


IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypPOBHE OCHOBHOIO 0O0IIEro oO0pa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBAaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTEIbHOW MPOTPAMMBI, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToMm (eaepanbHOil pabodeil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanust yueoHoro npeamera «Duzukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (OpMUPOBAHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYyYarolUuXCsi M OPraHu3aldio H3y4YeHUs
¢u3MKN Ha JAESITETbHOCTHON OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCA
BO3MOXHOCTH y4yeOHOro mpenmera B peanuzanuu tpeboBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysbTaTaM OOy4YeHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[IporpamMma no ¢usmuke ycTaHaBIMBAET pacHpeesieHne yueOHOro MmaTepuania
1o rojaM oOydeHus (IO Kjaccam), mpejjaraeT NpUuMEpHYI0 MOCIe0BaTEIbHOCTD
M3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[IporpamMmma mo ¢u3uke paszpaboTaHa C LEIbIO OKa3aHUS METOIUYECKOM
MOMOIIY YYUTENIO B CO3/IJaHUU pabodeil mporpaMMbl IO Y4EOHOMY TPEIMETY .

®du3zrka ABISETCS CUCTEMOOOPA3YIOIIUM /JIs €CTECTBEHHOHAYUYHBIX YU4eOHBIX
MIPEAMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHUI,
U3y4aeMbIX XUMHEH, OnosIoTuel, acTpoHOMHeH U pusudeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYy4HYIO KapTUHY MHpa, MPeIOCTaBiIsIeT Haubojiee SICHbIC
oOpasibl MPUMEHEHUs HAyYHOTO METOJa MO3HAaHUSI, TO €CTh CIOco0a MOTyYeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 riaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTepeca K HayKe y 00ydaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJAJICHUE
CJIEIYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUHYIO
IPaMOTHOCT:

e HAy4YHO OOBSCHSTH SIBJICHUS;
e OIICHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;



e UHTEPOPETHPOBATH  JIaHHbBIE U MCIOJb30BaThb  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIsl IOJYyUYEHHUS BHIBOJIOB.

[lenmn w3ydeHus (U3WKH HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
onpenenensl B KoHmenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusukay B
oOpa3zoBarenbHbIX oOpraHuzanusx Poccuiickoin @eaepanuu, peaTn3yrOIIMX
OCHOBHBIE  00I1I€e00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnernn MunucrepcerBa npocetienusi Poccuiickoin @enepanuu (mpoToKos ot 3
nexadps 2019 r. Ne [TK4BH).

Heau nzyyenus puznkm:

e TmpuOOpEeTEeHHE HWHTEpPeca U CTPEMJICHUS OOYydYalIMXCA K HAyYHOMY
U3YYEHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (POpMHUpOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIM SIBIICHUSIM;

e (opmupoBaHHEe HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3yUEHUsI OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (opmupoBaHHE TpEACTAaBICHUNA O pONHM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH;

e pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo¢eCCUOHATILHON JIeSITEIFHOCTH, CBSI3aHHOU C (DM3MKOM, TTOJATOTOBKA K
nanbHeieMy o0y4eH!I0 B 3TOM HalpaBlICHUH.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO

o0riero 06pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

e TmpuoOpeTeHHWE 3HAHUHW O JUCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHHSIX

e MPUOOPETEHHE YMEHUM OMUCHIBATH U OOBSICHATH (PU3UYECKUE SBJIICHUS C
WCITOJIh30BAHUEM TTOTYYCHHBIX 3HAHHM;

e OCBOCHHE METOJOB pEHICHUS TMPOCTEHIIMX pacu€THBIX 3a7a4 C
UCIIOJIb30BaHUEM buznuecKkux MOJIeTIeH, TBOPUYECKUX u
IPAKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOJIHBIC SIBJICHUS W BBIIOTHATE OIBITHI,
nabopaTopHble PabOTBI ¥ JKCIEPUMEHTAIBHBIC HCCICIOBAHUSA C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;



e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOpMALMEN (PU3NYECKOrO COAEpKaHUS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JAOCTIKEHUAX (U3WKHU, aHAIH3 U
KPUTUYECKOE OIICHUBaHUE WH(OPMAITUH;

e 3HAKOMCTBO cO chepamu nmpodeccCHnoHaIbHON NeSITEIHPHOCTH, CBI3aHHBIMU
¢ (u3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOILIEIrO
oOpa3oBanus oTBoaUTCs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HENEm0), B 8
Kkiacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 daca B HEJEINIO).

[Ipennaraemelii B mporpaMMme no (pU3MKE MepeyeHb Ja0OpaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTelb JieJaeT BRIOOp MPOBEICHUS
7a00paTOpHbIX PAOOT W OMBITOB € YYETOM HHAMBHUIYAJIbHBIX OCOOEHHOCTEH
oOy4Jaronnxcsi, CucKa SKCIEPUMEHTANbHBIX 3aJaHuil, MpeiaraeMblx B paMKax
OCHOBHOT'0 FOCYJapCTBEHHOI'0 dK3aMeHa 10 (U3HKE.

COILEPKXAHUE OBYYEHUSA
7 KIIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKOIIET0 MUPA.
®u3nka — Hayka o mnpupoze. SBneHust npuponbl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®uznyeckre BeIUMYMHBL. M3mepeHune ¢Qu3nueckux BenHuuH. Dusnueckue
npubopsl. [lorpemHocTs n3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.
Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4YalOT MPHUPOAY.
EcTecTBeHHOHAyuUHBI METOJ IMO3HAaHMS: HAOMIOJIEHHE, MOCTAaHOBKA HAYyYHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HabmogaemMoro sBieHus. Onucanne GU3NUECKUX SBJICHUM ¢ TOMOIIBIO MOJIEIIEH.
Hemoncmpauuu.
o Mexanuueckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MATrHUTHBIE, CBETOBBIC
SABJICHUSL.

o ®usnueckue npuOOPHl U MPONEAYpa NPSIMBIX U3MEPEHUN AHAIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamopnuie padomul u onvimul.

o Ormpepenenue LEHbI ACIEHUS KAl U3MEPUTEIHHOTO MpUoopa.



o H3mMmepeHue pacCTOSTHUM.

o U3mepenue 00bEMa )KUIKOCTU U TBEPAOTO TENA.

o Ormpezenenue pazMepoB MajbIX Tell.

o N3MmepeHnue Temieparypbl HpH MOMOIIHM >KHUAKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIEPaTyphI.

o IlpoBenenue uccienoBaHusl MO MPOBEPKE TUIOTE3bI: NAIbHOCTH MOJIETA
IapuKa, MyImeHHOT0 TOPU30HTAIBLHO, TEM 00JibIlle, YeM OOJIbIIE BHICOTA
mycKa.

Paznen 2. IlepBoHayaibHbIe CBEI€HUS 0 CTPOEHNM BelllecTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJbl, HUX pa3Mmepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBm>kenne dacTtul, BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, muddysua. BzaumopaeiicTBue dwacTwuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(kpucramnmyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

e Habnroaenue 6poyHOBCKOTO JBUKCHHUS.

o Habmoaenue nuddysuu.

o HaOmonenue  sBneHui,  OOBACHAIOMMXCS  NPUTSHKEHUEM WU

OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamophuie padbomout u onvimet.

e OreHka JuUaMeTpa aToMa METOJOM PsiIoB  (C  MCIOJIb30BaHUEM
(doTorpaduii).

e OmpITHI 10 HAOIIOICHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.

e OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

Paznea 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.

MexaHnuueckoe JBH)KeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBH)KEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUHU. Pacuér myTtu u
BPEMEHU JABUKEHHSI.

SIBneHne WHEpUMHU. 3aKOH HMHEPLUHU. B3auMopeicTBHEe Tell Kak MpUYMHA
W3MEHEHMSI CKOPOCTH JBHXKEHMsI Tesl. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnotHOCTh BemiecTBa. CBsi3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B EIUHHUIIC
00BbEMa BelecTBa.



Cuita Kak XxapakTepucThKa B3auMozencTBHs Tesl. Cuila ynpyroctd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJI€HUE TATOTCHUS U CHa
TskecTu. Cuila TSKEeCTH Ha JIpyrux 1uianerax. Bec rena. HeecomocTs. CrioxxeHue
CWJI, HAPABJIEHHBIX MO OJHOW MpsiMoi. PaBHoxeicTByromas cuii. Cuiia TpeHus.
TpeHue CKoNbKEeHHS U TPEeHUE NMOKOsA. TpeHne B NPUPOJE U TEXHUKE.
Jlemoncmpayuu.
o HabOnogenne MexaHMUECKOTO JBUKECHUS Tea.
o H3MepeHue CKOPOCTH MPSIMOJIMHENHOTO JIBUXKEHUS.
o HalGmntonenue siBneHus HHEPIUU.
o Halntonenue naMeHeHus: CKOPOCTH MTPHU B3aUMOJICHCTBUU TE.
o (CpaBHeHME MacC IO B3aUMOJICHICTBUIO TEI.
o (CroxeHue Cuil, HAIPABJIEHHBIX 110 OJHON HPSIMOM.
Jlabopamophuie pabomot u onvimot.
o OmnpenesieHNE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIAPUKA B KUJKOCTH,
MOJIENU AJIEKTPUUECKOr0 aBTOMOOWIISI U TaK Jlajiee).

o Ormpenenenne cpeiHE CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa IO
HAKJIOHHOM ITIOCKOCTH.

o Omnpenenennie MIOTHOCTU TBEPIOTO TEA.

o OmbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh pacTskeHus (aedopmaliun)
MPY>KUHBI OT TMIPUII0KEHHOM CHIIBI.

e  OmNbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBXEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIUYCHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUS ra3a OT o0BEMa, Temmeparypsl. llepemada maBneHus
TBEPABIMU TEJNAMH, KUJIKOCTAMM MU Ta3amu. 3akoH llackamsa. IlHeBmatmueckue
MaliuHbl. 3aBUCUMOCTH JIABJICHUS >KHAKOCTH OT TJIYOMHBI. [ HMapocTaTHyecKuid
napanokc. Coobmarommmuecs cocyabl. [ uapaBindeckue MeXaHU3MBbl.

AtMocdepa 3emnn u atMocdepHoe napieHue. [IpuyuHbl CcyliecTBOBaHUSA
Bo3aAymHOM oOonouku 3emun. OnbiT Toppuuemu. M3mepenue atMmocdepHOro
JaBJiIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[TpubGops! 17151 M3MepeHns aTMOChEepPHOTO TABJICHHS.

JleficTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJl0. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.

e 3aBUCUMOCTb JIABJICHHS T'a3a OT TEMIIEPATYPHI.



ITepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmiaroiuecst CoOCy/ibl.

I'mppaBnuuecknii mpecc.

[IposiBieHune neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBHCUMOCTH BBITAIKHUBAIOIIEH CHUJIBI OT 00BbEMa MOrPYKEHHOM YacTH Teja
U TJIOTHOCTH KHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.
VYciioBue naBaHus TEIl: IUNIABAHUE WU OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHHUS MJIOTHOCTEH Tejia U )KUAKOCTH.

Jlabopamopnuie padbomost u onvimot.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YaCTH TENa.

OmnpeneneHue  BBITAJKUBAIOIICH  CUJIBI, JEWCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILLIEH CUJIbI, ICHCTBYIOLIEH Ha TEJIO
B JKMJKOCTH, OT MacChl Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIBI,
JICHUCTBYIOIIEH Ha TENIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOHN B KHUIKOCTh
YaCTH TeJa U OT IUIOTHOCTHU KUJIKOCTH.

KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
OIIpEJICIIEHUE €€ TPY30NOABEMHOCTH.

Paznen S. PaGora n MomiHOCTh. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. [Ipumenenue npaBuiia paBHOBECHS pbluara K OJI0Ky. «30J10TOe
npaBuio» Mexanuku. KIIJI npocteix Mmexanu3moB. IIpocTeie MexaHU3MBI B OBITY H
TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas M INOTEHLMaIbHAs JHEPIUs.
[IpeBpaiieHrie OAHOTO BUAa MEXaHUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHHUs
DHEPIUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomout u onvimot.

Onpenenenue pabOThI CUIIbI TPEHUS P PABHOMEPHOM JIBH)KEHUH TeJa 110
TOPU30HTAIBHON OBEPXHOCTH.
HccenenoBanne ycioBHii paBHOBECHs pblyara.



o U3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

e l3ydeHue 3aKoHA COXpAHEHUS MEXaHUYECKON YHEPTUH.
8 KUIACC

Pa3znen 6. TeruioBbie siBJIeHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJAPHO-KMHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca U pasmepbl aTOMOB W MOJIeKYyJl. OMbIThI, MOJATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mopaenu TBEPAOro, JKUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TOJIOKEHUUA MOJEKYISIPHO-KUHETUYECKOM TEOPUHU.
CmaurBaHU€ M KanWJUISIpHBIE sABJICHUS. TenaoBoe paciupeHue u cxaTue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JBHXKCHUS
yactull. BuyTtpenHsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW DSHEPTUU:
TeIIonepeaya v CopepiieHue padoTel. Buibl Temionepeayu: TemionpoBOIHOCTD,
KOHBEKIIHS, U3IIyYCHHUE.

KonmnuectBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TermamooOMeH u
TEIUIOBOE paBHOBECHE. YPpaBHEHHE TeIUIloBoro OanaHca. IlmaBiaenue w
OTBEpJ/ICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenwe. YnenbHas Ttemsora
nmapooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOTO
JIABJICHUA.

BrnaxnocTts Bo3myxa.

DHeprus TOIIMBA. Y IeTIbHAs TEIUIOTa CTOPAHMUSL.

[Ipunuunel pabotel TemnoBbeix aurarenei KIIJ[ temnoBoro asurarens.
TennoBble IBUTATENN U 3AIUTA OKPYKAIOIIECH CPEIbI.

3aKOH COXpAaHEHUS U IIPEBPAILCHUS SHEPTUM B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

e Habnroaenue 6poyHOBCKOTO JBUKECHHUS.

o HaGmonenue nuddysun.

o HaOGmroaenue siBieHN cMauyMBaHUs U KaWJUISIPHBIX SBJICHUH.

e HabGmroaenue TerioBoro pacuimpeHus Tell.

e l3MeHeHue NaBlieHHUsS raza NpU U3MEHEHWH O0BhEMA M HArpeBaHUM WIIH

OXJIAJKICHUU.
o IlpaBuna uzmepeHus: TEMIEPATYPHI.
o Buapl Temonepenaym.



o OxyaxJeHue Mpu COBEPILIEHNUU PabOTHI.

e HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMHU CHIJIAMHU.

o CpaBHEHHE TEIIOEMKOCTEN Pa3IUUYHBIX BELIECTB.

o HalGmonenue kunenus.

o Halnronenue nocrosiHCTBa TeMIIepaTyphl PH MJIABJICHUU.

e Mojaenau TEIJIOBBIX JBUraTelICH.

Jlabopamophuvie padbomost u onvimot.

e OmbITHI 10 OOHAPYKEHUIO TEUCTBUS CHIJT MOJIEKYJISIPHOTO MTPUTSIKEHUSI.

e OmnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIM caxapa.

e OmnbIThl IO HAONIOACHUIO TEIUIOBOTO PACUIMPEHMS Ta30B, JKUJKOCTEH U

TBEPABIX TEIL.

o Ormpeznenenne naBiaeHus Bo3ayxa B OaJuIOHE HIIPHILIA.

e OmNbITBl, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh [AaBICHUS BO3QyXa OT €ro

00BEMa 1 HArPEeBaHUS WM OXJIAXKICHUSI.

o [IpoBepka runoTe3bl TMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPaTyPHI.
o HaOmionenue wu3MeHeHUsT BHYTPEHHEH OJHEPrUU Tella B pe3yjbTare
TETIonepe a4y U padoThl BHEITHUX CHJI.

o MHccnenoBanue siBiaeHUS TEIOOOMEHA MPU CMENIMBAHUU XOJOIHOW H

ropsiueu BOJIBI.

o OmpeneneHre  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO BOJOM  IpH

TEIJI000MEHE C HATPETHIM METATUIECKUM ITUITUHAPOM.

o Ormpenenenne yaelbHON TEIIOEMKOCTH BEILIECTBA.

o HccnenoBanue mporecca uCIapeHus.

o OmnpeneneHre OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

o Omnpenenenne yIeabHON TEIUIOTHI IUIABJIECHUS JIbJA.

Pa3znen 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaumopeicTBue
3apsoKeHHbIX  Tell.  3akoH Kyrnona (3aBUCMMOCTh  CWJIbI  B3aUMOJCHCTBUSA
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSIHUSI MEXKTY TEJIaMM).

Onextpuyeckoe mnosne. Hanpspk€HHOCTH 3nekTpuyeckoro nois. [lpuHoun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOBOJHMKM W JOUAPNEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUYECKOTO 3aps/a.



DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUYECKOrO TOKA.
NcTtounuku mOCTOSSHHOrO TOKa. JIeMCTBUSI AJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSIX U ras3ax.

Onektpuueckas uenb. Cuiia  Toka.  DJIEKTPUUECKOE  HAIpSKEHHE.
ComnpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONMPOTHUBJIEHUE BEllecTBa. 3akoH OMma
U1 yaacTka nenu. [locnenoBarenpbHoe U NapaJuIeIbHOE COEIUHEHUE TPOBOHUKOB.

Pabota uW MOIIHOCTH 3yeKTpUuecKoro Toka. 3akoH J[xoyns—Jlenua.
DIEKTPUYECKUE LIETIH U MTOTPEOUTENH dIEKTpUUEeCKO 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anmoieiicTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe
noje. MarauTHoe moJjie 3eMJIM M €ro 3HaueHue I >KM3HH Ha 3emuie. OnbIT
Opcrena. MaraHuTHOE 1OJIE AIEKTPUYECKOTO TOKA. I [puMeHenne aneKTpoMarHuToB
B TeXHUKeE. JIeliCTBHE MArHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEINb
IIOCTOSIHHOTO  TOKa. lcrnonbp30BaHME  DJIEKTPOJABUIATENIEM B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABneHne dneKTpOMarHUTHOW MHAYKIUU. [IpaBuio Jlenna.

DnekTporeHeparop. CnocoObl  MOJMy4YeHUs  DJIEKTPUYECKOW  DHEpPruM.
DJEKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPTHH.
Jemoncmpayuu.

e DIIEeKTpHU3alHUs TeI.

o JIBa poaa nNEKTPUYECKUX 3aPSI0B U B3aUMOJACHCTBUE 3aPSIKEHHBIX TEI.
e YCTpPOHCTBO U AEHUCTBHUE IIEKTPOCKOMA.

e DJEeKTpoCTaTUYECKasi MHIYKIIHSI.

e 3aKOH COXpaHEHHUs JICKTPUUYECKUX 3aPSIOB.

e [IpOBOJHUKYN U TUAIICKTPUKHU.

o MopaenupoBaHUE CUIIOBBIX JUHHUHN IEKTPUUECKOTO TTOJIS.

e CTOYHHKH OCTOSTHHOT'O TOKA.

o JlencTBUS SIIEKTPUUECKOTO TOKA.

e  DJEKTPUYECKUH TOK B JKHUJIKOCTH.

o T'a30BbIl pa3psa.

o l3mepeHue Cuibl TOKa aMIIEPMETPOM.

o l3mMepeHue aMeKTpUIECKOr0 HAPSIKEHNS BOJIbTMETPOM.

o Peocrar u MarasuH COpOTUBIICHUM.

o B3aumMonaencTBHE TOCTOSTHHBIX MAarHUTOB.

o MopaenupoBaHue HEBO3MOKHOCTHU Pa3AECIEHUS TTOJIOCOB MarHUTa.
o MopaenupoBaHuE MATHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.



OnbIT Dpcrena.

MarauTHoOE MoJje ToKa. DJIEKTPOMATrHUT.

JlelicTBHE MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATENb ITOCTOSHHOTO TOKA.

UccnenoBanue siBIEHUS 2JIEKTPOMArHUTHON UHAYKIIHH.

OmneiTel @apanes.

3aBUCMMOCTh HAIPaBJIEHUS HMHAYKIHMOHHOTO TOKa OT YCJIOBHUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnuie padbomost u onvimot.

OnpITel 1O HAOJIIONCHUIO DJICKTPU3AlMK  Tel WHAYKIUEeH W Tpu
COIIPUKOCHOBEHUMU.

HccnenoBanne AEWCTBUS DJICKTPUYECKOTO TMOJISI HAa TMPOBOJHHUKH U
TTADJICKTPUKHU.

COopka u nmpoBepka paboThI JIEKTPUIECKON 1IETIH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u perynmpoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONIPOTHUBIICHUS TMPOBOJHUKA OT €ro UIMHBI, IUIOMAJX MONEPEYHOIO
CEUYCHHS U MaTepHUaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSKCHUA TPU ITOCIECI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [ CUJIbl TOKa MOpPU MAPAUICIBHOM COCAMHECHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
OnpenesieHue MOIIHOCTH  BJEKTPUUYECKOTO TOKA, BBIACISIEMOM Ha
pesucrope.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO 4Y€pe3 JaMIIOYKYy, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO T0JIs1 TOCTOSTHHBIX MAarHUTOB MPU UX 00beAMHEHUU
Y pa3aeiICHUM.

HccnenoBanne AeCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



e OmNpITBl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI  B3aMMOJECUCTBHUS
KaTyIIKW C TOKOM U MarHuTa OT CWJIbI TOKA U HAIIPaBJIEHUS TOKA B KATYIIIKE.

o l3ydeHue nelCTBHUSI MATHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

o KoHcTpynpoBanue u nzydeHue paboThl 3JEKTPOIBUTATENS.

o U3smepenue KIIJ] anekTpoaBUraTeIbHOM YCTaHOBKH.

e ONbBITBI TO HWCCIEAOBAHUIO SABJICHUS DJICKTPOMATHUTHONW WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHUSI M HANpPaBIICHUS WHIYKIMOHHOTO

TOKa.
9 KJIACC

Pa3nen 8. Mexann4yeckue siBJICHUA.

Mexanuueckoe naBWKeHHE. MarepuanbHas Touka. Cucrema oOTcYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO IBWKEHHS. PaBHOMEpHOE NPSAMOJIUHEUHOE
nBwxeHue. HepaBHOMEpHOE NpsIMONIMHENHOE JBH>KeHUE. CpelHsIsl U MIHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JIBHKECHUH.

Yckopenne. PaBHOyckopeHHOe mpsMonuHelHoe ABkeHue. CBoOoaHOE
najgenue. Onbitel ["anues.

PaBHOMepHOE ABMMXkEHUE MO OKpYykHOCTH. Ilepmon u vactora oOpaieHus.
JluneriHas U yriioBas CKOpocTHU. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

Ilepssii 3ax0H Herotona. Bropoit 3akon Herotona. Tperuit 3akon HproToHa.
[IpyHIMI Cynepno3uLun CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: chiia TPEHHS CKOJIbKEHHUS, CUjla
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSL.

Cuiia TSKECTU M 3aKOH BCEMHPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOIHOIO
nagenus. JlBwxenne muiaHetr BOKpyr CoisHna. llepBas xkocMuueckas CKOPOCTB.
HesecoMocTs u neperpysku.

PaBHOBecue martepuanbHON TOukH. AOCONIOTHO TBEpHIOE Teyo. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. M3menenne nmnyinbca. MMmynsc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABMIKEHHE.

Mexanudeckass paboTa W MOUIHOCTh. PaboTa CuI TSXKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEpruM U padoThl. [loTeHManbHas SHEPTUs Tena, MOIHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIH. [[oTeHIIManbHas SHEprus CKaTtou NnpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETUYECKOW JSHEPIUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.



Hab6nrogenne MmexaHMuecKoro JBUXKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHue TyTed W TPACKTOPUM JBHXKEHHUS OJIHOTO W TOTO K€ Teja
OTHOCHUTEIIBHO PA3HbIX TEJI OTCUETA.

N3MepeHne cKkopOCTH U YCKOPEHHUS IPSIMOJTMHENHOTO JIBUOKEHUS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBU>KEHUS.

HaOnronenue ABUXkEHUs TeJla MO OKPYKHOCTH.

Ha6nronenne MexaHM4eCKuX SIBICHHM, MPOUCXOISAIINX B CHCTEME OTCUETA
«Tenexkay nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

3aBUCMMOCTh YCKOPEHMSI TeJla OT MACChl Te€jla M JACHUCTBYIOIICH HA HEro
CHUJIBI.

HabGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

N3meHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaya uMIynbpca npy B3auMOJEHCTBUU TE.

[IpeoOpa3zoBaHus S3HEPTUM MPU B3aUMOICHCTBUU TEIL.

CoxpaHeHue UMMyJibca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHHe UMITYJIbCa TP a0COFOTHO YIIPYTOM B3aUMO/ICHCTBUH.
Hab6nronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON dHEPIUHU IIPU CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOW YHEPTUU NPU JABWKECHUU TEJIa IO AEUCTBUEM
MPYKUHBL.

Jlabopamopnuie padbomot u onvimot.

KoHcTpynpoBanue TpakTa Il pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA U TEJICHKKH.

Onpenenenue cpeaHEd CKOPOCTH CKOJIBKEHUSI OpycKa WIM JBHXKCHUS
IapuKa M0 HaKJIOHHOU IUIOCKOCTH.

OrnpeneneHue yCKOpEeHHsl Tela IMPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM IMJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauaJlbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPCHHOM JBWXKEHUU 0€3
HAaYaJIbHOM CKOPOCTHU IYyTH OTHOCATCA KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.



o Omnpenenenne k03PPUIIMEHTA TPEHUS CKOJIbKEHHUS.

o Omnpenenenne KECTKOCTU MPYKUHBI.

o Ompenenenne pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JBIKEHUH TeJIa TI0

TOPU30HTAIBHON MOBEPXHOCTH.
o Ormpenenenne pabOThl CHIBI YOPYrOCTH TMpU TOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOJIBUKHOTO U TTOABUYKHOTO OJIOKOB.

o N3ydeHue 3aKOHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHNs U BOJHBI.

KonebarenbHoe nukenre. OCHOBHbBIE XapaKTEPUCTHKU KOJICOAHUM: MTEPUOI,
4acToTa, aMIUIUTyJa. MateMaTuuecKuil U NMpy>KUHHBIN MasTHUKU. [IpeBpaiiieHue
SHEPIuU MPH KOJIeOaTEIHLHOM JABUKECHUH.

