1 MAT'HUTHBIE SABJIEHUSA




7.1

Onekrpusarys Tes. /[Ba posia IeKTpUYECKUX 3apsiioB

B3aumoneiictBue 3apskeHHbIX Tenl. 3akoH KyiioHa (3aBUCHMOCTh CHJIbI B3aUMOJCHCTBUS 3apsOKEHHBIX TET OT

72 BEJIMUMHBI 3aPsJIOB M PACCTOSHUSI MEKAY TeJIaMH)

73 Onexrpuueckoe nose. Hanpsxk€HHOCTh 3nekTpuyeckoro noss. [IpuHIun cyneprno3uiuy JIeKTpUYECKUX Mosen
(Ha KaYECTBEHHOM yYPOBHE)

74 Hocurenu anekrpudeckux 3apsaoB. DIeMEHTapHbIN anekTpuueckuil 3apsa. Ctpoenue atoma. [IpoBoaHuku u
JUDJIEKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUUECKOTro 3apsiaa

7.6 DNEeKTpUUYECKUI TOK. Y CIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOr0 ToKa. MICTOUHMKM NTOCTOSIHHOTO TOKA

7.7 JlefcTBHSI 3IEKTPUUYECKOT0 TOKA (TEIIIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax

7.8 Onexkrpuueckas nenb. Cuina Toka. DIEKTpUUYECKOe HAPsKEHUE

7.9 ConpoTHBI€HHE POBOAHMKA. Y IEIbHOE COIPOTUBIICHHE BEILIECTBA

7.10 3akoH OMa i1 yyacTKa Lenu

7.11 [TocieoBaresibHOE M NapaJUIEIbHOE COCTMHEHUE TPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH 2JIeKTpUUecKoro Toka. 3akoH Jxoyns — Jlenna

7.13 DneKTpuyecKre enH U MOTPpeOUTENH dIeKTpruuecKoi sHeprun B 06Ty. KopoTkoe 3aMbikaHne

7.14 [TocTostHHBIE MarHUThI. B3anmoielicTBHE MOCTOSIHHBIX MArHUTOB

7.15 MarautHoe moyie. MaroHuTHoOeE I10JI€ 3eMJIM U €T0 3HaUYeHUE JUIA )KU3HHU Ha 3eMIiie

7.16 OmneiT OpcTena. MarHuTHoe noJie 3JeKTpruueckoro Toka. [IpumMeHeHne 31eKTpOMarHuToB B TEXHUKE

717 JeiictBue MArHUTHOTO TI0JIA Ha IPOBOJHUK C TOKOM. DNeKTpoABUraTeIb MOCTOSIHHOIO TOKa. Mcronb3oBanue
JIEKTPO/IBUraTesIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE

7.18 OnpiTel @apanes. SABneHue 3neKTpoMarHuTHON MHAyKuuu. Ilpasuio Jlenna

719 Onekrporerepatop. CroOCOOBI MONYYCHHS JJIEKTPUYECCKONW DSHEPTrUU. DJICKTPOCTAHIIMH Ha BO300HOBIISIEMBIX
VICTOYHHMKAX DHEPruu

7.20 [IpaxkTryeckue paboOTHI:

OnbITHI 10 HAOTIOACHUIO SIIEKTPHU3AIUH TeT HHIYKIIUEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue AeMCTBUS AIEKTPUYECKOTO TOJIS HAa TPOBOIHUKHU M TUDJIEKTPUKH.




CoOopxka u mpoBepKa pabOThI AIEKTPUIECCKON IETH MOCTOSTHHOTO TOKA.

W3mepenue u perylnupoBaHHe CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HATIPSHKEHUS
Ha PE3NUCTOpE.

OnpIThI, EMOHCTPUPYIOUIME 3aBUCUMOCTH D3JIEKTPHUUECKOIO COMNPOTHUBIIEHUS IPOBOJHUKA OT €ro JJIUHBI,
IJIOUIA/IM TIOTIEPEYHOI0 CEUEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHHs HANPSIKEHUH IIPHU MOCIEN0BATEIILHOM COEIMHEHUH JBYX pe3uctopos. IIpoBepka
MpaBWa AJsl CUJIbl TOKAa MpPH MapauIeIbHOM COECIUHEHUH pe3ucTopoB. OmpeneneHue paboThl IEKTPUUYECKOTO
TOKa, MIYyIIEro yepes pesucrop. OnpenesneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISEMOW Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEpeE3 JJaMIIOUKY, OT HanpskeHns Ha Hel. Onpenenenne KI1/]
Harpesartens. VMccnenoBanue MarHUTHOrO B3aUMOJIEHCTBUS MIOCTOSIHHBIX MarHUTOB. 3ydyeHne MarHuTHOTO oIS
MOCTOSTHHBIX MarHUTOB IPH UX 00bEeTUHEHUH U pa3neieHuu. lccrienoBanue AefcTBUS AIEKTPUYECKOTO TOKA Ha
MarHMTHYO CTpeNKy. OIBITHI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTH CHJIBI B3aUMOJEHCTBHS KATYIIKH C TOKOM H
Mar"ura OT CWJIbl TOKa U HalpaBJieHMs TOKa B KaTyuike. M3ydeHue nelcTBUsS MAarHUTHOTO MOJISl HA MMPOBOJHUK C
TokoM. KoHcTpyupoBanue u u3yueHue pabotTbl snextponsurarens. VMzmepenue KIIJI snexrpoasuratenbHoON
yCTaHOBKU. OIBITBI 1O HUCCIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW HWHAYKIMU: HCCIEOBaHUE H3MEHEHH
3HAYEHUS M HAIIPaBJICHUs HHAYKIIMOHHOIO TOKa

duznyeckue SABICHUS B Ipupoaec: 3JICKTPUUCCKHUC SBJICHUSA B aTMOC(l)epe, QJICKTPUYICCTBO JKMBBIX OpPTraHHU3MOB,

7.21 o
MarHUTHOE ToJie 3eMJIH, Apei MoI0CoB, POIh MATHUTHOTO TOJIS JUIs )KU3HU Ha 3emiie, MOJISIPHOE CUSTHUE
TexHuueckue ycTpoicTBa: IEKTPOCKOI, aMIEpMETp, BOJIBTMETpP, PEOCTAT, CUETUUK IJIEKTPUUECKOW SHEpPrHH,
7.22 9JIEKTPOOCBETUTENbHBIE  MPHOOPBI,  HArpeBaTelbHbIE  AJIEKTPONPUOOPHl  (IpUMEpHI),  AIEKTPUUYECKHE

