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Pabouas mporpamma mno yueOHOMy mnpenMery «®Pusuka» (0a30BbIi YpPOBEHB)
(npenmetHas obnacTh «EcTeCcTBEHHO-Hay4YHbIE MPEAMETHI») (Aajiee COOTBETCTBEHHO —
nporpamMmma 1o Qusuke, (puU3MKa) BKIOYACT MOSCHUTENBHYIO 3alHCKy, COJEp>KaHUE
oOy4eHuUsl, NIAaHUPYEMbI€ PE3YJIbTaThl OCBOEHUS MPOTPaMMBbI IO (PU3UKE, TEMATHIECKOE
IUTAHUPOBAHMUE.

MHNOACHUTEJBHAS 3AIIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS COCTABIICHA
Ha OCHOBE MOJIOKEHMM M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHOM 00pa3zoBaTesibHON mporpaMmsbl, npencrabieHHbix B @I'OC OO0, a Takxke
c yu€étoM (eaepanbHoil pabouelt mporpaMmMbl BociuTanus u KoHnenuuu npenojaBaHus
yueOHoro npenmera «Puznkay.

ConepxxaHue mporpaMMmbl 1O  (U3MKE HAMpaBlI€HO Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3allui0 U3ydyeHus (PU3uku
Ha JEeATEJIbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uTHIBAIOTCS BO3MOYKHOCTHU
yueOHoro mnpeamera B peanuzanuu TpedoBanuitk PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOY4YeHHs, a TakKe MEXIPEIMETHbIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX MNPEIMETOB Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMUs.

[Iporpamma 1o (u3uKe ycTaHABIMBAET paclpesesieHne Y4eOHOro marepuana
no rojaMm oOydeHus (MO Kjaccam), MOpeajaraeT NMPUMEPHYIO MOCIEA0BATEILHOCTh
U3Y4YCHUS! TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJICPKAHUS U yuéTe
BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXxcsl.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHUSI METOAMYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboueli mporpaMMbl 0 y4eOHOMY IIPEIMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIOMIUM JJIsi €CTECTBEHHO-HAYUYHBIX YYeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XHMHEH, OWOJIOTHel, acTpoHOMHEH U (U3UYecKor reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIIAeT HauOoyee SICHbIC
oOpa3ipl MPUMEHEHHs HAy4YHOrO METOJa MO3HAHMs, TO €CTh Ccrnoco0a MOJydYeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TIaBHBIX 3ajad  (PU3MYECKOrOo OOpa3oBaHUS B CTPYKType o0OIIero
00pa30BaHUs COCTOUT B (JOPMHUPOBAHUN €CTECTBEHHO-HAYYHON TPaMOTHOCTH U HHTEpeca
K HayKe y OOy4aronIuxcsl.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONAraeT OBJAJCHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHMUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O HCCIIE0BAHUS;

MHTEPIPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAy4dHbIE JOKa3aTeNbCTBA IS
MOJIYYEHUS BBIBOJIOB.



[enu n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OTMPEIEICHBI
B Konmenmuu mnpenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccuniickon denepanun, peann3yoInX OCHOBHBIE
oOmieoOpazoBareNbHble  TPOrpaMMbl,  yTBEpkAEHHOW  pemieHueM  Kosieruu
MunuctepcTBa npocenienus Poccuiickoit deneparuu (mpotokod ot 3 pexadops 2019 r.
Ne [TK-4BH).

Henu uzydyenus Gu3UKH:

npuOOpEeTEeHUE MHTEpeca M CTPEMJICHUS OOYYaroMIMXCS K HaydHOMY H3YYECHHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TMPEJCTABICHUNH O HAy4YHOM METOJe MOo3HaHUus U (GOpPMHUpPOBAHUE
UCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSIM;

dopMupOBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4eHHUS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPEACTaBICHUA O ponu (QU3UKKA JUISI  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oyayuier npodeccuoHanbHOU
JESITEIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K JaJbHEUIIEMY OOYyUYEHHUIO B 3TOM
HarpaBJICHUH.

JlocTrkeHre 3THX LieJield MporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOILIETrO
oOpa3oBaHMs 00ECTIEYNBACTCS PELICHUEM CIIeAYIOLINX 3a]1a4:

npuoOpeTeHNe 3HAHUW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

MpUOOpETEeHUE YMEHUN ONHUCBHIBAaTh U OOBACHATH (U3UYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOEHHE METOJOB PELICHUS MPOCTEHIINX PacuETHBIX 3a7ad C HCIOIb30BAaHUEM
bU3HMYEeCKUX MOJIENIeH, TBOPUYECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HAONMIOaTh TPHUPOJHBIC SIBICHUS UM BBIMOJIHSATH OIBITHI,
JabopaTtopHble pabOThl M SKCHEPUMEHTAIbHBIE HCCIENOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMalen HU3NIECKOTo COACpKaHUs, BKIIIOYAs
UHPOPMAITMI0O O COBPEMEHHBIX JOCTHKCHHUSIX (U3MKH, aHallu3 M KPUTHIECKOE
OIICHUBaHUE WH(HOPMAIIHH;

3HAKOMCTBO cO c(epamu 1podheCCUOHAILHOM JEeSTEILHOCTH, CBSI3AHHBIMU C
¢u3MKOW, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHUSIX
(bU3MYEeCKON HAYKH.

Ha wusydyenme ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETrO
oOpaszoBanus orBoautcs 238 wacoB: B 7 kimacce — 68 vacoB (2 waca B HeIemo),
B 8 Kiacce — 68 yacoB (2 vyaca B Hezelo), B 9 kinacce — 102 gaca (3 yaca B HEJEINIO).

[Ipensaraemslii B mporpamme no Gpusmke nepedeHb J1adopaTopHbIX padoT U OMBITOB
HOCUT PEKOMEHJATeNbHBIA  XapakTep, Y4YUTelb JieJaeT BBIOOp MPOBEACHUS
7ab0opaTOpHBIX pabOT U ONBITOB € YYETOM MHJIUBUAYAIbHBIX OCOOEHHOCTEH
oOyJarolmuxcs, CHUCKa 5SKCIEpUMEHTANbHBIX 3a/laHui, MpeaaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 dK3aMeHa 1o (U3UKe.



COJEP KXAHUE OBYYEHUA

7 KJIIACC
Pasznen 1. ®u3uka u eé posib B IO3HAHMH OKPY:KaIOLIEro Mupa
®uszuka — Hayka o mnpupone. SBineHus npuponabl. DuU3NUECKUE SBIICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BennyuHbl. M3Mepenne ¢pusndeckux BenuunH. Ousnueckue npudopsbl.
[TorpentHocTh U3MepeHnii MexxayHapoiHas CUCTEMA €UHULI.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHBbIE HAayKM  H3Y4alOT  MPHUPOAY.
EcTecTBeHHO-HAY4YHBIN METOJ] O3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBIJIBJKEHUE TUIIOTE3, SKCIIEPUMEHT IO IIPOBEPKE TUIIOTE3, 00bSICHEHHE HAOII0JaeMOT0
sBieHus. Onucanue GU3NYECKUX SIBICHUN C IOMOILBIO MOJEIIEH.

Jlemoncmpayuu
Mexannueckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHHS.
®duznyueckue NpuoOpPkI U MPoLieypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudopoM.

JlabopamopHwvie pabomul u onvlmoi

Onpenenenue eHbI JeIeHNS MIKaIbl U3MEPUTEIBHOTO MpUoopa.

N3mepenne paccTosHU.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TENA.

Onpenenenne pa3mMepoB MajbIX TeJ.

N3mepenne TemrepaTypbl MPU MOMOIIH KUAKOCTHOTO TEPMOMETpPA U JaTUHKA
TEMIIEPATYPBI.

IIpoBeneHne UCCIENOBAaHNS IO MPOBEPKE TMIIOTE3BI: JAIbHOCTh MOJIETA IIAPHKA,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 00JIbllIe, 4YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znen 2. [lepBoHavaibHbIE CBEJIEHUS O CTPOEHUH BellleCTBA

CtpoeHnue BelecTBa: aTOMBI U MOJIEKYJIbI, X pa3Mmepbl. ONbITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JIB>xkenue yactull BeuecTtBa. CBsi3b CKOPOCTH JABUKEHHUS YaCTHI] C TEMIIEPATypPOH.
BbpoynoBckoe aBmxkenue, nmuddys3us. BzanmosencTBre 4acTuIl BemeCTBa: MPUTHKCHUE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, MKUJKOCTEHM M TBEPIbIX
(KpucTammyecknx) Tell. B3auMocBs3b MEXIYy CBONCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

Jlemoncmpayuu

Ha6nronenue 6poyHOBCKOTO IBUYKEHUS.

Habmonenue nuddysumn.

HabGmonenve sBneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTaJIKWBAaHUEM
YaCTHI] BEIIECTRA.



JlabopamopHhwvie pabomul u onvimol
OrneHka quaMeTpa aroma METOJIOM PSOB (C UCTIOIb30BaHueM (pororpaduii).
OnbITHl 110 HAOTIOICHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO MPUTSKCHUS.

Paznen 3. /[Bu:keHune u B3anMoielCTBHE TeJ
Mexanunueckoe qprxeHrne. PaBHomepHOe U HepaBHOMEpPHOE ABMKeHHE. CKOPOCTh.
CpenHssi CKopoCTh IPU HEPABHOMEPHOM JIBH>KEHUU. Pacy€T myTu v BpeMEeHU JIBHXKCHUSL.
SBreHue nHEpIMU. 3aKOH MHEpLIMHU. B3anmoaelicTBrE TNl Kak TPUYMHA U3MEHCHUS
CKOpPOCTH JBWKEHUA Tes. Macca kak mepa MHEpTHOCTH Tena. [IIOTHOCTh BemiecTsa.
CBs13b INIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE O0BEMA BEIIECTRA.

Cuita kak XapakTepucTuka B3auMoaeucTsus Ten. Cuiia ynpyroctu M 3akoH I'yka.
N3MepeHune cuiibl ¢ TOMOINIBIO IMHAMOMETpa. SIBJICHUE TATOTEHUS U cujia TskecTH. Cuna
TSDKECTH Ha Apyrux 1uiaHerax. Bec tena. HeBecomocTs. CnokeHue Cuil, HApaBJICHHBIX
no oaHoul mpsiMou. PaBHonelcTByromas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUS U
TpEeHUE NOKOsI. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHMuecKoro IBMKEHHUS Tela.
N3mepenune cCkopocTr MPSMOJIMHENHOTO JIBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.
HaOnronenue u3MeHeHus: CKOPOCTH MPY B3aUMOEHCTBHUU TEJL.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CnoxeHue cui, HampaBJIEHHBIX MO OJHOM MPSIMOIA.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUIAKOCTH, MOJICIIH
IEKTPUUECKOTO aBTOMOOWIIS M TaK Jiajee).

Omnpenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPAOIO TeNA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUs (1ehopMaIivy) Mpy>KUHbI
OT IPUJI0KEHHON CUJIBL.

OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tella
U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, AKMIAKOCTEN U ra30B

Hasnenue. CriocoObl yMEHbILIEHUSI W YyBeJIW4eHHs JaBieHus. [laBienue rasa.
3aBUCUMOCTH JaBJIeHUA raza oT o0béma, Temnepatypsl. [lepegaua naBiaeHust TBEPIABIMU
TeJlaMy, JKMAKOCTAMM M ra3amu. 3akoH [lackansa. IIHeBMarnueckue MallMHBIL.
3aBUCHUMOCTh JIaBJI€HUS >KUAKOCTH OT TayOuHBL. ['MapocTaTMueckuid mapajokc.
Coobmaromuecs cocyabl. ['uapaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emnum u arMocdepHoe naBieHue. [IpuuMHBI CyLIECTBOBaHMS
BOo3aymHONW 000m0uku 3emnu. OmbiT Toppuuennmu. U3mepenue armocgepHoro



JaBJI€HUs. 3aBUCHMOCTh aTMOC(EPHOIO JaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBUE XUIAKOCTH M Ta3a Ha IOTPYKEHHOE B HUX TeNO. BbeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu

3aBUCUMOCTb JABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenada naBineHus KUAKOCTBIO U Ia30M.

Coobmiaroiuecs Cocyibl.

I'mppasnuaeckunii mpecc.

[IposiBieHue neicTBust aTMOC(HEPHOro AABICHUSL.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHUJIBI OT 00BbEMA MOrpYKEHHOM YacTH Tena U
IJIOTHOCTH YKHJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM JKHJIKOCTH.

VYcnoBue T1UIaBaHMA TEN IUIABAHME WJIA IIOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOULIEHUS INIOTHOCTEMN TEJA U KUAKOCTH.

JlabopamopHwvie pabomul u onvimoi

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT O0BbEMaA MOTpYKEHHOU B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue BBITAIKUBAIOIIEH CHUJIbI, ACHCTBYIOIIEH Ha TEI0, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHJIbI, JICHCTBYIONICH HA TEIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUIIbI, ACHCTBYIOIIEH
Ha TEJO B KUJIKOCTU, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YACTH TeJa M OT IJIOTHOCTH
YKUAJIKOCTH.

KoncrpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKH W OMPEACICHHUE €€
I'PY30I0JbEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIHOCTB. JHEpPrusi

Mexanudeckas padbota. MOITHOCTS.

[IpocThie MeXaHU3MBI: pbIYar, O6JO0K, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbriuara. [lpuMeHeHue mpaBuia paBHOBECHs phluara K OJIOKY. «30JI0TO€ MPaBUIION»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MexaHu3MBbI B OBITY U TEXHUKE.

Mexanunueckas >Heprusi. Kunetnueckas u noreHuuanbHas sHeprus. [IpeBpanieHue
OJIHOTO BHJ1a MEXAHUYECKOW SHEPTUU B IPYTrOM. 3aKOH COXPAHECHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[Iprmepsl IPOCTBIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHue paOOTBI CHIBI TPEHUS TPH PABHOMEPHOM JIBUKCHHUU TeJja
110 TOPU3OHTAILHON MOBEPXHOCTH.

HccnenoBanne yciioBHil paBHOBECHS phIUara.



N3amepenune K11/ HakKJIOHHO#M MJIOCKOCTH.
N3ydeHune 3ak0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TenuioBble siBJIeHUS

OCHOBHBIE ITOJIOKEHUST MOJIEKYJIIPHO-KUHETHYECKON TEOPUH CTPOCHHMSI BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. OIIBITHI, TOATBEPKAAIOLIME OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETHYECKOM TEOPHUH.

Monenn TBEpHOro, KUAKOTO UM  ra3o00pa3HOTO COCTOSHUM  BEILECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB ra3oB, JKUIKOCTEH U
TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKOM Teopun. CMaunBaHue
Y KaWJUIPHBIC ABJIEHUA. TEIIOBOE PACIIMPEHUE U CXKATHE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKECHHS YACTHLI.
BuyTtpennsis sHeprus. CnocoObl U3MEHEHHsI BHYTPEHHEW SHEPTHH: TeIulonepenada u
coBepuieHHEe padoThl. Buapl Temmonepeaauu: TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YCHHE.