3atyxarouue  kosieOaHus.  BwiHyxneHHble — kosieOanus.  Pe3oHaHc.
Mexannyeckrue BosHBIL. CBolCTBAa MeEXaHWYECKHMX BOJIH. I[IpojosibHbIE U
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHn4YecKue BOJIHBI B TBEPJOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. ['pomkocTh 3Byka U BbIcoTa ToHa. OTpaxeHue 3Byka. MH(pa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

o Halntonenue konebGaHuil Tend MOA JACHUCTBUEM CHUIIBI TSKECTH W CHIIBI

YIPYTOCTH.

o Halmonenue xonebanuii rpy3a Ha HUTU U HA TIPYXKUHE.

o Habmionenue BoIHYXIEHHBIX KOJICOaHHI U PE30HAHCA.

o PacnpocTtpanenne npomoabHBIX U MOMEPEYHBIX BOJH (HA MOJIEIIN).

o HalGntonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

e AKyCTHYECKUH PE30OHAHC.

Jlabopamophuie padbomout u onvimot.

o Ormpenenenne dYacTOTHl H TEpUOAAa KOJEOAHWI MaTeMaTH4YEeCKOTO

MasTHHKA.

o Ormpezenenne 4acTOThl U IEPHOJIA KOJIeOaHU MPYKUHHOTO MAasTHUKA.

e HccnenoBanue 3aBUCUMOCTH MEpPHOJIa KOJIEOAHUM MOJIBEIICHHOTO K HUTH

rpy3a OT JIJTMHBI HUTH.

o MHccnenoBanue 3aBUCMMOCTH TIepHO/Ia KOJIEOAHUN MPYKUHHOTO MasSTHUKA

OT Macchl rpysa.
o IlpoBepka HE3aBUCUMOCTH TMEpHUOJia KOJeOaHUN I'py3a, MOJBEIICHHOTO K
HUTH, OT MACChl Ipy3a.



e OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJjeOaHuil
MPY>KMHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

o U3mepenwne yckopeHus: CBOOOHOTO TaJCHUS.

Pa3znesn 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DOIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHble  BoJHBL. ~ CBOKCTBa
AJEKTpOMarHuTHeIX BOJH. Illkanma »iaekTpoMarHUTHBIX BOJH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BoiHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

o CBOJiCTBA JIEKTPOMArHUTHBIX BOJIH.

o BonHOBBIE CBOMCTBA CBETA.

Jlabopamophuie pabomot u onvimot.

o N3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOMIBHOTO

tenedona.

Pasznen 11. CBeToBble sIBJICHHS.

JlyueBass  mMogmenb  cBera.  HMcrounumkm  cBera.  [Ipsamonunernnoe
pactpocTtpaHeHue cBera. 3atMenusi Connna u Jlynel. Otpaxkenne ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomiienne cBeTa. 3aKkOH TMpeloMJieHHs cBeTa. [lonmHoe BHyTpeHHEe
OTpaxkeHWe cBeTa. lcnonab30BaHUE TOJHOTO BHYTPEHHErOo OTPaXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop myuent B tunze. OnTudeckas cuctema oToarnmapara, MUKPOCKOIIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. ban3opyKocTh U JadbHO30PKOCTbD.

Paznoxenue Oemnoro cBera B crektp. Onbitel HeloTona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

o IlpsmonnHENHOE pacupOCTpaHEHHE CBETA.

o OrtpaxkeHue cBera.

o Tlomydyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

o Ilpenomnenue cBera.

o OnTuyeckuii CBETOBO/I.

o XoJ aydei B coOuparomiei JuH3e.

e XoOJ JIyuyeu B pacCCECHUBAIOIIEH JIMH3E.

o [lonyuenue n300pakeHnii ¢ TOMOIIBIO JINH3.

o [lpunnun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.



e Mogens rinasa.
o Pa3znoxenue 6enoro cBera B CIEKTP.
o Ilomyuenue 6enoro cBera Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamophuie pabomot u onvimot.
o lccnenoBaHue 3aBUCMMOCTH YIja OTpPa)KE€HHsS CBETOBOrO Jiydya OT yIJia
MaJICHHUS.

o N3yueHue xapakTepUCTUK U300paKE€HUs MIPEAMETA B INIOCKOM 3€pKaJie.

o lccnenoBanue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJIa
[1aJICHUS] Ha TPAHULIE «BO31YyX—CTEKIION.

o [lonmyuenue n300pa>keHU ¢ TOMOILBIO COOUPAIOIIEH JIMH3BI.

o Ormpegenenre POKYCHOIO PaCCTOSTHUS U ONTHYECKOW CHUJIbI COOMparomieit
JIVH3BI.

o OnbIThI IO Pa3OKEHUIO OEJIOT0 CBETA B CIIEKTP.

e OmbITEl IO BOCHPUSITHIO IIBETA MPEAMETOB NpPHU UX HAOIIOJCHHH 4Yepes
[[BETOBbIE (PUIILTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdopna u ruranerapHas mojenb aroma. Moxens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykinonHas wMozens aromHoro snapa. HMsoronsl. PannoakTuBHBIE
npespatenus. [lepuon nomypacnana aTOMHBIX s1€Ep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiI0OBOIO M MAacCOBOIO YHCEI.
OHeprus cBs3M aTOMHBIX snuep. CBs3p Macchl M dHepruu. Peakuum cuHTe3a H
nenenus anep. crounuku sneprun ConHIa U 3BE3 .

SnepHas sHepretuka. JleMCTBUS pPaaMOAKTUBHBIX M3JIYYECHUW Ha JKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

o CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

o CHeKTpbl pa3IMYHbIX Ta30B.

o Conekrtp Bogopo/a.

o Habmonenue TpekoB B kamepe Buibcona.

o PaboTta cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

o Peructpanus n3nyyeHust IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnuie padbomovt u onvimet.

o Halnronenue CrlomIHbIX U JIMHENYAThIX CIIEKTPOB U3JIyYEHUS.



o HccrnenoBanune TPEKOB: M3MEPEHHE DHEPTHHM YACTHUIBI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

o H3mepenue paanoakTuBHOTO GOHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENTHEHO-0000IIAOIINI MOTYJIb MIPETHA3HAUCH JJIsI CUCTEMATH3AIUH
¥ 0000IICHHS TPEIMETHOTO COACPIKAHMS U OTIBITA JEATEIIbHOCTH, TPUOOPETEHHOTO
MpU U3YYCHUH BCETO Kypca (U3HWKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3HUKe i O0ydJaroIIMXCs, BHIOPABIIUX STOT
y4eOHBIN TIpeIMET.

[Tpr W3ydeHUN JAaHHOTO MOJIYJISA PEATH3YIOTCS M CHUCTEMATHU3UPYIOTCS BHJIBI
AESITEeLHOCTH, HA OCHOBE KOTOPBIX 00OECIIEUYMBACTCS JOCTHIKCHHUE MPEAMETHBIX U
METalpeAMETHBIX  TUIAHUPYEMBIX  pe3yJbTaToB  oOydeHws, (Qopmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYUYHBIX METOJOB HCCIICIOBAHUS
SABJICHUM TPHUPOAbl M TEXHUKH, OBJIAJICHUE YMEHHSIMHU OOBICHATH (PU3MUECKHE
SBIICHUSI, TIPUMEHsS TIOJyYeHHbIE 3HAHWs, peliaTh 3a7add, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEp MAHHOIO pas3fena peanu3yercs
32 CY€T TOro, 4YTo OOYy4YarONIMECs BBIMOJIHSIIOT 3a/laHus, B KOTOPBIX WM
TpeJTaracTcst:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWUW pacloO3HaBaTh W HAYYHO OOBSICHATH
(du3uYecKue ABICHUS B OKPYKAIOIICH MPUPOJIC U TTOBCEAHEBHOM KU3HU;

WCITOJIb30BaTh HAYYHBIE METObI MCCICOBAHUS (U3UUECKUX SBICHUN, B TOM
YuCIIe JIsl IPOBEPKU TUTIOTE3 U TOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHBIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHH COBPEMECHHBIX
TEXHOJIOTHA, HAIPUMeEp, MTPAKTUYECKOTO MCIIOIb30BAHMS PA3TMYHBIX UCTOUHUKOB
SHEPrUHM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAaHEHHs BCEX M3BECTHBIX BUJOB
SHEPrHH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHU

N3ydenne ¢hu3uku Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs HAIpaBJICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.



B pesynbrare uzyuenus GU3NKM Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3zoBaHus

y oOyuaronierocst 0yayT copMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YyJIbTaThl B
JacTH:

1) mnaTpMOTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3nuecKol HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJI€HHH OOIIECTBEHHO3HAYHMMBIXU
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

- OCO3HaHUE BAXXHOCTU MOPATBHO-3THUUECKUX MPHUHIMUIOB B JIESITEIHHOCTH
YYEHOTI0;

3) 3¢TeTU4YeCKOro BOCIIUTAHUSA:

- BOCHPHUSTHE ICTETHUECKUX KayeCTB (PU3NYECKOW HAyKH: €€ TapMOHHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHMSL:

- OCO3HAaHHWE IIEHHOCTH (U3UYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHUSl TEXHOJIOTUM, BAXKHEHIIEH COCTABISIONIEH
KYJBTYPBI;

- pa3BUTHE HAY4YHOM JIOOO3HATEIHLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) dopvmupoBanus  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30macHoro ooOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTHM TIpaBUJ O€30MaCHOr0 TIOBEACHUS Ha
TpaHCTIOPTE, Ha JIOpOraxX, C ANEKTPUUYECKUM MU TEIUIOBBIM O0OpYJIOBAHHEM B
JOMAlTHUX YCIIOBHUSIX;

- ¢(hOPMUPOBAHHOCTH HABbIKA PEQIICKCUH, PU3HAHUE CBOETO MPaBa Ha OLIUOKY
U TAKOTO K€ MpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3alud, Tropoja, Kpas) TEXHOJOTHMYECKOW U
COIMaILHOM HAMPABJICHHOCTH, TPEOYIOIIUX B TOM YHCIIC ¥ (PU3UYECKUX 3HAHUI;
- UIHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOQeCcCuid, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



- OpHeHTalusl Ha NpUMeHEeHUEe (U3MUECKUX 3HAHUW g peuieHus 3aaad B
00JaCTU OKpY’Karollel cpejabl, IJAHUPOBAHUS IOCTYNKOB M OLIGHKH HX
BO3MO’KHBIX ITOCIEACTBUAN I OKPY KAIOIIEU CPEJIbI;

e - OCO3HaHHE IJI00AJIBHOIO XapakTepa 3KOJOTMYECKHX MpodjieM M MmyTed HX

pelieHus;

e 8) aganTanMuM K M3MEHAKIIMMCH YCJIOBHAM COUHAJIBHOH M NPHUPOIHOM
cpeabl:

e - MOTPeOHOCTP BO B3aUMOJEWCTBHM IIPU BBIIOJIHEHUH HWCCIEAOBAHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTM 4YE€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e - OTPEOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUI, B TOM YHCIIe (POPMYITHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O PU3HMUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHUE JACPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00J1acTu
busuKy;

e - TUTAHWPOBAHUE CBOETO PA3BUTHUS B TPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUIA;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OIICHKAa CBOMX JEUCTBMUA C YYETOM BIMSHUSA HA OKPYXKAIIYK Cpenay,
BO3MOYHBIX TJIOOQIBHBIX MOCICACTBUHN.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare 0ocBO€HUS IPOrpaMMBbl 1O (PU3UKE HA YPOBHE OCHOBHOTO OOIIET0O
oOpazoBaHus y oOyuyarormierocs OyayT chopMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIIUE TT03HABATEIbLHBIC YHUBEPCAIILHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATHUBHBIC
YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUYeOHbIE 1eCTBUS

Ba3oBble Jioruueckue 1eicTBHA:
e BBIBISATH U XapaKTEpU30BaTh CYIIECCTBEHHBIC MPU3HAKH OOBEKTOB
(siBNIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUS,



BBISIBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;
BBISIBIIATh TPUYMHHO-CJICACTBCHHBIC CBS3U TMPU U3YYCHUH (PU3UUECKHUX
SIBJICHW W TIPOIIECCOB, JI€TaTh BHIBOJBI C UCIOJIb30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHWH, BBIIBUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYUH,

CaMOCTOSATEIILHO BBIOUPATh CIIOCO0 penieHns yaeOHOH Gu3nIecKoi 3a1auu
(cpaBHEHME HECKOJBKAX BapHaHTOB pEIIEHUs, BBHIOOp HambOoJee
MOJIXOISAIIETO ¢ YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOTIPOCKHI KaK UCCIIEA0OBATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 1O CAMOCTOSTEIHLHO COCTABICHHOMY IIIAHY OTIBIT, HECIIOKHBIN
buznueckuii  IKCIEPUMEHT, HEOOJbIOe HuccaeAoBaHNEe (U3HUESCKOTO
SIBJICHUSI,;

OLICHWBAaTh HAa TPUMEHUMOCTh U JIOCTOBEPHOCTh HH(pOpMaImio,
MOJTYYCHHYIO B XOJI€ MCCIICIOBAHUS WU YKCIICPUMEHTA,;

CaMOCTOATEILHO (OPMYITHPOBATH 000OIICHHSI U BBIBOBI TIO PE3ybTaTam
IPOBEIEHHOTO HAOIIOACHUS, OTbITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE  JIalbHEWINIEE pa3BUTHE  (PUINICCKUX
IIPOIIECCOB, a TAaK)KE BBIJIBUTATH MPEATOI0KECHHS 00 UX Pa3BUTHUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTh Pa3IUYHbIC METOJbl, HHCTPYMEHTHI U 3aIPOCHI TP TOUCKE U
orbope WHGOPMAIMK WM JAaHHBIX C YYETOM TPEIIOKEHHOW ydeOHOM
dbuznyeckom 3aaauu;

aHATM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3TUYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpATh ONTHUMANIbHYIO (opMy  MpejcTaBiICHUS
UHPOpMAIMU ¥ WILIIOCTPUPOBATh pelIacMble 3aJa4d  HECJIOKHBIMH
CXeMaMH, ThuarpaMmMmaMu, HTHOU rpaduKkoi U MX KOMOMHAIIHSIMHU.

KOMMyHI/IKaTI/IBHble YHuUBEpPCAJIbHLIC y‘leﬁﬂble I[eﬁCTBHH:

B XOA€ OOCYXIEHHUS Yy4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAeMOH TEMbI U
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha DEIICHHWE 3aJaud W IOJCpKaHUE
01arokeIaTeaIbHOCTH OOIICHUS;



COIIOCTABJIATh CBOU CYXKIEHUS C CYXICHUSIMHM JPYTUX YYaCTHHUKOB
auanora, oOOHapy»XuBaTh pa3udyue U CXOACTBO MO3UIINIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEJCTABIATh PE3YIIbTAThl BHIIOJTHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUIY AIbHON
paboThI PU PELICHUH KOHKPETHOU (PU3MYECKON POOIEMBI;

MIPUHUMATh LIEJIA COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATh JACHCTBUS
no e€ J[OCTHXEHHUIO: paclpeiessiTh poiH, OOCYKIaTh MpPOLECChl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh paOOThI, JOCTUTasi KAY€CTBEHHOI'O Pe3ysbTaTa 1o
CBOEMY HAIIPABJIICHUIO U KOOPJMHUPYSI CBOU JEHCTBUSA C APYTUMH YICHAMHU
KOMaH/Ibl;

OLIEHHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOUIMHM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYTMPOBAHHBIM yYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranuzanus:

BBISIBJISITH IIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIIUX
11 perieHus: GU3NYECKUX 3HaAHU;

OPUEHTHPOBATbCS B  pa3IMUHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHAMBUAYaTbHOE, MPUHATUE PELIEHUs B Tpynne, MPUHATHE pELlIeHUN
rpynmoin);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pEIIeHUsT PU3NUECKON 3a1aYu WIH
IUITaHa MCCIEAOBAaHUSA C Y4ETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBATh NpeijlaraéMble BAPUAHTHI pEIICHUMH;
JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a pEUICHUE.

CaMOKOHTpOHl:, 3MO].II/IOHa.]'ll>HLII7[ HHTCJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAaIllMU U IIPeAJiarath IJlaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JTOCTMOKEHHUS  (HEJOCTIKEHHUS) Ppe3yJbTaToOB
NEeSTENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B ACSATEIHLHOCTh (B TOM UHCII€ B XOJ BBIIIOTHEHUS
¢u3nyeckoro HMCCIEAOBAHHUA WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTyalldii, yCTAaHOBIIEHHBIX OIINOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa €U U YCIOBHSIM;



e CTaBUTh ce0s HA MECTO JPYroro 4ejJ0BeKa B XOJ€ CIOpa WIN AUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;

e TpHU3HABaTh CBOE MPABO HA OIMMOKY IPU PEHICHUH PU3NUECKUX 3a/1a4 WIH
B YTBEPKIACHUAX HAa HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

HPEAMETHBIE PE3YJIbTATDBI

K xonIy oOydenus B 7 Kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e HCHOJIb30BaTh TMOHSATHUS:  (PU3UUECKUE W  XUMUYECKUE  SIBJICHMUS,
HaOMIOZICHNE, SKCIEPUMEHT, MOJEINb, THIOTe3a, CIUHUIIBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKOe [IBI)KEHUE (paBHOMEpPHOE,
HEpPABHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOPUSI, PABHOJICUCTBYIOIIAS CUIIA,
nedopmanus (ympyras, IUIacTHYECKasi), HEBECOMOCTh, COOOIIAIONTUECS
COCYIBI;

e pasnuyarh sBIeHUs (AUQQy3us, TEMIO0BOE JIBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWKEHHE, HHEpIUs,
B3aMMOJCHUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3AKPEIUIEHHOW OCHIO
BpalleHus, lepeaya AaBaeHus TBEPABIMUA T€IIAMH, KUJKOCTSIMU U Ta3aMH,
aTMoc(epHOE aBJICHHE, TUIABAaHUE TEJ, MPEBPAIICHUS MEXaHWYECKON
SHEPrUU) MO ONUCAHMUIO UX XaPaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (U3MUECKUX SBICHUUA B
OKpYJ)KalolleM MHpEe, B TOM 4HCIe (PU3NYECKUE SBJICHHUS B TPHUPOJE:
IpPUMEPHI JBMXKCHHUS C Pa3IMYHBIMH CKOPOCTSIMU B >KMBOM M HEXUBON
npupojie, ICUCTBUE CHJIBI TPEHUS B TMPUPOJAEC U TEXHHUKE, BIIHUSHUC
aTMOoc(epHOro AaBJEHUS Ha KUBOW OpraHu3M, IJIABaHUE PbIO, pblyarv B
TeJle YeJIOBEKa, IPU 3TOM IEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) GU3HUECKUX SBJICHHM;

e ONUCHIBaTh U3YUYCHHBIC CBOWMCTBA TeN U (DU3UYECKUE SIBJICHUS, UCIIONb3YS
dbu3nyeckre BeTMUYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMsI, My Th,
CKOPOCTb, CPEIHSA CKOPOCTb, CHJIA YNPYTOCTH, CHJIA TSHDKECTH, BEC Tea,
cuJia TPEHUsl, JaBieHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKABAIOIIAS
CUJIa, MeXaHu4deckass paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (DUIIMEHT T0JIE3HOTO JEHCTBUS MEXaHU3MOB, KHWHETHUYECKas U
MOTEHUMAJIbHAST JHEPTus), MPU ONUCAHUM TMPABUIBLHO TPAKTOBATH



(pU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHULIBI
(U3MUECKUX BEJIMYMH, HAXOAUTH (OPMYJIbL, CBS3BIBAIOIIME JAHHYIO
(¢U3NYECKyI0 BENUYHMHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH Tpapuku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUUH;

XapaKTepu30BaTh CBOICTBa TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl TIpaBuia CIOKEHUs Cu (BAOJb OAHOM HpsiMoif), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBEcHs pblyara (Oyoka),
«30JI0TO€ IPAaBWJIO» MEXAHWUKH, 3aKOH COXPAHEHHsI MEXaHWYECKOU
SHEPruM, NpU H3TOM JlaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa W
3aMMCBIBATH €M0 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UYECKHUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalUd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEeHUEe u3 1-2
JIOTUYECKUX I1IaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (hU3MUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a7adyd B 1—2 JEHCTBUSA, WCHOJIB3YS 3aKOHBI M
dopMmynbl, cBsi3bIBatOlUE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBUS 33/1a4 3aIUCBIBATh KPATKOE yCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBl B (OPMYJIBI U IPOBOAMTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIe, HEOOXOUMBIE JJI pEUIeHUs 3a/1ay, OLIEHUBATh PEATMCTHUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHNHBL;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MPU [OMOIIU
(u3nYeCKUX METO0B, B OIMCAHUM UCCIIEI0BAHUS BBIICIATH IPOBEPSEMOE
IPEaNoJIoKeHUE (TUIIOTE3Y ), pa3In4aTh U UHTEPIPETUPOBATH OJYyUEHHBIN
pe3ynbTaT, HaAXOAUTh OIIMOKH B XOJE OIbITa, JAEJNaTh BBIBOJBI MO €ro
pe3yJbTaram;

IPOBOAMTH OMBITBI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
(pu3nyeckux CBOUCTB TeM: (POPMYIHPOBATH POBEPSIEMbIE ITPEAIIOI0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPENJIOKEHHOTO0 000pyAOBaHNUs, 3aIIUCHIBATD X0/
onbITa U GOPMYIUPOBATH BHIBOJIbI;

BBIIIOJIHATD TNPSIMBIE W3MEPEHUs PACCTOSIHUSA, BPEMEHHU, MACChl Telna,
o0bEMa, CHUIIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX H
IUQPOBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUA MPUOOPOB C YUYETOM
3a/ITaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BETUUYUHBI OT
OPYro € HCIOJb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH



PaBHOMEPHO JIBIKYIIETOCS Tella OT BpEMEHH JBMKCHUS TeJla, CUITBI TPEHHUS
CKOJIbKEHUSI OT Beca Tella, KayecTBa OOpabOTKM MOBEPXHOCTEH Tel H
HE3aBHCUMOCTH CHJIBI TPEHHSI OT IUIOIIAIU COMPUKOCHOBEHHS TEJN, CHIIBI
YIPYTrOCTH OT YJIMHEHUS TPY>KUHBI, BRITAIKHBAIOIICH CHIIBI OT 00BhEMa
NOTPYKEHHON YacTH Tella M OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT TIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJ0, YCIOBHMA
TUTAaBaHMsI TeJ, YCIOBHM paBHOBECHS! pblyara W OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM  Y4eOHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAHOBKY H
BBITOJTHITh W3MEPEHUS, CIeIys MPEIIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (DU3MYECKHX BEIUYUH B BHUJIC
NPEUIOKEHHBIX Ta0MHIl U TpadUKOB, JeNaTh BBIBOJBI MO pPe3yJbTaTaMm
WCCIICTOBAHMS,;

MIPOBOANTHh KOCBEHHBIC HW3MEPEHUS (PU3NYCCKUX BEIWYMH (IIOTHOCTH
BEIIECTBA )KUIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKCHUS, TaBJICHHUE
BO3/yXa, BBITAIKHBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTH  TeNo, KOd(D(PHUIMEHT TMONEe3HOro  JACWUCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays MPEIJIOKEHHOW HHCTPYKLIMU: TPHU BHIIOTHECHUH
U3MEPCHHUI COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYUCIIATH
3HaYeHNE HCKOMOU BEJIMYUHBL;

coOI01aTh MpaBUiia TEXHUKKA 0€30MacCHOCTH MpH paboTe ¢ J1abopaTOpHbIM
000py/1I0BaHUEM,;

YKa3bIBaTh NPHUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMeTp,
pBIYar, OJBKHBINA U HETIOJBM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepU30BaTh MPHUHIUIBI JCHCTBUS HW3YYCHHBIX MNPHOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOH HAa WX OMNHCAHHUA (B TOM YHCIE:
MNOJNUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP), UCTIONb3YS 3HAHUS
0 CBOMCTBaxX (pM3MUECKUX SBICHHUIA U HEOOXOUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTL  NMPUMEpPbl  (HAaXOauTh HMHDOpPMAIMIO O  MpUMEpax)
NPAaKTUYECKOTO HCIIONBb30BaHUSl (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
KU3HU JUIs obecniedeHrs 06€301acHOCTH MpU OOpaIleHuy ¢ mpudopaMu H
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHUSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY KAIOIIEH Cpee;



e OCYHIECTBIIATH OTOOp MCTOYHMKOB HH(popmarmu B MHTepHeTe B
COOTBETCTBHHM C 3aJIaHHBIM IMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W MYTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIICISTH
nHpOpMaIMIo, KOTOpas SBJISCTCS IMPOTUBOPEYMBONM MM MOXKET OBIThH
HEJI0OCTOBEPHOM;

e HCMOJIb30BaTh IPHU BBINMOJHEHUHM YYEOHBIX 3aJaHUN HAYyUHO-TOMYJSIPHYIO
auTepaTypy pU3NUECKOro coAepKaHusl, CIPaBOYHbIC MATEPUAIIBI, PECYPCHI
cetu HMurepHer, BiIaaeTh mNpuEMaMHd KOHCIEKTUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAIIUKA U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIC U YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMaIU (PU3NUECKOTO COJEpkKaHUS, B TOM
yucie myOIuyHo JeiaTh KpaTKUE COOOIICHUs O Pe3ybTaTax MPOEeKTOB HIIH
y4eOHBIX HCCIEAOBAHUM, MPU 3TOM TPAMOTHO HCIIOJIb30BATh M3YyYCHHBIN
NOHSATUMHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYILJICHUE
IIPE3CHTALUEN;

e TMPU BBIMNOJHEHUH YUYEOHBIX IPOCKTOB U HCCIEIOBAHUN pacrpeacisiTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C TMOCTABICHHBIMU 3aJlauyaMy,
CIICAUTh 3a BBIMOJHCHUEM IIJJaHAa JACWCTBMM, aJCKBAaTHO OILICHUBATH
COOCTBEHHBIH  BKJAJ B  JEATECIbHOCTh  TPYMIbl,  BBICTPAWBATH
KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHily 00yueHus: B 8 kiacce npeJMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e HCHOJIL30BATh MOHATHSA: MAacCa U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKCHUE
aTOMOB U MOJICKYJI, arpEeraTHbIe COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKHUE U
aMmopdHble Tela, HACHIIEHHBIH M HEHACBHIIICHHBIN Tap, BIAXXHOCTH
BO31yXa, TEMIIEPATypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JIBUTATEIIb,
3JIEMEHTAPHBIA JIEKTPUUYECKHUM 3apsijl, JICKTPUUYECKOE MOJI€, TPOBOJHUKHA
Y IUBJIEKTPUKU, IIOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

e pazIMyaTh SBJICHUA (TEIJIOBOE paclIMpEeHHE W C)KaTue, Teruiolepesaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHWE, KANWUISAPHBIC SBJICHUS, WCHApPEHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTAUIM3anus (OTBEpJ/ieBaHUE), KUIICHHE,
Teronepeaaya (TEnIOnpOBOIHOCTb, KOHBEKIIHSI, W3JTy4YCHHE),
BJICKTPU3ALMS TEJ, B3aUMOJCUCTBUE 3apsA/IOB, NCHUCTBUS BJIEKTPUUECKOTO
TOKa, KOpPOTKO€ 3aMbIKAHUE, B3aUMOJCHCTBUE MArHUTOB, JICUCTBUE
MAarHUTHOTO TOJIsi HA TPOBOJIHUK C TOKOM, JIEKTPOMATrHUTHAST UHIYKIIHS)