NPpECAOXPAHUTEIN, SJICKTPOMATHUT, 3JICKTPOABHUIATC/Ib ITIOCTOSIHHOI'O TOKA, ITCHEPATOP NOCTOAHHOI'O TOKA

9 KUIIACC




Kon
pasnena

Kon
3JIEMEHTA

[IpoBepsiemMble 37IEMEHTHI COIEPKAHUS




MEXAHUYECKUE ABJIEHUA

8.1 Mexannueckoe 1BukeHne. MarepuanbHas Touka. Cuctema oTcuéra

8.2 OTHOCHUTEILHOCTh MEXaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWMHOE IBHYKEHUE

8.4 HepaBHoMepHOe npsiMosinHelHoe BKeHne. CpeHsisi 1 MTHOBEHHAsI CKOPOCTh TeJla MPH HEPABHOMEPHOM JIBHKEHHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE NPSAMOJIMHEITHOE ABUKECHHIE

8.6 CBoOonHoe nmagenue. OneITel [anuiies

3.7 PaBHOMepHOE nBIKEHHWE MO OKpyxkHOCTH. llepwon u wacrtota oOpamieHus. JIluHelHas W yrjaoBas CKOPOCTH.
L{eHTpOCTPEMUTEIILHOE YCKOPEHUE

8.8 [TepBriit 3akoH HpioToHA

8.9 BTopoii 3akon HeroTona

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHIUI Cyneprno3uIuu CUII

8.12 Cwita ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cujia TPEHUsl CKOJIbKEHUS], CUJIa TPEHUS IOKOs, APYTHEe BUbl TPEHUS

8.14 Cwuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaACHHS

8.15 JIBmxxenue rianer Bokpyr Coinnna. IlepBas kocmMuueckasi ckopocTb. HeBecoMocThb U nieperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecHE TBEPAOTO TEA C 3aKPEITIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynbce Tena. I3Menenne umnynbca. IMmynbe cuiibl

8.19 3aKOH COXpaHEHHUsI UMITyJIbCa

8.20 PeakTuBHOE IBUXKEHUE

8.21 Mexanudeckas paboTa 1 MOIITHOCTh

8.22 Pabora cui TsKecTH, ynpyroctu, TpeHusi. CBs3b 3Hepruu 1 paboThl

8.23 [ToTeHManbpHAast SHEPTHUs TeJa, HOJHSATOTO HaJl HOBEPXHOCTHIO 3eMIIn

8.24 [ToreHumanbHas YHEPIUs CKATOU MPYKUHBI




8.25

Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKOW SHEPTHH

8.26 3aKOH COXpaHEeHMsI MEXaHUUECKON IHEPIUU
[IpakTrueckue pabOTHI:
OmnpeneneHue CpeaHeld CKOPOCTH CKOJNBXEHUS Opycka WIM JBIDKEHHsS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOPEHUS Tela Py PaBHOYCKOPEHHOM JIBI)KEHHH 110 HAKJIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HaualbHOM CKOPOCTH.

2.7 Hpq?sepxa TUIOTE3BI: €CJIM MPU PABHOYCKOPEHHOM MIBIDKCHHHM 0€3 HadyalbHOW CKOPOCTH IyTH OTHOCATCS KakK psin
HCYCTHBIX YUCCJI, TO COOTBCTCTBYIOIIUC IMTPOMCIKYTKHU BPEMCHHU OJJUHAKOBEIL.
HccnenoBanne 3aBUCHMOCTH CHIJIBI TPEHHUSI CKOJIBKEHHS OT CWJIBI HOpPMajbHOro masieHus. OmnpeneneHue
ko3 unmenta Tpenus ckonbxeHus. OmnpeneneHue KECTKOCTH NpykuHbL. Ompenenenue pabOThl CUIIBI TPEHUS TPHU
PaBHOMEPHOM JBIKCHHH Tejla MO TOPH30HTAIBHOM MNOBepxHOCTH. OmpeneneHue pabOThl CHIBI YHOPYTOCTH HpPH
HOI[’béMe rpys3a ¢ UCIIOJIb30BAHUCM HCIMOABWXKHOTO M ITOABHXKHOT'O OJIOKOB

293 dusnueckue sIBICHUs B IPUPOJIE: NMPUINBBI U OTJIMBBI, IBMKEeHHUE M1aHeT COTHEUHOW CUCTEMBI, PEaKTUBHOE JIBHIKEHHUE
JKMBBIX OpraHnu3MOB

8.29 TexHuueckue ycTpoiicTBa: CIMIOMETpP, JATYMKH NOJI0KEHHS, PACCTOSHUS M YCKOPCHUSI, PAKETHI

MEXAHWYECKHUE KOJIEGAHM A 1 BOJIHBI

9.1 KonebatenbHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TEPHOJI, YaCTOTa, aMILTUTY1a

9.2 MaTteMaTnyecKkuil ¥ IPY>KMHHBIA MasTHUKU. [IpeBpaiienne sHeprun npu KojaedaTeIbHOM JBHKEHUN

9.3 3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pezonanc

9.4 Mexanndeckue BosiHbl. CBoOMCTBa MexaHHUECKUX BOJIH. [IpofosabpHble 1 onepednble BOJIHBL. JIJIMHA BOJIHBI M CKOPOCTH
] €€ pacrpocTpaHeHusi. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CECMUYECKUE BOJTHBI

9.5 3Byk. ['pomMKOCTb 1 BbIcOTa 3ByKa. OTpakeHuE 3ByKa

9.6 WHnbpa3Byk U yapTpa3ByK

9.7 [TpakTrueckue paboTHI:

OnpezaeneHue 4acTOThI U MEpHOA KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

Omnpenenenye 4acToThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasiTHUKA

HccnenoBanne 3aBHCHMOCTH TepHoJa KojeOaHWH IMOJBEIIEHHOTO0 K HUTH Tpy3a OT AJIUHBI HUTH. MccienoBaHue
3aBHCHMOCTH Tepuoja KojiebaHWi NpyKMHHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka HE3aBHUCHMOCTH TNepuoja
KOJIeOaHUH Irpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTHU NpY>KUHbI. M3Mepenne yckoperus cBo0OIHOTO




MaJICHAS

9.8 Ous3nuecKue SBJICHUS B MPUPOAE: BOCHPHUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE, CEHICMUYECKHE BOJIHBI, IIyHAMH,
9X0

9.9 TexHruecKkue yCTpoicTBa: 3X0JI0T, UCIOIb30BAHUE YIBTPa3BYKa B OBITY U TEXHHKE

DJIEKTPOMATHUTHOE TTOJIE Y SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DIEKTPOMarHUTHOE 1oJie. DJIEeKTPOMarHuTHbIE BOJIHbI. CBOMCTBA 3J1EKTPOMAarHUTHBIX BOJIH