KonnuecTtBo TtemnoTel. VYaenbHas TEMJIOEMKOCTh BELIECTBA. TeMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [InaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TerioTra IuiaBieHus. llapooOpa3oBanue u
koHneHcarus. HMcmapenwe. Kunenuwe. VYaenpHas Temiora ImapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPBI KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxuocTts Bo3ayxa.

OHeprus TOIUIMBA. Y I€JbHas TEIUIOTA CTOPAHUSL.

[Tpunuunel padots! TemwtoBbix apurarenei KIIJ[ remnoBoro neuratens. Ternosbie
JBUTaTEIINA U 3aIIUTa OKPYKAIOLIEH CPEBI.

3aKOH COXpPAHEHHMS U NPEBPAILLIECHUS YJHEPTUH B TEILTOBBIX MPOIIECCAX.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO TBUYKEHUS.
Habmonenue nuddysumn.
HaOmronenue siBieHui cMauyuBaHUs U KalTWJUTSIPHBIX SIBICHUM.
Habmronenue TenaioBoro paciuimpeHus Ted.
WN3menenne naBiieHHMs Ta3a MNpd HM3MCHCHMH O00BbEMa W HarpeBaHUW WA
OXJIAXKJICHUH.
[TpaBuia usmepeHus: TeMnepaTyphbl.
Bunsl Tennonepenaym.
OxnaxaeHue npu CoOBEpIIEHUU PabOTHI.
Harpesanue npu coBepiiieHny paboThl BHEITHUMHU CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Habmronenue kumexus.
Ha6nronenue mocTostHCTBA TEMIIEPATyPhI PH TUIABJICHUH.



Moienu TEeIJIOBBIX ABUTATEICH.

JlabopamopHhvie pabomul u onvimsi

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS.

OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITl IO HAOIIOJAEHUIO TEIIOBOTO PACIIMPEHHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeJl.

Omnpenenenue 1aBaeHUs Bo3AyXa B Oa/JIOHE IIITPUILIA.

OnbITEl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHHS BO3/AyXa OT €ro o0béMa u
HarpeBaHMs WM OXJIAXKICHHS.

[IpoBepka runore3bl JMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HabGitoienne n3MeHeHus: BHyTPEHHEHW SHEPTUM Tejla B pe3ysbTare TeIionepeaadn
U pabOThI BHEILIHUX CHUJL.

HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEIMIMBAHUU XOJIOAHOW W ropsuen
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOH TMPH TEIJIO0OMEHE
C HArpeThIM METAIMYECKUM LUIUHAPOM.

Ornpenenenue yIeapHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca MCapeHHus..

Ornpenenenre OTHOCUTENIBHON BJIAXKHOCTH BO3yXa.

Onpenenenne yneabHON TEIIIOTHI IIJIaBJICHUS JIbA.

Pazjen 7. DiiekTpuyeckne M MATHUTHBIE SIBJIEHUSI

Onektpuzanus Ten. J[Ba poaa sneKkTpuueckux 3apsgaoB. BzaumopeiicTBue
3apsKEHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTh CHIIBI B3aUMOACHCTBHYS 3aPSKEHHBIX Tell
OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMU).

OnekTpuueckoe mojne. Hanpsok€HHOCTh  3iekTpuueckoro mnonis.  [IpuHoun
CYTIEPITO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »snektpudeckux 3apsAnoB. ODJIEMEHTAPHBIA JJIEKTPUYECKUM  3apsl.
Crpoenue atoma. [IpoBOAHUKM M JUAIEKTPUKHU. 3aKOH COXPAHEHUsS AJICKTPUUYECKOTO
3apsiaa.

DJIEKTPUYECKUM TOK. Y CJIOBHS CYIIIECTBOBAHUS DJICKTPUUECKOro Toka. McTounuku
MOCTOSTHHOTO TOKa. JIEHCTBHS DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUM TOK B )KUAKOCTAX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpspkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEIbHOE CONPOTHUBIICHHE BemiecTBa. 3akoH Oma i ydacTKa IIeTH.
[TocnenoBaTenbHOE U NAPALICIBHOE COSIMHEHUE TPOBOIHUKOB.

PaboTa n MOITHOCTB ANIEKTpUUYECKOT0 TOKA. 3aKkoH /xoyns—JIeHna. DiekTpuueckue
IIEMU ¥ TTOTPEOUTENH IIEKTPUIECKON 3Heprun B ObITy. KopoTKoe 3aMbIkaHme.

[ToctostHHbIE MarHuThl. B3anmoAelcTBME NOCTOSHHBIX MArHUTOB. MarHuTHOE
noje. MaruutHoe nojie 3eMJIM UM €ro 3Ha4eHue I KU3HM Ha 3emuie. OnbIT Ipcrena.



MarauTtHoe mnoJie 3JIEKTPUYECKOrO TOKa. I[IprMeHeHne 3IeKTPOMAarHuTOB B TEXHMKE.
JleficTBrE€ MarHUTHOTO IOJISl Ha MPOBOJHUK C TOKOM. DJIEKTPOJIBUIaTeIb NOCTOSHHOIO
ToKa. lcnosb30BaHWE DIEKTPOABHUraTelied B TEXHUYECKUMX YCTPOMCTBAX U Ha
TpaHCIOpTE.

Oneitel @apanes. SBieHHE 3IEKTpOMarHUTHOM wuHAyKuuu. lIpaBuno Jlenuma.
OnekrporerepaTop. CrnocoObl NOJYYEHUS 3JIEKTPUUYECKON SHEPTUU. DJIEKTPOCTAHLIUU
Ha BO300HOBJIIEMbIX HCTOYHUKAX 3HEPTUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poJia AIEKTPUUYECKHUX 3apsiI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS UHIYKIUSI.
3aK0OH COXpaHEHUsI AICKTPUUECKUX 3aPsJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
N cTOYHMKY TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKHIKOCTH.
["a3oBbIi paspsia.
N3MepeHne cuibl TOKa aMIIEpMETPOM.
N3MepeHne 351eKTpUYeCKOro Haps)KEHHUsI BOTbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUMN.
B3anmoieiicTBE MOCTOSSHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH Pa3JIeNICHUs TOJI0COB MarHuTa.
MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSSHHBIX MAarHUTOB.
OmnebIT Dpcrena.
MarHutHoe 1oJie TOKa. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJIsSI HA POBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENh TOCTOSTHHOTO TOKA.
Uccnenosanue sBICHUS SJIEKTPOMArHUTHOW UHYKIIUH.
OmnebiTel @apanes.
3aBUCUMOCTh HAMPaBJICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUHM €ro BOZHUKHOBEHUS.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvlmsl
OnbITHI 110 HAOJTIOICHUIO SJICKTPU3AIIUHN T MHAYKIIUECH U IIPU COMMPUKOCHOBEHHUH.
HccnenoBanue IeHCTBUS SJIEKTPUUESCKOTO MOJIS HA MPOBOJIHUKH U THAJICKTPHUKH.
COopka 1 mpoBepKa padOThI JCKTPHUECKOM IEMH TOCTOSHHOTO TOKA.
M3mepeHue u peryJiupoBaHme CHJIBI TOKA.
M3mepenue u perympoBaHue HAIIPSIKCHHS.
HccrienoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HMIYINIETO  4Yepe3  PEe3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HAPSHKESHUS HA PE3UCTOPE.
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OneITbl, JAEMOHCTPHUPYIOIIKE 3aBUCHMOCTb JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJAHMUKA OT €ro JUIMHBI, IUIOIIAIN ITONIEPEYHOTO CEYEHUs U MaTepHraa.

IIpoBepka npaBuia CIOKEHHUS HAIIPSHKEHUN NPH MTOCIEA0BATEIbHOM COCIUHEHUN
JIBYX PE3UCTOPOB.

IIpoBepka npasuiia Jyisi CUIIBI TOKA TP MAPAJIIETBHOM COETMHEHNUN PE3UCTOPOB.

Omnpenenenne pabOThI IEKTPUUECKOIO TOKA, UIYILIETO YEPE3 PEZUCTOP.

OnpeneneHne MOIHOCTY MIEKTPUYECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HNccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JAMIOUKY,
OT HaNpsDKEHUS HA HEH.

Onpenenenue KI1/] narpeBarens.

HccenenoBanre MarHUTHOTO B3aMMOIEHCTBH S TIOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO MOJI IMOCTOSHHBIX MAarHUTOB IMPH HX OObEIUHEHUH U
pasercHun.

Hccnenoanne 1eicTBUSA JNEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KaTYLIKH
C TOKOM M MarHuTa OT CHJIbl TOKA U HaIlpaBJICHUS TOKA B KaTyLIKE.

N3ydenue 1ercTBU MarHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS.

Nsmepenue KII/I anekTpoaBUrateibHONM yCTaHOBKH.

OnBbITHI IO HUCCIIEAOBAHUIO SBJICHHS 2JIEKTPOMAarHUTHOM MHAYKIMU: UCCIIEI0BAHNE
W3MEHECHHUI 3HAaYCHUs U HAIIPABJICHUS] MHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJeHHUSA

Mexannueckoe  aBmkeHME. MarepuanpHas ~ Touka. Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JIBMKEHUA. PaBHOMEpHOE MNpPSMOJUHEWHOE
nBuxkeHne. HepaBHOMepHOe mpsMOJIMHENHHOE MBWKEeHUE. CpeaHsass W MrHOBEHHas
CKOpOCTb TeJ1a IPU HEPABHOMEPHOM JIBUKECHUMU.

Yckopenue. PaBHoyckopeHHOE TIpsSiMONIMHEHOE NBIKeHHEe. CBOOOIHOE TIaICHHE.
Omnbitel ["anunes.

PaBHOMepHOE ABMX)EHUE 1O OKpYKHOCTH. [lepuon u dactota obparieHus.
JIunenHas u yrioBas CKOpOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

ITepBbiii 3akoH HrproTona. Bropoit 3akoH Herorona. Tpermit 3akoH HproroHa.
ITpuHIUII CynIepIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJbKEHUS, CUJia
TPEHUS TTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TsDKeCTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUsI.
JBmxenue nnaner Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs n

neperpy3KHu.
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PaBHoBecue wmaTepuanbHONM TOYKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuiibl. L{eHTp TsxecTu.

Nmnynsc Tema. W3meHenune wummynbca. Mmmynbe cuibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass padota U MOUIHOCTb. PaboTa Cui TSDKECTH, YyOPYrOCTH, TPEHUS.
CBs13b 3Hepruu U padoThl. [ToTeHIManbHAs SHEPTUS TENA, HOJHATOTO HAJl HOBEPXHOCTHIO
3emud. [loTeHuumanbHas 3Heprus cxaToil npyxkuHbl. Kunernueckas sneprus. Teopema
O KMHETUYECKOM YHEPTUH. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Jlemoncmpayuu

Hab6nronenne MexaHn4ecKoro ABMKEHHS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUSI OJJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
pa3HBIX TE OTCYETA.

N3mepenne CKopoCcTH U YCKOPEHUS MTPAMOJIMHEUHOTO JIBUKCHHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.

HaOnronenue nBuxeHus Teia o OKPY>KHOCTH.

HaGmoneHne MexaHWMYeCKUX SIBJICHHM, NPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEIHLHO KaOMHETa
(u3NKH.

3aBUCUMOCTh YCKOPEHHS TEJIa OT MAcChl TEJIA U ICHCTBYIOIIEH HA HETO CHJIBI.

HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEII.

WN3mMeHneHne Beca Tena npu yCKOPEHHOM JIBUKECHUU.

Ileperaua uMiynbsca npy B3anMOJECUCTBUU TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHne UMITyJibca IIPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

HaOntonenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHne MEeXaHUYeCKOW SHEPTUU TIPU CBOOOTHOM I1aJICHUH.

CoxpaHeHHE MEXAaHWUYECKOW OHHEPruu TMpU JBWXKEHUU Tejla TMOJ JCUCTBUEM
MIPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncrpynpoBanue Tpakra i pa3sroHa U JajJbHEHMIIEr0 PABHOMEPHOTO JIBMKCHUS
HIapUKA WIIN TEIEHKKH.

OmnpeneneHue cpeAHel CKOPOCTH CKOJBKEHUS OpycKa WM JBUKEHUS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla NMPU PAaBHOYCKOPEHHOM JBHKEHUH IO HAKIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBHKEHUHU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €clid NpU PaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadallbHON
CKOPOCTH IIYTH OTHOCSITCS KaK Psii HEUETHBIX YNCEII, TO COOTBETCTBYIOIINE POMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUSI OT CHJIbI HOPMaJIbHOTO
JIaBJICHUSI.

Omnpenenenre K03 GUITMCHTA TPEHUS CKOJIBKCHHUSI.

Onpenenenre KECTKOCTU IPYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHHs TP PABHOMEPHOM JIBIDKEHUU Tela
M0 TOPU30HTAILHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YOPYTOCTH MPH MOABEME Tpy3a C HCIOIH30BAaHHEM
HEMOJABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

Pa3nes 9. Mexannueckue Koy1e0aHUS U BOJIHBI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHUI: NEpHO/,
4acToTa, aMILIMTyna. MareMaTHYecKHMii W NpPYKUHHBIM MasTHUKH. [IpeBpamenue
SHEPrUU NP KOJIEOATETbHOM JBUKECHHH.

3aryxaromue koneOaHus. BeiHykaeHHble koneOanus. Pesonanc. Mexanndeckue
BOJIHBIL. CBOICTBA MEXaHWYECKUX BOJIH. IIponosibHBIE M monepedHble BOIHBL. [[nuHa
BOJIHBI M CKOPOCTh €€ paclpoCTpaHEHHUs. MeXaHWYecKHe BOJHBI B TBEPIOM TeEJE,
CEHCMHUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicOTa ToHa. Otpaxenue 3Byka. MH(paszByk u
YJIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xonebanuii T Mo AEMCTBUEM CHIIBI TSDKECTU U CHIIBI YITPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOntonenue BeIHYXIEHHBIX KOJIEOaHHUM U pe30HaHCa.
Pacnpoctpanenue npo10JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophwvie pabomul u onvimsl

OnpeneneHne 9acTOThl ¥ IIepro1a KOJIeOaHU MaTeMaTHIECKOTr0 MasTHHKA.

OnpeneneHre 4acTOThI U MEpUOa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHMOCTH TepHoja KojeOaHUi MOJBEIIEHHOr0 K HUTH Tpy3a
OT JUTUHBI HUTH.

HccrienoBanne 3aBHCHMOCTH  TIEpHOJia KOJICOaHHW TMPYKUHHOTO MasTHUKA
OT MaccCHl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TEpHOIa KOJCOaHHH TPy3a, MOJABEHICHHOIO K HHTH,
OT MaccChl Tpy3a.