[0 ONHCAHMID KX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE HM3YyYEHHBIX (PU3UYECKUX SIBICHUH B
OKpYy’)XalollleM MHpe, B TOM YHCI€ (PU3NUYECKUE SIBICHUS B MPHUPOE:
IOBEPXHOCTHOE HATSDKEHUWE W KalWULIpHBIE SBIECHHA B IPUPOJE,
KpUCTAJUIBI B Ipupoje, u3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHESI, CHETa, 3JIEKTPUUYECKUE
ABJIEHUSI B aTMoc(epe, 3JMEeKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
noje 3emiu, ApeiQ MoroCcoB, POJIb MArHUTHOTO MOJIS JIsl )KU3HU Ha 3eMIIe,
NOJIAPHOE CHUSHHME, IPU ITOM IEPEBOAUTH NPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNATh CYLIECTBEHHbIE CBOMCTBA (IMPU3HAKH) (PU3NYECKHUX
SIBIICHUI;

OIUCHIBaTh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBJICHHUS, UCIIONIb3YS
(¢u3nyeckue BeIMUUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOTBI, YJEeJIbHAs1 TEIUIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTa
IUTABJICHUS, yJedbHas TEIUIOTa MapooOpa3OBaHUsA, yAEIbHAs TEIUIOTa
CTOpaHHs TOIUIMBA, KOI(PPHUIMEHT TONE3HOTO JEWUCTBUS TETUIOBOM
MalIUHbl, OTHOCUTENbHAS BIAYKHOCTh BO3/1yXa, JJIEKTPUUECKUI 3apsl, CHiIa
TOKA, IEKTPUUECKOE HAPSKEHHE, COITPOTUBIICHUE IPOBOAHUKA, YACIBHOE
COIIPOTHBIICHUE BELIECTBA, pabOTa M MOIIHOCTh JJIEKTPUUECKOIO TOKA),
IIPU OMHUCAHUM MPABUIIBHO TPAKTOBAThH (PU3UUECKUIN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS W €IUHUIBl (U3NYECKUX BEIHYWH, HAXOIUThH
(GopMyJibl, CBS3BIBAIOIIUE NAaHHYIO (PU3MUECKYIO BEJIUYUHY C JPYTHMMHU
BEJIMUMHAMU, CTPOUTh I'paUKH H3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH;

XapaKTepHU30BaTh CBOWMCTBA TeJ, (PU3NYECKHUE SBIEHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE ITOJIOXKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOopuun
CTPOEHHUs BEIECTBAa, IMPHUHLMII CYNEPHNO3ULNN I0JE€H (HA KaYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Juid yyacTKa LIEeTH, 3aKOH
Jxoyns—JleHua, 3aK0OH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CJIOBECHYIO
(GopMyITHUPOBKY 3aKOHA U 3aMUCHIBATH €M0 MAaTEMATHUECKOE BBIPAKCHHUE;
OOBSCHATh (U3NYECKUE MPOLECCHl U CBOICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHTyalud NPaKTHUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 JOTrMYecKux
iaroB ¢ omnopoil Ha 1—2 W3y4YeHHBIX CBOWMCTBA (DPU3UYECKUX SIBJIICHUU,
(Gu3nYeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemiatb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCIOJb3YysS 3aKOHbl WU
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHS 3a/lauyd 3allMChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEAOCTATOK
JAHHBIX JUIS  PEIICHHUs] 3a]adyd, BBIOUpPATh 3aKOHBI H  (OPMYJIBI,
HeoOXonuMble Juisi €€ pelieHusi, MPOBOJAUTh PACUETHl M CPAaBHUBATh
NOJIyYeHHOE 3HaUYeHHUE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(¢U3NYeCKUX METOMOB, HCIONb3Yysl OMUCAHHE HCCIEeNOBAHUS, BBIICIATDH
POBEPAEMOE IPEANOJIOKEHNE, OLCHUBAaTh NPABMWIBHOCTH IOPSJIKA
IIPOBEJICHUS UCCIIEIOBAHUS, 1€JIaTh BHIBOIBL;

OPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3UYECKUX SABJICHUM WU
(pu3HUECKUX CBOMCTB TeJ (KalWJUIPHBIE SIBJCHUS, 3aBUCUMOCTb JABICHUS
BO3/yXa OT ero o0béMa, TemMrepaTyphl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl NpU M3IYYEHMH OT IBETa H3JIyvarouleil (moriomaroiieil)
MOBEPXHOCTH, CKOPOCTh MCHApPEHHs] BOJBI OT TEMIIEpaTyphl >KUJIKOCTU U
IoWaau €€ TMOBEPXHOCTH, OJJIKTpHU3alus Tel U B3auMOJCICTBUE
ANEKTPUYECKUX  3apsiiOB, B3aUMOJACHCTBHME TOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MarHUTHOTO TOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBa DJIEKTPOABUTATENII IOCTOSHHOIO TOKa): (opmynupoBaTh
MIPOBEPSIEMbIE MPEIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJ1 ONbITa U (POPMYITHPOBATH BHIBOIBL;
BBIINIOJIHATH IIPSIMBIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIAKHOCTH
BO3[lyXa, CHUJIbI TOKA, HANPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYMKOB (PU3MYECKUX BEJIIMYMH, CPABHUBATH PE3YJIbTATHI
M3MEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;

MPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHMHBI OT
JIpyrol C UCHOJIb30BAaHUEM TMPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUJIOIMIAIU MONEPEYHOTO
CEYEHMS U YACIbHOIO CONMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CHIIbI TOKA,
UAYIIEro 4Yepe3 NPOBOJHUK, OT HANpsOHKEHUS HAa IPOBOJHUKE,
UCCIIEIOBAHUE TIOCIEJOBATEIBHOIO W  IMApPAJUIEIBHOTO  COEOUHEHUHN
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAaHOBKY U
BBITIOJIHATD W3MEPEHHUs], CJleAys NPeao)KeHHOMY IUIaHy, (UKCUpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUE TaOIUI] U TPAPUKOB, AeNIaTh
BBIBOJIBI 1O PE3YJIbTaTaM UCCIIEI0BAHMUS;



IPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (QU3NYECKUX BeIUYMH (yIesbHas
TETUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh HU3MEpPEHHus, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEeAysl MPEeJIOKEHHON WHCTPYKLIHHU, U
BBIUUCIISITh 3HAUEHUE BEJIMYUHBL;

coOI01aTh MpaBUiia TEXHUKKA 0€30MacCHOCTH MpH padoTe ¢ 1ab0opaTOPHBIM
000py/1I0BaHUEM,;

XapaKkTepU30BaTh MPUHIMUMBI JCUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOICTB C OOPOM Ha UX OMHUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUSI TOMOB, TUTPOMETP, IapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP,
CUETYMK DIEKTPUUYECKON DHEPTHUH, DIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPaHUTENH, YJIEKTPOMArHUT, 3JIEKTPOABUTATEIb TOCTOSIHHOTO TOKA),
UCTOJIb3ysl 3HAHUSA O CBOMCTBax (PM3MUYECKUX SIBJICHUI U HEOOXOIUMBbIE
(pu3nyeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOHMCTBA M HW3MEPHUTEIbHBIC
nprOOPHI IO CXEMaM U CXEMaTHYHBIM pUCYHKaM (’KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETp, TUTPOMETP, [BUTATENb BHYTPEHHETO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTAaBISTH CXEMbl 3JEKTPUUECKUX Leneil c
MIOCTIEIOBATENBHBIM U MapaylIeIbHBIM COSTUHEHUEM JIEMEHTOB, pa3iandast
YCIIOBHBIE 0003HAYCHHUSI SJIEMEHTOB AJIEKTPUIECKUX LIETICH;

OPUBOAUTH  NpUMEpPHl  (HAXOOUTh HHOpPMANMIO O  MpUMEpPaAX)
IPaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEJHEBHOU
KU3HU JUIs obecniedeHrs 0€301acHOCTH MpU OOpaIleHuy ¢ mprudopaMu H
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY KAIOILEH Cpee;

OCYIIECTBJISATh TMOUCK HWHGOpMAIMK  (HU3UIECKOTO COACp)KAHUA B
WNuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHMUW M MyTEM CpaBHEHUS
JIOTIOJIHUTENbHBIX HCTOUHUKOB BBIIEIATh MH(OPMALIMIO, KOTOPasi SIBISETCS
MPOTUBOPEUNBON MM MOXKET OBITH HEAOCTOBEPHOIA;

WCIIOJIb30BaTh MPH BBIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JIUTEepaTypy (PU3NUECKOro CoAepKaHus, CIIPaBOUYHbIE MaTEPHAIIbI, PECYPChI
cetu MHTepHer, BiageTb NpUEMaMM KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIICHMUS,
0000miass wWHGOPMALMI0O U3 HECKOJbKUX HCTOYHUKOB (PUIUUECKOTO



COJIEpKaHus, B TOM YHCIIe yOIMUHO NPEACTABIATH PE3YJIbTaThl IPOEKTHOU
WJIY UCCIIEN0BATENBCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIb30BATh
M3YUYEHHBI MOHATUHHBIN amnmapaT Kypca (U3HKH, COIPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALUEN;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIENOBAaHUN (U3NYECKUX
IPOLIECCOB PACIpPEAETATh OOS3aHHOCTH B TIpYyNNE B COOTBETCTBUHU C
ITIOCTABJICHHBIMM 33JJa4aMH, CJICIUTDH 34 BBIITOJIHEHUEM IUIaHA JIEWCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJaJ B
NEATEIIbHOCTD IPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHUE,
IPOSIBIISiS TOTOBHOCTH pa3peniaTb KOH(IUKTHI.

K xoH1y oOyuenus B 9 kJiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCYETa, MaTepuajbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHMS, Aeopmarius
(ympyrasi, miacTHYecKas), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOpPEHHE,
HEBECOMOCTb U NEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIIO,
LEHTpP TSHKECTH TBEPIOTO Tela, pAaBHOBECHE, MEXaHUYECKHUE KOJIeOaHusl U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTD,
CHEKTPhl UCITYCKAHUA U TOTJIOMIeHUs, anbda, 0eTa- U raMMa-u3nydeHus,
M30TOIIBI, SIIEPHAS DHEPreTHKA;

paznuyaTh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
IBU)KCHHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHUE, CBOOOJHOE
naJicHue TeJ, pABHOMEPHOE JBUKEHHUE MO OKPYXHOCTH, B3aUMOJEHCTBHE
TEJI, pEaKTUBHOE ABW)KEHHE, KOJeOaTelnbHOE IBMKEHHE (3aTyXarolue M
BBIHY’KJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3BYyKa, IMPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHUE OEI0ro CBeTa B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX IIBETOB, JHUCIEPCHUsS CBETa,
€CTECTBEHHAas PaJHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEMYATOTO CHEKTpa
M3JIy4YEHHMs]) TI0 ONKMCAaHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHUE;

pacrno3HaBaTh IMPOSIBJICHHE HM3YyUYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpy»KaroleM Mupe (B TOM uucie (U3MUECKHe SBICHUS B MPHUPOJE:
MPWIKNBBI U OTJIMBBI, JBUKEHUE M1aHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,



3eMJIETPSICEHNE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa TE,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yabTpaUOJIECTOBOIO W PEHTIEHOBCKOTO M3JyYEHUM, €CTECTBEHHBII
paZvoOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaJUOAaKTHUBHOE HU3Iy4YCHHUE
OPUPOJHBIX MHUHEPANOB, JIEUCTBUE PAJAUOAKTUBHBIX W3JIYYEHUNA Ha
OpraHu3M YeJIOBeKa), MPH STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWMCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

OIUCHIBaTh U3yUEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHUS, UCIIOJIb3YS
¢u3nueckue BeIWYUHBI (CpElHSAsI W MIHOBEHHAs CKOpPOCTb Teja MpH
HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMEIlleHHE, NMyTh, YrioBas
CKOPOCTb, CHJIa TPEHUs, CHJIa YIOPYTOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJHOIrO TMAaJeHHs, BEC Teja, HMITYJIbC Teja, HMIIYJIbC CHIIBI,
MexaHu4deckass paboTa M MOIIHOCTb, MOTCHIMAIbHAS DSHEPrusl Tea,
NOJHATOTO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUHUAJIbHAS SHEPIrUsl CKATOU
MPY>KUHBI, KHHETUYECKAasi SHEPTUs, MOJTHAs MEXaHUYEeCKas SHEPTHsl, IEPHOT
¥ 4YacToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKAa3aTejlb IMPEIOMJICHUS Cpeabl), NP OMHCAHUHU
NPaBWIBHO TPAKTOBaTh (U3UUECKUN CMBICT HCHOJIb3YEMbIX BEIIUYUH,
0003HaYeHUsd W €AUHMIIBI (PU3UYECKUX BEIIMYMH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIUYHMHY C APYTMMH BEJIMYMHAMU,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;
XapaKTepU30BaTh CBOICTBa Tel, (PU3MYECKUE SIBJICHUS U MPOILECCHI,
UCIIONb3Ys 3aKOH COXPAHEHHUsI SHEPTrUH, 3aKOH BCEMUPHOIO TATOTEHUS,
OPUHIMI CYNEPHO3ULIMM CHJI, NPUHUUII OTHOCUTENbHOCTH ['anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpPaHEHHS UMITYJIbCA, 3aKOHBl OTPAXKEHHS U
MIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3apsI0BOIO U MACCOBOIO YHCE
IpU SICPHBIX PEaKIUAX, MPU ITOM JIaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3HUECKHE TPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHTyalWld MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ Omnopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DU3MYECKUX SIBICHUMH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THbIC 3a/1auu (ONMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHU),
HCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKIE BETUYHHBI: HA



OCHOBE aHaJIM3a YCJIOBUS 33Jla4M 3aMKUChIBATh KPATKOE YCIOBHE, BBISBISAThH
HEJIOCTAIONINE WM M30BITOYHBIE TaHHbBIE, BBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOOXOMUMBbIE JJsl PEIICHHs, TMPOBOAUTH pacu€Thl U  OICHUBAThH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU MOMOIIU
(U3NYECKUX METOMIOB, WCIONB3Yysl OMUCAHHE HWCCICIOBAHUS, BBIICIATH
MpOBEPSIEMOE  TPEITNONOKEHNE, OIECHUBATh MPAaBMWIBHOCTh TOPSIAKA
NPOBEJICHUSI  UCCIEOBAHMs, JIelaThb BBIBOABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOJUTH OMbBITHI MO HAOMIOACHHIO (U3HYECKUX SBJICHUM WU
(¢u3nuecKux CBOMCTB Ten (M3yueHHue BTOpOro 3akoHa HploToHa, 3akoHa
COXPaHEHHUs HHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MaccChl Irpy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTH OT
aMIUTUTY/IbI MaJIbIX KoJIeOaHUH, MPSMOJIMHEHOE paclpOCTPAaHEHHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, U3yUE€HHUE CBOMCTB M300pa’KeHHUS B
TUIOCKOM 3€pKalie M CBOMCTB H300pa)X€HHs TpeaMeTa B coOuparomieit
JMH3Ee, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB H3ITyYeHUs):
CaMOCTOATENILHO  COOMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa
000pyI0BaHUsl, OMKUCHIBATH X0/ OIBITA U €T0 Pe3yIbTaThl, (POPMYyIUPOBATH
BBIBOJIBL

MPOBOANTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX M3MEPEHUH, OMpPEeIeIss
CpeqHee 3HAYCHHE W3MEPSIeMON BeIMYUHBI ((POKYCHOE pacCTOSHHE
coOuparoieid JMH3bI), OOOCHOBBIBATH BBIOOP crmoco0a H3MEpEeHUs
(M3MEpUTENHLHOTO TTPUOOpPA);

NPOBOAUTh HCCIEIOBAHUE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBI)KCHHHM 0€3 HayaJbHOM CKOpPOCTH, Tepuoja
KOJeO0aHWi MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)X€HUs CBeTa OT yIJia MaJeHUs U yIJia MpeIoMJIEHUs OT yria
NajieHus): TUIAHUPOBAaTh HCCIEAOBAaHUE, CAaMOCTOSITENIBHO —CcOOUpaTh
YCTaHOBKY, (HUKCHUPOBAaTh pe3yibTaThl IMOJYYEHHOH 3aBHUCHUMOCTH
¢u3nuecKnX BEIMYMH B BUAC TaONWIl U TPapuUKOB, JIETIaTh BBIBOJBI IO
pe3yibTaTam UCCIIeIOBAHUS;

NPOBOJUTh KOCBEHHBIC HW3MEpEHUs (U3NYECKUX BEIUYUH (CpeIHss
CKOPOCTh U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBMXCHHUH, YCKOPEHHE
CBOOOJHOTrO TMaJeHus, >KECTKOCTh TMPY>KUHBL, KOIPPUIUEHT TPEHUS



CKOJIBKEHHS, MEeXaHuueckas padoTa M MOIIHOCTh, YacTOTa M TEPHUO]
KOJICOaHUI MaTeMaTU4YeCKOr0 M MNPYKUHHOTO MAasTHUKOB, ONTHYECKas
CWia COOMparIie JWH3BI, pPATUOAKTUBHBIA (HOH): TUIAHUPOBATH
U3MEpEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHSATH
U3MEPEHUS, CIEaysl MPEII0KEHHONM WHCTPYKLHMH, BBIYUCISATH 3HAUEHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyJIbTAThI C YUETOM 3a/IaHHON
IIOTPEIIHOCTA U3MEPEHN;

coOJII0AaTh MpaBuiia TEXHUKK 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
o0opyIoBaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJIEIEeH:
MaTepHallbHasl TOYKa, a0CONIOTHO TBEPJOE TENO0, TOUYEUYHBIM HCTOUYHUK
CBETA, JIy4, TOHKAas JINH34a, [JITAaHETapHasi MOJIENb aTOMa, HYKJIOHHAsI MOJIEb
aTOMHOTO $]1pa;

XapakTepu30BaTh MNPUHIUIBI JACWCTBUS H3YUYEHHbIX HNpPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA MX OMNUCaHUd (B TOM 4YHUCIE:
COUAOMETp, JAaTYMKUA TOJIOKEHHS, PACCTOSIHUSI M YCKOPEHHMsI, pPaKera,
9XOJIOT, OYKH, MepHucKkom, (¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), UCHOJB3ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBICHUW W  HeoOxoaumble (U3HUUYECKUE
3aKOHOMEPHOCTH;

HCII0JI30BaTh CXEMbl U CXEMAaTUYHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJIOTHUECKHX MPOLECCOB
OpU PEUICHUH Y4eOHO-IPAKTHUUECKUX 3a/ay, ONTHYECKHUE CXEMbl Jid
MOCTPOEHUS U300paKEHUM B IJIOCKOM 3€pKajie M coOMparouiei JIMH3E;
OpUBOAUTH  NpUMEphl  (HAXOAWTh  HMH(OpMALMIO O  [pUMEpax)
MPaKTUYECKOI0 MCHOJIb30BAHMS (DU3UUYECKUX 3HAHMM B IOBCEIHEBHOU
KU3HU NI obecriedeHnst 6€30MacHOCTH MPU OOpaIlieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUSI 310POBbs U COOJIIOJIEHUSI HOPM
AKOJIOTHYECKOTO MOBENCHUS B OKPYXKAIOIIEH Cpele;

OCYLIECTBJIATh MOUCK HWHGpOpMaMK (HU3UYECKOTO COAEpKaHUA B
HuTepHere, caMOCTOATENHHO (HOPMYIHPYS TOMCKOBBIN 3ampoc, HaXOIUTh
MyTH ONpeAeSICHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHPOpPMAIMK Ha OCHOBE
UMEIOIIUXCS 3HAHUHM U JONOJHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIOJIHEHUH y4E€OHBIX 3aJaHUN HAay4YHO-MOMYJISPHYIO
JTUTEPATYPY (PU3UUECKOTO COJIEPKAHMS, CIIPABOYHBIE MAaTEPHUAJIbI, PECYPCHI



cetu HMHTepHer, BnaaeTh NpuUEMaMM KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIEHHUS HAa OCHOBE
MH(POpMALlMU U3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOrO COIEepkKaHUs,
nyOIMYHO MPEACTABIATh PE3ybTaThl IPOEKTHON WIIM MCCIIEI0BATENbCKON
NEeSTENbHOCTH, TPU OTOM TPAMOTHO  HCIOJb30BaTh  HM3yYECHHBIN
MOHATUMHBIN anmapar HM3ydaeMoro pasjaena (U3MKA U COINPOBOXKIATh
BBICTYIUICHHE TpPE3eHTalueil ¢ ydu€ToM OCOOEHHOCTEH ayJUTOpPHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne n/n

HaumeHoBaHue pa3/ie/ioB U TeM
NporpamMmbl

KoauuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThl

JIEeKTPOHHbBIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pasznen

1.®u3uka u eé posib B NO3HAHUM OKPYKAKIIET0 MUPa

1.1

®dwusuka - Hayka 0 PUPOE

bubnmnoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/7f416194
":// HYPERLINK
"https://m.edsoo.ru/7f416194
"m HYPERLINK
"https://m.edsoo.ru/7f416194
". HYPERLINK
"https://m.edsoo.ru/7f416194
"edsoo HYPERLINK
"https://m.edsoo.ru/7f416194
". HYPERLINK
"https://m.edsoo.ru/7f416194
"ru HYPERLINK
"https://m.edsoo0.ru/7f416194
"/7 HYPERLINK
"https://m.edsoo.ru/7f416194
"f HYPERLINK
"https://m.edsoo.ru/7f416194
"416194

1.2

duznyeckre BEINUYNHBI

bubmuoreka [JOK
https://m.edsoo.ru/7f416194




bu6nuoreka [JOK

1.3 E i 2
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS htos://m. edsoo.ru/ 7416194
Hroro no pazgeny 6
Pa3zgen 2.IlepBoHavaibHble CBeJIeHUS 0 CTPOCHHUH BellleCcTBA
bu6nuoreka [JOK
2.1 C 1
ThOCHHE BetectBa https://m.edsoo.ru/7f416194
2 JIBr>keHre U B3aMMO/ICHCTBHE YaCTHI] ) bubmmoreka [IOK
’ BeIIICCTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPCraTHRIC COCTOARMA BetecTsa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3./IBu:keHne u B3auMoaeiicTBue TeJl
bubmmoreka [{OK
3.1 Mexanndeckoe €HUe 3
RAMITCCROC ABHACHHI https://m.edsoo.ru/7f416194
bubmuoreka [JOK
32 u 4
HEPIHAL, Macca, TIOTHOCTS https://m.eds00.ru/7f416194
bubmuoreka [JOK
33 Cwna. B 14
1a. BHARL CHL https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4./laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [asnenue. [lepenaya naBieHus TBEPAbBIMU 3 bubmuoreka [JOK
' TEJIaMHU, >KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 aBJICHUE ocC 5
JlaBIICHHE KHKOCTH https://m.edso0.1ru/7f416194
bubmuoreka [JOK
4.3 AtmocdepHoe naBieHue 6
TMOCGHEpHOE aBICHH https://m.edsoo.ru/7f416194
4.4 JlelicTBrE )KUJIKOCTH U Ta3a HA MOTPYyKEHHOE 7 bubnmnoreka [JOK




B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasnen 5.PaboTra u MOIIHOCTb. DHeprus
bu6mmoreka [IOK
> Pabora u momtiocts 3 ! https:/m.edsoo.ru/7f416194
bubmuoreka [JOK
2 IT 1
> POCTRIE MEXQRHSMET > https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
. M 4 1
53 CRATUHECKAN SHepTi https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12

8 KVIACC



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

KoanuyecTBO 4acoB

JIEKTPOHHBIE

HaumenoBaHue pa3jaesio e H(pposBbIe
Ne n/n HMMEHOBALHE PAIACIOB H TEM KonTtpoubnbie | IIpakTnueckue (unpp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1.TensioBble siBjieHUst
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 bubmmorexa [TOK
' p - https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 Tenonere mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazueny 28
Paznen 2.2yekTpuyeckne 4 MArHUTHBIE SIBJICHUSI
21 DneKkTpruyeckue 3apsiabl. 3apsyKEHHBIE TENA U 7 1 bubnuoreka [JOK
’ HUX B3aUMOEHCTBUE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
. i i 2 2
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 0 7 hits://m.edsoo. ru/7f4 18] ce
bu6nuoreka [JOK
. 1 1.
2.3 MarHuTHELE SBICHHS 6 > https://m.edsoo.ru/7f4181ce
bub6mmorexa [IOK
24 SMEKTPOMATHHTHAS HHILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5