10.2 [IIxaya >IeKTPOMarHUTHBIX BOJIH

10.3 DneKTpoMarauTHas npupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA

10 10.4 [IpakTuyeckue pabOTHI:

M3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa

10.5 <I)H3I/Iqec1<fle SIBIIGHUS B TpUpOJE: OMONOrMYecKoe [EHCTBUE BUAMMOTO, YJIbTPa(UOIETOBOTO U PEHTTE€HOBCKOIO
U3TY4YCHUI

10.6 TexHUUEeCKHE YCTPOICTBA: UCIIOJIH30BAHUE AIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOU CBSI3U

11 CBETOBBIE SBJIEHU A

11.1 JlyueBas moneinb cBera. UCTOUYHUKY cBETa

11.2 [IpsiMoJIMHEITHOE pacIpOCTPAHEHUE CBETA

11.3 OTtpakenne ceeta. [lnockoe 3epkasio. 3aK0H OTpakKeHHs CBETA

11.4 IIpenomnenue cBeta. 3akoH npeaomsieHus cBeta. [loHOe BHYTpEHHEE OTPaKeHUE CBETA

11.5 JInHza. Xop Jiyyel B JIMH3E

11.6 Onrtuyeckas cucrema ¢oTtoarnmapaTra, MUKPOCKOTIA M TEJIECKOIIa

11.7 I';1a3 kak onTryeckas cuctemMa. bIM30pykoCTh U 1adbHO30PKOCTh

11.8 Pasnosxenue 6enoro ceera B ciekTp. OnbiThl HhioToHA. C0XKEHNE CIIeKTPaIbHBIX 1IBETOB. Jlucrepcus cBeTa

11.9 [IpakTrueckue pabOTHI:

I/ICCJIC,Z[OBaHI/Ie 3aBUCUMOCTH yI'JIa OTPAKCHHA CBCTOBOI'O JIy4da OT yIJia MaJICHUs.

W3yueHne XxapaKTepUCTHK H300pakeHUs TPEIMETa B INIOCKOM 3epKaie.

I/ICCJIC,Z[OBaHI/Ie 3aBUCHUMOCTH YyTIJia NPCIOMIICHHA CBETOBOI'O JIy4a OT yIJia MaACHUA HA I'PaHULC «BO3AYX — CTCKIIO».
IToyyenue n300paykeHni ¢ TOMOIIBIO COOMPAIONIEH JTMH3HI.




Omnpenenenne HOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OnbITH IO PA3JIOKEHUIO OENIOT0 CBETa B CIIEKTP.
OnbIThI 10 BOCTIPUSITHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIE (DUIBTPHI

11.10 ®usnyeckue sABieHus B npupoxe: 3arMeHuss ConHua u JIyHbI, 1[BE€Ta Tel, ONTUYECKHE ABJIEHUS B aTMocdepe (LBET
Heba, pedpakiysi, paayra, MUPax)

11.11 TexHuuecKkue yCTpoicTBa: OUYKH, MEPUCKOTI, (OTOANNIapar, ONTHYECKUE CBETOBOIBI

KBAHTOBBIE ABJIEHUSA

12.1 OmnsiThl Pe3epdopaa u mumanerapaas Mojenb atoma. Mognens atoma bopa

12.2 Hcnyckanue u nornoueHue ceera aroMoM. KBaHTel. JInHeHyaTble CIEKTPhI

12.3 PagnoakTrBHOCTH. Anb(da, 6eTa- u raMmMa-u3IydeHus

12.4 Crtpoenue atoMHoro siipa. HykinoHHas Mozens atoMHoro siipa. M3oronst

12.5 PagnoaktuBHbie npeBpamenus. Ilepuoa nosypacnaga aTOMHbBIX SIEp

12.6 SAnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOT'O YHCEN

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peaxiuu cuntesa u nenenus siaep. Mcrounmku sueprun CoiHIIA U 3BE3NT

12.9 SnepHas sHepreTuka. JleicTBUE paMOAKTUBHBIX M3JIYYCHHUI Ha )KMBbIE OPTaHU3MBI
[IpakTiueckue padbOTHI:

12.10 HabmtogeHne crijionHbIX U TUHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.
HccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepeHue paanoakTUBHOTO oHa

1211 ®usuyeckue SBIEHUS B NPUPOJE: S:CTeCTBeHHHﬁ pasvoaKTUBHBIN U(bOH, KOCMUYECKHE Jy4YH, pPaJuOaKTHUBHOE
U3Jy4EHHUE PUPOIHBIX MUHEPAJIOB, NIEHCTBUE PAANOAKTUBHBIX M3IYYCHHH HA OPraHMU3M YEI0BEKa

12.12 TexHUYeCKUe yCTPOMCTBA: CIEKTPOCKON, MHANBUAYAJIBHBIN JO3UMETP, Kamepa Buibscona




MMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMS K PE3YJIBbTATAM OCBOEHHMSA OCHOBHOM
OBPA30OBATEJIBHOI MPOT'PAMMBI OCHOBHOI'O OBIIETO OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHMA

IIpoBepsieMbie TPeOOBAHMSA K MPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTe/LHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa3oBanusi Ha ocHOBe PI'OC

[Nonumanue ponu GpuU3MKKM B HAYYHOH KapTHHE MUPA; CPOPMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3H U
II03HaBa€MOCTHU SIBJICHUH INPHUPOJBI, O POJIM 3KCIEPUMEHTa B (pU3MKe, O cucTeMooOpasyromell poiau (U3MKU B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHHUKH M TEXHOJOrHH, 00 »SBOMIOUUN (U3NYECKUX 3HAHMA M HMX pPOJIM B IEJIOCTHON
€CTECTBEHHOHAYYHOM KapTHHE MUPA, O BKJIA/I€ POCCUHCKUX U 3apyOekHbIX YUEHBIX-(QU3UKOB B pa3BUTHE HayKU, OOBSICHEHUE
IIPOLIECCOB OKPYKAKOLIET0 MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHUs 0 BUJaX MaTepuH (BELIECTBO U IMOJIE), O ABMKEHHH KaK CIOCO0E CYIIECTBOBAHUS MaTepUH, 00 aTOMHO-MOJIEKYJIIPHOM
TEOPUU CTPOCHHUSI BEIECTBA, O (PM3UYECKOM CYIIHOCTH SIBICHUN MPUPOJIbI (MEXaHUUYECKUX, TEIUIOBBIX, AJIEKTPOMATHUTHBIX U
KBAHTOBBIX); YMEHHUE PA3INYaTh SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLINX
naHHOe (pU3MYECKoe SIBICHHE; YMEHHE PACIIO3HABATh MPOSIBICHUE M3YUYEHHBIX (DU3MUECKUX SBJIECHUI B OKpY’KalOIIEM MHUpE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKH)