OnbITEL, JIEMOHCTPUPYIONIUNE 3aBUCHMOCTh IEpPHOAA KOJICOAHHWH TPYKUHHOTO
MasiTHUKA OT MACChI Tpy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yCkopeHus: CBOOOTHOTO TIaICHHS.

Paznen 10. DaekTpoMarHuTHOE MOJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
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DNEeKTPOMAarHUTHOE noJe. DNeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
AJNIEKTpOMArHuTHeIX  BojH. Illkama  snekTpoMarHUTHBIX — BoJH. Mcmonb3oBanue
AIIEKTPOMATrHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DneKTpoMarHuTHas nmpupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBaA CBETA.

JlabopamopHhvie pabomol u onvimsi
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJTH C TIOMOIIBIO MOOMITLHOTO TeneoHa.

Pa3nea 11. CBeToBbIe sIBJICHUS

JlyueBas mogmenn cBera. Mcroununkum csera. [IpsAmosMHENHOE pacnpOCTpaHEHHE
ceera. 3atmenuss ConHua u Jlynel. OtpaxkeHue cBera. Ilnockoe 3epkano. 3akoH
OTpa)K€HUS CBETA.

IIpenomnenue cBera. 3akoH IpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBera. VCrnoap30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox nmyuei B nuH3e. OnTudeckas cucreMa (oroanmnapara, MUKpPOCKOIA U
Teneckona. ['ma3 kak ontuueckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. Onbitel HetoToHa. Cri0’KeHNEe CTIEKTPaIbHBIX
1BeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpPOCTPAHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n3o0paxeHUil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyecknii CBETOBOJ.
Xon iaydeil B cobuparoiiei JInH3e.
XO0J1 Iyyel B paCCeUBaOLIEH JTUH3E.
[Tomyuenune n3o00paskeHUi ¢ MOMOIIBIO JIUH3.
[Tpunuun nevictBus poroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Mopens rima3sa.
Pasnosxenue 0enoro cBeTa B CEKTP.
[Tomy4yenue Genoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHhwvie pabomul u onvlmsl
Hccnenoanne 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOIO JIy4da OT yIJIA MaJICHHUS.
N3yuenne xapakTepuCTUK N300paXeHUS MIPEIMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yIJjia MIPEIOMIICHHST CBETOBOIO JIy4ya OT yTJIa MaJeHUs
Ha FPAHULE «BO3IYX—CTEKIIO.
[Tonyuenne n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
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Omnpenenenre GOKYCHOTO PACCTOSIHUS U ONITHYECKOHN CHITBI COOMPAIOIICH JTNH3HI.

OnbITHI 110 Pa3IOKEHUIO OEIOTO CBETa B CIIEKTP.

OnbITH 10 BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC
(UITBTPHI.

Pa3nen 12. KBanroBble IBJIeHUA

Onwitel Pesepdopna u mnanerapHas mojens aroma. Mojens atoma bopa.
Hcnyckanue u nornomenue ceera atomom. KBanTel. JInnenyaTeie CIEKTPBHI.

PanuoaktuBHOCTh. Allbda-, 6eTa- u ramma-usnydernus. CTpoeHre aTOMHOTO Sipa.
HyxiionHast Mmoaens aToMHOTO siapa. M3otonsl. PagnoaktrBHbIe peBpamienus. [lepuon
IoJIypacnasa aTOMHBIX sIIEp.

SAnepnble peaknyn. 3aKOHBI COXPAHEHUS 3aPSAI0BOI0O U MAaCCOBOTO YMCEI. DHEPTHUS
CBA3M aTOMHBIX saep. CBsA3b Macchl M dHEpPruM. Peaknnu cuHTE3a W JEIICHUS SLEp.
Nctounuku sneprun CosHIa U 3BE3I.

AnepHas »Hepretuka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYEHMM Ha JKHUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CrexTphl U3JTy4YEHUS U MOTJIOMICHHUS.
CrexTphl pa3IMYHbIX Ta30B.
CnekTp Bojopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
Pabota cuéTurka HOHU3UPYIOUTUX U3TYYEHUM.
Perucrparius u3mydeHus: IpUPOJIHBIX MUHEPAJIOB U MPOITYKTOB.

JlabopamopHhwvie pabomul u onvimol

Habmoienune CrijiontHbIX U TMHEHYAThIX CIIEKTPOB H3ITyUeHHS.

HccnenoBanne TPEKOB: W3MEpPEHUE DHEPTMM YACTHIBI MO TOPMO3HOMY IyTH
(o dhoTtorpadusam).

N3mepenne panroakTuBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000IAKOIIINH MOXYJIb

[ToBTOpUTENHEHO-0000MAIOMNYE MOAYJIh TPEIHA3HAYCH IS CHCTeMaTH3allud |
000OIIeHHs] TPEAMETHOTO COJEpKaHUS U OIbITa JEATEIbHOCTH, MPHOOPETEHHOTO
Ipy W3YYEHUH BCEro Kypca GU3WKW, a TakKe I TMOATOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 9K3aMEHY 1O (PU3UKE TSl 00YUIaIONUXCsl, BRIOPABIIMX 3TOT YICOHBIN
peMeT.

[Ipy w3ydeHWH NaHHOTO MOXYJISA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIBI
JIESITEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBACTCS TOCTHKEHHE MPEIMETHBIX U
MeTarpeIMETHBIX TJIAaHUPYEMBIX pEe3ynbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHO-HAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCJIEIOBAaHUS
SIBJICHUIA MIPUPOJIBI U TEXHUKU, OBJIAJICHIEC YMEHUSIMU OOBSICHATH (DU3UIECKUE SBIICHUS,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHUCJIE KAadeCTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO ACATENBHOCTHBIN XapaKTep JaHHOTO pa3/ena peain3yercs 3a CUET
TOTr0, YTO OOYYarOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM IIPEAJIAraeTcs:

Ha OCHOBE MOJIyUYE€HHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBICHITH (PUINUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAyYHbIE METObI HCCIIEAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM UUCIIE
JUISI IPOBEPKH TMIIOTE3 U MOJyUYEHHUs TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBbI HanOojiee BaKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, IPAKTHYECKOTO WCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILCHUSA U COXPAaHEHUs BCEX HU3BECTHBIX BUIOB
DHEPTHUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe uszydeHuss (pu3MKM Ha YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
y oOy4aronierocst 0yayT chopMupOBaHbI CIEIYIONTUE TNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUICKUX YUEHBIX-(U3NKOB;

2) rPaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTMBHOMY Y4YaCTHIO B OOCYXJIEHHH OOILECTBEHHO-3HAUYMMBIX
U JTUYECKUX TMpOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUIM
bu3uky;

OCO3HaHHUE BAJKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIHTAHMA:
BOCIIPUATHE OCTETHYECKMX KAuyeCTB (PU3MYECKOM HayKM: €€ TapMOHHYHOIO
IIOCTPOEHHMSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

pa3BUTHE Hay4yHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
JIEATEIIbHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 310POBbSI X SMOIHOHAJIBLHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAYKHOCTU TpaBUi O€30MAaCHOTO TMOBEJCHUS HA TPAHCIIOPTE,
Ha JIOpOTax, ¢ SJIEKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIITHUX yCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OLIMOKY U
TaKOTO0 € MpaBa y APyroro 4eioBeKa;

6) TPyA0BOT0 BOCTIMTAHMS:

aKTMBHOE ydYacTHE B pCIICHWM TMPAKTHYECKMX 3aaa4 (B paMKax CEeMbH,
00pa3oBaTe/IbHON OpraHW3alid, Topoja, Kpas) TEXHOJOIMYECKOW M COIUATbHON
HAIMpPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCJIE U PU3MUCCKUX 3HAHUIA,

HUHTEPEC K MPAKTHUSCKOMY H3YyUEHHIO TIPO(ECCHiA, CBSI3aHHBIX C (DU3UKOM;
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7) 3K0JI0OrHYeCKOT0 BOCTIUTAHMSI:

OpHICHTAIlUS Ha NMMPUMEHEHNUE (DU3UUICCKUX 3HAHUU ISl peIieHUs 3a/1a4 B 00JacTH
OKpY’Karolen cpe/ibl, IIIAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOYKHBIX MOCIEACTBUM
JUISL OKPY’KAKOIIEN CPEbI;

OCO3HaHMeE TII00ATILHOTO XapaKTepa HKOJIOTHYECKUX MTPOOJIEM U IMyTeH UX PEIICHUS;

8) amanTanyuu K U3MEHSIIOIMMCS YCJIOBHSIM COIMAILHOW ¥ MPUPOIHOM Cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBHITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(bu3nYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JAEATEIbHOCTD;

MOTPEOHOCTH B GOPMHUPOBAHNUU HOBBIX 3HAHUI, B TOM Uncie (hOpMYyIUpOBaTh UIEH,
MOHSTHS, TUIIOTE3bI O PU3HUECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHME JE€PUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEM B 00JacTh
busuky;

IUIAaHWPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHUM HOBBIX (PM3MYECKUX 3HAHUU;

CTpPEMJICHHE aHaJU3UPOBATh W BBIABIATH B3aMMOCBSA3HM INPUPOIBI, OOIIECTBA U
HYKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (DU3NYECKUX 3HAHUIA;

OLICHKA CBOMX JICUCTBHI C YYETOM BIUSHUSA Ha OKPYKAIOIIYIO CPENY, BO3MOKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe ocBOEHMS MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y  oOydvaromerocs OyayT  chOpMHpPOBaHBI  METANpeIMETHBIE
pe3yNbTaThl, BKJIIOYAIONIME TO3HABATEIbHbIE YHUBEpCAIbHBIC Y4YEOHBIC JIEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE IEHCTBUS, PETYJISTUBHBIC YHUBEPCAIbHbBIE
y4eOHbBIC ICHCTBUS.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble jiornveckue a1eiicTBUA:

BBISBIISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA O0BEKTOB (SIBJICHUN );

YCTaHABJIMBATh CYIICCTBEHHBIM TpPHU3HAK KJIACCHU(UKAIIMK, OCHOBAHUS IS
00001IIeHNS U CPAaBHEHHSI,;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYHS B pacCMaTPpUBAEMbIX (aKTaxX, JTaHHBIX
¥ HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHUSIM;

BBISIBJISATh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3HM TP M3YUCHUN (PU3NUYECKHUX SBJICHUHN U
MPOLIECCOB, JENaTh BBIBOJALI C HCIOJb30BAHUEM JEAYKTUBHBIX W HMHJYKTUBHBIX
YMO3aKJIFOU€HUM, BBIJIBUTATh TUIIOTE3bl O B3AaUMOCBS35X (PU3MUECKUX BEJIUYUH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus y4deOHOW (U3UYECKOW 3ajauu
(cpaBHEHHME HECKOJIbKUX BAPUAHTOB PEILICHHUSI, BLIOOp HanOoJIee MOIXO0IAIIEr0 ¢ yUETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTECPHUEB).
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Ba3oBble ucciienoBarenLCKHe 1eMCTBUSA .

WCIIOJB30BaTh BOMPOCHl KAk MCCIEAOBATEIbCKUI HWHCTPYMEHT TO3HAHWS;
IPOBOJIUTH IO CAMOCTOSTENBHO COCTABICHHOMY IUJIAHY OIIBIT, HECIOMKHBIN
bu3MYecKuil AKCIEPUMEHT, HEeOOJbIIOe UCCIeAOBaHHEe (DUINYECKOTO  SIBJICHUS;

OILICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TOTYUYEHHYIO B XOI€
WCCIIEIOBAHUSI UJTA DKCIIEPUMEHTA;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOIIOCHUS, OIBITA, HCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (HU3UICCKUX TIPOIECCOB,
a TaKkKe BBIABUTATh TMPEIANOJIONKEHUS] 00 UX PpPa3BUTUM B HOBBIX YCJIOBUAX U
KOHTEKCTaXx.

Pabora ¢ undopmanueii:

MPUMEHATh Pa3IMYHbIE METOJbl, WHCTPYMEHTBl W 3alpoChl MpPU IOUCKE U
orOope MHQOpPMAIMM WM JAaHHBIX C Y4ETOM MPEAJIOKEHHOW yueOHOU (u3mueckon
3a]1a4y;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,

CaMOCTOATENbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHHUS HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIIOKHBIMH CXEMaMH, JUarpaMMaMiy, WHON
rpaduKoil ¥ ©X KOMOUHAITUSIMU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe JeiiCTBHS:

B XO0Jie OOCYXJeHHusi y4eOHOTro marepuaia, pe3yjbTaToB JabOpaTOpPHBIX padboT
U TIPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOMl TEeMbl U BBICKA3bIBATh
UJcH, HaIeJICHHBIC HA peIIeHWe 3aJaud W TOJJSpKaHWe OJlarokeaaTeaIbHOCTH
0OIIICHNS;

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXJICHHSIMH JIPYTHX YYaCTHHUKOB JHaiora,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHHIX U MUCHbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABISTH PE3YJIbTaThl BBITIOJIHEHHOTO (DU3WYECKOTO OIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA).

MOHUMAaTh W UCITOJIB30BATh MPEUMYIIICCTBA KOMaH/IHOW M MHIMBHIYATbHOU PabOTHI
IPU pEeUICHUU KOHKPETHOUN (pu3HUecKor MpoOIeMbl;

MPUHUMATh II€JIM COBMECTHOM JACSITEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS TO €€
JOCTIDKCHUIO: PACTIPENEATh POJH, 00CYXKIaTh MPOIECCHl U PE3ylIbTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTASI KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMHA KOMAH]IbI;

OIICHMBAaTh KauyeCTBO CBOETO BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aHMMOCHCTBHSI.
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PerynsitTuBHble YHUBepcaJbHbIE y4eOHbIEe AeilCTBHUS
Camoopranu3anus:

BBISIBIIATh TMPOOJIEMbl B JKM3HEHHBIX W YyYEOHBIX CHUTYyaIUsAX, TPEOYIOMMX
JUTSL petieHust (GPU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJIXO0AaX MPUHATUS PEIICHUN (MHIUBUIYAIBHOE,
MPUHATHE PEILICHUS B TPYIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pelieHUsT (GU3NYECKO 3aaul WK IJIaHa
UCCJIEIOBAHUS C YYETOM HMEIONIMXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATh MpejiaraéMble BapUaHThI PEIICHHUIA;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallM U MPEJIaraTh IjiaH €€ N3MEHEHHS;

OOBSICHATh NMPUYUHBI JOCTUKEHUS (HEAOCTHXKEHUSI) Pe3yJIbTaTOB JEATECIbHOCTH,
JIaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIIBHOCTh (B TOM UYHCIE€ B XOJ BBINOJHEHHUS
(buU3MYEeCKOro HCCIEOBAaHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENbCTB,
M3MEHUBIINXCS CUTYyallui, yCTAaHOBJIEHHBIX OMUOOK, BO3HUKIIINX TPYAHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM.