9 KUIIACC




KoanuyecTBO 4acoB

JIEKTPOHHBIE

HanmeHoBaHMe pa3ie/ioB U TeM u(poBbIe
Ne n/n pad KonTtpoubnbie | IIpakTnueckue (unpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1.Mexannyeckue siBJIeHUs
11 Mexanndeckoe IBUKEHHUE U CIIOCOOBI €0 10 1 bu6mmorexa [IOK
’ OIUCaHUsI https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
sanMoeHcTBIe Tei https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 3aKkOHBI COXpaHe 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHUS U BOJHBI
bu6nuoreka [JOK
2.1 M 0 7 3
CXAHIICCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2 M . 1
2 CXAHH'CCKHE BOHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 3.2/1eKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubanorexa [JOK
’ DJIEKTPOMAarHUTHBIE BOJIHEL https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znen 4.CBeToBbI€ sIBJIEHUS
bubmmorexa [IOK
. 6 2
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA httos://m.edsoo.ru/7f41ada6
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPHI 6 3 bubnnorexa [JOK




https://m.edsoo.ru/7f41a4a6

bubmmoreka [IOK

4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3zpnen S.KBaHTOBBIC sIBJICHHS
bu6nmmoreka [JOK
5.1 Hcnyckanue u norjioneHue cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f4 1a4at
bu6mmorexa [IOK
52 (TpOCHHE aTOMHOTO 2pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [{OK
33 FlnepHsie peaki ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6.IloBTOpUTE/ILHO-00001IAOIINI MOLYIb
6.1 [ToBTOpEeHMe u 00001IeHNE COAEpKAHUS 9 ) bubnnorexa [JOK
’ Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27

IHHOYPOYHOE IINTIAHUPOBAHHUE




7 KIIACC

KosanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoasnsie | IlpakTHyeckue A bp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| ®du3nka — Hayka o npupoje. SABieHus 1 bubmuorexa [JOK
pupoasl. PusnyecKkue ABICHUA https://m.edsoo.ru/ff09f72a
MexaHnueckue, TEII0BbIE,
2 ANEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE 1 bubmmorexa [TOK
P ’ ’ ’ https://m.edsoo.ru/ff09f72a
3BYKOBBIE SIBJICHUS
3 ®u3nyecKkue BeITMIUHBI U UX 1 bubmunoreka [JOK
A3MEPEHNE https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoanue "N3mepenue
4 TEMIIEpaTypbl IIPU IIOMOIIU 1 1 bubmmoreka [IOK
JKUIKOCTHOI'O TEPMOMETpPA U JaTYNKA https://m.edsoo.ru/ff09f72a
TeMIeparypbl”
Kak ¢u3uka u apyrue eCTeCTBEHHBIC
HayKHU U3y4aroT IPUPO.Y.
5 EctecTBeHHOHAYYHEIN METOJT 1 bubmorexa LHOK
o https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3NIecKux
SIBJIEHUH C IIOMOILBIO MOJEIEH
VYpok-uccnenosanue "[Iposepka
6 TUTIOTE3bI: JAJIbHOCTh MOJIETA IIAPHKA, 1 1 bubnmnorexa [JOK
IIyILEHHOI0 TOPU30HTAIBHO, TEM https://m.edsoo.ru/ff09f72a
OosbIe, 9eM OOJIbIIIe BEICOTA ITycKa'"
Ctpoenue BemiecTBa. OMNbITHI,
bu6mmoreka [IOK
7 JIOKA3bIBAIOLINE TUCKPETHOE CTPOCHUE 1

BCIICCTBA

https://m.edsoo.ru/ff09fe0a




bu6nuoreka [JOK

BemiecTna"

8 JBHIKEHHE HACTHLL BELIECTBA https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OnbITHI IO
9 HaOJFOZICHUIO TEIIJIOBOTO PACIIUPEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a013e
ra3oBy
10 ArperaTtHble COCTOSIHHS BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
BzaumocBs3b MeXy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX M MIX bubmuoreka [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI
MexaHndeckoe ABIKCHHUE.
12 PaBHOMEpHOE U HEPAaBHOMEPHOE bubmmorexa [OK
https://m.edsoo.ru/ff0a05¢6
JIBUKEHUE
bubmuorexa [JOK
13 CropocTs. EuHHIEL cKopocTH https://m.edsoo.ru/ff0a079¢c
14 Pacuer nyTu u BpeMeHU ABUKEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
Nuepuusi. 3akoH UHEPITUH.
15 B3aI/II)MozLeI7ICTBI/Ie TeJ‘IpKaK NpUYUHA bubnmorera [IOK
https://m.edsoo.ru/ff0a0c10
MU3MEHEHUSI CKOPOCTH JIBUIKEHHUSI TeJl
16 [TmoTHOCTH BemecTBa. PacueT Maccel u bubmuorexa [JOK
oObeMa Tejia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas padota «Onpenenenue bubmuorexa [JOK
TUIOTHOCTH TBEPAOTO TEIIA» https://m.edsoo.ru/ff0al23¢
13 Pemenue 3amaud no teme "[lnoTHOCTH bubmmotexa [JOK

https://m.edsoo.ru/ff0al23¢




Cuna kak XapaKTCPUCTHKA

19 B3auMoeicTBus Ten. Cuna ynpyroctu bubmorexa HOK
4 ' ypy ' https://m.edsoo.ru/ff0al23c
3axoH ['yka
JlaboparopHuas padota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS bubmmoreka [JOK
(medopmanuu) Ipy>KUHBI OT https://m.edsoo.ru/ff0al23c
MPUII0KEHHOM CHJTBI»
bubnmoreka [JOK
21 SBnenue Tarorenus. Cuna TsbKec
BICHHE TATOTCIL Lla DRRECTH https://m.edsoo.ru/ff0al23¢
CBsI3b MEXly CUIJION TSYKECTU U Maccoi
bu6mmorexa [IOK
22 tena. Bec tenma. Penrenue 3amad o
" " https://m.edsoo.ru/ff0al1778
teme "Cuna TSxKeCTH
” Cuiia TSKeCTH Ha APYTruX IJIaHeTax. bubnmnoreka [JOK
Pu3nyecKue XapakKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al1502
bu6mmorexa [IOK
24 u .
3Mepenie Ci. JIHamMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec tenma. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CUJI, HaIPaBJIEHHbBIX
26 10 OJIHOM MpsiMOM. PaBHOIEMCTBYIOIIAs brbmorexa [TOK
A P ' A yIoth https://m.edsoo.ru/ff0ala70
CUII
7 Pemenue 3amay 1o teme bubmmoreka [IOK
"PaBHOelicTBYIOIIAs CHIT" https://m.edsoo.ru/ff0alb9c
78 TpeHue CKONIbKEHUS U TPEHUE TTOKOS. bubanorexa HOK
Tpenue B IpUpoOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
79 3aBUCHUMOCTH CUJIbI TPEHUS bubnmoreka [JOK

CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa CONPUKACAIOIINXCS

https://m.edsoo.ru/ff0alcc8




MTOBEPXHOCTEN»

Pemenne 3ala4 Ha OIIpCACICHUC

bubmuoreka [JOK

30 PaBHOJICUCTBYIOLIEN CHJIIbI https://m.edsoo.ru/ff0alb9c
Pemenne 3agau mo remam: «Bec Tenay,
31 «I"padmyeckoe n300pakeHUE CUITY, bubmorexa [IOK
& https://m.edsoo.ru/ff0alde0
«Cuinbl», «PaBHOIEMCTBYIOIIAS CHIT»
KoHTponbHast paboTta 1mo Temam:
«MexaHnueckoe ABWKEeHHEY, «Macca,
bu6nmoreka [JOK
32 IUIOTHOCTBY, «Bec Temay,
https://m.edsoo.ru/ff0alde0
«I"padudaeckoe n300pakeHne CUI,
«Cwuib»y
1 Hasnenne. CiocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEJIMYEHUS NABIICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBneHue raza. 3aBUCUMOCTD J1aBJICHUS bubmuoreka [JOK
rasa ot 00b&ma, Temreparypbl https://m.edsoo.ru/ff0a2376
Ilepemaua maBieHUs TBEPIABIMU
35 Teﬂr;l\flxl, )I(IfI[I[KOCTSIMI/I u EfsaMH. 3akou bubnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans
16 JlaBieHue B )KUIKOCTH U Trase, bu6mmorexa [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bubmmorexa [JOK
JKUIKOCTH U Tra3e. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmarommecs cocyat https://m.edsoo.ru/ff0a2970
39 IMunpaBnuyeckuii mpecc bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmneBoit bubmmoreka [IOK
SKUJKOCTHBIN HAcoC https://m.edsoo.ru/ff0a3136
41 Atmocdepa 3emin. [Tpuannen bu6mmoreka [IOK




CYILIECTBOBaHUS BO3AYIIHON 000I0UKH
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HaJl YPOBHEM

https://m.edsoo.ru/ff0a2b5a

MOpst
bu6mmorexa [IOK
42 Bec Bo3ayxa. ATmMocdepHoe naBiieHre httos//m.edsoo.ru/ff0aZb5a
13 H3mepenne aTMOCHEPHOTO JTaBIICHUS. bubnmorexa [JOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(HEPHOTr0 JaBICHUS bubnuorexa [JOK
OT BBICOTHI HaJl YPOBHEM MOPA https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe bubnnorexa [JOK
JlaBJICHHUE Ha pa3IUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3aga4 mmo reme bubnuoreka [JOK
"ATtmocdepHoe naBneHue” https://m.edsoo.ru/ff0a2fc4
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJN0. ApXHUMeaI0Ba bubmorexa LHOK
https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHas pabota «Onpenenenue
48 BLITaJII)KHBIa)IOHl:ﬁ CHJIBI, z[eff(:TBonmeﬁ bubnnorexa LIOK
https://m.edsoo.ru/ff0a33fc
Ha TeJIO, MOTPYKEHHOE B KUJIKOCTHY»
JlaGopaTtopHnast pabota 1mo Teme
49 «Uccnenosanue 3aBUCUMOCTH Beca bu6mmorexa [IOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOU B https://m.edsoo.ru/ff0a3514
KUJKOCTb YacTH TEJIa»
bubnunoreka [JOK
30 Hnaarme rex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
bu6mmoreka [IOK
51 "KoHcTpyupoBaHue apeomeTpa win

KOHCTPYUPOBAHUC JIOOAKH U

https://m.edsoo.ru/ff0a3654




omnpeneneHue e€ rpy30noabEMHOCTH"

Pemenue 3amau o remam: «IlinaBanue

bu6nuoreka [JOK

52 cynoB. Bo3ayxoraBanuey, «JlaBiaeHue
A Y . A https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUJIKOCTEU U Ta30B»
bu6mmorexa [IOK
53 M 0
eRaprHeeia pabota hitps://m.edsoo.ru/fR0a3f82
bu6mmoreka [IOK
54 MoutHocTs. EqUHHITE MOIIIHOCTH
B FUTHHTHET MOTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM MPU MOTBEME 1 bubmmorexa [IOK
= ’ p" PHTION https://m.edsoo.ru/ff0adffe
IO JIECTHHUIIE
56 IIpocTeie MexaHu3Mbl. Pbryar. bubnuorexa [JOK
PaBHOBecue cui Ha peiyare https://m.edsoo.ru/ff0a4ffe
KonTponbhas pabota mno teme
«JlaBneHue TBEpABIX TN, KUAKOCTEN U bubmmoreka [JOK
57 .
ra3oB» / Bcepoccuiickasi mpoBepovHas https://m.edsoo.ru/ff0a4ffe
pabora
PesepBHbIii ypok. PabGoTa ¢ Tekctamu
53 1o TeMe «/laBienue TBEPABIX TeI, bu6mmoreka [IOK
JKUJKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
mpoBepoyHas pabora
Peuaru B TeXHHKE, OBITY M IPUPO/IC.
59 Jlaboparopnas pabota «};/Iccnpe I:)BaHI/IC 0.5 bubmmorexa [TOK
P . PHAP A ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3amadq mo teme «YCloBus bubmuorexa [JOK
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
KoadduruenT nonesnoro necTpust
bu6mmoreka [IOK
61 MmexaHusMma. Jlaboparopnas pabota 0.5

«M3mepenne K11/ HaknoHHOM

https://m.edsoo.ru/ff0a4c48




IJIOCKOCTH
2 Pemenne 3apad mo reme "Pabora, 1 bubmuoreka [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0ad4c48
MexaHnyeckast SJHEprusl.
63 Kunernueckas 1 moTeHIInaIbHas 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a4252
SHEprus
64 3aKOH COXpaHEHUsI MEXaHUYECKON ] bubnnorexka [HOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCcHepUMEHTAIbHOE OIpEIETICHHUE
65 M3MEHCHUST KHHETUYECKON 1 | | bubmuoreka [JOK
MOTEHIMAIBHOW SHEPTUH IPH https://m.edsoo.ru/ff0adee6
CKaThIBaHUH TeJa 10 HAKIOHHOM
MJI0CKOCTH"
66 KonrponsHas padora no teme «Pabora 1 | bubnunoreka [IOK
Y MOIIIHOCTb. DHEPTHs» https://m.edsoo.ru/ff0adee6
67 PesepBHsiit ypok. Pabora ¢ Tekctamu 1 bubnmnoreka [JOK
o TeMe ""MexaHnueckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaGoTa ¢ Tekctamu
68 o TeMe "Padorta. MoOLHOCTS. 1 bubmorexa LOK
https://m.edsoo.ru/ff0adee6d
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4 12
[MPOT'PAMME
8 KIIACC
Ne KosaunyecTBO 4acoB ara DJIeKTPOHHbIE
Tema ypoka
n/n Bceero Konrposabneie | IlpakTuyeckue | usydyenusi | UnppoBbIe
padoThI padoThI o0pa3oBaTe/bHbIC




pecypcbl

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-

1 KHHETHYECKON TEOPUHU U UX ONBITHBIC bubmorexa HOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pa3mep aTOMOB M MOJIEKYJT brbmmorexa [OK

https://m.edsoo.ru/ff0a540e

3 Mogenu TBEPIOTO, KUIKOTO U bubmuoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,

4 YKUJKOTO U Ta3000pa3HOT0 COCTOSTHUI bubanorexka [JOK
BeIlleCcTBa HAa OCHOBE ITOJI0KECHHUN https://m.edsoo.ru/ff0a5800
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU

5 Kpucranmmaeckue u amopdabie Tena bubmorexa LHOK

https://m.edsoo.ru/ff0a5800

6 CMauuBaHue ¥ KanWUISIPHOCTb. bubmmoreka [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TermmoBoe pacuIupeHue U coxaTue bubmorexa HOK

https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKopocpTLI(})’pTenJmBoro I[BH)IfeHIZE buGnnorexa LIOK
https://m.edsoo.ru/ff0a5a26
YaCTHII

9 Baytpennss sueprus. CriocoObl bubmuorexa [JOK
M3MEHEHUS! BHYTPEHHEHN 3HEpruun https://m.edsoo.ru/ff0a5c60

10 Bunap! renonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHIms "HpaKTI/IIIVCCI(06 BuGmiorexa LOK
11 HCII0JIb30BAaHUE TEIJIOBBIX CBOMCTB

BCIICCTB U MATCPUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a65¢0




sHeprocoepexeHus"

12 KonudecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue Ter10Boro danaHca. bubmmoreka [IOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtophnas padota "HccnenoBanue

14 SIBJICHHSI TETUIOOOMEHA MpHr bubmuoreka [JOK
CMEIIMBAaHUU XOJOJAHOW U ropsye https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konudecTBa TEILIOTHI,

15 HEO0OXOAMMOTrO JIJIsi HarpeBaHUs Tea U buGnnorexa LIOK

https://m.edsoo.ru/ff0a6bb0

BBIJICJISIEMOTO MM TIPU OXJIAXKICHUU

16 JlaboparopHnas pabota "Onpenenenue bubmuorexa [JOK
YAEIbHOU TEIJI0OEMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeiabHas TerioTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[InmaBneHne u oTBEpaEBaHUE

18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHas bubmmorexa LHOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaboparopHnas pabota "Onpenenenue bubnmnorexka [HOK
YAEJIbHOW TEIJIOTHI TUIaBJIeHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHICHCALHUS. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora

)1 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuorexa [JOK
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(EepHOTO JIaBICHUS

2 Bnaxnocts Bo3ayxa. Jlaboparopnas bubnmnorexa [JOK

pabora "OmnpeneneHue OTHOCUTETHHON

https://m.edsoo.ru/ff0a7628




BJIQXKHOCTH BO3ayxa"

Pemenne 3ala4 Ha ONIpCACIICHUC

bubmuoreka [JOK

23
BJIQ&XKHOCTH BO31yXa https://m.edsoo.ru/ff0a7628
[TpuHIUIB pabOTHI TETIIIOBBIX
24 Burareneil. [lapoBas TypOuHa brbmmorexa [OK
A - P ) https://m.edsoo.ru/ff0a7628
JlBuratens BHyTPEHHETO CTOPAHUS
KIIJI renmoBoro asuraress. TemnaoBeie
25 BHUTATEIIN U 3aIUTa OKPYKAFOIIeH bubmmorexa [TOK
A - Py - https://m.edsoo.ru/ff0a7c7c
cpenbl
26 3aKOH COXpaHEHUs U IPEBPAILCHUS bubnmnorexa [JOK
OHEPIMH B TEIIOBBIX MPOLIECCAX https://m.edsoo.ru/ff0a83f2
[ToaroroBka K KOHTPOJILHOM paboTe MO
27 teme "TeruoBsle siBnenus. 3menenue bubmmorexa [IOK
o . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BEIIECTBA
KoHTponbHas paboTa 1mo teme
" bubmuorexa [JOK
28 TermoBble saBieHus. I3MeHenue
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BELIECTBA
29 Onektpuzanus ten. [IBa pona bubnmnorexa [JOK
3JIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a86ae
VYpok-uccnenoBanue "DieKTpu3anus
30 TeIJ)I HHAYKIAEHA U IIPU v buGnnorexa LIOK
Y ”p https://m.edsoo.ru/ff0a86ae
CONPUKOCHOBEHUH
31 BzaumopencTBue 3apsoKEeHHBIX TEIL. bubnnorexa [JOK
3axoH KyioHna https://m.edsoo.ru/ff0a87e4
Onekrpuueckoe nojue. HampsokeHHOCTh
32 aeKTpudeckoro noss. [puniun bubmorexa [TOK
P - HpIHl . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UITUH JICKTPUUECKUX MOJICH
1 Hocurenu anexkTpuyeckux 3apsaos. bubmuoreka [JOK

OnemeHTapHbIi 3apsia. CTpoeHue

https://m.edsoo.ru/ff0a8ef6




aToMa

34 [IpoBOgHUKY M THUANEKTPUKH. 3aKOH bub6numoreka [IOK
COXpaHEHUs AEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1au Ha mpuMeHeHHE bubmmoreka [JOK
CBOWCTB 3JIEKTPHUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €TO

36 cyuectBoBaHus. MicTounnku brbmmorexa [OK

https://m.edsoo.ru/ff0a95a4
JIEKTPUYECKOTO TOKA
37 JlelicTBUA 3JIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3J1peKTpI/IqGCI<0ro oJist )It{[a IIPOBOJAHUKH 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0a9838
U JUDJICKTPUKHU

19 DIIeKTPUYECKHUI TOK B METAILJIAX, bubnmoreka [JOK
JKUJKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1elb U €€ COCTaBHbIE bubmuoteka [JOK
YacTH https://m.edsoo.ru/ff0a9838
Cuna Toka. JlaboparopHas pabota

41 "M3mMepeHue U peryJIupoBaHue CUIbI 0.5 bubmmorexa LHOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DneKTpUYecKoe HanpsKeHHe.

4 Bonbsr™merp. Jlaboparopnast pabota 0.5 bubnuorexa [JOK
"M3MepeHue u peryanpoBaHuie https://m.edsoo.ru/ff0a%14
HanpsxeHus"

43 CormnpoTuBieHUE TPOBOJHUKA. bubanoreka [JOK
VY 1es1bHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTH

bubmuoreka [JOK
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1

MPOBOJIHUKA OT €0 JUTHHBI, TIJIOMIATH

https://m.edsoo.ru/ff0aa738




MONEPEYHOr0 CeYeHusl U MaTepuana”

3aBUCUMOCTH CHUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1715 yyacTka bubmmorexa LHOK
https://m.edsoo.ru/ff0aad44a
enu
JlaGopaTtopnast pabota "HccnenoBanue
3aBHCUMOCTH CHUJIBI TOKA, UTYIIErO
46 4yepe3 pe3nucTop, OT COMPOTUBICHUS brbmmorexa [OK
https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HaNpsHKEHUs Ha
pesucrope"

A7 [TocnenoBarenbHOE U TapaJIEIBHOE bubnmnoreka [JOK
COEIMHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaa58
JlaGopaTtopnas padota "IIpoBepka

43 MIpaBUJjIa CIOKEHUS HAIIPSHKEHUN TTPU bubmuotexa [JOK
[OCJEI0BATENBHOM COEIUHEHUN ABYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB”

JlaGopatopHas pabora "IIpoBepka

49 IpaBWJIa AJIs CUJIBI TOKA IIPU bu6muoreka [IOK
MAPALIETBHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"

Pemenue 3a1a4 Ha MprUMEeHEHHE 3aKOHA
50 Oma 171 pa3IM4HOro COeAMHEHUS bubmorexa LOK
https://m.edsoo.ru/ff0aaf8a
MIPOBOJIHUKOB

51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHnas padota "Onpenenenue

52 pa60TpH 3| if[onnfocm BJIeKTf)I/I'-IeCKOFO bubmorexa [IOK

" https://m.edsoo.ru/ff0ab3e0
TOKa
53 DneKTpUUecKue e 1 NoTpeouTenu bubnnorexa [JOK

JNEKTPUUECKON IHEPTUU B OBITY.

https://m.edsoo.ru/ff0ab660




KOpOTKOG 3aMbIKaHHUC

54 TTocTosiHHBIE MarHUTHI, UX bubmuoreka [JOK
B3aUMOJICUCTBUE https://m.edsoo.ru/ff0ab660
55 VYpok-uccnenosanue "M3yuenue nonei | bubmmoreka [JOK
MTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe noJjie. MarHuTHOE moJie
bu6mmoreka [{OK
56 3eMiu ¥ ero 3HauUeHUE 7S )KU3HH Ha
https://m.edsoo.ru/ff0acOba
3emuie https://m.edso
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIIeKTpUUECKHE 3aps/Ibl.
57 Sapsiie o Tera bubnmoreka [JOK
SOKCHHBIC TeJla U X
p . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [locTOSHHBIN
AIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsHKCHHbIE
. bubnuoreka [IOK
58 TeJIa U UX B3aUMOJICUCTBUA.
. Ny " https://m.edsoo.ru/ff0abea8
[TocTosiHHBIHM MeKTpUYeCKuit TOK" /
Bcepoccuiickast mpoBepouHasi pabota
Peseprubriit ypok. PaGoTta ¢ Tekctamu
59 1o Teme "[10CTOSTHHBIN 2EKTPUUYECKUN bubmuoreka [JOK
Tok" / Beepoccuiickasi mpoBepodHast https://m.edsoo.ru/ff0acdc6
pabota
OmneiT OpcTena. MaruuTtHoe 1oiie
bubnuoreka [JOK
60 ANEKTPUUECKOT0 TOKa MaruuTHoe rnose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpumeneHue P1eKTPOMarHuTOB B
61 texHuke. Jlaboparopnas pabota 0.5 bubmuorexa [JOK

"U3y4yeHue neicTBUS MATHUTHOTO
M0JISI HA POBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Vcnonp30BaHue 3JIEKTPOIBUTATENICH B
2 TEXHUYECKUX YCTPOMCTBAX U HA 1 bubnnorexa [JOK
Tpancnopre. JlaboparopHas pabora https://m.edsoo.ru/ff0ac86¢
"KoHCcTpyupoBaHue 1 U3yueHHE
paboThI AyEeKTpOoABUTATENS "
Omnbrter @apazesi. 3akoH
63 3IEKTPOMArHUTHOH MHIYKIINH 1 bubnmorera [TOK
R ALY KIUTH. https://m.edsoo.ru/ff0ac86¢
[TpaBuio Jlenna
Onekrporerepatop. CrocoObl
64 MOJTyYEHUS DJIEKTPUICCKOM SHEPTHUH. | bubmuoreka [JOK
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX https://m.edsoo.ru/ff0ac86¢
HMCTOYHHMKAX SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
65 TeMe "DIEKTPUUECKHE U MarHUTHBIE 1 buGnnorexa LIOK
" p https://m.edsoo.ru/ff0ac86¢
SIBJIICHHUS
KoHTponbHas pabota 1mo teme
66 "DNeKTpUUEeCKHE U MarHUTHEIE 1 bubnmorera [IOK
p " https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBHelit ypok. Paborta ¢ TekcTamu bubnmnorexa [JOK
67 " " 1
o TeMme "TerioBbIe IBICHUS https://m.edsoo.ru/ff0accSe
68 PesepsHslit ypok. Pabota ¢ Texctamu | bu6mmoreka [IOK
1o TeMe "MarHuTHble ABJIEHUA" https://m.edsoo.ru/ff0acc5e
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KUIACC

KosmnuecTBo yacos JJIeKTPOHHBIE

Ne Jara nudpoBbie

Tema ypoka KonTpoabubie | IlpakTuueckue bp
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC

padoThI padoThI
pecypcsl
MexaHHYeCKOe ABIKCHIE. | bu6mmoreka [JOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474



https://m.edsoo.ru/ff0ad474

Cucrema orcueta. OTHOCUTENLHOCTh

bu6mmoreka [IOK

2 MEXAHHUYECKOI'0 JBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpAMONIMHENHOE bubnuorexa [IOK
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIUHENHOE
4 nBrxkeHue. CpeHsisi U MTHOBEHHas buGnnorexa [IOK
https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE bubnunorexa [JOK
JBU>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb NPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABMKeHHUA. ['padpuk buommorexa LIOK
https://m.edsoo.ru/ff0ad8d4
CKOPOCTH
JlabopaTopnas padora "OnpeneieHue
7 yCKorI))eHI/IfI) Ten;) npu paBHOI})/CKopeHHOM buomorexa OK
. " https://m.edsoo.ru/ff0adb18
JIBU>KEHUU 10 HAKJIOHHOM TJIOCKOCTH
2 CsobOoanoe magenue teia. OnbIThI bu6mmoreka [JOK
Tanunes https://m.edsoo.ru/ff0adb18
PaBHOMEpHOE ABMXKEHUE TTIO
9 oKkpyHocTH. [lepron u yacrora bubnmoreka [JOK
oOparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTHU
10 LlenTpocTpeMuTENLHOE YCKOPEHUE bubmorexa HOK
https://m.edsoo.ru/ff0ae612
N bubmuoreka [{OK
11 ITepssiit 3ax0oH HproToHa. BekTop cuisl https://m.edsoo.ru/ff0ae6 12
12 Bropoii 3akon HeroToHa. bu6mmoreka [{OK
PaBHozelicTByOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bub6nuoreka IIOK