BJIaIIeHI/Ie OCHOBaMH MOHSITHUMHOI'O amnmnapara 1 CMUMBOJIMYECKOT'O A3bIKa (1)I/I3I/IKI/I N HUCIIOJIB30BAHUC UX IJIA PCIICHUA y‘-IC6HI)IX
3a/la4; YMCHHUC XapaKTCPHU30BaATb CBOMCTBaA TCII, (I)I/ISI/I‘IGCKI/IC ABJICHUA MW IIPOLCCChI, HCIOJIb3Yys (bYH,I[aMeHTaJ'IBHLIe n
OMITUPHUICCKHEC 3aKOHBI

YMeHHre onmchIBaTh HN3YUYCHHBIC CBOMCTBA TE€N U (I)I/I3I/I‘-IGCKI/IC SABJICHUSA, UCIIOJIB3YS (1)I/I3I/ILIGCKI/IG BCINYHHBI

Brnanenne ocHOBaMHM METOZOB HAy4YHOTO IO3HAHUS C Y4YETOM COOJIONEHHMS NpaBui O€30MacHOro Tpyna: HaOIroneHHe
(bu3nUecKuX SBICHUMA:

YMEHHE CaMOCTOSATENBHO COOMpATh AKCIEPUMEHTAIBHYI YCTaHOBKY W3 JaHHOTO Habopa 00OpyNOBaHMS 10 WHCTPYKIIHH,
OIUCBIBATH XOJ1 OTBITA U 3alUCBIBATE €r0 PE3YyJIbTAThl, (POPMYIHPOBATH BBIBOABI;

NPOBEICHUE TNPSMBIX W KOCBEHHBIX M3MEPEHUH (PH3MUYECKMX BEIMYMH: YMEHHE IUIAHUPOBATH W3MEPEHHS, CAMOCTOSTEIHHO
coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY 10 MHCTPYKIMH, BBIUMCIIATh 3HAUEHUE BEJIMYMHBI U aHAIU3UPOBATH MOIy4YEHHbIE
pe3yapTaThl ¢ Y4ETOM 3aJAHHON MTOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHUN;

NPOBE/ICHUE HECIIOKHBIX SKCIEPUMEHTAIbHBIX HCCIEIOBAaHUN; CAMOCTOSTEIBLHO COOMPaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
IPOBOAMUTDH UCCIIEOBAHUE IO MHCTPYKLUH, NPEACTABIAThH MOTYUYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEJIUYMH B BUJAE TaOIUIl U
rpaMKOB, YUUTHIBATh MOTPELIHOCTH, JeJaTh BHIBOJBI IO PE3YJIbTAaTaM HUCCIIEIOBAHMS

[TonnmaHue xapakTepHbIX CBOMCTB (U3MYECKUX Mojeliel (MaTepuaibHas TOYKa, aDCOIIOTHO TBEPIOE TEJI0, MOJENIN CTPOCHUS




FaSOB, )KI/IJIKOCTGﬁ Hu TBépJII)IX TGJ'I, rmaHeTapHaﬂ MOJZ€CJIb aToMa, HYKJ'IOHHaSI MOAECJIb aTOMHOI'O sulpa) Hu YMeHI/Ie HpI/IMeHHTB ux
JUIst 00BsICHEHUST (DU3UYECKUX MPOIIECCOB

VYMeHne OOBSICHATDH (1)I/IBI/I“IGCKI/I6 mnponeccel " CBOMCTBA TCJI, B TOM 4YHCJI€C M B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMMPAKTHUKO-
OPUCHTHUPOBAHHOT'O XapaKTEpa, B HaCTHOCTHU, BBIABIATE HPUYNHHO-CICACTBCHHBIC CBA3U U CTPOUTH O0OBSACHEHHE C OHOpOfI Ha
HN3YUCHHBIC CBOMCTBA (I)I/ISI/I‘IGCKI/IX HBJ'IGHPIIZ, (1)I/I3I/I‘-ICCKI/IC 3dKOHBI, 3dKOHOMCPHOCTH U MOACJIN

YMmeHue pemiats pacuéTHble 3a1aun (Ha 0asze 2 — 3 ypaBHEHUIl), UCIIONb3Ysl 3aKOHBI M (hOPMYJIIBI, CBSI3bIBAIONINE (PU3NUECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIllUCBIBATh KPAaTKOE YCIOBHME 3aayd, BBIABIATH HEIOCTAIOIIME JAaHHbIEC, BBIOMpATh 3aKOHBI U
dopmynbl, HeoOXoAMMBbIE JUIs €€ pelIeHHUs,, MCIOJIb30BaTh CHpPAaBOYHBIC MIAaHHBIC, MPOBOJUTH pPACYETBl M OIICHUBAThH
PEATUCTUYHOCTD MOJYYEHHOTO 3Ha4eHUsl (PU3NYECKON BEIMUYMHBI, YMEHUE ONPEACATh Pa3MEPHOCTh (PU3MUECKON BEIMYHHBL,
II0JyYEHHOW NIPH PELICHUH 331a4H

YMenue XapaKTCpU30BaTb INPUHIHIILI ZLCP'ICTBI/I}I TCXHUYCCKUX YCTpOﬁCTB, B TOM 4YHCIE OBITOBBIX HpI/I60pOB, 151
IMPOMBINIJICHHBIX TCXHOJOTIMYCCKUX IMPOLCCCOB IO HMX OIMMCAHUIO, HWCIIOJIB3Ys 3HAHUA O CBOMCTBaxX (1)I/ISI/I‘I€CKI/IX SIBIICHUM U
H606XO,[[I/IMLIC (bI/I3I/I‘{eCKI/Ie 3aKOHOMCPHOCTHU

10

YMeHue UCHoiab30BaTh 3HAHUS O (U3MYECKUX SBICHHUSX B TMOBCEAHEBHOW JXU3HU JUIS OOECreueHHUs OE30MacCHOCTH TpHU
oOpaiieHuu C OBITOBBIMU MPUOOpPaAaMU U TEXHUYECKUMH YCTPOICTBAMH, COXPAHEHHUS 30POBbS M COOJIOJACHHS HOPM
9KOJIOTUYECKOTO TOBEIACHHSI B OKPYXKAIOLIEH cpese; MOHMMaHHEe HEOOXOTUMOCTH TPUMEHEHUS JOCTIKCHUN (U3MKU H
TEXHOJIOTH JIJIsl pAMOHAJILHOTO MPUPOAONOIB30BaAHNUS