CTaBUTh ce€01 HAa MECTO APYroro 4YejoBeKa B XOJ€ clopa WIM JHCKYCCHH
Ha HAyYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pelmieHuH (HU3NYECKUX 3a]ad  WId
B YTBEPKIACHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MTPABO JIPYTOro.

HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOyuenus B 7 kjacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHATHS: (PU3NYECKHE W XUMHUYECKUE SBJICHUS, HAOJIO/IEHNE,
OKCIIEPUMEHT, MOJIEb, TUNOTE3a, CAWHUIBI (PU3NYECKUX BEIMYUH, aTOM, MOJICKYJa,
arperaTtHble COCTOSIHUS BeliecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSMOJUHEHHOE),  TPaeKTOpus,
paBHOACHCTBYyIOIas cuil, achopmanus (ymnpyras, TIUIaCTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBL;

paznmuuath siBieHus (Aud@ys3us, TEIoBoe ABMIKEHHE YaCcTHI[ BEIIECTBA,
paBHOMEPHOE JBWKCHHUE, HEPABHOMEPHOE JIBW)XCHHUE, WHEPITUS, B3aUMOJCHCTBUE TET,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUVIEHHOM OCBhIO BpAlllCHUs, Mepenada IaBJICHUA
TBEPIABIMU TEJIaMH, XKUAKOCTIMU M ra3aMu, aTMOC(EpHOE AaBJICHHE, IUIaBaHUE Tel,
MIPEBPAIICHUS] MEXaHUYECKOW HSHEPryur) MO OMUCAHUI0 WX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYECHHBIX (PU3MYECKHUX SIBICHUNW B OKPYKaIOIIEM
MUpE, B TOM YnCie (PU3UUECKHE SIBJICHUS B IPUPOJIC: IPUMEPHI ABIKCHUS C PA3TUIHBIMHU
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CKOPOCTSMHM B >XKMBOW WM HEKHMBOW INPUPOJE, ACUCTBUE CUIBI TPEHUS B IPUPOJE U
TEXHHUKE, BIMSHHE aTMOC(EepHOro MaBiCHHUS Ha XKUBOW OpraHM3M, IUIaBaHHE pbIO,
phlYard B TeEJI€ YEJIOBEKA, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ady B YUYEOHYIO,
BBIJIEJISAITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

OMUCHIBATh HU3YYEHHBIE CBOWCTBA Tel M (U3NYECKUE SIBICHUS, HCHOJIB3Ys
¢uznyeckue BeIMUUHBI (Macca, 00bEM, IUIOTHOCTh BELECTBA, BPEMsI, IIyTh, CKOPOCTb,
CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSYKECTH, BEC Tejla, CUJIa TPEHUS, JABICHUE
(TBEpOrO TENa, KUAKOCTH, ra3a), BbITAJIKMBAIOUIAs CHJIa, MEXaHW4eckas paloTa,
MOILHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(P(PHUIMEHT MOJE3HOr0 JEHCTBUS
MEXaHU3MOB, KMHETUYECKAasl U NOTEHLMAJIbHAS SHEPIUs), NPU OMNHCAHUHM IMPABUIIBHO
TPAKTOBaTh (PU3UUYECKUN CMBICI UCHOIb3yEMBbIX BEITUUMUH, UX 0003HAUEHUS U €IUHULIBI
($u3NyeCKUX BEJIWYMH, HAXOAUTHh (HOPMYIbI, CBS3bIBAIOUIME JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JIPYTMMU BEIUYMHAMH, CTPOUTHh TpaQUKA H3YYEHHBIX 3aBUCHMOCTEH
(u3NYECKUX BEJUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHMUSI U IPOLIECCHI, UCIOJB3YS
IpaBUia CIOKEHUs Cuil (BIOJb OJHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «30710TO€E MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUs MEXAaHUYECKON 3HEpruu, NpHU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (DU3MUECKUE SBJICHMS, MPOLECChl M CBOMCTBA TeJl, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud MPaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABITH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTWYECKUX IIaroB
¢ onopoil Ha 1—2 U3y4YeHHBIX CBOMCTBA (PM3MUECKUX SBIECHUM, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3anauu B 1-2 paeilcTBus, MCMONB3ys 3aKOHBI U (HOPMYJIbI,
CBsI3bIBAIOLIME (PU3UUECKHIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]aul 3alChIBATh
KpaTKOE YCIIOBUE, MOJCTaBIATh (PU3MUYECKHE BEIUYMHBI B (HOPMYJBI M MPOBOAMUTH
pacy€Thl, HAXOAUThH CIIPABOYHBIE JaHHBIE, HEOOXOUMBIE JJI pEeLIEeHUs 3aa4, OLlEHUBATh
PEATMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETNUUHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PUIUUECKUX
METO/IOB, B OIMCAaHUU HWCCIAEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEANOIOKEHUE
(runotesy), pa3IuyaTh U HHTEPIPETUPOBATH MOIYUYECHHBIN Pe3yIbTaT, HAXOAUTh OIIMOKU
B XOJI€ OMbITA, JeJIaTh BHIBOBI [0 €r0 pe3yJIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOACHHUIO (DU3WYECKUX SIBICHUNW WU (DU3NIECKUX
CBOMCTB TeJ: (pOPMYJIUPOBATH MPOBEPSIEMbIE MPEANONI0KEHHS, COOUPATh YCTAaHOBKY
U3 IPEI0KEHHOT0 000PYI0BaHUs, 3aMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbL;

BBITIOJHATH MPSIMbIE U3MEPEHUST PACCTOSHUS, BPEMEHH, MAacChl TeJia, 00bEMa, CHIIBI
U TEMIEPATyphbl C UCMOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHusl IpUOOPOB C YUETOM 3aJaHHOM aOCOJIFOTHOM MOIPEUIHOCTH U3MEPEHUI;

IPOBOJIUTH UCCIIE0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJTMYUHBI OT IPYron
C UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYILIETOCS
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TeJla OT BPEMEHM JBWKECHMS TEJa, CUJIbl TPEHUSI CKOJILKEHUS OT Beca Tejla, KauecTBa
00paOOTKM TIOBEPXHOCTEM TEd M HE3aBUCUMOCTH CHJIBI TpPEHHUS OT IUIOUIaad
CONPUKOCHOBEHHUS TEJI, CUJIbl YIPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH
CWIbl OT 00bEMa TOrpY>KEHHOM 4YacTH TejJa W OT IUIOTHOCTU JKUJKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Tea, OT IIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUI
IJIaBaHUs TEJ, YCJIOBUM paBHOBECHUS phluara M OJIOKOB, y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOT0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEIys
NPEIJIOKEHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJdbTaThl MOJIYYCHHOW 3aBUCUMOCTHU
bu3MYecKuX BETUYUH B BUJE MPEIJIOKEHHBIX TAOIUI] U TrpadUKOB, JENaTh BHIBOJbI
10 pe3yJbTaTaM UCCIEI0BaHNUS;

MIPOBOJIUTh KOCBEHHBbIE M3MEPEHUs (PU3MYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUIAKOCTH U TBEPIOIrO TeNa, CUJAa TPEHUS CKOJBXEHUS, JIaBJIEHWE BO3AyXa,
BBITAJIKMBAIOIIAsl CHJIA, ICHCTBYIONIAs HA TIOTPYKEHHOE B )KUJIKOCTh TENO, KO3 OULUEHT
MOJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYs MPEMIOKEHHOW HHCTPYKLIUU: TIPH
BBITIOJIHEHUHU HM3MEPEHUN COOMpaTh JKCHEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padore ¢ J1adopaToOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIOIINECS COCYbI, OapOMETp, phluar, MOABUKHBIA U
HETOIBMXHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEepU30BaTh TPUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM Ha WX OMUCaHUs (B TOM YHWCIE: TOMAIIUIHUKH, YCTPOWCTBO
BOJONPOBO/IA, THAPABIMYECKUA MPECcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJIb3Yysl 3HAHMUS O CBOWCTBAX (PU3MYECKUX SIBICHUN U HEOOXOIUMBIE
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHI (HAXOAUTH HMHPOPMAIIMIO O MPUMEpax) MPAKTUYECKOTO
UCIONB30BaHUsl (PU3MUECKUX 3HAHWM B TOBCEIHEBHOM KHU3HU JUId OOECHeueHUus
O0e3omacHOCTH TMpu OOpalleHUH C NpuOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHUS 3710POBbsI U COOJIOICHUS] HOPM 3KOJIOTHYECKOTO TTOBE/ICHUS B OKPYKArOIIeh
cpene;

OCYUIECTBJISATh OTOOp MCTOYHMKOB HMH(popMauuu B MHTEpHETE B COOTBETCTBUU
C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOILNXCS 3HAHUIM U TyTEM CpPaBHEHUS
Pa3IMYHBIX MUCTOYHHUKOB BBLACNATh MHPOPMALIMIO, KOTOpask SABJISIETCS MPOTUBOPEUUBON
WM MOYKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 33aJaHUNd HAYYHO-TOIMYJISIPHYIO
IUTEPATypy (U3UYECKOTO COJIEpXKAHMS, CIPABOYHBIE MaTepUalbl, PECYpChbl CETH
WNutepuer, Bnaaerb mnpuéMaMud KOHCIEKTUPOBAHMA TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 WCTOYHUKOB MHGPOpMANUU (PU3NYECKOTO COACPKAHMS, B TOM YHUCIE MyOJIMYHO
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nenaTh KpaTKhe COOOIIEHUS O pe3yibTaTaX MPOEKTOB WIM YYeOHBIX HMCCIIEIOBaHUM,
IIPU 3TOM T'PAMOTHO MCIOJIb30BAaTh W3YUYEHHBIM MOHATHUIHBIA anmapaTr Kypca (QU3MKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALIUEH;

IIPU BBITOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUM pacipenensiTh 00sI3aHHOCTH
B IpYIMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/ladaMU, CIEAUTH 3a BHITTOJIHEHUEM I1JIaHa
JEUCTBUM, aJIEKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JIE€ATEIBbHOCTh TPYIIIIHI,
BBICTpPANBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K koHiy oOyueHus B 8 kJlacce mpeIMETHbIE pe3yJbTaThl HA 0Aa30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUIAIONITUXCS YMCHHUIA:

MCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mephbl MOJIEKYJI, TEMJIOBOE JIBMXKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe€ COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKHEe U aMopdHBIE Tea,
HACBHIIIEHHBIN U HEHACHILEHHBIN Tap, BIAXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSS

SHEPrusl, TEIIOBOW JABUTATENb, SJIEMEHTAPHBINA JJICKTPUUYECKHUUN 3apsill, JIEKTPUUECKOE
10JIe, MPOBOJHUKH U IUAJICKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pasnuyaTh sBJICHUS (TEIIOBOE paCIIMPEHUE U CKaThe, TeIuionepeaayda, TermioBoe
paBHOBECHE, CMAauMBaHUE, KaNWJUISIPHbIE SBJICHHS, HWCIAPEHUE, KOHJICHCAIIMS,
IJIaBJICHUE, KpUCTaJUIN3aLUs (oTBepaeBaHue), KHUIICHHE, TerJionepeaaya
(TemIOnpPOBOTHOCTh, KOHBEKIIMS, M3Ty4Y€HHUE), DJIEKTpU3aIlusl TeJ, B3aUMOJICHCTBUE
3apsiOB, JCUCTBUSI JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBHE
MarHuTOB, JAEHCTBHE MArHUTHOTO TOJs HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHas
UHIYKIUSA) 10 ONMCAHUI0O HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUIUX JaHHOE (HU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3NYECKUX SIBJICHUI B OKPYKAroIIeM
MHUpE, B TOM 4YHCJI€ (PU3MUYECKHE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKCHUE W
KaNWUISIPHBIE SIBJIEHUS B NPUPOJE, KpUCTALIBI B mpupone, uznydenne ComHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpHu3bl, 0Opa3oBaHHWE POCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(hepe, JIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiid, apeid MoITFOCOB, PO MATHUTHOTO TOJIS ISl )KU3HUA Ha 3emiie, MOJISpHOe
CUSHUE, TP OTOM TIEPEBOJUTH TMPAKTHYECKYIO 3a/ladyy B Y4YEOHYIO, BBIICISATH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3NIECKUX SIBICHUM;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN U (U3MUECKHE SIBICHUS, WCIOIb3YS
bu3nYecKkue BEIWYUHBI (TeMIeparypa, BHYTPEHHSS SHEPTHs, KOJIMYECTBO TETUIOTHI,
yJelbHasl TEIUIOEMKOCTh BEILECTBA, y/AEJbHAs TEIUIOTA IUIABJIEHUS, yJIeJIbHAs TEIUIoTa
napooOpa3oBaHusl, ynelbHAas TEIUIOTa CTOPaHHsS TOIUIMBA, KOI(PQUIIMEHT IMOJE3HOTO
JICUCTBHSI TEIUIOBOM MAIWHBI, OTHOCUTENIbHAS BIJIAXKHOCTb BO3/1yXa, JJIEKTPUUECKUN
3apsizi, CUJIa TOKA, JIEKTPUUECKOE HAIPSKEHHUE, COMPOTUBIICHUE TPOBOJAHUKA, YIEIBHOE
COTPOTHUBJICHUE BENIECTBA, pa00OTa U MOUTHOCTH DJECKTPUIECKOTO TOKA), IPH OMUCAHUHU
MPaBUJILHO TPAKTOBATh (DPM3MUECKUN CMBICT MCIOJIB3YEMBIX BEITWYNH, 0003HAUYCHUS U
CeAVHUIBI  (U3UYECKUX BEJIMYWH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TPAPUKA HU3YICHHBIX
3aBUCUMOCTEHW (PM3NUECKUX BEITUYHH;
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XapaKTepHU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SBJICHHUS U MPOLIECCHI, UCIOIb3YS
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUHM CTPOCHHS BEIECTBA,
NPUHIUI CYNEPIIO3UIMH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH Oma Jy1s y4yacTka uenwu, 3akoH Jlkoyns—JIeHua, 3akOH COXpaHEHHUs JHEPTHH,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MaTEMaTHIECKOE
BBIPAKCHHE;