Cynepno3unus Cui

https://m.edsoo.ru/ff0ae982




Pemienune 3ama4d Ha IMPUMCHCHUEC

bu6mmoreka [IOK

14 3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [JOK
15 Cuna ynpyrocrn. 3axor I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuna bubnuoreka [JOK
YIPYTOCTH» https://m.edsoo.ru/ff0aee28
17 JlabopaTtopHas pabota «Ornpeaenenue bubnmorexa [[OK
YKECTKOCTH Py KUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cha TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenne 3amga4 mo teme «Cuia bu6morexa [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
Kod(dUIMEeHTa TPEHHS CKOTbXKEeHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Hororona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEHUs
Cuta TSKeCTH M 3aKOH BCEMUPHOTO
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO buGnnorexa [IOK
https://m.edsoo.ru/ff0af044
najaeHus
VYpok-koHpepenuus "JIBuxenue Ten
23 B:prr I‘pg)BI/II)TaI_II/IOHHI[OI‘O LIEHTpa Bubmmorexa LIOK
https://m.edsoo.ru/ff0af5f8
(Conneunas cucrema). ['anaktuxu"
24 Pemenne 3aa4 mmo teme "Cuia TSHKSCTH bu6mmorexa [JOK
Y 3aKOH BCEMUPHOIO TSATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMHuuecKas CKOPOCTb. bubnuorexa [JOK
HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33¢c
26 PaBHOBecue MaTepHuaIbHON TOUKH. bubnmorexa [JOK

AbcomoTHO TBEpIOE Teno. PaBHOBecHe

https://m.edsoo.ru/ff0afe36




TBEPIOTO TeJIa C 3aKPETUIEHHON OCBIO
BparieHusi. MoMmeHT cuibl. LleHTp
TSKECTU

PaBHOBecHe MaTepuanbHON TOYKH.
AbcomotHo TBEpIOE Teno. PaBHOBecHe

27 TBEPJIOTO TeJA C 3aKPEIIEHHON OChIO bubmorexa HOK
PA P https://m.edsoo.ny/ff0b02ba
BpauieHusi. MomeHt cwibl. LieHTp
TSKECTH
)8 Pemenne 3ana4 1mo teme "MoMeHT bu6mmorexa [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMe "MexaHnuecKoe IBUKEHHE Bu6mmorexa [IOK
. "Il ' https://m.edsoo.ru/ff0b0408
B3aumoneiicTBue Ten
KonTtponpHas pabota o teme
30 "MexaHu4ecKkoe ABUKEHUE bubmmorexa [IOK
N A | ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbe Tena. Ummynsce cuibl. 3aKoH
31 COXpaHEHUS UMITYJIbCa. YTIPYTOe U bubmorexa HOK
P Y L 24 https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
1 Pemenue 3agau no reme "3akoH bubmuoreka [{OK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koupepennus "PeakTuBHOE bubnmorexa [JOK
JBUKEHHE B IPUPOJIEC U TEXHUKE" https://m.edsoo.ru/ff0b0a84
bu6mmoreka [JOK
4 M
3 eXaHu4eckasi paboTa U MOIHOCTh httos://m. edsoo ru/f0b0as4
35 PaboTa cuiibl TSKECTH, CHIIBI YIIPYTOCTH bubnmorexa [JOK
U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
16 JlaGopatopHas pabota «OnpezneneHue bubnuorexa [IOK

pa6OTLI CHJIBbI TPCHUSA IIPpU

https://m.edsoo.ru/ff0b0c32




pPaBHOMCPHOM ABHIKXCHUU TEJIa 110
T OpPI3OHT21J'II:HOfI IOBCPXHOCTU»

37 CBs13b DHEPTUM U PabOTHI. bubnmnoreka [JOK
[TorennmanpHas 3HEprust https://m.edsoo.ru/ff0b0c32

18 Kunernueckas sueprus. Teopema o bubnmorexa [JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE Bubmmorexa LIOK

https://m.edsoo.ru/ff0b0c32

40 JlaboparopHas pabota «3yuenue bubnuotexa [JOK
3aKOHA COXPAHEHUs YHEPTUM https://m.edsoo.ru/ff0b12fe

41 KonebaTenpbHOE TBHIKEHHE U €TI0 bubmuoreka [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ff0b1858

4 3aryxaromue KoueoaHusl. bubnuorexa LIOK
Boinyxnennsie kosnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0

13 MaremaTnuecKkuil 1 NpyKUHHBINI bubmmorexa [JOK
MasTHUKHA https://m.edsoo.ru/ff0b197a
VYpok-uccnenopanue «3aBUCUMOCTb

44 nepuoaa KojaebaHui OT KECTKOCTH bubmorexa [IOK

https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»

45 [IpeBpaienue s3uepruu npu bubnuorexa [IOK
MEXaHHYECKHUX KOJICOaHMSIX https://m.edsoo.ru/ff0b197a
JlaGopaTtopHas pabora «OnpeaeneHue

46 qaCToprI Hpneplfona Kone6a§HII;I bubmorexa LOK

https://m.edsoo.ru/ff0blaec
MPY>KUHHOT'O MASITHUKA»
Jlaboparopnas pabota «[IpoBepka

47 HE3aBHCUMOCTH IEePHO/JIa KOJIeOaHH bubnmoreka [[OK
rpys3a, MOABELICHHOI0 K HUTH, OT MaccChl https://m.edsoo.ru/ff0b197a
rpy3a»

48 Mexanndeckue BorHbI. CBOMCTBA bu6mmoreka [JOK




MCXaHHUYCCKUX BOJH. HpO,I[OJ'II)HLIe u
MOIMCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

VYpoxk-koHpepenuus "MexaHnueckue

49 BOJIHBI B TBEPIOM Tene. CelicMuueckue bubmmorexa [IOK
) https://m.edsoo.ru/ff0b21fe
BOJTHBI
50 3ByK. PacnipocTpanenue u oTpakeHue bubnuorexa [JOK
3BYKa https://m.edsoo.ru/ff0b21fe
Ypok-uccnenoBanue "Habmonenue
51 3aBUCHMOCTH BBICOTHI 3BYKa OT bubmmorexa [IOK
" https://m.edsoo.ru/ffOb21fe
YaCTOTHI
5 I'pomKoCTb 3ByKa M BBICOTA TOHA. bubnuoreka [IOK
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/ff0b21fe
53 Ypok-koHpepeHus "YnpTpa3Byk u bubnuorexa [[OK
uHpa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 TeMe "3aKOHbI COXPAHEHUS. Bubmmorexa LIOK
https://m.edsoo.ru/ff0b25{0
Mexannyeckue KojiebaHusl U BOJIHBI"
KontponbHas padota o Teme "3aK0oHBI
55 coxpaHeHus. MexaHn4ecKkue KojieoaHus bubmmorexa [IOK
" https://m.edsoo.ru/ff0b250
Y BOJIHBI
56 DIIEKTPOMArHUTHOE IOJI€. bubnuorexa [IOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH bubmotera [IOK
https://m.edsoo.ru/ff0b25{0
Ypok-koHpepenmus "llkana
53 AJIEKTPOMATHUTHBIX BOJIH. bubnunoreka [JOK
Hcnonb30BaHUE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOIi cBsi3n"
59 VYpok-uccienoanue "N3yuenue bubmuorexa [JOK




CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
HOMOIIBI0 MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6e

Pemenue 3agau Ha onpenenieHue

bu6nroreka [JOK

60 YacCTOTHI U JJIUHBI JIEKTPOMArHUTHOMN
s P https://m.edsoo.ru/ff0b31d0
BOJTHBI
DneKTpOMarHuTHas MPUPOIa CBETA. Eub 1OK
_ noIMoTeKa
61 CxopocTh cBeTa. BoiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku cBeta. [IpsmonuueiiHoe BuG OK
nonroreka
62 pacrpocTpaHeHHue CBeTa. 3aTMEHUS 1
C P https://m.edsoo.ru/ff0b3658
osiHIa u JIyHsl
3aKoH OTpaXeHUs CBeTa. 3epKaia. Eub 10K
nonMoTexa
63 Pemenue 3aga4 Ha MpUMEHEHUE 3aKOHA
https://m.edsoo.ru/ff0b38c4
OTpakKeHHsI CBETa
64 [Ipenomnenne cBera. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bubnmorexa [JOK
65 Hcnonb30BaHuE MOTHOTO BHYTPEHHETO httos://m.ed 1 b3S
ps://m.edsoo.ru. cSc
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtophas padorta "HccnenoBanue
66 3aBUCHUMOCTH yTJja NpeJOMIICHHS bub6nuorexa [IOK
CBETOBOIO Jy4Ya OT yIJIa IaJeHusI Ha https://m.edsoo.ru/ff0b3cSc
rpaHuue "Bo3yX-cTekio""
Ypok-koHpepenmus "Vicnons3oBaHne
bubnmorexa [[OK
67 MOJIHOTO BHYTPEHHET0 OTPAKCHHUS: httos://med 1 b3S
ps://m.edsoo.ru. cSc
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JIunzel. OnTyeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3{2¢
69 [Toctpoenue n3o0paxxeHuii B TMH3aX bubnuoreka [IOK




https://m.edsoo.ru/ff0b444a

JlaGopaTtopHnas pabota "Onpezenenne

bu6morekxa [JOK

70 i
doxycHoro paCCTOj{HI/I;I u (‘)‘HTI/I‘IGCKOI/I httos://m.edsoo.ra/f0b4206
CHWJIBI COOMPAIOIIEH JIMH3BI .

71 Ypok-koHpepeHnus "OnTuaeckue bubnnorexa [JOK
JMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bu6morexa [JOK

72 r .3

Ja3 KaKk ONTHYECKas CUcTeMa. 3peHue httos://m.edsoo.ra/f0bA684

7 Ypok-koHpepenmus "JlegexTrl 3peHusl. bubnunorexa [JOK
Kaxk coxpanuts 3penue" https://m.edsoo.ru/ff0c0f4c
Paznosxenue 6enoro cBeTa B CIEKTP.

74 OnbiTel HhtoTOHA. CriokeHue bubmuoreka [JOK
CIIEKTpabHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas padota "OnbITH IO
pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP H

75 BOCIIPUSITHIO LIBETA MPEIMETOB MPHU UX bubmmorexa [JOK

P H pest p https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 [IBETOBbIE
¢unbTpH"
VYpok-npakTukym "BoiaHOBBIE CBOMCTBA
76 CBeTa: AUCIIepCHsl, UHTepPepeHIus U Bubnmorexa [IOK
s | P, pPepert https://m.edsoo.ru/ff0c0e2a
T paKus

77 OmnbiTel Pe3epdopaa v ruranerapHas bubnunorexa [JOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8

bu6mmoreka [JOK

78 IT bopa. M b

OCTYTIAIBE BOPa. VIOACIE atoMa bopa https://m.edsoo.ru/ff0cOe2a
Hcnyckanue u nmoryiomnieHue cBera
. bubmuoreka [JOK
79 atomoM. KBauTel. JInneniuaTeie

CIIEKTPBI

https://m.edsoo.ru/ff0c144c¢




VYpok-npaktukym "Habmonenue

bu6mmoreka [IOK

80 CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagmoakTnBHOCTE 1 €€ BUOBI bubmmorexa LOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
MOJICTh https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE TPEBpALICHMUSL. bubnuoreka [IOK
M3oTtomnsr https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau no teme: bu6mmoreka [{OK
"PagmoakTuBHBIE TpEBpaIICHUS " https://m.edsoo.ru/ff0c1b4a
bu6mmoreka [JOK
85 Heproxnonypacniaza https://m.edsoo.ru/ff0c2126
VYpok-koH(peperus "PagnoakTUBHBIE
86 H;yqum(Ib Bpnpnpone, MEJIUILIMHE, bubmmorexa IIOK
" https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakiuu. 3aKOHbI
87 COXIfaHeHIEﬁ 3apsI0BOTO U MacCOBOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0c1c58
qucen
28 OHeprus CB3U aTOMHBIX s1ep. CBs3b bubnuorexa [JOK
MAaccChl ¥ SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pewenue 3ampau no reme "SAnepHeie bubnuorexa [JOK
peaxuuu" https://m.edsoo.ru/ff0c2126
90 Peakunu cunTe3a U neneHus saep. bubnmnorexa [JOK
Ucrounuku sueprun CoiiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpeperus "SAnepuas
91 Blfepl"eTI/IK(Z II)[eI‘/'ICTBI/I;I paEI/IoaKTI/IBHBIX bubmorexa HOK
. " https://m.edsoo.ru/ff0c223e
M3JIy4EeHHI Ha )KUBbIE OPTaHU3MBbI
9 [ToaroroBka Kk KOHTPOILHOM paboTe MO bubnunorexa [IOK

TeMe "DJIeKTPOMAarHUTHOE TOJIE.

https://m.edsoo.ru/ff0c223¢e




DneKTpoMarHuTHbIe BOJHbI. KBaHTOBBIE
ABJIEHUS"

KonTtponsHas pabora o teme
"DJIeKTPOMarHuTHOE TOJIE.

bu6mmorexa [JOK

93
DneKTpoMarHuTHhIC BOJHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
sIBJICHHS"
[ToBTOpEeHME, 000OIICHHE.
94 JlaGopaTopHbIe pabOTHI IO KypC bubmorexa [IOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
BzaumoneiicTBue Ten
[ToBTopenue, 06o0mmenue. Pemenne
95 aCUCTHHIX M KQUSCTBEHHBIX 3aJ1a4 110 bubmotera [JOK
p 8 https://m.edsoo.ru/ff0c2572
teme "TerutoBbie porecch”
[ToBTOpenue, 0600mIeHNE. Permenue
bu6mmoreka [JOK
96 pPacyYeTHBIX M KAYECTBEHHBIX 3a1a4 110
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBsIix aBurarenei"
[ToBTopenue, 06001menue. Pemenne
97 ACUCTHHIX U KQUSCTBECHHBIX 3aJ1a4 110 bubmotera [JOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpeHue, 0600IIEHNE.
98 JlaGopaTopHbIe pabOTHI IO KypC bubmoreia HOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBEBIC SIBICHUS
[ToBTOpenue, o6o0menue. Padora c
99 TEKCTaMH 110 TeMe ""3aKOHBI bubmorera [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHHUKE
[ToBTOpenue, o6o0menue. Padora ¢
100 TexkcTaMu o TeMe "Kosnebanusa u bubmotera [IOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 [ToBTOpeHue, o606menue. Padora ¢ bu6nuoreka [IOK

TekcTaMu 110 TeMe "CBeToBbIE ABICHUA"

https://m.edsoo.ru/ff0c3044




[ToBTOpenue, o606menue. Pabora ¢
102 TekcTamu o Teme "KBaHToBast 1
sanepHas Gpusuka'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27



https://m.edsoo.ru/ff0c3044

IMPOBEPSIEMBIE IIPEJJMETHBIE PE3YJIBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMbBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA
7 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTAThI 0CBOCHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJabTara
1.1 UCIOJIb30BaTh U3YUYEHHBIE TOHATHS
- pa3nuyath SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
' OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE
pacro3HaBaTh IPOSIBICHHE M3YYEHHbIX (PU3MUYECKUX SIBICHUH B
13 OKpY’KaloIIeM MHpPE, B TOM YHUCIIe PU3HUECKUE SIBICHHUS B TIPUPOJIE, IIPH
' TOM MEPEeBOAMTh NPAKTUYECKYIO 3aJady B Y4eOHYI0, BBIJICIATh
CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH
ONUCHIBaTh M3y4YEHHbIE CBOMCTBA Tel M (PU3MUYECKUE SIBIICHUS,
UCTIONB3ysd (U3WYECKHE BEIMYWHBI, TP OIUCAHUU NPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICH MCIOJIB3YeMbIX BEIMYMH, HX
1.4 0003HAYECHHS W €JUHULBI (PH3MUECKUX BEITUYNH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME  JIAaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JAPYTUMHU
BEJIMYMHAMH, CTPOUTD TPAPUKHN N3yUEHHBIX 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYUH
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS M MPOLECCHI,
1.5 UCHONb3ys M3Y4YCHHblE 3aKOHBI, IPU 3TOM JaBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €70 MATEMAaTHIECKOE BBIPAKEHHE
OOBSICHATh (hPU3MYECKHE SIBIEHUS, MPOLIECChl M CBOWCTBA Tel, B TOM
L6 qyycjlie U B KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOTO

XapaKTepa: BbIABIIATL IMPHUYUHHO-CICACTBCHHBIC CBsA3H, CTPOUTH

oObsicHeHHe U3 1 — 2 TOTHYECKUX MIaroB ¢ onmopoit Ha 1 — 2 W3y4eHHBIX



1.7

1.8

1.9

1.10

1.12

1.13

cBOMcTBa  (M3MUYECKUX  SABICHUH, (U3MUECKHX  3aKOHa  WIH
3aKOHOMEPHOCTHU

pemath pacuéTHble 3aiauu B 1 — 2 JEHCTBUS, UCHOIB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIONINE (PU3NICCKUE BEIMUMHBI: HA OCHOBE aHAN3a
yCIOBUSL 3aJlaud  3alUChIBaTh KpPaTKOE yCIOBUE, IMOJCTaBIATh
¢usnveckrue BeTMYUHBI B (POPMYIIBI M TIPOBOAMTH PAcU€Thl, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOMUMBIE JUIS PEIICeHUs 3a]ad, OLIEHUBATh
PEAUTUCTUIHOCTD TIOTYYSHHOU (PU3HUECKON BEITMINHBI

pacrmo3HaBaTh MPOOJIEMBbI, KOTOpble MOXXHO PEHIUTh MPH OMOIIU
¢u3n4YeCKUX METOJOB, B ONHCAHWUU HCCIEJIOBAHUS  BBLIACIATH
poBepsieMoe MIPEIOJIOKEHHE (rumoresy), pasnu4ath u
MHTEPIPETHPOBATD MOJYYEHHBIN Pe3yIbTaT, HAXOAUThH OIIMOKH B XOJI€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yibTaTaM

NPOBOJIUTH OMNBITBI 10 HAOMIONEHUIO (U3NYECKUX SIBICHUN WU
¢buznyeckux  CBOMCTB  Ted:  (opMmynHpoBaThb  IMPOBEpsSEMBbIC
NPEINONOKEeHUs, COOMpaTh  YCTaHOBKY M3  HPEAJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0/ OMBITA U (HOPMYJIUPOBATH BHIBOIBI
BBITIOJIHATh TPSIMBbIE M3MEPEHHsI C HCIOJIb30BAaHHEM aHAJOTOBBIX U
nu(poBbIX MPUOOPOB, 3aNMUCHIBATH TOKA3aHHUS NPUOOPOB C YUETOM
3aJJaHHOM aOCOIOTHOM MOTPEUTHOCTH U3MEPEHUH

MIPOBOAMTH HCCIIEAOBAHNE 3aBUCIMOCTH OJTHOM (hPM3MUYECKOI BETHMUNHBI
OT JpPYyro ¢ HCHOJB30BAHHWEM NPAMBIX H3MEPEHHUH, y4acTBOBATHb B
IUTAHUPOBAHUM Y4YeOHOTO HCCIIEeIOBaHUs, COOUpaTh YCTaHOBKY H
BBINOJIHATh U3MEPEHHUS, CIIEAYs MpeIoKEHHOMY IJIaHy, (pUKCHpOBaTh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BUIE
MPEUIOKEHHBIX TAaOMUIl U TpadUKOB, JeNaTh BHIBOJBI MO pe3yJIbTaTaM
UCCIIEIOBaHUS

MPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKUX BEIHYUH, CIEAys
MPEJIOKEHHOW MHCTPYKUUU: MPU BBINOJIHEHUN WU3MEpPEHH coOuparthb
HKCHEPUMEHTAIbHYIO0 YCTAaHOBKY M BBIYHUCIATH 3HAUEHHUE HCKOMOK
BEJTMYUHBI

coOmogaTh TpaBWiIa TEXHMKH Oe30macHOCTM Tpu  pabore ¢

abopaTOpHBIM 000PYTI0BAaHUEM



1.14

1.15

1.16

1.17

1.18

1.19

YKa3bIBaTh MPUHIIMITBI ACUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB,
XapaKTepU30BaTh TPHHIMIBI JCHCTBUS HM3YYCHHBIX MPHOOPOB W
TEXHUYECKUX YCTPONCTB C MOMOIIBIO MX OIMHMCAHUS, UCIIONIb3Ys 3HAHUS
0 cBoiicTBax (U3MUYECKHX SBICHUH M HEoOXoAuMble (u3nyeckue
3aKOHBI ¥ 3aKOHOMEPHOCTH

OPUBOJUTH MpHUMEpPhl  (HAXOAUTh HMHQPOPMAIMIO O TMPHUMEpax)
MPAaKTUYECKOTO MCIOIb30BaHUS (DU3MYECKHX 3HAHUI B MOBCETHEBHOMN
KU3HU TSI oOecriedeHnst 6e30MacHOCTH TIPU OOPAIEHUH ¢ MPUOOpaMu
Y TEXHUYECKUMHU yCTPOHUCTBAMHU, COXPAaHEHHUSI 370POBbsl U COOTIOICHUS
HOPM 9KOJIOTUYECKOT0 TIOBEACHUS B OKPYXKAIOIeH cpesie
OCYIIECTBIISATh OTOOP MCTOYHUKOB WMH(pOpManuu B cetd MHTEpHET B
COOTBETCTBUHM C 3aJaHHBIM TOHWCKOBBIM 3alpOCOM, Ha OCHOBE
UMECIOIINXCS 3HAHUH M MyTEM CPaBHEHUS DPA3JIUYHBIX HCTOYHUKOB
BBIICNIATh MH(OPMAIMIO, KOTOpasl SABISETCS NPOTHBOPEYMBOU HIIU
MOJKET OBITh HEJJOCTOBEPHOMH

WCTIOJIb30BATh IIPU BHITIOJHEHUH Y4eOHBIX 33JaHUI HAYYHOIOYJISIPHY IO
auTeparypy (U3MYECKOro COJEp)KaHHs, CIPABOYHBIE MAaTepHAIIBI,
pecypcbl cetn MHTepHeT, BiafeTh NPUEMaMU KOHCIIEKTHPOBAHUS
TeKcTa, mpeodpa3oBaHusi HHGOPMAIMH U3 OHON 3HAKOBOW CHCTEMBI B
ApYryo

co3llaBaTh COOCTBEHHBIC KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBE 2 — 3 UCTOYHHUKOB MH(pOpMAIMK (PU3UUECKOTO COACpPIKAHUS,
B TOM YHCJIE MyOJIMYHO JeNaTh KPaTKUE COOOIIEHHS O pe3ysibTaTax
NPOEKTOB WM YYEeOHBIX MCCIEIOBAHUH, TPH ITOM TI'PAMOTHO
WCIIONIh30BaTh M3YYCHHBIM TOHATHUHHBIA ammapaT Kypca (QHU3HKH,
COIIPOBOKAAThH BBICTYIIJICHUE TIPE3eHTalUEH

NIPY BBITIOJTHEHUU YYEOHBIX NMPOCKTOB W HCCIEIOBAaHUI PaCIpeelsiTh
00SI3aHHOCTH B TPYIIEC B COOTBETCTBUH C ITOCTABJICHHBIMH 3aJ[a4aMH,
CIICIUTh 32 BBINIOJHCHUWEM IIJIaHA JICHCTBHM, aleKBaTHO OIICHUBAThH
COOCTBEHHBI BKJAJl B JCATEILHOCTh TPYIIbI, BBICTPAHBATH

KOMMYHHKAaTHBHOC B3aHMO,I[eI>'ICTBPIC, YUUThIBasA MHCHHUEC OKPYXKAIOINUX



8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
HCIIOJIb30BATh MTOHATUSA

pasnnyaTh SABJICHUS 110 ONIMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOe SIBICHUE
pacrmo3HaBaTh MpPOSBIEHUE W3YUYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIleM MHpPE, B TOM YHUClie PU3HUECKUE ABICHUS B IPUPOJIE, IIPH
TOM MEPEeBOAUTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIICISTH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NIECKUX SIBICHUI

ONUCHIBATh HM3YyYECHHbIE CBOMCTBAa Tel U (PU3MYECKHE SBJICHMUS,
UCTONB3ysd (U3UYECKHE BEIMYMHBI, TMPU OINUCAHUM MPABUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICII UCTIOJIB3YEMBIX BEIIMYUH, 0003HAYEHUS
Y €MHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITMUNH
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHHUS M TMPOIECCHI,
UCIIONIb3YSl W3YYEHHBIE 3aKOHBI, I[PU OTOM JaBaTb CJIIOBECHYIO
(GbopMyIIHPOBKY 3aKOHA U 3aIIMChIBAaTh €r0 MaTEMaTUYECKOE BhIPAaKEHHE
OOBSICHATH (PU3MUECKUE MPOIIECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyalud  IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTH 00bsCHEHHE U3 | —
2 JIOTMYECKHMX WIaroB € MNOMOHIp0 1 — 2 U3y4eHHBIX CBOWCTBA
¢bu3nueckux ABICHUN, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH
pemarb pacy€THbIE 3aa4v B 2 — 3 JOEWCTBUS, MCHOJIb3Ys 3aKOHBI U
(bopMyIIbl, CBSI3bIBAIOLINE (PU3HMUECKUE BEIIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3a/1a4yl 3allMCBIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX I peUIeHHs 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Ui €€ pelleHHs, MPOBOAUTH pacué€Thl U CPaBHUBATH
MOJIyYeHHOE 3HauUeHHE (PU3MUECKON BETMUMHBI C U3BECTHBIMH IaHHBIMHU

pacrno3HaBaTh MPOOJIEMbI, KOTOpPblE MOXXHO PEUIMTbh MpPH I[OMOIIU



1.9

1.10

1.12

1.13

1.14

1.15

1.16

(bU3MYECKUX METOOB, UCIOJb3Ysl OMHCAHHUE WCCIEIOBAaHUS, BBIICISTh
MPOBEPSEMOE TPEIOI0KEHNE, OICHUBATh MPABWIBHOCTD MOPSAKA
MIPOBEJICHUS HCCIEAOBaHNUS, ATaTh BBIBOJIbI