11

OnelT mOMCKa, TMpeoOpa3oBaHHUS U MpeJCTaBiIeHUs HHGOpManuu (U3MYECKOTO COJEpXKaHUS C HCIOJIb30BAHUEM
UH(POPMALMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHI; YMEHHE OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHON MH(pOpMAIMU Ha OCHOBE
UMEIOUINXCS 3HAHUM M JIONOJHUTENbHBIX UCTOYHUKOB; YMEHHUE HCIOJIB30BaTh MPH BBHIMOJIHEHUH Y4YEOHBIX 3a/laHui Hay4dHO-
HOMYJISIPHYIO JINTepaTypy GU3NUECKOT0 COAEpKaHus, CIIPaBOUYHbIE MaTepHallbl, pecypchl ceTu VIHTepHeT; BiajieHne 0a30BbIMU
HaBbIKAaMU MpeoOpa3oBaHus HHQOpPMAIMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JpPYTyIO; YMEHHE CO03/1aBaTb COOCTBEHHbBIE
NMCbMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE MH(OPMAIIMHN U3 HECKOJIBKUX HCTOYHUKOB




INNEPEYEHD 9JIEMEHTOB COAEPXAHMUS, TIPOBEPAEMbIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHWYECKUE JABJIEHU A
1.1 Mexanuyeckoe nBmxkeHne. MatepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBLHOCTD JBUKCHHUS
12 PaBHOMepHOE 1 HepaBHOMEpHOE aBMkeHHE. CpeaHsisi ckopocTh. DopMmyna s BBIYUCICHUS CpelHel CKopocTH: vV = S/t
PaBHOMepHOE mpsSMONMHEITHOE JBUXKEHUE. 3aBUCHUMOCTb KOOPJAMHATHI Tejla OT BPEMEHHM B CIydyae pPaBHOMEPHOIO
MPSIMOJIMHEMHOTO ABM)KEHUS:
1.3 x(1)=x,+ut
I'padviku 3aBUCHMOCTH OT BPEMEHH ISl TIPOCSKIIUU CKOPOCTHU, TPOCKIIUU TIEPEMENICHHUS, TyTH, KOOPAUHATHI IPH PAaBHOMEPHOM
MPSIMOJIMHEMHOM JABM>KEHUU
3aBUCUMOCTH KOOPIMHATHI TE€JIa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBH)KCHHUS:
EQ
Sp(f)=vg, * I+ * =
@opMyIibl AJ1 TPOEKIUH NTePEMELIEHUs], MPOEKIIMH CKOPOCTH U MPOEKIHMH YCKOPEHUS MPU PABHOYCKOPEHHOM MPSAMOJIUHEHHOM
JBIDKCHUU
- t”
1.4 Iy (F)_Uﬂ.\' 'F_ﬂ.\' '?"

Uy ()= Upy T4,

-1 R
a. (f) =canst,

9 3

oy, =2
Usy Upp =25,

I'paduiku 3aBUCUMOCTH OT BpeMEHU JIs IPOEKIIMU YCKOPEHUs, TPOEKIUU CKOPOCTH, MPOESKIIUHN NIepeMEIIeHUsI, KOOPIUHATHI IIPH
PaBHOYCKOPEHHOM MPSMOJUHEHHOM JBUKECHUN




1.5

CBobogHoe maneHue. DopMyIibl, OMUCHIBAIOIINE CBOOOJHOE MaJeHHE Teja MO BEpTHKAIM (IBMKEHHE Teja BHU3 WM BBEpX
OTHOCUTENBHO MOBepXHOCTH 3emin). ['paduku 3aBUCUMOCTH OT BPEMEHH ISl NMPOEKLUUHU YCKOPEHHsI, MPOCKIMH CKOPOCTU U
KOOPJMHATHI IpU CBOOOHOM Ma/ICHUU TeJla 10 BEPTHKAIH

1.6

CKOpOCTh PaBHOMEPHOTO JIBIKEHUS TeJla TI0 OKpykHOCTH. HampaBienue cKopocTH.
dopmyna a7 BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTHU U Tepuo]i oOpalieHus:

2nR
T

entpoctpemurensHoe yckopenue. HampapneHnue 1eHTpoCcTpeMUTENbHOTO yeKkopenust. opmyria s BBIYUCICHUS YCKOPEHMUS:

dopmyra, CBSI3bIBaIOIIAs IEPUO U YACTOTY OOpaIleHHUs:

vV = ?

1.7

Macca. [In1oTHOCTB BelIeCTBa. qDopMyna JJI1 BBIYHMCIICHUS IIJIOTHOCTH !

1.8

Cuna — BexkTopHas duszndeckas BenuynHa. CI0KeHHue CUl

1.9

SIBnienne unepuuu. I[lepseiit 3ak0H HproToOHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBIeHHOCTh BEKTOPa YCKOPEHUs Tela U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEIIO

1.11

Bzaumopeiictue ten. Tpernii 3akoH HeroToHa:




_—y

Fy g ==F 5

TpeHHe IMOKOA U TPCHUC CKOJIbXKCHHA. CDopMyJIa AJI1 BBIYUCIICHUA MOAYJIA CHIIbI TPCHUS CKOJIbXKCHHA:

1.12 SR AF
FIP =pn-N
Hedopmanus tena. Yrpyrue u Heynpyrue aedopmanun. 3aKoH ynpyroi aegopmanmu (3akon ['yka):
1.13 .
F=k-Al
Bcemupnoe Tsarorenue. 3akoH BCEMHUPHOTO TATOTCHHUS:
My - o
F == G 2 '—_‘—
1.14 R™

Cuna TsxecTH. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyna a7l BBIYUCICHUS CHITBI TSDKECTH BOJIM3H moBepxHocTH 3eminu: F = mg.
JIBrmokenue rmianet Bokpyr CosHna. [lepeas kocMudeckasi CkopocTb. HeBeCcOMOCTh M meperpy3ku

I/IMHYJ'IBC TCJIa — BEKTOpHas (1)1/131/1‘{601(35{ BCJINMYHHA.
1.15 p=mo

I/IMHy.TILC CHCTEMEHI Tel. MI3MeHeHne HMITYJIbCA. I/IMHyJ'IBC CHJIBI

1.16 3aKOH COXpaHEHUs UMITYJIbCa JIJIsl 3aMKHYTOW CUCTEMBI TEJI:
D=nyUy +m, U, =const

PeakTuBHOE ABMKEHHE

Mexanudeckas paborta. @opMyiia 171 BEIYMCIEHUs PaOOTHI CUIIbL:
A=F5cosc
1.17 MexaHu4decKkas MOIHOCTD:

A
I

N=




1.18

Kunernueckas u NMOTCHIUAaJIbHAsA SHCPIrus. CDopMyna JUIA BBIYUCJIICHUA KHHETUIECKOMN OHEPTHUH:

3

i
B

Teopema o kuHeTHUECKOH dHeprur. DPopmyJia i BEIYMCICHUS MOTCHIIMAILHOW YHEPTUH Teja, MOIHITOTO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexanudeckas SHEpPIUs:
E=E.+E p

3aKOH COXpaHEHMs MEXaHUYECKOH 3Heprun. Popmyiia 17 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUHU B OTCYTCTBHE CUII
TpeHus: E = const.
[IpeBpaieHre MEXaHM4eCKON SHEPIUH TPU HAJTMYHN CUJIBI TPEHUSL.