OOBSCHATH (PU3UUECKHE MPOIECChl M CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid  NPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:  BBISBIATh  MPUYUHHO-
CJICJICTBEHHBIE CBSA3H, CTPOUTH 00BsACHEHUE U3 1-2 JIorMuecKux maroB ¢ onopoit Ha 1-2
U3YYEHHBIX  CBOMCTBA  (DU3MYECKUX  SIBJICHUH, (PU3MYECKHX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THblE 3a1ayd B 2—3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIbL,
CBSI3bIBAIOLIME (PU3NUECKHIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]aul 3alChIBATh
KpaTKOE€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUs 3aJadyd, BbIOUpATh
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIsl €€ PEeleHUs], IPOBOJUTH PACUEThl U CPABHUBATD
NOJy4YEHHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUIUTh NPH MOMOIIM (PU3MYECKHX
METO/OB,  HCIIOJNB3ys  ONHMCAHUE  MCCIENOBAaHUSA,  BBIICIATH  IPOBEPSEMOE
MPEANOJOKEHNE, OLICHUBATh NPABWIBHOCTh TMOpSIKA MPOBEIEHUS HCCIEAOBAHMS,
JienaTh BbIBOJIBI;

IIPOBOJUTH OMBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBJICHUNW WA (PU3HMUECKUX
CBOMCTB TeN (KanWUISpHbIE SBJICHMS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0beéma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS U HAIPEBAHMS IPU U3IYYEHUU OT I[BETa
u3JIydarome (MorjomapIleii) MNOBEPXHOCTH, CKOPOCTh HCHApeHUss BOJBI OT
TEMIIepaTypbl KUAKOCTH U IUIOMIAAM €€ TOBEPXHOCTH, JJIEKTpHU3aluusi Tel U
B3aUMOJICUCTBUE AIIEKTPUUECKUX 3apsiiOB, B3aWMMOJECHCTBHE IOCTOSIHHBIX MArHUTOB,
BU3YyalIM3allisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOWCTBA 3JEKTPOJBUIATENS
MOCTOSTHHOTO TOKa): (OpPMYJMpPOBaTh MpPOBEpSEMbIE MPEANOJIOKEHUs, CcoOUpaTh
YCTaHOBKY U3 IPEAJI0KEHHOT0 000PYI0BaHUs, OMMCHIBATH X0/ ONbITa U (OPMYITUPOBATH
BBIBOJIbBL;

BBINIOJIHATh TPSMbIE HW3MEPEHUS TEeMIIepaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKAa, HANpPsDKEHHS C MCIOJb30BAHMEM AHAJIOTOBBIX IMPUOOPOB U
JAaTYNKOB (PU3NYECKUX BEJIWYUH, CPAaBHUBATH pE3YJNbTAaThl H3MEPEHHN C Y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOU (PM3MUECKOU BETMYHMHBI OT JPYTOM
C MCIOJIb30BAaHUEM NPSIMBIX HM3MEPEHHUI (3aBUCMMOCTH CONPOTUBIIEHUS IMPOBOJHUKA
OT €ro JJIMHBI, IJIOIIAX MONEPEYHOTO CEYEHUS U YIETbHOTO CONPOTUBIIEHUS BEIIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYLIErO Yepe3 NPOBOJHUK, OT HAIPSLDKEHUS HA IPOBOJHUKE,
WCCJIEIOBAHUE IIOCJEA0BATEILHOIO W NApaJIeIbHOTO COEIWHEHUN IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBIMOJHITH M3MEPEHUS, CIELys
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MPEVIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJbTaThl MOTYYCHHOM 3aBUCUMOCTH B BUJIC
Tabnui u rpaduKoB, ACJIaTh BHIBOJBI IO PE3yJbTaTaM UCCIEIOBAHMS;

IIPOBOJIUTH KOCBEHHBIC U3MEPEHUs PU3HMUECKUX BETUYUH (yIeTbHAs TEII0EMKOCTh
BEII[ECTBA, COMPOTHUBJICHUE MPOBOJHUKA, padOTa W MOIIHOCTH JJEKTPUICCKOTO TOKA):
IJIAHUPOBATh W3MEPEHUsA, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, ClIEIys
MPEVI0)KEHHOW UHCTPYKIIUMU, U BEIYUCIISTh 3HAUCHUE BEJIIMUUHBIL;

coONI0/IaTh TpaBWJIa TEXHUKH OE30MacCHOCTH TpH padoTe ¢ J1abopaTopHBIM
000OpyI0BaHUEM;

XapaKTeprU30BaTh MPHUHIMILI JICUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha UX OmucaHus (B TOM YHCIIE: CUCTEMA OTOIUICHHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUYETUYUK DICKTPUUECKOM
SHEPIUH, DJIEKTPOOCBETUTEbHBIE MPUOOPHI, HArpeBaTENbHbIC AJICKTPONPUOOPHI
(mpuMepsbl), DIIEKTPUYECKUE MPEAOXPAHUTENINU, IJICKTPOMATHUT, SJIEKTPOJBUTATEIb
MIOCTOSTHHOTO TOKAa), HCHOJIb3ysl 3HAaHMUS O CBOMCTBaX (UBUYECKUX SIBICHUU W
HE00XoaUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIE MPUOOPHI
10 CXeMaM U CXEMaTUYHbIM PUCYHKAM (3KMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTelIh BHYTPEHHEIO CrOpaHUsl, JIEKTPOCKOI, PEOCTar), COCTaBISATH
CXEMBbI 3JIEKTPUUYECKUX LEMEN C MOCIEIOBATEIbHBIM U MapaJIEIbHBIM COECIMHEHUEM
AJIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYCHUS DJIIEMEHTOB AJICKTPUYECKUX IICTICH;

NPUBOIUTH TPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEAHEBHOM KU3HM i oOecreueHus
0€30MacHOCTH IPY OOpAIICHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOUCTBAMH, COXPAHCHHUS
3JI0POBbsI U COOJIIOICHHSI HOPM SKOJIOTUUYECKOT0 MIOBEICHUSI B OKPYIKAIOIIEH cpeie;

OCYIIECTBJIATh MOUCK HH(pOpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHMU M MyTEM CPABHEHUS JOMOJHUTENIbHBIX HNCTOYHHKOB
BBIICNISATh MH(OpMaIuio, KOTOpas SBISETCS MPOTUBOPEYUBON WU MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOJIH30BaTh TPU BBHIMIOJIHGHUM YUYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (UUYECKOTO COJEPIKAHMS, CIPABOYHBIC MaTEPHANbI, PECypChl CETH
WNuTepHer, BuageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, TPeoOpa3zoBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHUE YCTHBIE COOOIIECHMs, 0000Mmas
uH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJEP)KAHMS, B TOM YHUCIIC
nyOMUYHO  TPENCTaBISATh  pe3yJdbTaThl  MPOCKTHOM  WJIM  HMCCIEN0BATEIhCKOU
JEATEIIbHOCTH, MPU 3TOM IPaMOTHO HMCIOJIb30BATh MU3YYEHHBIN MOHATUWHBIA anmapar
Kypca (pU3HKH, COPOBOKATH BBICTYIUICHNUE MTPE3CHTAIIUCH;

MIPU BBHITIOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHUMN (DU3MUECKUX TPOIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TIOCTABIICHHBIMHU 3a/1auaMU,
CI€AUTh 3a BBINOJHEHUEM IUJIaHA JCUCTBUM U KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHMBATh COOCTBEHHBIH BKJIAJ B  JICATCIBHOCTh  TPYMIbI, BHICTPAUBATH
KOMMYHUKATHBHOE B3aUMOICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3perniaTh KOHMIUKTHI.
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K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

WCIIOJB30BaTh IOHATHUSA: CHCTEMA OTCYETA, MAaTEpUANIbHAs TOYKA, TPACKTOPHSI,
OTHOCHTEIFHOCTh MEXaHUYECKOTO IBWXKEHHS, AedopMmarus (ympyras, IiacTH4ecKas),
TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KH, LIEHTP TSHKECTH,
aOCOJIIOTHO TBEPJOE TEJIO, LIEHTP TSHKECTH TBEPJOTO TENIAd, PABHOBECUE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIC BOJIHBI, [ITKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TaTbHO30PKOCTb, CIIEKTPhI UCITy CKaHHSI
¥ TIOTJIOIIEHUS, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs], U30TOIbI, AepPHAS SHEPTETHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABUXEHUE, CBOOOHOE MAJIEHUE TEJ, PABHOMEPHOE
JBUKECHHE II0 OKPYXXHOCTH, B3aUMOJECUCTBUE TE€JI, PEAaKTUBHOE JBUXCHHUE,
Kosie0aTeIbHOE JBM)KEHHME (3aTyXarollMe M BbIHYXJICHHbIE KojieOaHUs), PE30OHAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jiokKeHne OeI0ro cBeTa
B CIIEKTP H CJOKEHHE CHEKTPAJIBHBIX IBETOB, JUCIEPCUS CBETA, E€CTECTBEHHAA
PaZ0aKTUBHOCTh, BO3HUKHOBEHUE JTMHENYATOTO CIIEKTPA U3TYUYEHUs) IO ONKUCAHUIO UX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE
SIBJICHHE;

pacno3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NUYECKUX SIBJICHUH B OKPYKAIOIIEM MUPE
(B TOM yucie (pU3nvYecKue SIBJICHUS B IPUPOJIE: MPUIUBbI U OTIUBBI, ABHKEHHUE TIJIAHET
CoOnHEYHON CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHUYECKUE BOJHBI, I[yHaMH, 3XO, LBETa Tell,
ONTUYECKHE  SIBJIEHUS B  MNpPUPOAE, OHUOJOrMYECKOe  JIEWCTBHE  BUAMMOTO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO M3JIyYCHUH, €CTECTBEHHBIH paOAKTUBHBIN
G oH, KOCMUYECKUE JTyUd, PATMOAKTUBHOE U3JIyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaJMOAaKTUBHBIX HM3JIYYEHH Ha OpraHuM3M YeJOBEeKa), MpU OTOM MEpPEBOIUTH
MPAKTUYECKYIO 33/adyy B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (TMPU3HAKH)
bu3HUECcKUX SBJICHUI;

OMHCHIBATh W3YYCHHBIC CBOMCTBA TEN W (PU3UUYECKHE SIBIICHUS, WCIOIb3YS
bu3nYecKue BEIMYMHBI (CPeAHsst 1 MTHOBEHHAs CKOPOCTh Tea MPU HEPAaBHOMEPHOM
JIBH>)KCHUM, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJOoBas CKOPOCTh, CHJIA TPEHHUS, CHIIA
YIPYTrOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOIO MajeHUsI, BEC Teja, UMITYJIbC Telna,
UMITYJIbC CHJIbI, ME€XaHW4ecKas padoTa MU MOIIHOCTb, MOTEHLMAJIbHASA DHEPTUs Tela,
MOAHATOrO HaJ IOBEPXHOCTBIO 3€MIIM, NMOTEHUMAJbHASI DHEPIUS CKATOW NPYKHUHBI,
KWMHETHYECKasi SHEPTHUsI, TIOJTHAS MEXaHWYECKasi JHEPTHs, IEPUOJT U YaCTOTa KOJICOaHMi,
JUIMHA BOJHBI, TPOMKOCTHh 3ByKa M BBICOTAa TOHA, CKOpPOCTh CBETa, II0OKA3aTellb
MPEJIOMJICHUST CPENbl), MPU OMHCAHWH TMPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUEHUS M €AUHUIBI (PU3MUYECKUX BEIMYMH, HAXOAUTh
(bopMyIIbl, CBSA3BIBAIOUIME JTaHHYIO (U3MYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMU,
CTPOUTH TPpaPrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

26



XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBIICHUS W MPOLECCHI, MCIOJIb3Ys
3aKOH COXPAHEHHUS HHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIIUU
CHJI, TIPUHIIUI OTHOCUTENbHOCTH [ammies, 3akoHbl HbplOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsiI0BOTO
U MacCOBOTO UYHCEN TpH SIEPHBIX pEaKiusiX, MpH OSTOM JaBaTh CIOBECHYIO
(GbopMyIHMPOBKY 3aKOHA U 3alIMCHIBATh €70 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  NPaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUUHMHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTMUECKUX IIIaroB ¢ OMOpOoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DUM3MUECKUX  SBJICHUN, (PU3NYECKHMX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemath pacu€THbie 3a7add (OMHUpArONIUMEcs Ha CUCTeMy U3 2—3 ypaBHEHUN),
UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOLINE (PU3NUECKHE BEIMYMHBI: HAa OCHOBE
aHallM3a yCJIOBHUS 3a/1ayMl 3aIUCHIBATH KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOIINE WIIH
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE JIs PEIICHUs,
IPOBOJUTD PACUYETHI M OLICHUBATh PEATUCTUYHOCTD MOIYYEHHOTO 3HaYCHUS (PU3NUECKON
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB,  HWCIOJIb3ySl ~ ONWCAaHUWE  MCCICAOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
IPEIOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOpPsAKAa IPOBENEHUS HCCIEIOBAHMUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OTBITOB;

MPOBOANTH OIBITHI MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WM (PU3UIECKIX
CBOMCTB Ten (M3y4eHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUsS DHEPIHH,
3aBHCUMOCTbH Mepro/ia KoueOaHuil MpyKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OPYKUHBl M HE3aBUCHUMOCTh OT AaMIUIMTYJbl MajblX KoJIeOaHWH, MpsIMOJUHEIHOEe
pacnpoCTpaHEeHUE CBETa, Pa3okKEeHUEe Oesoro cBeTa B CIEKTpP, M3YyYEHUE CBOMCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOMparoiiei
JUH3e, HAOMI0JeHUE CIUIOIIHBIX U TUHEHUYAThIX CIIEKTPOB M3ITYYEHHUS): CAMOCTOSATEIbHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HA0Opa 000PYI0BaHUS, OMUCHIBATH X0/ OMBITA U
€ro pe3yNbTathl, (POPMYIHPOBATH BHIBOJBL;

IIPOBOUTH TIPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX H3MEPEHUMN, ONpENeTsisi CpeaHee
3HaUCHUE U3MepseMON BeIMYMHBI ((POKYCHOE paccTossHuE CcOoOMparouel JUH3bI),
000CHOBBIBaTh BBIOOP cIoc00a u3MepeHus (M3MEPUTEITHHOTO MPUOOopa);

MIPOBOIUTH UCCIICOBAHHIE 3aBUCUMOCTEH (PU3NIECKUX BEJIMUMH C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHKCHUHU
0e3 Ha4aJIbHON CKOPOCTH, Tepruoja KoJie0aHWH MaTEMATUIECKOTO MAasTHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETa OT yrja MaJieHus W yIria MNpeaoMIICHUs
OT yIJIa aJIeHus): TUIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEILHO COOMpPaTh YCTAaHOBKY,
¢ukcUpoBaTh pE3yNbTAThl MOJTYYEHHONW 3aBHUCHUMOCTH (PU3MYECKUX BEIUYMH B BHJE
Ta0IMIl U TPaUKOB, AEJIATh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;
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IPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYUH (CPEOHSs CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO MajeHUS,
KECTKOCTh TPYXUHBL, KOAPOUIIUEHT TPEHHUS CKOJBXKCHHs, MEXaHWdeckas pabora u
MOIIHOCTb, YACTOTA U MEPUOJT KOJIeOaHNI MaTeMaTHUYECKOrO U MPY>KUHHOTO MasITHUKOB,
ONTUYECKas cujia COOMpPAIOIIEH TMH3bI, PATUOAKTUBHBIN (POH): MITAHUPOBATH U3MEPEHHUS,
cOOMpaTh OKCIEPUMEHTAIBHYI0 YCTAaHOBKY U BBIIOJHATH HU3MEPEHUs, CIEAys
IIPEIOKEHHOW HWHCTPYKLMH, BBIYHCIATH 3HAYCHHUE BEJIMYMHBI W aHAJIU3UPOBATh
MOJIYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH mMpu paboTe ¢ 1ad0paTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YUYEHHBIX (PU3UUYECKUX MOJENEN: MaTepruaIbHast
TOUYKa, a0COJIOTHO TBEPJOE TEJO, TOUEUHBIH HCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
IUIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIEJb aTOMHOTIO SJ1pa;