MPOBOJUTH ONBITBI 10 HAOMIONEHUIO (U3NYECKUX SIBICHUN WU
¢buznueckux  CBOMCTB  Ted:  (GopMynHpoBaTh  MPOBEpsSEMBbIE
NPEIINONOKEeHUs,, COOMpaTh  YCTaHOBKY M3  NPEAJIOKEHHOTO
000pyI0BaHUs, OMUCKHIBATH XOJI OTbITa U (DOPMYITHPOBATH BHIBOIBI
BBITIOJIHATh TPSMbIE HM3MEPEHHS C HCIOJIB30BAaHHEM aHAJIOTOBBIX
npuOOPOB U JNaTYMKOB (PU3NYECKUX BEITUYHMH, CPABHUBATH PE3YJIbTATHI
MU3MEPEHHM ¢ YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOAMTDH HCCIEAOBAHNE 3aBUCIMOCTH OJHOM (hM3MYECKOI BETHUNHBI
OT JIpyroil ¢ HCIONB30BAHMEM TMPSMBIX H3MEPEHU: IUIaHUPOBAThH
UCCleIoBaHue, COOMPaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIETYS
NPE/UIOKEHHOMY  IUIaHy, (DUKCHPOBATh pE3yJbTaThl IONyYECHHON
3aBUCHUMOCTH B BHJE TaOnul W TrpaduKoB, Je1aTh BBIBOJBI IO
pe3ybTaTaM HCCIeI0BAHUS

MIPOBOAMUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEITUUMH: TUIAHUPOBATh
U3MEpeHusi, coOuparh OSKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIEAys
MPEJIOKEHHOW HHCTPYKLMH, U BBIYUCIISATH 3HAYCHUE BETUUHHbI
coOmogaTh TpaBWiIa TEXHMKH Oe30macHOCTH Tpu  pabore ¢
abopaTOPHBIM 000PYTI0BAaHUEM

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOI Ha UX OMUCAHMSI, UCTIONb3YsI 3HAHUS
0 cBoiicTBax (u3MUeCKHX SBICHUH M HEoOXoAuMble (uznyeckue
3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA M H3MEpPUTEIbHBIE
npuOOpbI MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM, COCTaBJISTh CXEMBI
AIIEKTPUUYECKUX IeMed C TOCIeOBaTeNIbHBIM U MapalieIbHbIM
COETMHEHHEM DJIEMEHTOB, pa3Jinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB
AJIEKTPUYECKUX LIETIEN

MPUBOAUTH TPHUMEPHl  (HAXOAUTh HMHPOPMALMIO O TPUMEPaXx)
MPAKTUYECKOTO MCIOIb30BAHUS (DPU3UYECKUX 3HAHUI B MOBCETHEBHOMN

KU3HH JUTsl 0O0ecTieueHrs1 0€301aCHOCTH MPpU OOpalieHuu ¢ mpudopamu



1.17

1.18

1.19

1.20

1 TEXHUYECKUMH yCTPOHWCTBAMHM, COXPAHEHUS 370POBbS U COOJIIOICHHS
HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYKAOIIEH cpere
OCYIIECTBIIATh MOUCK MH(pOpMauu (GU3HIECKOTO COACPIKAHUS B CETH
WNuTepHeT, HAa OCHOBE WMECIOIIUXCS 3HAHUW W TMYyTEM CpPaBHCHHS
JOTIOJTHUTEBHBIX HMCTOYHUKOB BBIICIATh HH(POPMAIHMIO, KOTOpas
SIBIISICTCS IPOTUBOPEUMBOM MITH MOXKET OBITH HEJOCTOBEPHOM
WCIIONIh30BaTh TPH  BBITIOJIHGHWHM  yYE€OHBIX 3aJlaHUd  HAy4YHO-
MOMYJISIPHYIO  JTUTEpaTypy (U3HUYECKOTO COJEPIKAHUS, CIPABOYHBIC
Marepuaibl, pecypchl cetm VHTepHEeT; BiameTh MNpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHusi WHPOPMAIMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC U KPATKHE YCTHBIC COOOIICHMS,
00001Iasi MHPOPMAIUIO W3 HECKOIBKUX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHusl, B TOM 4YHCIE IyOTUYHO TMPEACTABISATh PE3YJIBTATHI
MIPOCKTHOM MJIU UCCIIE0BATEIIBCKOM NeATEILHOCTH, IIPH YTOM I'PaMOTHO
UCTOJIBb30BAaTh HW3YyUEHHBIH TOHATHHHBIA ammapaT Kypca (U3UKH,
COTPOBOXK/IATh BBICTYIICHUE TIPEe3CHTAIIUEH

MIPH BBITIOJTHEHUHM YYE€OHBIX MPOCKTOB W HCCIEAOBAHUN (DU3UUECKUX
MPOIIECCOB paCIpEACNIATh O0S3aHHOCTH B TPYIIIE B COOTBETCTBUHU C
ITOCTABJICHHBIMU 3aJja4aMH, CJIEANTh 3a BBIIIOJIHCHHUEM IIJIaHA JICHCTBHI
1 KOPPEKTUPOBaTh €T0, aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJAJ B
JIEATEIIBHOCTh TPYNIIBL, BBICTPanBaTh KOMMYHHKATHBHOE

B3aMMO/ICIICTBHE, MPOSBIISASA TOTOBHOCTD pa3peliaTh KOHPIUKTHI



9 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeAMeTHBIC Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus
UCII0JIb30BaTh U3yUYEHHBIE TOHATHS

pa3anyaTh ABJICHUSA IO ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOe SIBICHUE
pacro3HaBaTh IPOSIBICHHE M3YYEHHbIX (DU3MUYECKUX SBICHUH B
OKpY’KaloIleM MHpPE, B TOM YHUClie PU3HUECKUE ABICHUS B IPUPOJIE, IIPH
TOM MEPEBOAMTH IPAKTUYECKYI 3ajady B Y4eOHYI0, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NIECKUX SIBICHUI

ONUCBHIBaTh HM3Yy4YCHHbIE CBOMCTBA Tel M (DU3MUYECKUE SIBJICHUS,
UCTONB3ysd (U3UYECKHE BEIMYMHBI, TMPU OINUCAHUM MPABUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICII UCTIOJIB3YEMBIX BEIIMYUH, 0003HAYEHUS
Y €MHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITMUNH
XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHHUS M TMPOIECCHI,
UCIIONIb3Ysl M3YyYEHHBIE 3aKOHBI, IPU OTOM [JaBaThb CIIOBECHYIO
(GbopMyIIHPOBKY 3aKOHA U 3aIIMChIBAaTh €r0 MaTEMaTUYECKOE BhIPAaKEHHE
OOBSICHATH (PU3MUECKUE MPOIIECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyaluld  MNpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIIEZICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHHE U3 2 —
3 JIOTMYECKUX IIaroB € IOMOHIbI0 2 — 3 U3y4EHHBIX CBOWCTBA
¢bu3nueckux ABICHUN, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH
pemate pacu€THble 3ajaud (Omuparomuecs Ha cucreMy u3z 2 — 3
YpaBHEHMI), HCHOJB3ys 3aKOHBI U  (OpPMyJIbl, CBS3bIBAIOILUE
¢u3znyeckue BEIUYMHBI: HA OCHOBE aHaju3a YCJIOBHUS 3aJaud
3allUChIBaTh KPATKOE YCIOBHUE, BBIABIATh HENOCTAIOIIME WM
M30BITOYHbBIE JAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
Ul pEUIeHMs], NPOBOAUTH pacy€Tbl M OLCHUBATh PEATUCTHUYHOCTD

MIOJIy4E€HHOT'0 3HaUeHUS (PU3NUECKON BEITMUNHBI



1.8

1.9

1.10

1.12

1.13

1.14

pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXHO PEHIMTh HPU ITOMOIIH
(GU3MUECKUX METOOB, UCIIONB3Ys OMMCAHUE MCCICIOBAHMUS, BBIICIATh
NPOBEPSIEMOE MPEAIOJIOKEHNE, OLEHHBATh IPABWIBHOCTh TOPSIKA
NpPOBEJICHUSI HUCCICIOBaHMs, JelaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3ynbTaThl HaOIIOICHUH U OTIBITOB

NPOBOAUTH ONBITHl 0 HAOMIOACHUIO (U3NYECKUX SBICHUH WIH
(bHU3MYECKUX CBOWCTB TEN: CaMOCTOSITEIBHO COOMpPATh yCTAaHOBKY M3
U30BITOYHOTO HabOpa O00OpYIOBAaHUS, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, OPMYIUPOBATH BHIBOIBI

MPOBOAUTH MPH HEOOXOIUMOCTHU CEPUIO MPSIMBIX U3MEPEHUM, OTIPEICIISIs
cpenHee 3Ha4YGHHE HM3MepseMOl BenuuuHBI ((POKyCcHOE paccTOsHHE
cobuparomeld JHH3bI), OOOCHOBBIBATH BBIOOP CIIOCO0A H3MEpPEHHS
(n3MepuTeIHLHOTO pHUOOPa)

NPOBOAUTH HCCIICAOBAaHUE 3aBUCHMOCTEH (PU3MYECKUX BEIHYHH C
UCTIOJIb30BAHUEM TPSIMBIX H3MEPEHHH: IIIAHUPOBATH HCCIIEOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DHKCHPOBATh pe3yJIbTaThl
MOJTY4YEHHOH 3aBHCUMOCTH (DM3UYECKUX BEJIMYMH B BHJIC TaOIUIU
rpaduKoB, JieNaTh BBIBOJIBI 110 PE3yJIbTaTaM HCCIICIOBAHMS

MPOBOANTH KOCBEHHBIC N3MEPEHHsT (PU3NUECKUX BEITMYHH: TUNIAHUPOBATh
U3MEpEeHHUs, COOMPaTh SKCICPUMEHTAIbHYIO YCTaHOBKY M BBINOJHSITH
U3MEpEeHHs, CIeTys MPEUIOKCHHOW WHCTPYKIMH, BEIYUCIISATh 3HAUCHHE
BEJIMYMHBl W AHAIM3UPOBATh IOJYYCHHBIE PE3yJIbTaThl C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢
1abopaTOPHBIM 000PYTI0BaHUEM

pa3iuyuaTh OCHOBHBIC TNPH3HAKA HM3YYCHHBIX (H3MUECKHX MOJIEIICH:
MaTepuanbHasl TOUKa, aOCOMIOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHUK
CBeTa, JIyd4, TOHKas JIMH3a, IUIAHETapHAsh MOJEIb aToMa, HYKJIOHHas
MOJIeTTb aTOMHOTO sIpa

XapaKTepU30BaTh TPHHIMIBI JCHCTBHUS H3YYEHHBIX NPHOOPOB W
TEXHHUYECKUX YCTPOUCTB C OMOPON Ha MX OMHCAHHS, UCTIONb3Ys 3HAHUS
0 cBoiicTBax (u3MUeCKHX SBICHUH M HeoOXoauMmble (uznyeckue

3aKOHOMEPHOCTHU



1.16

1.17

1.18

1.19

1.20

1.21

HCIIOJIb30BaTh CXEMbl UM CXEMaTUYHbIE PUCYHKH  HM3YyUYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTHYECKHX MPOIECCOB MpPU PEUICHHH Y4eOHO-IPAaKTHUECKUX
3a]1a4, ONTUYECKHE CXEMBI Ul MOCTPOEHUS U300paK€HUI B IJIOCKOM
3epKajie U coouparouieil mmH3e

MPUBOIUTh TPUMEPHl  (HaXOAWUTh WHPOPMAIMIO O MPUMEPAX)
MPAKTUYECKOTO HMCIONb30BaHUs (U3NYECKUX 3HAHUN B MOBCETHEBHOM
KU3HU TSI oOecriedeHnst 6e30MacHOCTH TIPU OOPAIEHUH ¢ MPUOOpaMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3710POBbSI M COOTIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloIlEel cpene
OCYIIECTBIISATh MOUCK MH(OpMAUU (PU3NYECKOTO COJAEPKAHUS B CETH
WNuTtepHer, caMoCTOSATENbHO (QOpPMYIUpPYsS TMOWCKOBBIM  3ampoc,
HaxoIWTh  IYyTH  ONpPENENeHUs  JOCTOBEPHOCTH  IOJIYUYEHHOM
uH(pOpMAllMM HAa OCHOBE HMMEIOIIMXCS 3HAHUH W JOTOJHUTEIHHBIX
HMCTOYHUKOB

WCIIOJIb30BaTh NPHU  BHINOJHEHHMM Y4YE€OHBIX 3aJlaHUi  HAy4dHO-
MOMYJISIPHYIO JIUTEpaTypy (U3MYECKOTO COJAEp)KaHUS, CIIPaBOUYHBIE
Marepuaibl, pecypcbl cetu  MHTepHeT; BiaAeTh  IpUEMaMU
KOHCIIEKTUPOBaHHUS TEKCTa, mnpeoOpa3oBaHusi WHGOPMALMU U3 OJIHOM
3HAKOBOHM CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIEC MUCHMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE
nH(pOpPMAIIUK U3 HECKOIBKUX UCTOYHUKOB (PH3UUECKOTO COJEpIKAHUS,
myOIu4HO MPEACTABIAThH pe3yabTaThl MIPOEKTHOMN W
HCCIIEA0BATENIbCKOM IEATENbHOCTH, MPU 3TOM I'PAMOTHO HCHOJIB30BaTh
M3YUYEHHBIN TOHSATUWHBIN amnmapaT W3y4daeMoro pasnena (Gu3uku u
COMPOBOXAATh BBICTYIUICHUE TpPE3eHTAlUeld ¢ y4éTOM OCOOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

MPU BBITIOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEAOBAHUN (DU3UUECKUX
MIPOLIECCOB paclpeeNiaTh 00S3aHHOCTH B TPYyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4yaMu, CJIEAUTH 32 BHIMOJHEHUEM IJIaHA IEUCTBUI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBINH BKJIAJ B
NEeSATEIbHOCTD TPYIIIIbI, BBICTpanBaTh KOMMYHHUKATUBHOE

B3aMMOJICIICTBHE, MTPOSABIISASA FTOTOBHOCTD pa3peliaTh KOHPIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3aena

Koa yaemenra

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHPA

1.1

1.2

1.4

1.5

®uszuka — Hayka O Impupozec. JSBIEeHHS NPUPOLBI.
®usznuecKkue  SABICHUSA:  MEXaHWYECKHE,  TEIUIOBBIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE
Oduznyeckue  BeNWYMHBL.  M3MepeHue  puanyecKux
BenmuunH.  Pusnyeckne  npubopsl.  [lorpemrHocTs
n3MepeHuil. MexxayHapoHas CUCTEMA €IMHUI]
EcrecTBeHHOHAay4HbI MeTOJl MO3HAHHUA: HAOIIOJCHUE,
IIOCTAHOBKAa HAY4YHOT'O BOINPOCA, BBIJBHKECHHUE THIIOTE3,
SKCHEPUMEHT MO0 MpPOBEpKE TIHIOTE3, OOBSICHEHUE
Ha0JII01aeMOT0 SIBJICHHUS

Onucanue GpU3MUECKUX ABJICHUN C MOMOIIBIO MOJIeNen
[IpakTrdeckue pabOTHI:

N3mepenue paccTosiHUN.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.
Omnpenenenne pasmMepoB MabIX TEIN.

N3mepenue temmeparypsl IOpH IOMOIIM KUAKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJIEHN A O CTPOEHUU BEIIIECTBA

2.1

2.2

23

CrpoeHune BewiecTBa: aTroMbl U MOJIEKYJIBI, UX pa3MEpHI.
OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHUE BEILIECTBA
JIBrmkenue vactul BemecTsa. CBsA3b CKOPOCTH JBUKCHHUS
yacTull C TeMIeparypoi. bpoyHOBCkoe JBHIKEHHE,

muhdys3us
B3aumoielicTBrE YacTHI] BEIIECTBA: IPUTHKEHUE U



24

2.5

2.6

OTTaJIKUBaHHE

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B,
KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  TeJl.
B3anmocCBsI3b MeEXIy CBOWCTBAMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M HUX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuyeckue pabOTHI:

OneHka JaMaMeTpa aromMa  METOJAOM  psSaoB (¢
UCTIONIb30BaHueM ¢otorpaduit).

OMBITHI 110 HAOJIIOICHHUIO TETIOBOTO PACIITUPEHHS Ta30B.
OnBITH 10 OOHAPYKEHUIO NEHCTBUS CHII MOJICKYJISIPHOTO

IMPUTSIKCHUS

JIBIDKEHUME U B3AUMOJIEUCTBUE TEJI

3.1

3.2

33

3.4

3.5

3.6

3.7

3.8

3.9

Mexanunueckoe JIBUYKECHUE. PaBHOMepHOE 51
HEPAaBHOMEPHOE JBM)KEHUE

Ckopoctb. CpenHssi CKOpPOCTb IpU HEPaBHOMEPHOM
JIBYOKCHUH. Pacd€r myTH 1 BpeMEHM JBUKCHUS

SIBnenue nHepuMu. 3aKOH HHEpUMH. B3aumoaeicTeue ten
KaK MpUYMHA U3MEHEHMsI CKOPOCTH JBUKEHMs Tell. Macca
KaK Mepa MHEpTHOCTHU Tella

[InotHocTh BemiecTBa. CBA3b MJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00bEMA BEILECTBA

Cuna xak XapakTepUCTHKa B3aUMOJIECHUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
MTOMOLUIBIO JUHAMOMETPA

SIBnenue TAroTeHUs U cwia TsokecTH. Cuina TSHKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

Cuna TpeHus. TpeHHE CKOJBXEHHUS M TPEHUE IOKOS.
TpeHue B npupoie U TEXHUKE

CrnoxxeHue cuj, HAOpPaBIEHHBIX 110 OAHOM MPSAMOM.

PaBHOEliCTBYIOIIIAS CHIT



3.10

3.11

3.12

[IpakTuueckue paboOThI:

OnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JBMXKCHHS
(mapuka B KMIKOCTH, MOJEIU  3JIEKTPUYECKOTO
aBToMOOWIAE W Tak pganee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHHUS OpycKa WM [IapuKa M0 HAKJIOHHOM
wiockocTy. OmnpeneneHue IUIOTHOCTU TBEPAOIO Telna.
OnpIThI, EMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSHKEHUS
(nedopmarn) MpyXKUHbI OT NPUIIOKEHHOMN CUITbl. ONBITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI  TPEHHUS
CKOJIbJKEHUS OT Beca Tella U XapaKTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEN

@usnyeckue SABICHUS B MIPUPOJE: NPUMEPHI ABUKCHHUS C
Pa3JIMYHBIMU CKOPOCTSAMM B JKMBOW M HEKUBOU IIPUPOE,
JEHCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

Texuuueckue yCTpOﬁCTBaI AUHAMOMETP, MOATIUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

HaBnenune TtBEpAoro tena. CrocoObl YMEHBIICHHS W
YBEJTUYCHUS TABICHUS

JlaBiienue raza. 3aBHCMMOCTD JIaBJICHUS Ta3a OT 00béMa,
TEMIIepaTypbl

Ilepenaua pgaBneHust TBEPABIMH TEJIAMH, KUIKOCTSIMU H
rasamu. 3akoH Ilackans. [ITneBMaTHUYeCKHE MaIlTMHBI
3aBUCUMOCTh  JIABJICHHWSI  JKUJKOCTH  OT  TJIyOWHBI.
I'uapocraruueckuii mapagokc. Coobaromuecs: cocy/Ibl.
['mapaBnuyeckre MEXaHU3MBI

AtMmocdepa 3emnu u atmocdepHoe AaBieHue. [IpuunHbl
CyIIECTBOBaHUS BO3AYIMIHONW 0000ukn 3emin. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO NaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS

N3mepenue armochepHoro naBneHus. [Ipubopsl s
U3MEPEHUS aTMOC(PEPHOTO JTABIICHUS

JlelicTBHE )XKMIKOCTH U ra3za Ha MOTrpyKEHHOE B HUX TEJIO.

BriTankusaromias (apxuMeoBa) cuia. 3aKkoH Apxumesa



4.8

4.9

4.10

4.11

[TmaBanue ten. BozayxomnaBanue

[IpakTryeckue paboOTHI:

HccaemoBanye 3aBUCHMMOCTH Beca Tejla B BOAE OT 00bEéMa
NOTPYKEHHOW B KUAKOCTh YacTH Tena. OnpeneneHue
BBITAJIKUBAIONIEH  CUJIbI, JICMCTBYIOIIEH Ha  TeJo,
NOTpY’KEHHOE B JKMIKOCTh. lIpoBepka He3aBHUCHMOCTH
BBITAJIKUBAIONIEH CHWJIBbI, JICHCTBYIOIIEH Ha TEI0 B
KUJKOCTH, OT Macchl Tena. ONbITHI, IE€MOHCTPUPYIOIINE
3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUJIbI, NEUCTBYIOIIEH Ha
TEJNO B XKUAKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTD
YaCTH TeJla U OT IVIOTHOCTH KUJIKOCTU. KOHCTpynpoBaHue
apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U OINPEICIICHUE
€€ rpy30noaAbEMHOCTH

Du3ndecKue SIBICHUS B TIPUPO/IE: BIUSHUE aTMOC(HEpHOTO
JABJICHUS HA KUBOW OpraHU3M, IIJIaBaHUE PBIO
TexHu4Yeckue YCTPOMCTBA: COOOIIAMOIINECS COCY/IBI,
YCTPOMCTBO  BOJOMNPOBOJA, THAPABIMYECKUN  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMerp

PABOTA, MOITHOCTD, DOHEPT YA

5.1
52

53

54

5.5

5.6
5.7
5.8

5.9

Mexanudeckas pabora

MexaHnueckast MOIITHOCTD

[IpocThie  MeXaHW3MBI:  pblYar, OJIOK, HaKJIOHHAs
riockocThb. [IpaBuiio paBHOBECHS pblyara

[IpumeneHure paBuiia paBHOBECHUS pbluara K 0JI0OKy
«3omoToe npaBuiIoy MexaHuku. Ko puumeHT noieznoro
JerHcTBUS MeXaHu3MOB. [IpocThie MexaHU3MBI B OBITY H
TEXHUKE

[ToTeHManbHasg SHEPTUU TeJIa, MOJHATOrO HaJ 3eMIIE
Kunernueckas sHeprus

[TonmHas MexaHudeckass SHEprusi. 3aKOH H3MEHEHUs W
COXpaHEHUs MEXaHUYECKOU IHEPTUU

[IpakTuueckue pabOTHI:



5.10

5.11

8 KVIACC

Kon
pa3jiena

Koxa hanemenTa

Omnpenenenne paboThl CUJIBI TPEHUS MPU PABHOMEPHOM
JNBIDKEHUM TeNla 10 TOPU30HTAIBHOM TMOBEPXHOCTH.
HccnenoBanue ycrnoBuii paBHOBecHs peruara. M3mepenue
KIIJ HakmoHHOM  IUIOCKOCTH. M3ydeHue  3aKkoHa
COXpaHEHUS MEXaHUUYECKOH SHEepTUn

®dusnuecKue IBJICHUS B IPUPO/IE: PhIUArH B TEJIE YEIOBEKa
TexHuueckue yYCTpOWCTBA: pblUar, TMOJBWXXHBIA U
HEMOJABUKHBIM OJIOKM, HAKJIOHHAS IUIOCKOCTh, MPOCTHIE

MCXaHU3MBbI B 6BITy

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

TEIIVIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

OCHOBHbIE  TIOJIOKEHHUS ~ MOJIEKYJISIPHO-KUHETHYECKOMN
TEOpUHU CTPOEHHUs BeniecTBa. Macca u pasMepsl MOJIEKYII.
OneIThl, NOATBEP)KIAIOIIME OCHOBHBIE  IOJOXKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU

Mopenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUMN
BenlecTBa. Kpucramuimyeckue u amopHsle Tena
OObsicHEeHHEe CBOMCTB Ia30B, KHJKOCTEH M TBEPIBIX Tell
Ha OCHOBE TIIOJIO)KCHUM  MOJIEKYJSIPHOKUHETUYECKOU
TEeopun

CMauyuBaHUE U KaWUISIPHBIC SBJICHUS

TeruioBoe pacIIUpEHNE U CXKATHE

Temneparypa. CBsi3p TemmepaTrypbl €O CKOPOCTBIO
TEIJIOBOTO ABM)KEHHUS YaCcTHIL

Baytpennss sneprus. CriocoObsl M3MEHEHHsI BHYTpPEHHEH
SHEPIUu: Terjionepeaaya U CoBeplieHue padoThbl

Bunel Teruionepenaun: TEMIONPOBOIHOCTb, KOHBEKLHUSA,

U3Iy4eHue



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KonuuecTBo TemnoTsl. Y neiapHas TeMmI0EMKOCTD BEIlIeCTBa
TeriooOMeH ¥ TEMJIOBOE paBHOBECHE. YPpaBHEHUE
TEIIOBOTO OanmaHca

[InaBneHue u OTBepACBaHNE KPUCTAUTMYECKHUX BEIIECTB.
VY aenpHas TEIIOTA MJIaBICHUS

[TapoobpazoBanue u koHaeHcanus. Mcnapenne. Kunenue.
VnenpHass TeminoTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT aTMOC(HEPHOTO JaBICHUS
BrnaxxHocTs Bo3ayxa

DHeprus ToIMBa. Y IeiabHas TEII0Ta CrOPaHUs
[Mpuammmer  pabotel  TemoBbix  apuratenen  KIIJ]
TEIJIOBOTO JBUTATENs. TeruioBble IBUTATENM W 3alllUTa
OKpY>Karollen cpeibl

3aKOH COXpaHEHUs U MPEBPAICHHs SHEPTrUU B TEIUIOBBIX
npoiieccax

[IpakTuueckue padbOTHI:

OnbITel 10 OOHAPYKEHUIO JIEHCTBUS CHII MOJICKYJISIPHOTO
MPUTSHKEHUSL.

OnBITH O BBIPAIIMBAHUIO KPUCTAIIOB MIOBAPEHHON COJIU
WJIU caxapa.

OnpITel IO HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHUS ra3os,
XKUJKOCTEN U TBEPIBIX TEIL.

Omnpenenenue AaBJIeHUs BO3ayXa B OJUIOHE MITIPHIIA.
OnbITEl, JEMOHCTPHUPYIONIME 3aBUCHUMOCTb JIaBJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHus WIH OXJIaKICHUS.
[IpoBepka rumore3bl JIHHEWHON 3aBUCUMOCTH JJIUHBI
CTONOMKA >KHIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTypBhl.