1.20

[IpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. MomeHT cuibl: M - Fl.
VYcinoBue paBHOBECHS pblyara:

M +M, +..=0
[MonBwxHbIM 1 HenoaABMKHBIN O0510KU. KII/ mpocThix MexaHU3MOB,
= Ancmasm
A

SATPATEHES A

1.21

JlaBneHne TBEpIOTO TeEma.
@opMyia i1 BBIYKMCIICHHS 1aBJICHHs TBEPIOTO Tea:
F
pP= 35
JlaBnenue raza. ATMocdepHoOe NaBleHHE.
I'mapocratuyeckoe 1aBieHUE BHYTPHU KUJIKOCTH.
DopmyJia Jiyisl BBIYKCICHUS JABJICHUSI BHYTPHU KUIKOCTH:




p=pgh+p_,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akon Apxumena. @opmyina st onpeneneHusT BEITAIKUBAIONICH CUJTBI, ACHCTBYIOIIEH Ha TEJ0, MOTPYKEHHOE B KUAKOCTh MU
ras:
1.23 _
F_i_I:m. == ng
VYcnopue miiaBanus Tena. [lnaBanue cys10B U BO3yXOIUIaBaHUE
Mexanuyeckue Kojiebanus. AMITTUTYa, IEPUOJ] ¥ YacToTa Koyiebanwii. @opmyia, CBA3BIBAIONIAS YACTOTY H MEPHO] KOJICOAHMIA:
1.24 - 1
T
1.25 MareMaTtuyecKkuii ¥ py>KHHHBIA MasTHUKHU. [IpeBpalnienne sHepruu npu KojiedaTeIbHOM JIBIDKCHUH
1.26 3aryxaroniue Konedanus. BeiHyxaeHHbIE KoseOaHus. Pezonanc
197 Mexanunueckue BoJIHbL. [IpoosbHbBIE U TONIEPEYHbIE BOJTHBL. [[JIMHA BOJIHBI U CKOPOCTh PAacpOCTPAHECHUS BOJHBI:
’ h=v-T
1.28 3Byk. ' poMKOCTh 1 BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOW BOJIHBI HA IpaHulle ABYX cpea. MHdpa3Byk u ynbTpa3Byk
Ipaxmuueckue pabomul
N3mepenne cpemHelt TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH MPYKUHBI; KOI(PGUIIMEHTa TPEHUS CKOJIBKCHHS;
paboThl CUIIBI TPEHHS, CHIIBI YIIPYTOCTH; CPEAHEH CKOPOCTU JBIKEHHS OpyCKa MO HAKIOHHOW TUIOCKOCTH; YCKOpeHHs Opycka
MIPU IBIKEHUU TI0 HAKJIOHHOW TUIOCKOCTH; YacTOTHI M TMEpHo/a KoieOaHWi MaTeMaTHYECKOTO MasTHUKA;, 4acTOThI U Mepuoaa
KoseOaHui MPYyKUHHOTO MasATHUKA; MOMEHTA CHJIbI, JEHCTBYIOMIETO HA phlYar; paboThl CUJIBI YIIPYTOCTH TPU TOIBEME TPy3a C
1.29 TTOMOIIIBIO HEMOIBMXKHOTO 0JI0Ka; PabOThI CHITBI YIIPYTOCTH IPH MOABEME TPYy3a C TTOMOIIBIO MOJBUKHOTO OJIOKA.

' HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa NOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH SKHUIKOCTH;
HE3aBHCUMOCTHU BBITAJIKUBAIOIIEH CHJIbI OT MAcChl Teja; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOIO JIABJICHUS U OT Poja
MOBEPXHOCTH; CHJIBI YIPYTrOCTH, BOZHUKAIOUICH B MpPYXHHE, OT CTENEHU NedopMalny MPYyKUHBI, YCKOPEHUs Opycka OT yria
HaKJIOHA HaIpaBJSIONIeH; Tepuoaa (YacTOThl) KOJIEOAHWHW HHUTSHOTO MAasTHUKA OT JJWHBI HUTH; TIepUoja KoJieOaHW
MPYXUHHOTO MAsITHUKA OT MAacChl Tpy3a U )KECTKOCTU MPYKUHBI; UCCIIEIOBAaHIE HE3aBUCUMOCTH TIEPHUOIa KOJIeOaHU HUTSHOTO
MasiTHUKa OT Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30 Quzuueckue s61eHUs 8 npupooe: TPUMEPHI ABMKEHUSI C PA3JIMYHBIMU CKOPOCTSIMH B KMBOW M HEKHUBOW MPHUPOJE, EHCTBHE




CUJIbl TPECHUA B HIPHUPOAC W TEXHUKC, MPUIKWBBI U OTIMUBBI, JBUKXCHHEC IIIAHCT ConHeunou CHUCTEMBI, PCAKTUBHOC JIBUKCHHC
JKUBBIX OpPraHU3MOB, pbl4arud B TCJIC YCJIIOBCKA, BJIIMAHUC aTMOC(I)epHOFO JaBJICHUSA Ha JKUBOM OopraHusM, IUIaBAHUC pBI6,
BOCIIPHUATHUC 3BYKOB )KMBOTHBIMH, 3EMJICTPACCHUC, CEeMCMUYECKHE BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CUUAOMETp, AATUUKHU TOJIOKEHUS, PACCTOSIHHUS U YCKOPEHHS, JUHAMOMETp, MOIIIUITHUKY, PAKETHI,
phIyar, MOJBMKHBIA M HEMOJBUKHBINA OJOKH, HAKJIOHHAS TIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYbI,
YCTPOICTBO BOJONPOBOJIA, TMIPABIMYECKUN Mpecc, MaHOMETpP, OapoMeTp, BHICOTOMEp, MOPIIHEBON HACOC, apeoOMETp, IXO0JOT,
WCIIOJIb30BaHUE YIBTPa3BYyKa B ObITY U TEXHUKE