XapaKTEepU30BaTh NPHUHIMUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOM HA UX OMMCAHUSA (B TOM YHUCIE: CHUAOMETP, JaTYUKHU MOJOKEHUS,
PacCTOSIHUS U YCKOPEHMsI, paKeTa, 9X0JI0T, OUKH, MIEPUCKOI, (poToanmnapar, ONTHYECKUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETpP, Kamepa BuiabCcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPHU PEIICHUH
y4eOHO-IIPAKTUUECKUX 3aJay, ONTHYECKHUE CXEMbl IJISi TOCTPOCHHS H300paKeHH
B IUIOCKOM 3€pKajie U COOUparoIeH JINH3E;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HHGPOPMALMIO O TPUMEPAX) MNPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM MKU3HU [UIsl oOecnedyeHus
0e30omacHOCTH TMpu OOpalieHuH ¢ NOpubopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 310POBbsI U COOJIIOIEHUS] HOPM SKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKaroIIen
cpexe;

OCYUIECTBJIATh MOUCK HHMOpManuu Qunyeckoro cojepxanus B HMHTepHeTe,
CaMOCTOSITENIbHO (POPMYJUPYST TMOHMCKOBBIA 3alpoc, HAXOJUTh IYTH OINpEIesICHUsS
JIOCTOBEPHOCTH TOJTYyYE€HHOW WH(GOpMAllUM HA OCHOBE WMEIOIMIMUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

WCIOJIb30BaTh IPU  BBIMIOJHEHUH YYEOHBIX 3alaHUil  HAayYHO-TIOMYJISPHYIO
JUTEPATypy (HU3UYECKOTO COJEPKaHMsI, CIPaBOYHbIE MAaTEpHUalIbl, PECYpPChl CETU
WUuTepuer, Bnaaerb npuéMaMud KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE U YCTHbIE COOOLIEHUSI Ha OCHOBE
uHbOpMaAllMU W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpPN AHUS, ITYyOIMYHO
IIPENCTABIIATH PE3YJIBTATHI IPOCKTHOW MM UCCIIE0BATEIbCKON NEATEIBHOCTH, IIPU 3TOM
rPaMOTHO HCHOJIb30BaTh MW3YYCHHBIM NOHATHUMHBIA armapar HM3y4aeMoro pasziena
GuU3MKK W COMPOBOXAATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4&ToM O0coOeHHOCTEN
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUME

7 KUIIACC
No HanmenoBanue KomuuectBo | [IporpammHoe conepxxanue OCHOBHBIE BU/IbI ICATEIIBHOCTH 00YYaIOIIUXCS
n/m pa3ziesioB U TEM 4acoB
y4eOHOro npeaMera

Pasznen 1. ®usuka u ee poJib

B IO3HAHNM OKPY KaI0LIero Mupa

1.1 | ®usuka— Hayka 2 ®dusuka — Hayka o Ipupojie. | BelsiBieHue pa3nuunii Mexxay GU3nIecKuMH U
0 IPUPOJIE SIBrieHus npuUpOIbL. XAMHUYECKUMH MPEBPAILCHUSMU.
dusuyeckue IBICHUA: Pacno3naBanue u kiaccudukanus GU3nIecKux
MEXaHHUYECKHE, TCIIOBBIC, SIBJICHUM: MEXaHHUYECKHUX, TCIJIOBBIX,
BJIEKTPUYECKHUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBBIC, Habmronenue n onmcanue GuU3NUECKUX SIBICHUI
3BYKOBBIE
1.2 | ®dusnyeckue 2 dusnyeckure BEINYNHEL. Onpenenenre UEHbI AEICHUS Kb
BEJIMYMHBI N3mepenne puzmdeckux U3MEPUTEIILHOTO MpUoopa.

BEJIMYUH. OU3HUECKUE
npubopsl. [lorpenrHocts
U3MEPEHUN
MexnayHapoaHas cucteMa
€IMHUII

N3Mepenne nTMHENHBIX pa3MeEPOB TEIl U

POMEKYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.
H3mepenue Temmepatypsl PU HOMOLIA
KUIKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPATYPHL.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HATIPUMED, pa3MEPOB MAJIIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSHUM, MaJTbIX
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IPOMEKYTKOB BpeMeHH. O0CyxkieHre
npe/IaraeMbIx crocoboB

1.3. | EcrectBeHHO- 2 Kak ¢usuka u apyrue BriiBmxenue runores, O0bICHSIIOMUX MPOCTHIC
HAy4YHbIH METO €CTECTBEHHBIE HAYKU SIBJICHHUSI, HAITPUMeED:
MIO3HAHUS M3YYaloT IPUPOTY. — MOYeMY OCTaHABIIMBACTCS ABIKYIIEECS
EctecTBeHHO-HaY4YHBIN 10 TOPU3OHTAIBHOM MOBEPXHOCTH TEJIO;
METO]T IO3HAHUS: — MOYEeMY B KapPKYIO IMOTOAY B CBETIION O/ICHK/IC
HaOJI0/IeHNEe, IOCTAaHOBKA | MIpoxJ1agHeil, yeM B TéMHOM. [Ipeanoxkenue
Hay4YHOTO BOIIpOCa, CIIOCOOOB MPOBEPKH TMIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBenenue uccienoBaHus 1Mo MPOBEPKE KaAKOM-
HKCIIEPUMEHT IO MIPOBEPKE | TUOO TUTIOTE3HI.
TUNOTE3, 00bSICHEHUE [TocTpoenue npocTerux Moaenen Gu3ndeckux
HaOJII0aEMOTO SIBJICHUSI. SIBJICHU (B BUJIC PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue Gu3nYECKux NaJICHUE MTPEAMETA; MPAMOIUHENHOE
SBJICHUHM C TOMOIIBIO pacrnpocTpaHeHue CBeTa
MOZEeIIen
Hroro no pazaeny 6

Pa3nen 2. IlepBoHayaibHbIE

CBCACHHUS O CTPOCHHUH BEILIIECTBA

2.1

CtpoeHue BelecTra

1

CtpoeHue BellecTna:
aTOMBI ¥ MOJICKYJIBI, MX
pa3mepsl. OnBITHI,
JIOKa3bIBAIOIIHIE
JTMCKPETHOE CTPOCHHUE
BEIIECTBA

HaGnronenue u nHTEppeTanus OnbITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C UCTIOIb30BaHueM (hoTorpaduii, MOTyUYEeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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IraMeTpa aToMa METOZOM PSi/IOB
(c ucronb3oBaHueM Qororpaduii)y».
OmnpeneneHre pa3MepoB MajbIX TEN

2.2 | JIBmxeHue
B3aNMO/ICHICTBHE
YaCTHI] BEIIECTBA

JIBU>KEHME YaCTHUI]
BemiecTBa. CBA3b CKOPOCTH
JBU>KEHUST YaCTHIL

C TEeMIEpaTypou.
bpoyHoBCKOE nBUKEHNE,
b dys3us.
B3anmMoneiicTBre yacTuiy
BEILIECTBA: IPUTSHKCHUE U
OTTAJIKWBaHUE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
IBWKEHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIOJCHHUIO TETIIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenne u 00bSICHEHNE OMBITOB IO
0OHAPYKEHHIO CHJT MOJICKYJIIPHOTO MPUTSKEHUS
U OTTAJIKUBaHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTAJLTHYECKUX ) TEJL.
BzanmocBs3p Mmexy
CBOVMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN
BOJIbI

Omnucanue (¢ UCIOJIb30BaHUEM TIPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuUil B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEPJIBIX TEI.

OO0BsicHEHUE MaJION CKUMAEMOCTH KUJKOCTEH U
TBEPIIBIX TEJ, OOJIBIIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus PopMbl TBEPABIX TE U
TEeKY4eCTH KUJKOCTH.

[IpoBenieHre ONBITOB, I0KA3bIBAOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOISATCS
B CpPEIHEM JaJbllle IPYyT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B JKUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3H MEKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSIHUM BOJIBI U
CYILIECTBOBAHUEM BOJHBIX OPIraHU3MOB

(MC — Ouomnorus, reorpadusi)

Hroro no pazneny
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Paznen 3. /IBu:keHne 1 B3aUMoO/IeliCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHn4ecKoe IBUKEHUE.
JIBIDKCHHE PaBHOMEpHOE 1
HEpPaBHOMEPHOE JIBIKCHUE.
Cxopoctb. Cpennsis
CKOPOCTH TIpHU
HEPaBHOMEPHOM
nBKeHnU. Pacuér myTu n
BPEMEHH JIBUKEHUS

HccnenoBanue paBHOMEPHOTO IBUKEHHS,
OIpe/IeNICHUE €r0 MPU3HAKOB.

Habnronenue HepaBHOMEPHOTO JBUKEHUS U
OIpE/IeNICHUE €r0 OTIINYUI OT PAaBHOMEPHOI'O
JBUKCHHSL.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBUKEHUS (IIapUKa B )KUJIKOCTH, MOJIETTN
AJIEKTPUYECKOTO aBTOMOOUJIS U T.1.).
Omnpenenenne cpeaHe CKOPOCTH CKOJIbKEHHUS
Opycka WK IIapuKa 10 HAaKJIOHHOH MJIOCKOCTH
Pemenue 3aa4 Ha onpeiesIeHUe MyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JABUKECHUS.

AHanu3 rpauKoB 3aBUCUMOCTHU IIyTH U CKOPOCTH
OT BPEMEHU

3.2 | Muepuus, Macca, 4 SIBieHue uHEPIUU. 3aKOH
MJIOTHOCTbH uHepuuu. Bzaumoenictue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
NIBIDKEHUS TeJl. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeliecTBa.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eUHULIE O0BEMA
BEILIECTBA

OOBbscHEHNE U TPOTHO3UPOBAHUE SBJICHUIH,
00yCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUH HIIN PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHHE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

[IpoBenenue u aHanu3 ONBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS TEla B Pe3yJIbTaTe JEUCTBUSA HA HETO
OPYrUX Tell.

Pemrenue 3a1a4 Ha onpeeneHre MacChl Tela, €ro
00BbEMa U IVIOTHOCTH.

32



[IpoBeneHue u aHAJIU3 OTIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHUS
CKOpPOCTH TeJla OT €0 MaccChl MpH
B3auMozeiicTBuu Tei. i3Mepenue Maccel Tena
Pa3IMYHBIMU CIOCOOAMH.

OmnpeneneHue MIOTHOCTH TeJa B Pe3yJIbTaTe
U3MEPEHHUs €ro Macchl U 00bEMa

3.3

Cuna. Buabe! cui

14

Cuia kak xapakTepUCTHKa
B3aMMOJICHCTBHS TEII.
Cuia ynpyrocT#l ¥ 3aKOH
I'yxa. M3mepenune cusl

C IOMOUIBIO TUHAMOMETPA.
SIBiieHUE TATOTEHUS U CUJIa
TsKecTU. Cuiia TSHKECTH
Ha JPYruX IUIaHEeTaxX.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIPABJICHHBIX 110 OJHOU
IIPSMOM.
PaBHozencTBYIOIAs cuil.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE
nokosi. TpeHue B mpupoae
Y TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUIUHBI
MU3MEHEHUS CKOPOCTH TeJla WM €ro eopMaluu.
Onuncanue peanbHBIX CUTyalllid B3aUMOICUCTBUSA
T€JI C IOMOILBIO MOJIEJIEH, B KOTOPBIX BBOAUTCS
HOHATHE U U300pa’KEHUE CHUIIBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yIJINHEHUS
PE3MHOBOIO IIHYPA WU IPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyall, B KOTOPBIX
IIPOSIBIISIETCS IEMCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHaJIN3 CUTyallUi, CBA3aHHBIX C SBICHUEM
TATOTECHMUS.

OObsicHeHHEe OPOUTATILHOTO JIBHKCHHUSI TIJIAHET

C MCTOJIb30BAHHUEM SIBJIEHUS TATOTEHUS U 3aKOHA
VHEPLUH.

N3mepenune Beca Teia ¢ HOMOILIBK AUHAMOMETPA.
O6o0cHOBaHKE ATOTO CIIOCO0A UBMEPEHHS.
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Ananus u MOACIMPOBAHUC ABJICHUA HCBCCOMOCTH.

DKCIEPUMEHTAIBHOE MOJIyUeHUE MTPAaBUIIA
CJIO’KEHUS CUJI, HAITPaBJICHHBIX BIOJb OJTHOM
npsiMoi. OrnpeeneHrne BEITNYUHbI
PaBHOAEHCTBYIOLIECH CHIL.

N3yuenune cuiibl TpEHUS! CKOJIBKEHUSI U CHITBI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEHN.

AHaJIN3 IPAKTUYECKUX CUTYaINi, B KOTOPBIX
MPOSIBIISICTCS ICMUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CTIOCOOBI €€ YMEHBIIICHUS WK
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIH30BAHUE
NOAIIMITHUKOB, IJIABAHUE BOJIHBIX KUBOTHBIX
u jp.). Pemienne 3amay ¢ MCHOJIb30BaHUEM
dbopmyn s pacu€ra CUIIbI TSAXKECTH, CUITBI
YIOPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Paznen 4. JlaBiieHue TBEPABIX TeJl, AKMIAKOCTEN U ra3oB

4.1

Hasnenue. Ilepemaua
JIaBJICHUS] TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y ra3amu

3

Hapnenue. CriocoObl
YMCHBIIICHUS U YBETUICHUS
nasJjeHus. /laBieHue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa ot oobéma,
TEMIIEPATYPHI.

AHanm3 v 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBJICHMUSL.

O6ocHoBaHMEe CIOCOO0B YMEHBIICHUS
YBEJIMYCHUSI IaBJICHUSL.

W3ydenue 3aBUCUMOCTH JaBJICHUS Ta3a
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[lepemaua naBieHus
TBEPIABIMU TEIIAMMU,
KUJIKOCTSIMH U Ta3aMU.
3akon Ilackans

oT 00BbéMa U TeMIepaTyphbl.