HaGmronenne m3MeHEHHs BHYTPEHHEW SHEpPruM Teja B
pe3ynbTaTe Teronepeaayu U padoThl BHEITHUX CHUIL.

I/ICCHGI[OBB.HI/IG SIBJICHUS TEIII000MEHa npu CMCUHIMBAHUU



6.18

6.19

XOJIOJTHOM Y TOpsSiYeil BOBI.

OmnpeneneHre KOIMYECTBA TEIUIOTHI, MOJTYYSHHOTO BOIOH
OpH  TEIJIOOOMEHE ¢  HarpeThiM  METaJUTMYECKUM
IIUTHH]IPOM.

Omnpenenenve yneabHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca uCapeHusl.

OmnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3/AyXa.
Omnpenenenue yAeIbHON TEMIOTHI TUIABJICHHUSI JIb/IA.
duzuueckre SABICHHUS B MPHUPOJE: IOBEPXHOCTHOE
HATSDKEHWE W KaNmWULIPHBIE SIBIEHUS B MPHPOJE,
KpUCTaJUIBl B mpupojie, uznydenue CoJiHIA, 3amMep3aHue
BOJI0OEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHera.

TexHuyeckue  yCTpOMCTBA:  KaNWIUISPBI,  IPUMEpPHI
UCIIOJIb30BAaHUSI KPHUCTAJUIOB, XUAKOCTHBIM TEPMOMETP,
JMATIUK TEMIEPaTyphbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPECHHET'O CIr'OpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5
7.6

OnexTpuzanus Ten. J[Ba poja 3MeKTpUUECKHUX 3apsiioB
B3aumoneiictBue 3apsokeHHBIX  Tel. 3akoH  KysoHa
(3aBUCUMOCTD CHITBI B3aUMOJICUCTBUS 3apSXKEHHBIX TN OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKy TEJIaMH)
Onextpuueckoe noje. Hampsk€HHOCTh 3JIEKTPUUECKOIO
nosist. [IpuHIMDI cynepno3uiuu 3JeKTpUYECKUX mojien (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenun »snekTpudeckux 3apsa1oB. JIEMEHTapHBIN
anekTpuueckuit 3apsa. Ctpoenue aroma. IIpoBogHuku u
JUAIEKTPUKA

3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

DneKTpUUYeCKuit TOK. Ycenosus CyLIECTBOBAHUSA



7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

ANEKTPUYECKOT0 TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKa
JIefcTBHUS SNEKTPUUECKOTO TOKA (TETIOBOE, XUMUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
Onektpuyeckas 1nenb. Cuna Toka. DJIEKTpUYECKOE
HaIpsKEHUe

CornpoTuBiieHHE TPOBOJHUKA. Y AEIBHOE COMPOTUBICHUE
BEILIECTBA

3axon OMa JJis yyacTKa LHenu

[locnenoBarenpHOE W MapajieIbHOE  COEJUHEHUE
MIPOBOJIHUKOB

PaboTa 1 MOLTHOCTB 3NIEKTPUYECKOTO TOKA. 3aK0oH J[Koyis
— Jlenua

DJeKTpUYecKue Uenud U TOTPeOUTeNH SIEKTPUUECKOMN
sHepruu B ObiTy. KopoTKoe 3aMblkaHue

ITocTosiHHble MarHuThl. B3anmopaeHcTBHE MOCTOSHHBIX
MarHuTOB

MarnuTHOe nosie. MarauTHoe noJie 3eMJIu 1 €ro 3HauyeHue
IUIS )KA3HU Ha 3eMiie

OmnseiT Opcrena. MaruutHoe 1mosie 3JIEKTPUUECKOTO TOKA.
[IpuMeHeHue >JIeKTPOMArHiTOB B TEXHUKE

[elictBe MarHMTHOrO MOJs HAa NPOBOAHUK C TOKOM.
DNeKTpoABUTaTeNlb MOCTOSIHHOrO TOKa. lcmonb3oBaHue
JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIIOpTE

OnbIThI ®dapapes. SBieHWEe  BJIEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

Onextporerepatop. CriocoObl MOMyUeHUs dTEKTPHUSCKON
SHEPrUM.  DJEKTPOCTAHIIMM  HAa  BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPrUU

[TpakTuueckue pabOTHI:

OnpITH O HAOIIOICHUIO ANEKTPU3AINH TET HHIYKIUEH U



MpY COMTPUKOCHOBEHUH.
UccnenoBanue neWCTBUS SJIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKYU U TUDJIEKTPUKH.

COopka w® TmpoBepKa pabOTHl DIEKTPUUYECKON IIETH
IMOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3
pPE3UCTOpP, OT COMPOTHUBIICHUSI PE3UCTOPA M HAMPSHKEHUS
Ha Pe3UCTope.

OnbIThI, JEMOHCTPUPYIOLITUE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTUBIICHUS TMPOBOAHHKA OT €ro
JUTAHBI, TUIOIIA/IM MOTIEPEYHOT0 CEYEHHUS U MaTepuara.
[IpoBepka mnpaBwia CIOXKEHUA  HANpsDKEHUH — 1puU
MOCJICIOBATEIbHOM ~ COCJIMHEHUHM JIBYX  PE3UCTOPOB.
[IpoBepka mpaBmia Juisi CHJIbI TOKAa MPH IMapauIeIbHOM
COCJMHECHUH  PE3UCTOPOB. Onpenenenne  pabOTHI
ANEKTPUYECKOTO  TOKa, HUAYIIEr0 4Yepe3  Pe3UcTop.
OmpeneneHue  MOILIHOCTH  JJIGKTPUUECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, HIYIIETO Yepe3 JaMIIOUYKY, OT HANpsHKEHUS Ha
Hel. Omnpenenenue KIIJ[ narpeBatens. MccnenoBanue
MarduTHOTO B3aUMOACHUCTBHUS IOCTOSHHBIX MAarHHUTOB.
N3yuenrne MarHUTHOTO TMOJSI MMOCTOSTHHBIX MAarHUTOB TMPHU
X 00beIMHEHNHU | pa3zeieHnn. MccnenoBanne necTBus
ANEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpenKy. ONBITHI,
JIEMOHCTPHUPYIOIIKE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS
KaTYIIKA C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIpaBJICHUS
TOKa B KaTymike. M3ydeHue neicTBHS MAarHUTHOTO MOJIA
Ha MPOBOJHMK ¢ TOKOM. KoHCTpyupoBaHHE U H3yuyeHUE

paboThI 3JIEKTPOABUIATES. N3mepenue KILJ



7.21

7.22

3JIEKTPOABUraTEIbHON YCTQHOBKH. OnbIThI o
UCCJIEIOBAaHUIO SIBJIEHUS AJIEKTPOMAarHUTHOM MHIYKLHUU:
UCCJIEIOBAaHUE W3MEHEHUN 3HAaYeHWs] W HaIpaBJICHUS
MHAYKIIMOHHOTO TOKa

dusnueckue ABICHUS B IPUPOJE: MIEKTPUUECKUE SBICHUS
B armocdepe, DIEKTPUUECTBO JKUBBIX OPIraHU3MOB,
MarHuTHOe Tmoje 3eMid, JApeid momocoB, poib
MarHMTHOTO MOJIS ISl )KU3HU Ha 3eMJie, OJISIPHOE CUsTHUE
TexHuueckue yCTpoMcTBa: 3IEKTPOCKOI, amIepMeTp,
BOJITMETP, PEOCTaT, CUETUMK IIIEKTPUUYECKOM 3HEPIUH,
ANIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HArpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUUECKUE
HNPEJOXPAHUTENH, DSJIEKTPOMArHUT, 3JEKTPOJBUIATEIIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOTO TOKA

[IpoBepsieMble 2IEMEHTHI COAEP)KAHUS

MEXAHWYECKUE ABJIEHUA

9 KJIACC
Kon
Ko snemenTa

pasnena
8.1
8.2
8.3

8

8.4
8.5
8.6
8.7

Mexannueckoe  JBHKeHHME. MarepuanbHas — TOYKa.
Cucrema otcuéra

OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUS
PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHUE
HepaBaomepHnoe npsimonuuelinoe asuxenue. CpeaHsis u
MTHOBEHHAasi CKOpPOCTb Tejla MpH HEPAaBHOMEPHOM
JIBIDKCHUH

VYckopeHue. PaBHOyCKOpeHHOE MPSMOJIMHEMHOE
JIBUKEHUE

CBobOonnoe nagenue. OneiTel [anunes

PaBHOMepHOE nBHKEHME TIO OKpykHOCTH. [lepron u



8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

yacrtota oOpaiueHus. JIuHeiliHas W yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

ITepsriii 3akoH HptoTOHA

Bropoit 3akon Herorona

Tpetnii 3akon HetoToHa

[IpuHIHMI cynepno3suuuu cui

Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHMs: CUJIa TPEHUS CKOJBXEHMsSI, CHJIa TPEHUS
IIOKOsI, IPYTHE BUJBI TPCHHUS

Cuna TsDKECTM M 3aKOH BCEMHMPHOTO  TATOTEHUS.
YckopeHue cBOOOJHOTO MaIeHUS

JBuxenue nnanet Bokpyr Connua. IlepBast kocMuueckas
ckopocTh. HeBecoMoCTh 1 neperpysku

PaBHOBecue MaTepuanbHONW TOYKU. AOCONIOTHO TBEPIOE
TEJ0

PaBHOBecue TBEPHAOro Telma C 3aKPEIUIEHHOM OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TsbkecTn

Nmnynsc Tena. M3menenue ummynbca. MIMmyibce cumsl
3aKOH COXpaHEHMsI UMITyJIbCa

PeaxktuBHOE NBHXKEHUE

Mexanunueckas paboTa U MOIIHOCTb

Pabora cun tsxectu, ynpyroctu, TpeHus. CBs3b SHEPTUU
1 paboThI

IToreHunanbHass SHEprus  Tena, MOAHATOIO  HaJ
MOBEPXHOCTHIO 3eMJIU

IToTeHnmanbHas YHEPTUs CKATOU NPy KUHBI
Kunernueckas »sHeprug. TeopemMa 0O KUHETHYECKOM
SHEPrUuu

3aKOH COXpaHEHHSI MEXaHUYECKON dHEPIUU
[TpakTuyeckue paboOTHI:

Ornpenenenne cpeaHel CKOPOCTH CKOJIBKEHUS Opycka
WIM JIBWKEHHUS IIapuKa [0 HAKJIOHHOM IIOCKOCTH.

Onpenenenue yCKOpeHHsI Tella MPU PaBHOYCKOPEHHOM



8.28

8.29

JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IYTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka rumore3bl: €ciId MpU PABHOYCKOPEHHOM
JIBUKEHUH 0e3 HauadbHOW CKOPOCTH IyTH OTHOCSTCS Kak
PSAI HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHH OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMaidbHOro pdaBieHusa. OmnpeneneHue
kodpduumenta TpeHus ckoibxkeHus. OnpenencHue
KECTKOCTU TpYXHuHbL. OnpeneneHre pabOThl  CHIIBI
TpEHMsT TpU PABHOMEPHOM JBI)KEHHU Tela IO
TOPU30HTANIBHON mMmoBepxHOCcTH. Ompenenenue padboOTHI
CWJIBI YIPYIOCTH NpU NMOABEME IPy3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB

®usnyeckue SBICHUS B MPUPOAE: NPUIUBBI U OTIMBBI,
nBuxkeHne I1iaHeT COJHEYHOM CHUCTEMBbl, PEaKTHBHOE
JIBUKEHHE KUBBIX OPIraHU3MOB

TexHuueckue  yCTpOMCTBA:  CHOUIOMETP,  JATYUKHU

MI0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

Konebarensnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUI: IepHO/], YacTOTa, AMIUIMTY 1A
Marematuueckuit u IIPY>KUHHBIN MasITHUKHU.
[TpeBpatiieHre SHEPIUN IPHU KOJIEOATEIBHOM ABHKEHUH
3aryxatomue KojeOaHus. BpIHyXIeHHbIE KoJeOaHMs.
Pe3onanc

Mexannueckrue BOJHBI. CBONMCTBa MEXaHMYECKHMX BOJIH.
IIpononpHBIE M TONEPEYHBIE BOJIHBL. JlJIMHA BOJIHBI U
CKOPOCTh €€ pacnpocTpaHeHHUs. MexaHMueCcKUe BOJIHBI B
TBEPAOM TeJIe, CEHCMUYECKHE BOJIHBI

3Byk. [')poMKkoOCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa

NHudpa3Byk 1 yIbTpasByk
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11

9.7

9.8

9.9

[TpakTnyeckue paboTHI:

OnpeneneHue  4acTOTBI M Hepuoja  KoyneOaHWH
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue  4acTOTBI M Iepuoja  KoyneOaHWH
IIPYKUHHOI'O MasiTHUKA

HccnenoBanne  3aBUCHMMOCTH — Tepuoja  KojeOaHMi
MOJBEIIEHHOIO K HUTH TIpy3a OT [UIMHBI HHTH.
HccnenoBanne  3aBUCHMMOCTH — Iepuoja  KojeOaHMM
IPYKMHHOIO MasTHUKa OT Macchl rpysa. lIposepka
HE3aBUCUMOCTH nepuozaa KoJIeOaHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyXuHbl. MI3MepeHne yckopeHusi cBOOOIHOTO MaieHus
@usnyeckue SABICHUS B IPUPOJE: BOCHPHUIATHE 3BYKOB
JKUBOTHBIMH, 3E€MIJICTPSCEHUE, CEHCMHYECKHE BOJIHBI,
IlyHaMH, 3XO

TexHudeckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

101 DJIEKTPOMAarHUTHOE TOJIE€. DJIEKTPOMAarHUTHbIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 37eKTPOMArHUTHBIX BOJIH
103 OnexkTpoMarHuTHas mpupojaa cBera. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMCTBA CBETA
[TpakTuyeckue paboOTHI:
10.4 N3ydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMITBHOTO TenedoHa
Ousnyeckue ABIECHUS B MpHUpPOJAE: OHMOIOrHYEcKoe
10.5 JeiicTBue BUJIUMOTO, yIBTPadUuOIECTOBOTO u
PEHTI€HOBCKOTO U3JTy4EeHUI
10.6 TexHnueckue YCTpPOMCTBA: HCTIOJIb30BaHUE
' AJNIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA

11.1

JlydeBast mozenb cBera. IcTOuHMKH cBeTa
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11.2

11.3

11.4

[TpsimonuHeHOE pacpocTpaHeHHe CBeTa

Otpaxenue cBera. [lockoe 3epkano. 3aKOH OTpakKeHUs
cBeTa

[Ipenomnenne cBeta. 3akoH npenomieHus ceera. [loaHoe

BHYTpPEHHEE OTPaKEHUE CBETA

11.5 Jlunza. Xop nydeit B iuH3e
116 OnTuueckast cuctema QoroamnmnapaTa, MHUKPOCKONa U
' TeJecKona
117 ['maz xak onrtuyeckas cuctema. bianM3opykoctb U
' JAIbHO30PKOCTh
18 Pasnoxxenue Genoro cseta B crnekTp. OnbiTel HproToOHA.
' CrnosxeHue CeKTpajabHBIX 1IBETOB. Jluciepcus cBeTa
[TpakTuueckue paboThI:
HccnenoBaHue 3aBUCUMOCTH yIJla OTPaKEHUSI CBETOBOTO
Jy4a OT yIJia NaJeHHUs.
M3yueHne XapaKTepUCTUK H300pakeHUs NpeaMeTra B
IUIOCKOM 3epKaJie.
HccnenoBanne  3aBHCHUMOCTH  yIyia  MPEJOMIICHHUS
CBETOBOIO JIy4a OT yrIjia MaJeHusl Ha TPAHUIE «BO3IYX —
11.9 CTEKJIO».
[Tonyuenne wu300pakeHU C TOMOIIBIO COOMpArOIIEH
JTUH3BI.
Onpenenenne (GOKYCHOTO PACCTOSHHUS W ONTHYECKOM
CHJIBI COOMPAIOLIEH JTHH3HI.
OMnBITHI 1O Pa3JIOKEHUIO OEJIOro CBETa B CIIEKTP.
OnBITEl 10 BOCHPUATHIO I[BETA MPEAMETOB MPH HX
HaOJIOZICHUU Yepe3 IIBETOBBIC (PHIIBTPHI
Oduznyeckue sBIEHUS B mpupoje: 3arMmeHus ConHIa U
11.10 JlyHpl, mBeTa Ten, ONTHYECKHE SBICHUS B aTtMmocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)
L1 TexHnuueckue YCTpOMCTBA: OYKH, TEPUCKOIT,
. doroanmapar, ONTUIECKHE CBETOBOIBI
KBAHTOBUGLIE ABJIEHUA



12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

OnwiTel  Pezepdopna u rmanerapHas Mojieib aToMa.
Mopaens aroma bopa

Hcnyckanve W NOrJiolIeHWe cBeTa aToMoM. KBaHTBHL
JInneliyaTeie CIIEKTPBI

PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
Crpoenue aroMHoOro sapa. HykiaoHHas Moiens aTOMHOTO
sapa. M3oTomsl

PanuoaxktuBHble mnpeBpamenus. Ilepuox mnomypacnana
ATOMHBIX SIJEP

SnepHple peakuuu. 3aKOHbI COXpPaHEHMs 3apsA0BOIO U
MacCOBOI'0 YUCEN

OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
Peaknuu cunrtesa m nenenus suaep. VcTouHMKN 3HEpruu
ConHua u 38€31

Slnepnas  sHepretuka. JleWicTBUE  paJMOAKTHUBHBIX
U3JIyYEHUH Ha )KUBbIE OPraHU3MbI

[TpakTuueckue paboThI:

Habniogenne CIJIOMHBIX W JTUHEWYaThIX CIIEKTPOB
W3ITy4YEHHUS.

HccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUU YACTULIBI 110
TOpMO3HOMY TTyTH (110 (hoToTrpadusim).

W3mepenue paanoakTuBHOTo hoHa

duznyeckue SABJICHUA B MPUPOJE: ECTECTBEHHBIN
pasoaKTUBHBII ¢om, KOCMHUYECKHE JIyuH,
PaaMOAKTUBHOE U3IyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJAUOAKTUBHBIX H3JIy4YCHUH HA OPraHus3M
YyeJoBeKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJIUBUYyaIbHBIN JO3UMETp, Kamepa Bunbscona



MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepseMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjabTaTaM 6a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM NMPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

[lonnmanue  ponu  pu3uMKM B HAy4yHOH  KapTHHE  MUDA;

c(hOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3H H

IM03HABA€MOCTH SIBJICHHUI MpUpoAbl, O POJIHU SKCIICPUMCHTA B (1)I/ISI/IKC, (6]



cuctemMooOpa3yronieil poan (U3UKU B Pa3BUTHUH €CTECTBEHHBIX HAyK,
TCXHUKHU U TGXHOHOFHﬁ, 00 SBOJIIOIIUH (bHBI/I‘-ICCKI/IX 3HAaHUHM U UX poiin
B IICJIOCTHOM €CTECTBEHHOHAay4YHON KapTHHE MHpa, O BKIaJe
POCCHICKMX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, PAa3BUTHE TEXHUKU H
TEXHOJOTUI

3HaHMs O BUJIaX MaTepHH (BEIIECTBO U MOJIE), O ABMKEHUHU KaK Crlocooe
CYIIECTBOBAHUS MaTEpUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUH CTPOCHHS
BEIIECTBA, O PU3NUECKON CYIIHOCTH SIBJICHHUM MPUPOIb (MEXaHHUUECKHUX,
TCIIJIOBBIX, OJJICKTPOMArHUTHBIX U KBaHTOBBIX); YMCHHUC pPA3JIN4aTh
SIBJICHUS 110 OTHMCAHUIO X XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB,
JEMOHCTPHPYIOIIMX  JaHHOE  (U3NYECKOE  SIBJICHUE;  yYMCHHE
pacrmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (DU3HUECKUX SIBICHUNH B
OKPY>KaI0IlleM MHPE, BBIACIISS UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
Brnagenue ocHOBaMM MOHATHIHOTO anmnapara U CUMBOJIUYECKOTO S3bIKa
(1)I/I3I/IKI/I N HUCIOJIb30BAHUC UX IJId PCHICHUSA y‘Ie6HBIX 3aaa4; yMCHHC
XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SIBJICHHUS M TMPOIECCHI,
HCIIOJIb3YyA q)yHIIaMCHTaHLHBIe N OMITMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh U3yUYeHHBIE CBOMCTBA TEN U (PU3UUECKHE SBICHUS,
UCTIONB3YS (PU3HUYECKUE BETHUNHBI

Bnagenne ocHOBaMM METOJOB HAy4YHOTO TIIO3HAHUSA C Y4ETOM
coONOIeHNs TpaBMWJI 0E30MacHOro TpyJa: HaOMoJeHHe (U3UUECKUX
SIBJICHUI:

YMEHHE CaMOCTOSTENIEHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY H3
JTaHHOTO Habopa 00opyA0BaHUs MO MHCTPYKIUH, OIIMUCHIBAThH XOJ1 OTIbITa
U 3aIHCHIBATh €r0 pe3yNbTaThl, HOPMyIUPOBATH BHIBOJIBI;

MPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUHN (PU3NYECKUX BEITUUMH:
YMCHUC IJIAaHUPOBATH HU3MCpCHUA, CaMOCTOATCIBHO C06HpaTB
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY 110 HHCTPYKIMH, BHIYUCIISATH 3HaUCHHE
BEJIIMYUHBl U aQHAIM3UPOBATH IIOJYYEHHBIE pE3YyJbTaTbl C Y4YETOM
3aJJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHIA;

IMPOBCACHUC HCECIOXHBIX SKCIICPUMCHTAJIbHBIX HCCJICI[OB&HPIIE;

CaMOCTOSITENIbHO ~ cOOMpaTh  AKCIEPUMEHTAJbHYI0 YCTAaHOBKY H
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MPOBOJIUTH MCCIICIOBAHKE 110 MHCTPYKIIUH, TPEACTABISTh MTOJTyUYCHHbBIE
3aBUCUMOCTH ()M3WYECKHX BEJIMYMH B BHUJAE TaOMUI] U TpaduKOB,
YVYUTBIBaTh  TOTPEITHOCTH, JeJaTh BBIBOABI IO  pe3yJbTaTam
UCCIIEIOBAaHHS

[loHnMaHWe  XapakTEepPHBIX  CBOWCTB  (U3MYECKHX  MOJeNeH
(MaTepuanbHasi TO4ka, aOCOJIOTHO TBEPAOE TEJIO, MOJEIU CTPOCHHS
ra3oB, JKHIKOCTEH M TBEPABIX TeJ, IUIAHETapHAas MOJENb aToMa,
HYKJIOHHasi MOJIJIb aTOMHOTO s/ipa) U yMEHHE NPUMEHSTh HX s
00BsICHEHUS (PU3HUYECKUX TIPOIIECCOB

YMeHue o0bsICHATh PU3MUECKUE POIIECCHI K CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CUTYaIlMil MPAaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABISATH MPUYHMHHO-CICICTBCHHbIE CBSI3U M CTPOUTH
0O0BSICHEHHE C ONOPOW Ha M3YYEHHBIC CBOMCTBA (DU3MUYECKHX SIBICHUH,
¢du3nvecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemaTth pacuéTHple 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
MCTIONB3Ys 3aKOHBI M (POPMYJIBI, CBS3bIBAIONINE (PU3HMUECKUE BETHYUHBI,
B YaCTHOCTH, 3allUChIBaTh KpPaTKOE YCJIOBHE 3a/a4yM, BBISBIAThH
HE/IOCTAIOIIE JaHHbIe, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE
st e€ pelleHHs], HCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, IMPOBOJUTH
pacu€Thl M OICHHWBATh PEATUCTHYHOCTH TIIOJYYEHHOTO 3HAYEHUS
(bu3NUecKoil BETMYUHBI; YMEHHE OIPEIEIIATh Pa3MEPHOCTh (PHU3UIECKOM
BEJIMYMHBI, TOJyYCHHOH MPH PEeIICHUH 3a]jauu

YMeHHe  XapaKTepu30BaTh MPHUHIMIBI  JCUCTBUS  TEXHUYECKHX
YCTPOWCTB, B TOM YHCJIE OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTUYIECKUX TMPOIECCOB MO0 MX OIMUCAHMIO, MCIIONB3YS 3HAHUS O
CBOWCTBaX (U3MUECKUX SBICHUH M HeoOXoaumble (puznyeckue
3aKOHOMEPHOCTH

YMeHue UCHONb30BaTh 3HaHMA O (PU3MUECKUX SBICHHUAX B
MMOBCETHEBHOM KM3HU JJ1 00ecTieueHns 0€30MacCHOCTH MPY 0OpaIieHIN
¢ OBITOBBIMU MTPUOOPAMU U TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHHS
3M0POBbSI M COOJIIOJICHUS HOPM OKOJIOTUYECKOTO TIOBEICHHS B
OKpyXaloliel cpene; TIOHMMaHUE HEOOXOAUMOCTH IPUMEHEHHS

JNOCTMKEHUM  (U3MKM M TEXHOJOTMH Ui  palUOHAJIbLHOTO
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MIPUPOJIONOIB30BAHUS

OneIT moOuMCKa, MpeoOpa3oBaHUs W TNPENCTaBICHUS HHPOPMALIUU
(GU3MYECKOTO COAEpKAHMUS C HCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHN; YMEHHE OILEHUBATh JOCTOBEPHOCTHh
MONly4eHHOW WH(OpMAIlMKM Ha OCHOBE HMEIOIIUXCS 3HAHUM W
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB,  yMEHHE  HCIOJB30BaTh  MpHU
BBITIOJTHEHUH y4eOHBIX 3allaHuil HAyYHO-TIOMYJIAPHYIO JUTEepaTypy
(U3HYECKOTO COJICPIKAHUS, CIPABOYHBIE MATEPHAIbI, PECYpPChl CETH
Wntepner; BrnajgeHue  0a30BbIMHM  HaBBIKAMU  [PeOOpa30BaHUS
uH(pOpMallMM W3 OJHOW 3HAKOBOH CHCTEMBI B JPYTYyI; yMCHHE
CO03/1aBaTh COOCTBEHHbIEC MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE

MH(POPMAILIUU 13 HECKOJIBKUX HCTOYHUKOB

IHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COEPKAHUS
MEXAHUWUYECKUE ABJIEHUA

Mexannueckoe  JBwkeHue. MarepuanpHas Touka. Cuctema  orcuéra.
OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe aBuxkeHHe. CpenHss ckopocTs. Popmyna s

BBIUHCIICHUS CpEAHEH CKopocTu: v = S/t

PaBHOMepHOG HpSIMOJ'II/IHeI\/JIHOG JABHKXCHUC. 3aBUCHMOCTD KOOpAUWHATBI TECJIa OT

BPEMCHH B CJIyda€ paBHOMCEPHOTO HpﬂMOJ’IHHCI’IHOFO JBHMXXCHUA:



1.4

1.5

1.6

xX(7)=x,+vt

I'paduky 3aBUCHMOCTH OT BpPEMEHH Il TPOCKIMH CKOPOCTH, MPOCKIIHU
IepeMEILEHNs, IIyTH, KOOPAUHATHI IPY PABHOMEPHOM IPSMOJIMHEWHOM ABHKEHUN
3aBUCUMOCTh KOOpJAMHAThl Tela OT BPEMEHHU B Cllyuyae pPaBHOYCKOPEHHOTO

HpHMOHHHeﬁHOFO JBHXKXCHUA:

S(f)=vy, *f+a,*

[ | .-?__J

q)OpMy.]'ILI AJId MPOCKOHUU TICPEMCIICHHUA, IMPOCKIUNU CKOPOCTH U TIPOCKIHUU

YCKOpPEHHUS MTPU PABHOYCKOPEHHOM MPSIMOJIMHEHOM JIBUKECHHUU:

2

-

s.(D=yy, - t+a,-

w|

U.r(f) =Up T, -1,

a, (f)=canst,

g} a
L

—_— ) = = -‘
Uiy Uiy “d, Sy

I'padvku 3aBUCMMOCTH OT BpPEMEHH MJIs MPOCKIHH YCKOPEHHsS, MPOCKIUU
CKOPOCTH, IPOEKIHMH IIepEMELICHUA, KOOPAUHATHI IIPpU PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JABM)KEHUU

CBoOoanoe manenue. dopmysibl, OMUCHIBaKOIIUE CBOOOIHOE TMaJCHHE Tela IO
BEPTHUKAIH (IBM)KEHHE TEJIa BHU3 WU BBEPX OTHOCUTENILHO MOBEPXHOCTH 3E€MITH).
I'paduku 3aBUCHMOCTH OT BpPEMEHHM MJIs MPOEKIHH YCKOPEHMs, MNPOEKIUU
CKOPOCTH U KOOPJUHATHI TIPU CBOOOAHOM TaICHUH Tella IO BEPTHUKAIH

CKopocTh paBHOMEPHOTO [JBMKEHHsSI Tejla MO OKpyKHOCTH. HampaBieHnue
CKOPOCTH.