2 TETUIOBBIE ABJIEHNM S
21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOM TEOPUHU CTPOESHHs BemecTBa. Moenu TBEPAOTO, JKUIKOTO M ra3000pa3HOro
cocTosiHMi BenecTBa. Kpuctaimuyeckue u aMopdHbIe Tea
2.2 JIBm>keHue yactull BeniectBa. CBsi3b CKOPOCTH JIBMXKEHUS 4aCTHUIL ¢ TeMIiepatypoil. bpoyHoBckoe neuxenue, auddysus
2.3 CmaurBaHME M KallWJUIIPHBIE SIBJICHUS
2.4 TenmoBoe pacIMpeHne U CKaTue
2.5 TennoBoe paBHOBECHE
2.6 BuyTpennss sueprusi. Pabota u Terionepenada kak cniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH
2.7 Buibl Terionepenayn: TeI0NPOBOAHOCTh, KOHBEKIUS, H3ITYUSHHE
HarpeBanue u oxnaxnaenue ten. KonruecTBo TEIIOTHI. Y AelIbHAS TEINIOEMKOCTD:
2.8 O=cm(t,—t,)
3aKoH COXpaHEeHHsI SHEPTUHU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOTO OanaHca:
2.9 Ql_QE + =0
Ucnapenue u xonaeHcanus. Vi3MeHeHHe BHYTpPEHHEH >HEPrUU B MpOIECCe UCHApEeHHs M KOHJeHcaluuu. KureHue KujaKkocTH.
2.10 VY nenpHas TeruioTa napooodpaszoBanusi: L = Q/m
2.11 BiiaxxHoCTh BO31TyXa
2.12 [InaBnenue u kpuctamumzanus. M3MeHeHHME BHYTPEHHEH HSHEPruu IpH IJIABJICHUM W KpUCTAUIM3alMH. YAelibHas TeIioTa

T1IJTaBJICHUA .




-2
m

BHyTpeHHSDI OHEPTIHUA CTOpaHUs TOIIUBA. VY aenapHas TEIIoTa CT OpaHHd TOIUUIMBA: ¢ = Q/ m

2.13

2.14 [TpuaIMIE paboThl TerioBbX aeurareneil. KI1J] TerioBoro nBuratens
Ipaxmuyeckue pabomul
N3mepenune ynenpbHOW TEMIOEMKOCTH METAJUIMYECKOrO IWJIMHAPA; KOJWYECTBA TEIUIOTHI, IMOJYyYEHHOTO BOAONW KOMHATHOM

215 TeMIEepaTypbl (PUKCUPOBAHHOW MaccChl, B KOTOPYIO OmMyLIeH HarpeThlil LWINHAP; KOJUYECTBA TEIUIOThI, OTAAHHOTO HArPETHIM
LWIMHIPOM, IIOCJIE OIyCKaHUsS €r0 B BOJy KOMHAaTHOW TEMIIEPaTyphl; OTHOCUTEIBLHOW BIaXXKHOCTH BO31yXa; YACIBHOM TEIUIOTHI
IaBjieHus Jipaa. MccnenoBaHue W3MEHEHUS TeMIIepaTypbl BOJbl MIPU PA3IUYHBIX YCJOBHSX; SIBJICHMS TEIJIOOOMEHa IpH
CMEIIMBAHNUU XOJIOJHOW U TOpsiYel BOJIbI; MPOLIECcCa UCIAPEHUs

216 Qusuueckue s61eHUsA 8 Npupode: TOBEPXHOCTHOE HATSHKEHUE U KaWULIPHbIE SBICHUS B NPHUPOJE, KPUCTAJUIBI B MPUPOJE,
nznydyenue CorHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, MHEsl, CHera

217 Texnuueckue ycmpoticmea: KauvLIspbl, IPUMEPbI UCIIOIb30BaHUS KPUCTAIIIOB, )KUKOCTHBIN TEPMOMETP, NaTUUK TEMIIEPATyphl,
TEpPMOC, CHCTEMa OTOILUICHUsI JIOMOB, TUTPOMETPBI, ICUXPOMETP, NApoBasi TypOMHA, IBUTATENIb BHYTPEHHETO CTOPAHHMSI

3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1 OnexTpusanys Te. /[Ba Buaa dJIEKTPUUYECKUX 3apsI0B

3.2 B3aumonencTsue 3apsbkeHHBIX Tell. 3akoH KynoHa

3.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

34 Onexkrpuueckoe mnozne. Hampspk€HHOCTH anekTpudeckoro mousd. [IpuHIMO Cynepno3uiuu  3JIeKTPUYEeCKHX Moyiel (Ha
Ka4eCTBEHHOM YPOBHE)

3.5 Hocurenu snexkTpudeckux 3apsiioB. JIeHCTBUE 3JIEKTPUUECKOr0 MOJIs Ha DJIEKTpUUYECKue 3apsiapl. [IpOBOAHMKY M IUDJIEKTPUKU
[TocTostHHBIN 2neKTpUYeCKUd TOK. JleicTBUSA anekTprudeckoro Toka. Cuna Toka. Hanpsbxenue.