Nzydenne ocoOeHHOCTEN epeauu JaBICHUS
TBEPABIMU TEJIAMH, )KUAKOCTIMHU U Ta3aMH.
O06ocHOBaHKE PE3YIHTATOB OMBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pemenue 3ana4 Ha pacu€T AaBieHUs TBEPAOTO
Tena

4.2 | JlaBreHue >KUJIKOCTH 3aBUCUMOCTb JIaBJICHUS NccnenoBanue 3aBUCUMOCTHU JaBICHUS KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJIyOWHBI TIOTPYKEHHUS U TUIOTHOCTH YKUIKOCTH.
[TueBmaTnueckue Mamuubl. | Habmonenue n 00bICHEHHE THAPOCTATUIECKOTO
I'mppocratuueckuii napajiokca Ha OCHOBE 3akoHa [lackars.
napagokc. Coobmaromuecs | M3ydeHne cooOMaronmxcs COCy/10B.
cocynsl. ['mapaBmuueckue | Pemrenne 3amad Ha pacu€T MaBICHUS KUIAKOCTH.
MEXaHU3MBI OObscHEHNE IPUHITUIA TCHCTBUS
TUAPABIMYECKOTO Mpecca, THEBMATHICCKUX
MaIIIHH.
AHanu3 1 00bSICHEHUE MTPAKTHUECKUX CUTYAIIHH,
JIEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
KUIKOCTH ¥ 3akoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME TIPH TITYOOKOBOJTHOM
HBIPSIHAN
4.3 | AtmochepHoe AtMocdepa 3emu u DKCIepUMEeHTaIbHOE 0OHAPYKEHHE
JIaBJICHUE atMocdepHOoe TaBIeHUE. aTMoc(hepHOTo TaBJICHHS.

HpI/I‘{I/IHLI CymeCTBOBaHUsA

AHann3 1 00bICHEHUE OIBITOB U IMPAKTUICCKHUX
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BO3YITHOW 000JIOUKH
3emuin. OnbIT Toppuyery.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCHMOCTh
aTMoc(hepHOTo JaBICHHUS
OT BBICOTHI HaJl YPOBHEM
mops. [IpuGopsr

TUTS U3MEPEeHUS
aTMocepHOro JaBJICHUS

CUTYyalluH, CBA3aHHBIX C JEUCTBUEM
aTMoc(hepHOTrO JaBJIECHMUS.

OO0BbscHeHne CyIeCTBOBaHUS aTMOC(hepshl
Ha 3eMJIe U HEKOTOPBIX IUTAHETaxX WK €€
OTCYTCTBHUSI Ha IPYruX IU1aHeTax u JIyHe.
OO0BbscHEHNE U3MEHEHUS INIOTHOCTH aTMOC(hEpHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJIEHUS OT BBICOTBHI.

Pemrenue 3agau Ha pacy€T aTMOC(HEpPHOTO
JABJICHMSL.

N3yuenue yctpoiicTBa OapoMeTpa-aHepouia

4.4

JlericTBuE )KUIKOCTU U
rasa Ha Morpy>kKeHHOe
B HUX TEJIO

JleicTBUE )KUIKOCTH U Tasa
Ha IOTPpYyKEHHOE B HUX
Tes10. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [lnaBanue Te.
Bo3znyxoruiaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
KUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE

B JKUJIKOCTb.

[TpoBeaenue u 06Cyx ACHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAIKABAIOIIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHOU

B ’KUJIKOCTb YaCTH T€JIa U OT IJIOTHOCTHU
YKUJIKOCTH.

IIposepka nezagucumocmu gblmanikusaroujeu
cumbl, oelicmayouell Ha mejio 8 HCUOKOCMU,
om maccol meaa.

HccnenoBanue 3aBHCMMOCTH BECa TEA B BOJE
0T 00bEéMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeIa.
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Pewenue 3a1a4 Ha MpUMEHEHKE 3aKOHA
Apxumena v yCJIOBHS MJIaBaHUS Tell.
KoHctpynpoBanue apeomerpa win
KOHCTPYHUPOBAHUE JIOJIKU U ONPEEICHUE €€
rpy30M0ILEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. Pabora u MOIIHOCTb. JHEpPrus

5.1

Pabora n MOIIHOCTB

3

Mexanunyeckast pabora.
MomHocTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOMN pabOThI CHIIBI TSKECTH

IIPU NAJCHUN TEJIA U CUJIbI TPEHUS

IIPYU PABHOMEPHOM IIEPEMELLEHNUH TENa

110 TOPU3OHTAIBHON IIOBEPXHOCTH.

Pacuér MmontHoCTH, pa3BUBaEMOM NPU NOABEME
IO JIECTHULIE.

Pemenne 3ama4 Ha pacuét MexaHMUeCKoi paboThI
Y MOILIHOCTH

5.2

IIpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, OJI0K, HAKJIOHHAs
IJI0CKOCTH. [IpaBuino
paBHOBECHS pblyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJ10Ky. «30510TOC
npaBuiio» mexanuku. K11/
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHHKE

OnpeneneHre BRIMTPHIIIA B CUJIEC MPOCTHIX
MEXaHU3MOB Ha MPUMEPE phluara, MoJABUKHOTO U
HEIIOABIKHOTO OJIOKOB, HAKJIOHHOM IIIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OGHapykeHHe CBONCTB MIPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX THCTPYMEHTAX U MPUCTIOCOOICHUSIX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE

B KUBBIX OpraHU3Max.

DKCIEpUMEHTAIBHOE J10Ka3aTeIhCTBO PABEHCTBA
paboT mpu MPUMEHEHHUH TTPOCTHIX MEXAHNU3MOB.
Onpenenenue KIIJ] HaKJIOHHOM MJIOCKOCTH.
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Pemenne 3aa4 Ha IpUMEHEHUE IIPaBUIIa
paBHOBecus prruara u Ha pacuér KI1/]

5.3 | MexaHndeckast 4 MexaHndeckas SJHEpIusl. DKCIEepUMEHTAIBHOE ONPEIEICHUE N3MEHEHHUS
SHEPIUsl Kunernueckas u KWHETUYECKOW U OTEHIMAIbHON SHEPTUHU TeNa
NOTEHIMAIbHASI SHEPTUs. IIPU €r0 CKaThIBAHUU 110 HAKJIOHHOM IIOCKOCTH.
IIpespamenue onnoro Buaa | opmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKON IHEPTUU 3aKOHA COXPAHEHUS MEXaHUYECKON IHEPTHH.
B IPYroM. 3aKOH OO6cyx1eHre rpaHul MPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUH COXpaHEHUS YHEPTUU.
B MEXaHUKE Perenue 3a1a4 ¢ HCNOJIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUU
Htoro no pazneny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC

Ne HanmenoBanue Komnuectso | IIporpammuoe copepkanrie | OCHOBHBIC BUIIBI AEATEIHHOCTH O0OYJAIOIMINXCS
n/m pa3/iesioB U TEM YacoB
y4eOHOTO0 IpeameTa
Pa3gen 1. TemioBbIe IBJI€HUA
1.1 | CrpoeHue u cBOMCTBa 7 OCHOBHBIE MOJIOKEHUS Habmronenue v uHTEpIIpeTalys ObITOB,

BEIlleCTBa

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIeKyJ1. ONBITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE TMOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEpAOTO, JKUIAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue u
aMmopdHBbIe Tena.
OOBsICHEHHE CBOMCTB ra30B,
KUIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJIIPHO-KHHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISPHBIC SIBJICHUS.
TennoBoe pacmmpenue u
cKaTHe

CBUJETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUHU BEUIECTBA: OMbITHI C PACTBOPEHUEM
Pa3JINYHBIX BEIIECTB B BOJE.

Pemenne 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHHULIE 00BEMA
BEIIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
¢parmenTa nosmsl Jlykpenus «O npupone
BEIIICH») C M3JI0KEHHEM 000CHOBAHHMIM aTOMHOM
runoTessl (CMbIcIoOBOE yTeHue). OLeHKa
yOeIUTENbHOCTH 3TUX OOOCHOBAHU.
OOBbsicHeHHE OPOYHOBCKOTO JBHIKCHHS, SIBJICHHS
mubdy3un 1 pazTuuuil MEXX1y HUIMH Ha OCHOBE
IIOJIOKEHUHN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BELIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IUUUi B CTPOCHUH
ra3osB, )KHJIKOCTEW U TBEPIBIX TEI

C UCIIOJIb30BaHNUEM TOJIOKEHUI MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUU CTPOCHUS BEILECTBA.
IIpoBeaeHrE ONBITOB MO BBIPALMBAHUIO
KPHUCTAJUIOB [IOBAPEHHOM COJIM WX caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISPHBIC SIBIICHUS U
SIBJICHUEC CMAYMBaHHUS.

OOBsiCHEHHUE POJIH KaWJUTSPHBIX SBJICHUN

JUISL IOCTYTUICHUS BOJbI B OPTaHU3M PACTECHHM.
HaOmronenue, npoeieHUE U 00bSICHEHNE
OITIBITOB 110 HAOIIOICHHIO TEIIJIOBOTO
paclIMpeHus ra3oB, KUJIKOCTEN U TBEPABIX TEI.
OO0bsicHeHHUE coxpaHeHUs 00bEMa TBEPABIX TET,
TEKY4YECTH KUAKOCTH (B TOM YHUCJIIC, PA3HULIbI

B TEKYYECTH JIJI Pa3HbIX KUJIKOCTEM),

JIaBJICHMS rasa.

[IpoBenenne onbITOB, AIEMOHCTPUPYIOIIAX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEéma u
HarpeBaHUsl WIIH OXJIKICHUS, U UX OOBICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYECHUS.
AHaIu3 MPaKTUYECKUX CUTYaALHNH, CBA3aHHBIX

CO CBOMCTBAaMHM T'a30B, KUJKOCTEN U TBEPIBIX TEI

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. Csi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIIOBOTO IBU)KEHUS
yacTul. BHyTpeHHsAs
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
JHEPIuu: TEIonepeaada u
coBepiieHune padboTsl. Busl
TEIIONEepeaaUm:

O0ocHOBaHWE MPABUI U3MEPEHHSI TEMIICPATYPHI.
CpaBHeHHE pa3IMUHbIX CIOCOO0B U3MEPEHUSI U
IIKaJT TEMIIEPATYPHI.

Habmronenne n oObSICHEHHE ONBITOB,
JCMOHCTPHPYIOIINX U3MEHCHUE BHYTPCHHEH
SHEPTHUH TeJIa B PE3yJIbTAaTe TCILIONEPEIAut U
paboThI BHEIITHUX CHIL.

Habaronenue u 00bsiCHEHUE OIBITOB,
o0Cy>KJIeHIE IPAKTHUECKUX CUTYaIHH,
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TEIIONTPOBOJHOCT,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TEMIOTHI.

VY nenbHasg TEMI0EMKOCTh
BelecTBa. TemiooOMeH u
TEIIOBOE paBHOBECHE.
YpaBHEHHUE TETIOBOTO
Oamanca. IlimaBnenue n
OTBEpICBAHUE
KPUCTAJIJIMYECKUX BEIIECTB.
VaenpHas TEIIoTa
TIJIABJICHUS.
[Tapoo6pa3zoBanue u
KOHJeHCcauus. Mcnapenue.
Kunienue. Y nenvHas
TEIJIOTa MapooOpa3oBaHUs.
3aBUCUMOCTh TEMITEPATYPbI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

Y neapHas TemioTa
CrOpaHusl.

[TpuntUTIEI paOOTHI
TeroBbIX aBurartenen KI1/]
TEIJIOBOI'O JIBUTATEIIS.
TenmoBbIe ABUTATEIIN U

JEMOHCTPUPYIOIINX PA3IUYHBIE BUBI
TeruIonepeaaun: TeIIoNPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

WccnegoBanue siBiieHUs TEMIO0OMEHA

IIPY CMENIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
HaOnronenue ycraHOBIEHUS TETLIOBOTO
paBHOBECHUS MEKy TOpSAYEH U XOJIOIHOW BOJOM.
Onpenenenue (M3MEPEHNE) KOIUYECTBA
TEIJIOTHI, TOJIY4YEHHOTO BOAOU MpU TEIIIO0OMEHE
C HAarpeThIM METATUTMUYECKUM LIVIHHAPOM.
Omnpenenenue (MU3MEPEHNE) YACIbHON
TEITIOEMKOCTH BEIECTBA.

Pemienue 3aa4, CBI3aHHBIX C BHIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U TEMIIOEMKOCTH

IpU TEIJI00OMEHE.

AHaJIN3 CUTyallUuid MPAKTUYECKOTO
WCIIOJIb30BaHUs TEIMJIOBBIX CBOMCTB BEILIECTB U
MaTepuaoB, HAIIPUMED, B LIEIAX
SHEProcOEpeIKCHUS: TCIIIION3OIAIINSA,
sHeprocoOeperarIre KphIIii,
TEPMOAKKYMYJISITOPHI U T. .

HalGnronenue siBiieHuii ncnapeHust u
KOH/JICHCAIIUH.

Uccnenosanue mpoiiecca ucnapeHust
PAa3INYHBIX KUIKOCTEM.

OObsicHEHUE SIBICHUN UCTIApEHUS U
KOHJIEHCAI[MU Ha OCHOBE aTOMHO-
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3alIMTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXPaHEHHUS U
MPEeBpALICHHS YHEPTHUH
B TEIUIOBBIX MIPOLIECCaX

MOJICKYJIAIPHOI'O YUCHUS.

Habnronenue u o0bsicHEHHE pouecca KUIeHus,

B TOM YHCJI€ 3aBUCUMOCTH TEMIIEpaTypPbl
KHUTICHHS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE) OTHOCUTEIIBHOM
BJIQYKHOCTH BO3/1yXa.

Hab6nronenue npoiiecca riaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHUE NMPOLIECCOB TIIABJICHUSA
KPUCTAJUTMYECKHUX TEJ U Pa3MATrdeHUS

IPY HArpeBaHUU aMOP(PHBIX TEJl.
Onpenenenue (M3MEPEHUE) yICIBHOM TEMIOTHI
TUTaBJICHHUS JIbJIA.

OObsicHEHUE SBIICHUH TUTABICHUS H
KPUCTAIIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHUS.

Pemenne 3a1a4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIleccax
TEeTIoNepeaauu PH TJIaBICHUH U
KPUCTAJUTU3AIUH, UICTIAPSHUH U KOHJICHCAIIUU.
AHaM3 CUTYaluid MPaKTHIECKOTO MPUMEHEHUS
SIBJICHUH TUTABJICHUS U KPUCTAJIU3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TPeKa u JIp.

AHanu3 paboThl M 00bSICHEHUE TPUHIUTIA
NENUCTBHUS TEIJIOBOTO JIBUTATEJIS.