@opMyna I BBIYMCIECHHS CKOPOCTH 4Yepe3 paguyC OKPYKHOCTH M IEpHUOJ

oOpartieHus:

, _ 21R
T

I_IeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMUTCIILHOT' O

yckopeHusi. @opmyiia JiJisl BBIYUCICHHUS YCKOPEHUS:



1.7

1.8
1.9

1.10

1.12

1.13

d)opMyna, CBA3bIBAOLIAA TICPUOA U HACTOTY O6paH_ICHI/I$IZ

v=1
T

Macca. ITnotHocTh BemecTBa. Popmyiia i BBIYUCICHUS TITIOTHOCTH:

_m
V

Cuna — BekTopHas pusndeckasi Benmuauaa. CIoKeHHe CHIT
SBnenune unepuuu. [lepBrorit 3akoH HproToHa

Bropoii 3akoH HeroToHa:

—

F=m-da

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJOo

Bzaumoneicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_,

TpeHI/IC IIOKOA U TPCHHUEC CKOJIbKCHUS. d)opMyna AJI1 BBIYUCIICHUSA MOAYJISL CHIIbL

TPCHUSA CKOJILXKCHUA:

Fo=p-N

Hedopmaruss Tema. Ympyrue u Heymnpyrue aedopmanuu. 3aKoH yHpyrou

nedopmaruu (3akoH ['yka):



F=k-Al

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -,
F=G.—L1_2%
R -
1.14 Cuia TSOKECTH. yCKOpeHI/IC CBO60,I[HOFO ImagacCHUs.

®dopmyna 1715 BBIYUCIEHUS CUIIbI TSDKECTU BOJIM3H noBepxHocTH 3emin: F = mg.
JiBrkenue rianeT Bokpyr ConHua. [lepBas kocMuueckas CKOPOCTb.
HesecomocTs n neperpysku

HMHyJ’ILC TCJIa — BCKTOpHAasA (1)I/I3I/I‘IGCK3H BCINYHHA.

1.15 p=mo

Nmnynbe cucremsl Ten. U3MeHeHne uMiyibca. MIMITyabe Crsibl

3akoH COXPAaHCHUS UMITYJIbCa IS 3aMKHYTOI>'I CHUCTCMBI TCII:

1.16 D=nmyUy +m, U, =const

PeakTuBHOE ABMKCHUE

Mexanndeckast pabora. @opmyiia sl BEBIYUCICHUS PAOOTHI CHITHL:

A=Fsoos

Mexannueckas MOLIHOCTb:

1.17

Kunernueckas u MOoTCHUUAaJIbHAasA SHCPIrusi. CDOpMyJ'Ia JJIA BBIYHMCIICHUA

KHUHETUYECKOM SHEPTrHUu:

2

1.18 g -

K

i

Teopema o knHeTHUYECKOW SHEprun. PopmyIa i BBIYUCICHUS OTCHIMAIBHON

OHEPIUU TCjid, MOAHATOIO



1.19

1.20

1.21

1.22

1.23

Hag 3eMIIEit:

E,=mgh

Mexanndeckas OHEPTUA:

E=Ek+Ep

3aKOH COXpaHEHHSI MEXaHUYECKOHN sHepruu. @opmyJia sl 3aKOHA COXPaHEHUS

MEXaHUYECKOU YHEPIUU B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBpanieHne MEXaHMYECKON SHEPIUU NP HAJTMYUU CUIIBI TPEHMUSL.
IIpocTeie MexaHU3MBI. «30JI0TOE IPAaBUII0» MEXAHUKH.

Poruar. MomenT cunsi:M - Fl.

YcaoBue paBHOBECHS pblyara:

M +M,+..=0

[ToasuxHBIN 1 HeTOABKHBIN O0510KK. KITJ] MpocThIX MEXaHU3MOB,

n= Anonesaan

‘%Tpnqemﬂ

JlaBneHnne TBEpAOro Tea.

@opMyia 11 BBIYMCIICHMS 1aBJICHHs TBEPIOTO Tena:

_F
P=5-

JaBnenue raza. ATMochepHoe JaBJIeHHE.
I'unpocraTuueckoe AaBlieHUE BHYTPU SKUIKOCTH.

cDOpMy.]'IEI AJIs1 BBIYUCIICHUA JAaBJICHUS BHYTPHU JKUIAKOCTH!

P=pg+Py

3axoH [lackans. 'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna A8 ONPEAENEHUS  BBITAJIKHWBAIOLIEH

JEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:

CHUJIBI,



1.24

1.25

1.26

1.27

1.28

1.29

F_jkpx_ =pegV

Vcaopue mnaBanus teia. [lnaBanue CYJOB 1 BO3AYXOILJIABAHUC
MexaHnn4deckue KojaeOaHus. AMHJ’II/ITy,Z[a, nepuoa n 4actora KoJIe0aHHMi. CDOpMy.Ha,

CBSI3bIBAOILAs] YACTOTY U NEPHOA KOJIECOaHUI:

MaremMatnueckuii M MpYyKMHHBIM MasATHUKU. [IpeBpaimeHue »sHeprum Ipu
KoJIe0aTeabHOM JIBUKEHUU

3aryxatomme Konebanus. Beinyxaenusie konedbanus. Pesonanc

Mexannueckue BoOaHBL IIpomosnbHble M monepedyHsle BOJHBL JlJIMHA BOJIHBI U

CKOPOCTb PaclpOCTPAHCHUS BOJIHBI:

h=v-T

3ByK. ['poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHEe 3ByKOBOM BOJIHBI Ha IPAHULIE ABYX
cpen. Uudpas3Byk u yabpTpa3Byk

IIpaxmuueckue pabomul

N3Mepenne cpenHel IJIOTHOCTHM BELIECTBA; ApPXUMEIAOBOM CHIIBL;, KECTKOCTH
MPYXUHBL, Kod(h(dUlMeHTa TPEeHUsS CKOIBKEHHs; paOOThl CHIIBI TPEHUS, CHIIbI
YIPYTOCTH; CPeAHEH CKOPOCTH JBIKEHHS OpycKa IO HAKIOHHOHM IJIOCKOCTH;
yCKOpeHusi OpycKa Mpu JABMKEHUU 10 HAKJIOHHOM MI0CKOCTH; YaCTOTHI M MEPHOa
Koje0aHMi MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuofa KoseOaHui
MPYXKUHHOTO MasiTHUKA; MOMEHTa CUJIbI, ICHCTBYIOIIErO Ha phIyar; paboThl CHIIbI
YOPYTOCTH IPU MOABbEME Ipy3a C IOMOIIbIO HEMOBUKHOTO 0J10Ka; pabOThI CHUIIbI
YOPYTOCTH MPH MOAbEME Tpy3a C TOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CUJIbI OT 00bEMA MOTPYKEHHOM YacTH
TeJa ¥ OT TUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITATKUBAIOIIEH CUIIBI OT MacChl
TCJIa; CUJIbI TPCHUA CKOJIBXKCHUA OT CHUJIBI HOPMAJIBHOI'O JABJICHHUA M OT poJdad
MOBEPXHOCTH; CHJIBI YNPYrOCTH, BO3HHUKAIOUIEH B TpPYXHHE, OT CTENEHU
nedopmaluu Mpy>KUHBI; YCKOpEHUs OpyCKa OT yIjla HaKJIOHA HaIpaBIISIONICH;
nepuoa (4acToThl) KoJeOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HHUTH; MEPHOIA
Koje0aHui NpPYKMHHOIO MasTHUKAa OT Macchl Ipy3a M KECTKOCTH NPY>KHUHBI;

HCCIICAOBAHUEC HE3aBUCUMOCTH IICpUOIa KoJieOaHMi HUTSHOTO MasiTHHKA OT MacChI



1.30

1.31

2.1

2.2

23
24
2.5

2.6

2.7

2.8

2.9

rpy3a. IIpoBepka ycinoBust paBHOBECHsI pplyara

Duzuueckue s61eHUs 8 Npupode. TIPUMEPDI IBUKEHUS C Pa3IMUHBIMU CKOPOCTAMU
B JKMBOH M HEXUBOM IpHpoJe, ACHCTBUE CUIIBI TPEHUS B MPUPOJAE U TEXHHUKE,
IPWINBbI M OTJIMBBI, JBWKeHUE IUIaHeT COJIHEYHON CHCTEMbI, pPEaKTHBHOE
JBMKEHHE KHUBBIX OPIaHU3MOB, PbIYary B TeJle YeJIOBEeKa, BIMSHUE aTMOC(EPHOTro
TaBJICHHs Ha )KUBOM OpTraHU3M, TUIaBaHUE PHIO, BOCTIPUSTHE 3BYKOB KUBOTHBIMH,
3eMJIETpsICEHUE, CEHCMUUYECKUE BOJIHBI, IlyHAaMH, 9XO

Texnuueckue ycmpoticmeéa: CHUAOMETpP, IOATUYUKHU TIOJOKEHMs, PACCTOSHUSA U
YCKOpPEHMs, JTUHAMOMETp, NOJIIMIHUKK, PAaKeThl, pblYar, IOJABWXKHBIA MU
HETIOABIDKHBIA OJIOKM, HAKJIOHHAsl TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooOuiarmuecs: cocypl, YCTPOMCTBO BOJONPOBOJA, THMAPABIMYECKHM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHHUKE

TEIUUIOBBIE ABJIEHUA

OCHOBHBIE OJI0KEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOEHUS BELECTBA.
Mogenu  TBEPIOTO, JKUAKOTO M  Ta3000pa3HOTO COCTOSIHMN  BEILECTBA.
Kpucrannuueckue u amopdHble Tena

JIBm>xeHue yactul] BeuiectBa. CBs3b CKOPOCTHU JBMIKEHMSI YACTHUL] C TEMIIEPATYPOH.
BbpoyHoBckoe nBmxenue, nuddysus

CMaunBaHuE U KalWUISIPHbIE SBICHUS

TennoBoe pacupeHue u cxxaTue

TernnoBoe paBHOBECUE

Buytpennss sHeprus. PaGora u Temiomnepenada Kak CrocoObl W3MEHEHHUs
BHYTPEHHEHN YHEPrUU

Buns! Tennonepenaun: TeIONPOBOJHOCTb, KOHBEKIIHS, U3 Ty4eHUE

HarpeBanue u oxnaxaenue ten. KonuuecTBo TEmIoThl. Y AelbHAS TEINIOEMKOCTD:

O=cm(t,~1,)

3aKOH COXpaHEHMsI SHEPruu B TEIUIOBBIX Ipolleccax. YpPaBHEHHE TEIUIOBOTO

OasaHca:

O+0 +..=0




2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2

Ucnapenue u xonjaeHcanus. M3MeHeHME BHYTPEHHEH OHHEpPruu B Mpoliecce
WcrnapeHuss W KOHJeHcauuu. Kurnenue KUIKOCTH. YenpHas TerioTa

napoo6pa3zoBanus: L = Q/m

BrnaxnocTs BO31yxa
[InaBnenue u kpucrammzauus. VI3MeHeHne BHYTpEHHEH SHEPIUHU MPH TUIaBICHUU

" KpUCTAJJIU3allnH. YV nenpHas TEII0TA IJIaBICHUS

e,

—
!

T om

BryTpeHHss sHeprus cropanus TOIUIMBA. Y I€JIbHAs TEIIOTa CrOpaHus TOIUIMBA:

q=0/m

[Tpuniuns! paboTs! TermnoBbix apurareneit. KI1/l teroBoro apurarens
IIpaxmuueckue pabomul

N3mepeHne ynenbHOW TEMIOEMKOCTH METAJUIMYECKOr0 LUIMHApPA; KOJWYECTBa
TETUIOTHI, TOJIYYEHHOTO BOJIOM KOMHATHOW TeMITepaTypbl (PUKCUPOBAHHOM MAcCCHI,
B KOTOPYIO OIIyIIEH HAarpeTbli LUIUHAP; KOJUYECTBA TEIUIOTHI, OTAAHHOI'O
HarpeTbIM LUJIUHAPOM, ITOCJIE OIyCKAaHMs €r0 B BOJY KOMHATHON TeMIEPATyphl;
OTHOCHUTEIILHOM BJIAXXHOCTH BO3JyXa; YACJIBHOW TEIUIOTHl IUIABJICHUS JIbJA.
HccnenoBanne H3MEHEHUs TeMIEpaTypbl BOAbBI IPH PA3JIUYHBIX YCIOBHSX;
SBJICHHUS TEIUIOOOMEHA MPH CMEIIMBAHUHU XOJIOJHOW M ropsiueil BOJIbI; Mpolecca
WCIIapeHus

DQusuueckue A6leHUs 6 npupooe. TOBEPXHOCTHOE HATSDKEHHE U KalWJUIpHbIC
SIBJICHUSI B NPUPOJE, KpUCTAUIBI B npupoze, ndinydenue CosHLa, 3amep3aHue
BO/I0EMOB, MOpCKHE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoucmea: KaIWUISAPBL, PUMEPBI UCIOIb30BAHNUS KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETp, NAaTYUK TEMIIEPATYypPbl, TEPMOC, CHCTEMA OTOILUICHMS
JIOMOB, TUTPOMETpBI, ICUXPOMETpP, MapoBasi TypOWHa, JBUraTellb BHYTPEHHETO
CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHU A

OnexTpusanus Tein. /[Ba Buaa 3MeKTpUUECKUX 3apsiioB

B3aunmopeiicTBue 3apsokeHHBIX Tell. 3akoH KynoHa



33

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa

Onekrpuyeckoe rmone. Hampsok€HHOCTh  snekTpuueckoro moisa.  [Ipunnmmn
CYTIEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »snektpudeckux 3apsiaoB. [leldicTBHE 3NEKTPUYECKOTO IO  Ha
aneKTpuueckue 3apsaapl. [[poBOAHUKY U AUIIEKTPUKU

[TocTostHHBIN AnekTpuueckuil TOk. JlecTBus snekTpuyeckoro Toka. Cuiia Toka.
Hanpsioxenue.

I=q/t, U=A4/4

QHCKTpI/I‘-IGCKOQ COIIPOTUBJICHHC. Y;[eanoe SJICKTPUYICCKOC COIMMPOTHUBIICHUC!

R = pl/S

3akon Oma aiis yyactka snekrpudeckoi nenu: [ = U/R

HOCJ’IGI{OB&TGJ’IBHOG COCIMHCHUC ITPOBOJHUKOB!

I, =1, U=U,+U,: R=R +R,

Hapaﬂneanoe COCANMHCHUEC ITPOBOAHUKOB PABHOI'O COIMMPOTHUBIICHUA:

U=U;I=I+I;R=2.
- - 2

e

CMelranHbIe COCAUHCHUA MTPOBOAHUKOB

PaboTa u MmomHOCTE 25ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxxoyins — Jlenia:

O=I-R-t

OnbiT Opcrena. MarHutHOE TMOJIE TOPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHMM
MAarHUTHON UHIYKLIHH

MarsuTHoOE 10JI€ IOCTOSHHOTO MarHuTa. BSaHMOHeﬁCTBHe IIOCTOAHHBIX MarHuToOB



3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

JlelficTBre MarHUTHOI'O NOJIS1 HA IPOBOJIHUK C TOKOM

OmnsiTel @apanes. SABneHue 3neKTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna
Ipakmuyeckue pabomul

N3mepeHne  3JEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOpa;  MOIIHOCTH
JIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKaA.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, BO3HUKAIOIIErO B IIPOBOJHHUKE
(pe3ucTopsbl, J1JaMIo4Ka), OT HAIPsDKEHHUs Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTUBIICHUS OT JUIMHBI MPOBOJHUKA, IUIOLIAAN €ro MONEPEYHOI0 CEYECHUS U
YAEIBHOIO CONIPOTUBIICHHUS.

IIpoBepka mpaBwiIa I JIEKTPUYECKOIO HAIPSDKEHUS IPU IOCIEI0BATEIbHOM
COCIVMHEHUM TPOBOJHUKOB; IpaBWIa JUIsl CHJIBI 3JIEKTPUYECKOrO TOKa IIPH
napajuieIbHOM COCIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)

Qusuueckue sA6neHUs 6 npupooe: HIEKTPUUYECKHE sBIEHHs B aTrMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMH, Jpeid moarocos,
POJIb MAarHUTHOTO TIOJISL ISl )KU3HU Ha 3€MJIE, TTOJIIPHOE CUSHUE

Texnuueckue ycmpoucmea: DIIEKTPOCKOI, aMIEpMETp, BOJBTMETpP, PEOCTart,
CUETUYMK  IJEKTPUUECKOM  HHEpPruH,  BJICKTPOOCBETUTEIbHbIE  MPHOOPHI,
HarpeBaTeIbHbIC JEKTPONPUOOPHI (IPUMEPHI), TEKTPUUECKUE TPEAOXPAHUTENH,
JJIEKTPOMArHuT, JIEKTPOJBUIaTeNb MOCTOSIHHOIO TOKA, FEHEPATOP MOCTOSHHOIO
TOKa

OneKkTpoMarHuTHbIC BOIHBI. [1Ikana 2eKTpOMarHUTHBIX BOJIH

Jlyuesas mozeinb cBeta. [IpsamoMHENHOE pacIIpOCTpaHEHHUE CBETA

3akoH oTpaxkeHus cBerta. [Lnockoe 3epkano

IIpenomiienne cBeTa. 3aKOH NMPEIOMIIEHHS CBETa

Hucnepcus ceta

JIunza. Xon nyueit B nuH3e. DokycHoe paccrosiHue JMH3BL. OnTuyeckas cuia
muH3bl: D = 1/F

I'ma3 xak ontudeckas cucrema. OnTuuecKkue npruoopsl

IIpakmuyeckue pabomul

#HH#HPar##l13MepeHre  ONTUYECKON CHUJIbl COOMparomeld JMH3bI; (POKYCHOTO
paccTosiHUs coOMparolel JUH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpOB MIPEIMETA U
n300pakeHust, KOrja NpeIMeT pacloyioKeH B JABOMHOM (hOoKyce), MoKazaTels

IMPEIOMJICHUA CTCKIIA.



3.27

3.28

4.1

4.2
4.3
4.4
4.5

4.6

4.7

##HPar#H##llccnenoBanue CBOMCTBA WM300pa)KEHUS, TMOITYYEHHOTO C TOMOIIbIO
coOuparoIIel JTUH3BL, U3MCHEHHS POKYCHOTO PACCTOSIHUS JIBYX CIIOKCHHBIX JINH3,
3aBHCHMOCTH yTJja IPeJOMJICHUS CBETOBOTO JIy4a OT yrjla MajeHHsl Ha TpaHUIe
«BO3JIyX — CTEKIIO»

Qusuueckue senenus 6 npupoode: 3atrmenus Comnuna u JlyHBI, 1BeTa Tell,
ONITUYECKUE SBICHUS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MUPax)
Texunuueckue ycmpoticmeéa: OUYKH, TIEPUCKOI, QoToamnmapaT, ONTHYECKUE
CBETOBOJIbI

KBAHTOBBIE SABJIEHU A

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-uznmydenus. Peakiuu anbda-u Oera-
pacmnana

OmnsiTel Pesepdopaa mo paccesnuto ansa-uactuil. [lnanerapaas Moaens atoma
CocraB aTroMHOrO0 siapa. M30Tomnsl

[Tepuon monypacnaga aTOMHBIX SIAEP

SnepHbie peakiuy. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 U MAaCCOBOT'O YHCET
Qusuueckue s61eHUs 8 Npupoode: €CTECTBEHHBIM pPAaTUOAKTHBHBIA  (OH,
KOCMHUYECKHE JIy4d, pPaJAOaKTUBHOE W3JIyYCHHE MPHUPOJHBIX MHUHEPAJIOB,
JEHCTBHUE PaJIMOAKTUBHBIX M3ITyUYEeHUN HA OPraHU3M YelIOBEKa

Texnuueckue ycmpoticmea: CHUEKTPOCKOI, WHAMBHAYAIbHBIN J103UMETpP, Kamepa

BuiibcoHa, sinepHas s3HepreTuka

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®uswuka, 8 knacce/ [lepeimkua A.B., OOGIIECTBO C OrpaHUYCHHONH OTBETCTBEHHOCTHIO

«H3parennpcTBO «DK3aMEH»

» ®usnka, 9 xknacce/ [lepeimkua A.B., O0GIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO

«H3narennpcTBO «DK3aMEH»

» ®us3uka: 7-i kiacc: 6a30BbId ypoBeHb: yueOHHK, 7 kinacc/ [lepeimkun .M., Banos A.H.,

AxkunonepHoe obmectBo «M3natenscTBo «IIpocBemenue»



» dusuka: 8-i kmacc: 6a30BbIi ypoBeHb: yueOHHK, 8 kiacc/ [lepeimkun M. M., UBanos A. U.,
AxumonepHoe o6mectBo «M3narenbctBo «IIpocsemienuey

» dusuka: 9-1 kacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kimacc/ [lepeimkun U. M., I'ytauk E. M.,

Npanos A. ., [lerpoBa M. A., AkimmorepHoe obmiectBo «M3natenbctBo «IIpocBemnieHuney

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Jlykammk B.J., iBanoBa E.B. Co6opHuk 3agau no ¢pusuke amis 7-9 xinaccos
001e00pazoBaTeNbHBIX Yupexkaenuid. — 13-e u3a. — M.: [Ipocsemenne, 2000. — 224 c.: wi. —
ISBN 5-09-009531-0

Mapon A.E. ®usuka. 7 kitacc: yueoHo-meroanueckoe nocooue / A.E. Mapon, E.A. Mapon. — 7-
e m3., crepeorurt. — M.: JIpoda, 2009. — 123, (5) c.: wi. ISBN 5-7107-8896-1

Mapon A.E. ®usuka. 8 kitacc: yueoHo-meroanueckoe nocooue / A.E. Mapon, E.A. Mapon. — 8-
e u3a., crepeorurt. — M.: JIpoda, 2010. — 125, (3) c.: mi. ISBN 978-5-358-07438-5

Mapon A.E. ®usuka. 9 kiacc: yueoHo-meroandeckoe nocooue / A.E. Mapon, E.A. Mapon. — 6-
e m31., crepeorurt. — M.: JIpoda, 2008. — 127, (1) c.: mi. ISBN 978-5-358-04132-5

Mapon A.E. COopHHMK KaueCTBEHHBIX 3aj1a4 no (usuke: mist 7-9 k1. odmieodpaszonar.
yupexaenuit / A.E. Mapon, E.A. Mapon. _ M.: IIpocsemienue, 2006. — 239 c.: ni. — ISBN 5-09-
014814-7

OpnoB B.A. Temarudeckue TecTsl 1o pusuke, 7-8 kiaccsl. — M.: Bepoym-M, 2000. — 144 c.
ISBN 5-8391-0023-4

OpnoB B.A. Temarudeckue TecTsl 1o ¢usuke, 9 kinace. — M.: Bepodym-M, 2000. — 142 c. ISBN
5-8391-0024-2

Kupuk JI.A. ®usnka-7. Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE Pa0OTHL. — M.:
Wnexca, 2003, - 128 c.: un. ISBN 5-89237-077-1

Kupuk JI.A. ®usnka-8. Pa3HOypoBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE PA0OTHL. — M.:
Wnexca, 2003, - 160 c.: uin. ISBN 5-89237-075-5

Kupuk JI.A. ®usnka-9. Pa3HOypoBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE Pa0OTHL. — M.:
Wnexca, 2003, - 128 c.: uin. ISBN 5-89237-027-5

Bonko B.A. Tectsl o ¢pusuke: 7-9 xnaccel. — M.: BAKO, 2010. — 224 ¢. — (Macrtepckas
yuurens). ISBN 978-5-408-00142-2

I'yrauk E.M., Poi6akoB E.B. ®usuka. 7 ki1.: I[loypouHoe 1 TemMaTudeckoe MIaHUPOBAHUE K
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