3.6 I=q/t, U=A4/q

3.7 DNEKTPUUYECKOE CONIPOTUBIIEHHE. Y IETBHOE MIEKTPUUECKOE COMPOTHUBIICHUE!

R =pl/S




3akon Oma jiis yyactka snexrpudeckoit nenu: [ = U/R

3.8
[locnenoBarenbHOE COETMHEHUE IPOBOIHUKOB!
e TT—=TFT oJ7- R=R
3.9 [TapannenbHOE cOEIMHEHNE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS
U=U,I=I+1,;R=—.
ST ST 2
CwMmeniaHHble COEIMHEHMsI IPOBOTHUKOB
3.10 PaGora u MomtHOCTE AntekTpudeckoro Toka. 4 = Ult, P = Ul
3akon Jlxoyns — Jlenma:
3.11 2
Q=I"-R-t
3.12 OmnbIT OpcTena. MarHuTHOE 1oJie IPSIMOT0 NPOBOJIHUKA ¢ TOKOM. JIMHMM MarHUTHON MHIYKIIUU
3.13 MaraurtHoe 1oJie MOCTOSIHHOr0 MarHuTa. B3aumoaeiicTBie OCTOSHHBIX MarHUTOB
3.14 JIeficTBHEe MarHUTHOTO 10JIsL HA MPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABaeHue 3aeKTpoMarHuTHON uHayKimu. [lpasuso Jlenmna
IIpaxmuueckue pabomul
W3mepenue 37eKTpUUecKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOT0 TOKA; pabOTHI JIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOLIETO B MPOBOJHHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HAMpPSDKEHUS Ha KOHIAX
3.16 IIPOBOJHMKA; 3aBHCHUMOCTH COIIPOTHUBIIEHUS OT JJWHBI INPOBOJHHUKA, IUIOIIAJM €ro IONEPEYHOIO0 CEUEHUS U YAEIBHOIO
COTIPOTHBIICHUS.
IIpoBepka mpaBuiia JUIsl SJEKTPUUYECKOTO HANPSKEHUS IPU MOCIEA0BATEIHOM COEIMHEHUN NPOBOJHUKOB; MpaBUiIa JUIsl CUIIBI
ANEKTPUYECKOr0 TOKA IPU MapajuIeIbHOM COEIMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
317 Qu3zuueckue A61eHUs 8 npupode. dIEKTPUUECKUE SBICHUS B aTMOC(EpE, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE MOJIe

3CMJ'H/I, ):[peﬁ(b ITOJIFOCOB, POJIb MA'HUTHOT'O ITOJIA JJIS1 2)KMU3HU Ha 3eMne, IMNOJIAPHOC CUSHNC




Texuuueckue ycmpoticmea:  3JACKTPOCKON, aMmIepMeTp, BOJbTMETpP, pPEOCTaT, CUETUYUK DJIEKTPUUYECKOW DSHEpruw,

3.18 ANIEKTPOOCBETUTENbHBIE TPUOOPBI, HArPEBATENbHBIE JIEKTPONPHOOPH  (TPUMEpPBI), OIJICKTPUYECKUE MPEIOXPAHHUTENH,
AJIEKTPOMArHUT, 3JEKTPOABUTATENb IOCTOSIHHOTO TOKA, FTeHEpaTOP MOCTOSIHHOTO TOKa

3.19 OnekTpoMarHuTHele BOHbI. [11kana 3JeKTpoMarHuTHBIX BOJIH

3.20 JlydeBasa monenb cBeta. [IpsMoHeitHOe pacIpOoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus csera. [1nockoe 3epkasio

3.22 IIpenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Jucnepcus ceera

3.24 Jlunza. Xox nydeit B mH3e. DokycHOE pacctossHue TUH3bL. OnTudeckas cuia auH3el: D = 1/F

3.25 I'11a3 xak ontuyeckas cucrema. OnTudeckue nprudopsI
Ipaxmuueckue pabomul
#H#HPar##l13MepeHne ONTHYECKOH CHJIBI cOOMparomie JTHH3bI; (POKYCHOTO pacCTOSHUS cOOMparomei JHMH3BI (TI0 CBOHCTBY
paBeHCTBa pa3MepoB MpeAMeTa M U300pakeHUs, KOorJa MpeaMeT PacloyiokKeH B JBOMHOM (oKyce), moka3aTelns MpeloMIICHHS

3.26 CTEKJIa.
#i#HtPar#Ht#llccnenoBanne cBoWCTBa M300pakKeHUs, MOTYUYEHHOTO C MOMOIIbIO COOHMpAIOIIE JTWH3bI; U3MEHEHHs (POKYCHOTO
pPaccTOSIHUS JIBYX CJIOXKEHHBIX JIMH3; 3aBUCUMOCTH yTIJla MPEJIOMJIEHUS] CBETOBOI'O JIyya OT yIjla MaJeHHsl Ha TPaHULIEe «BO3IYX —
CTEKJIO»

397 Qu3zuueckue saenenus 6 npupoode: 3arMmenuss Connua u JIyHbl, 1BeTa Tel, ONTHYECKHE SBIEHUS B atMocdepe (UBeT Heba,
pedpakiys, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04KH, IEPUCKOII, (hoToanmapar, ONTHIECKHUE CBETOBOIbI

4 KBAHTOBBGIE ABJIEHU

4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydenus. Peakiuu anbda-u 6eta-pacmana

4.2 Omnsitel Pe3epdopna no paccesinuio anbda-gactuul. [lnanerapHast Mogenp aToma

4.3 CocrtaB aToMHOTO siapa. M30Tonsl

4.4 [leproa nmonypacrnajga aTOMHBIX SIACD

4.5 SnepHble peakiyu. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOTO UHCE

46 Qu3suueckue a6leHUs 6 npupode: €CTECTBEHHBIN paJMOAKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJAMOAKTUBHOE W3IyuyeHUE

IIPUPOAHBIX MUHCPAJIOB, JelicTBHE PAaaAO0aAKTUBHBIX HBqueHHﬁ Ha OPraHu3M 4YCJIOBCKaA




4.7 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHANBUAYAJIbHBIN JO3UMETP, Kamepa BuibCcoHa, saepHas SHEpreTuka

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» dusuka: 7-1 kacc: 6a30BbIN YpOBEHb: YUeOHHK; 3-¢ u3aanue, nepepadborannoe [epoimkun .M., UBanos A.M. AkiimoHepHoe
obmiectBo «M3narenscTBO «IIpocBemienne»

» dusuka: 8-t kmacc: 6a30BbIN YpOBEHB: yUeOHUK; 3-¢ u3nanue, nepepadorannoe [epoimkun M.M., iBanoB A.W. AkiimonepHoe
obmiectBo «M3aarenscTBO «IIpocBemienne»

» dusuka: 9-i kacc: 6a30BbIN YpOBEHb: YUeOHUK; 3-¢ u3maanue, nepepadborannoe [epeimkua M.M., I'yrtauk E.M., BanoB A.U. u ap.

AxrmonepHoe obmectBo «M3natenscTBo «IIpocBemnienuey

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA
H.B. ®unonoBuu. Metoanueckoe rnocodue k yueoHuky A.B.Ileprrmkuna "®dusuka" 7 knacc. "poda"
H.B. ®unonoBuu. Meroanueckoe nocodue k yueonuky A.B.Ileprimkuna "dusuka" 8 kmace. "Jpoda"

E.M.I'ytauk, O.A.YepuukoBa. Meroauueckoe nocooue kK yueonuky A.B.Ilepeimkuna "®usuka" 9 kiacc. "Ipoda"

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET




7 xnacc: bubmoteka [IOK https ://m.edsoo.ru/7 £ 416194
8 xmacc: bubnuoreka I{OK https ://m.edsoo.ru/7 4181 ce
9 knacc: bubnuoteka [IOK https ://m.edsoo.ru/7 f4l a4 a6
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