Brruucnenmne KoamaecTBa TEIUIOTHI,

42



BBIJICJISIIOLIETOCS MTPU CTOPAHUY PAZITAYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OOGcysxaeHne SKOJIOTHIECKHUX MOCICICTBUI
VICTIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHusl, TETJIOBBIX U TUAPOIICKTPOCTAHIUN

Hroro no pazgeny

28

Pa3neu 2. Dnekrpuyeckue u

MAardHuTHbBIC SAIBJICHUA

2.1 | Dnextpudeckue
3apsibl.
3apsiKEeHHbIE TeJa U

HUX B3aMMOJCHCTBHUS

7

DJIeKTpU3aLus TeN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apsKCHHBIX TEI.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUSA
3apsKEHHBIX Tell

OT BEJIMYMHBI 3apsI0B U
PaCCTOSIHUS MEXKTy TEJIaMu).
DIIEKTPUUYECKOE TOJIE.
HanpsoxénnocTts
3JIEKTPUYECKOTO TOJIS.
[IpuHuMn cynepno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KQaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
JIEKTPUYECKUH 3apsia.
CrpoeHnue aToma.
[IpoBonHMKY 1

Habmronenue u mpoBeieHre OBITOB

IO JICKTPU3ALHUU TEJ ITPU COMPUKOCHOBEHUH U
VHIYKIUEH.

HaOmronenne n 00bICHEHHE B3aUMOJICHCTBHS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.

OObsicHEeHUE PUHIUIIA TEHCTBUSI DIEKTPOCKOIIA.

OObsicHEHUE SBJIICHUM 2JICKTPU3ALIUT

MIpY CONPUKOCHOBEHUU TEJ U MHIYKIUEH
C MCIOJIb30BAaHUEM 3HAHUI O HOCUTEIIX
AJIEKTPUUYECKUX 3apsI0B B BEIIECTBE.
Pacnio3naBanue u 0ObsICHEHHUE SIBJICHUI
AJICKTPU3AIMHU B TIOBCETHEBHOM KU3HH.
HaOmronenne n 00bICHEHHE OIBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia.

HabmroneHue onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.
Uccnenosanue nqeicTBUs 3IEKTPUUECKOTO MO
Ha MPOBOJHUKU U JUBJIEKTPUKHU
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AUBJICKTPHUKU. 3aKoH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsjia

2.2

IlocTogHHEBIN
AJIEKTPUYECKUIN TOK

20

DIEKTPUYECKUI TOK.

VY cIl10BUS CyIIECTBOBAHUS
AIEKTPUUYECKOTO TOKA.

M cTOYHMKM TOCTOSTHHOTO
Toka. JlencTBus
AJIEKTPUUYECKOTO TOKA
(TerIoBOE, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B ’KHJIKOCTSX U Ta3ax.
DJIEKTpUYECKAS LIETIb.
Cwuna Toka. DIEKTpUIECKOE
HaIpsoKEHUE.
ConpotuBieHue
MPOBOJIHUKA. Y IEJIHOE
COIIPOTHBJICHHE BEIIECTRA.
3akoH Oma 115 ydacTka
nenu. [lociaenoBarensHoe U
napajijieJIbHOE COCIMHEHUE
MIPOBOJTHUKOB.

PabGoTa 1 MOILITHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns—JIenna.
DIIEKTPUYECKUE 1IESTIH U

HaOnronenue pa3nuyHbIX BUAOB ACHCTBUS
3JICKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JIEUCTBUSA B IOBCEIHECBHOM KU3HHU.
Habmronenne BO3HUKHOBEHHUS Ta30BOT0 pa3psijaa
Y DJICKTPUYECKOTO TOKA B JKUJIKOCTH

COopka u UCIIbITaHUE AIEKTPUUECKOH 1IeTTH
IMOCTOSIHHOTO TOKa.

N3mepenue cuibl Toka aMIepMETPOM.
H3mepenue 351eKTpuueCcKOro HarpsKEHUs
BOJIETMETPOM.

[IpoBenenne u 0OBICHEHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMIPOTUBIIEHUS MMPOBOJHUKA
OT €ro JUIUHBI, IJIO[A X ITOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[TIpoBepka nmpaBuiia CIOXKEHUS HANTPSKEHU N
IIPH MOCJIEI0BATETHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBumna AJist CUIIbI TOKA

IIPY NapaJJIETbHOM COCIMHEHUH PE3UCTOPOB.
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norpeduTenu
ANEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHHE

AHaJIN3 CUTyalMH MMOCIEN0BATEIBHOIO U
N1apaJuIeIbBHOTO COEAUHEHHNSI TPOBOTHUKOB

B IOMAIIHUX AJIEKTPUUECKUX CETSIX.

Pewenne 3a1au ¢ ncnoap3oBanreM 3akoHa Oma
u hopMyI pacuéTa IEKTPUIECKOro
CONIPOTHBJIEHUS IIPHU MTOCIEA0BATEIBHOM U
IapaJyICIbHOM COEAUHEHUH ITPOBOIHUKOB.
Omnpenenenre padoThI 3IEKTPUIECKOTO TOKA,
IIPOTEKAIOUIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3
JaMIIOYKY OT HalpspKEeHHs Ha Hell. OnpeneneHue
KII/] narpeBareis.

HccnenoBanue npeodpazoBaHUs SHEPTUU

IIPU OABEME I'Py3a DIICKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA IEHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIIUIIA IENCTBUS IUIABKUX MMPEIOXPAHUTENEH.
Pemenue 3amau ¢ ucnonap30BaHMEM 3aKOHA
Jlxoyns—JleHna

2.3

MarHuTHbIC SIBJICHUS

ITocTosTHHBIE MArHUTHI.
Bzaumoneiictue
IMOCTOSIHHBIX MarHuTOB.
MarsuTtHoOe moJie.
MarauTHOE 110J1€ 3eMIH

HccnenoBanne MarHuTHOTO B3aUMOICHCTBUSA
IMIOCTOSIHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHUTOB MPU UX OOBETUHEHUH U Pa3/ICIICHUN.
HccnenoBanne MarHUTHOTO B3aMMOIEHCTBUS
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Y €T0 3HaYCHHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHOe nosue
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEND
MOCTOSTHHOTO TOKA.
Hcnonp3oBanue
3JEKTPOABUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
U Ha TPaHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U PA3/ICIICHUH.
[IpoBeneHrEe ONMBITOB MO BU3yAIM3aLUH MOJIS
MOCTOSIHHBIX MAarHUTOB.

N3ydenue siBiIeHUSI HAMarHUYMBAHMS BEIIECTBA.
HccnenoBanune neMCTBUS JIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTH CHJIBI B3AUMOJICUCTBHS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl M HAIIPABJICHUS TOKA
B KaTylIKE.

AHaJIN3 CUTYalUi TPAKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, MPOMBIIIJIEHHOCTH, MEJIUIIUHE).
N3ydenue nercTBus MAarHUTHOTO OIS

Ha ITPOBOJHUK C TOKOM.

N3yyeHne nencTBUs 3JIEKTPOABUTATENS.
N3mepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacrio3naBanue u aHanu3 pa3JIM4HbIX
IIPUMEHEHUM DJIEKTPOABUTATENIEN

(TpaHCcHOpT, OBITOBBIC YCTPOUCTBA U JIp.)

24

DJIEKTpOMarHuTHas
WHTYKITAS

OmnebiTel @apanes. SBieHue
AIIEKTPOMArHUTHOM
nHaykuuu. [Ipasuiio Jlenna.
DIEKTPOreHepaTop.

OMBITHI IO HCCJICAOBAaHHNIO ABJICHUS
BHGKTpOMaFHHTHOﬁ HHAYKIOWHW: UCCIICIOBAHNC
W3MEHCHUH 3HAUCHUS U HaIpaBJICHWA
HHAYKIIMOHHOT'O TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUUYECKON SHEPTHH.

DJIEKTPOCTaHIIUU
Ha BO30OHOBIIIEMBIX
MCTOYHUKAX YHEPTUH
Htoro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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9 KJIACC

No HaunmenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIE BUIIBI JEATEIHHOCTH OOYUAIOIINXCS
n/m paszeiioB U TEM 4acoB
y4eOHOTro mpeameTa
Pa3zgen 1. Mexannueckue siBJICHUSA

11

MexaHU4eckoe
JIIBHKEHHE U CIIOCOOBI
€ro OIMHCAHU

10

MexaHnnuyeckoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHTENIBHOCTh
MEXaHUYECKOTO JIBUKCHMUS.
PaBHOMEpHOE
IPSAMOJIMHEVHOE IBUKECHHUE.
Hepasunomephnoe
IPSMOJIMHEWHOE JIBUKECHHUE.
Cpennsiss 1 MTHOBEHHAas
CKOpOCTB TeNa IpU
HEPaBHOMEPHOM JIBU>KEHUH.
Yckopenue.
PaBHOyCcKOpeHHOE
IIPSIMOJIMHENHOE JIBHYKECHUE.
CBo0OoOIHOE TTaJIEHUE.
Omnpitel [Nanumes.
PaBHOMEpHOE NBUXKEHNE

110 OKPYHOCTH.

Ilepnon u wacrora
obpaienus. JInnelnas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXKJIeHUE Pa3TUYHBIX IPUMEPOB
MEXaHUYIECKOTO JABMKCHHUS.

OO6cyxkaeHue rpaHul] MPUMEHUMOCTH MOJIEIN
«MaTepHuallbHasT TOYKAY.

Onucanre MEXaHUIECKOTO ABMKCHUS
paznTuYHBIMU ciocoOamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanum3 )KU3HEHHBIX CUTYAIINi, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Habmroienne MexaHn4ecKoro ABMKECHUS TeTa
OTHOCHUTEJILHO Pa3HbBIX TEJl OTCUETA.
CpaBHeHue IMyTel U TPACKTOPUI IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HbIX
TEJI OTCUETA.

Amnanu3 tekcrta ["anuiest 06 OTHOCUTETHFHOCTH
JIBIKEHUS, BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenre cpeaHel CKOPOCTU CKOJIBKEHUS
OpyCKka Wiu ABMKCHUS IIapyKa M0 HAaKJIOHHOU
MJIOCKOCTH.

Ananus u o0cykJeHne crnoco0oB
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LenTpocTpemurensHoe
YCKOpEeHue

NPUOJIMKEHHOTO ONPEIETIEHUSI MTHOBEHHOMN
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUKEHUA (IIapUKA B )KUJIKOCTH, MOJIETN
AIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Omnpenenenue myTH, IPOHAEHHOTO 3a 1aHHBIHI
MIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJIa

1o rpauKy 3aBUCHMOCTH ITyTH PAaBHOMEPHOT'O
JBUKEHUS OT BPEMEHHU.

OO0cyx)aeHue BO3MOXHBIX TPUHIIUIIOB
JeicTBUS IPUOOPOB, U3MEPSIIOLINX CKOPOCTh
(cnuaOMETpOB).

Beruncienre myTyu ¥ CKOpOCTH IIPH
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM IBHKEHUU
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JIBUKEHUSA TeJa MO0 rpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JBUKEHUSA TeJla OT BPEMEHHU.

IIposepxa cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanIbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4EMmHbIX yuces, mo
CO0mMeemcmayouue NPOMeNCymKy 6pemeHu
O0OUHAKOBDL.
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OmnpeneneHne yCKOpeHUs Tela

IIPU PABHOYCKOPEHHOM JBHKEHUN

10 HAKJIOHHOM IIIOCKOCTH.

H3mepenrne neprojia 1 9acTOThl 00paIicHus
TeJja 10 OKPY>KHOCTH.

OmnpeneneHue CKOpOCTH paBHOMEPHOTO
JBIDKEHUS TeJla 0 OKPY>KHOCTH.

Pemenue 3amau Ha onpeieieHUe
KHHEMAaTHYECKUX XapaKTEPHUCTUK
MEXaHHUYECKOTO JBIKCHUS PA3IMYHbBIX BUIOB.
PacmosnaBanue u npuOIMmKEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAaHHYECKOTO JIBFKCHHUS
B IIPUPO/IC ¥ TEXHUKE (Ha MprMepax CBOOOTHO
MaJAlOIINX TEJI, ABMKCHHS )KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

[IepBeb1it 3ak0oH HproTOHA.
Bropoii 3akon HeroToHAa.
Tperuit 3akoH HproToHa.
[IpuHumn cynepno3unuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbKEHUS, CUJIa
TPEHHUS MIOKOS, APYTUE BUJIbI
TPEHUSL.

Cuna TSKecTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

HaOmronenue u 00CykJI€HUE OIBITOB

C IBMYKCHHMEM TeJIa PU YMCHBIIICHUN BITHSHHS
JIPYTHX TeJl, IPEMATCTBYIOIINX JIBHKCHUIO.
AnHanu3 TekcTa [anuies ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITHH,
BBITIOJTHCHHE 3aJaHHH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIUU B PA3IMYHBIX CHCTEMaX
OTCYETA.

Hab6nronenue u o0cyXIeHre MEXaHTIECKUX
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YckopeHnne cBOOOTHOTO
najieHus. JIBuKeHue riaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u nieperpy3ku.
PaBHOBeCHE MaTtepuanbHOU
TOYKH. AGCOITIOTHO TBEPIOE
Tesio. PaBHOBecue TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LlenTp TspxecTH

SIBJICHUM, TPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

JleficTBUS C BEKTOpAaMU CHJI: BBITIOJIHEHUE
3aIaHUH IO CJIO’KEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6nronenue u/mnu npoBeieHUE OIBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHUS
TeJia OT MPUIIOKEHHON K HEMY CHJIbI U MacChl
Tena.

AHanu3 1 00BACHEHUE SIBJICHUIN

C UCTIOJIb30BaHKUEM BTOPOTO 3akoHa HbroTOHA.
Pemienue 3a1a4 ¢ UCMoIb30BaHUEM BTOPOTO
3akoHa HproTOHA U TTpaBuIia CIIOKEHUS CHIL.
Ornpenenenne )KECTKOCTHA NPYKUHBI.

AHau3 cUTyaIui, B KOTOPhIX HAOIIOJat0TCs
ynpyrue negopMaiiuu, u uX 00ObsICHEHUE

C HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemienue 3aa4 ¢ MCNOJIb30BAHUEM 3aKOHA
I'yka.

NccnenoBanrie 3aBUCUMOCTH CUJTBI TPEHUS

CKOJIbKCHHUA OT CUJIbI HOPMAJIbHOT'O JaBJICHHA.

OOcy>xaeHne pe3ynbTaToB UCCIIEOBAHUSI.
Omnpenenenue ko3 uiivenTa TpeHus
CKOJIBKEHUSI.

W3mepenune cuibl TPEHUs TOKOS.
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Pemenue 3aga4 ¢ ucrosib3oBanueM GopMyIibl
JUTSL CUJTBI TPEHUSI CKOJIbYKEHUS.

AHanu3 ABUKEHUS TeJl TOJIBKO MO/ 1eHCTBUEM
CHJTBI TSKECTH — CBOOOTHOTO TIaJICHHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOTHOTO TAJCHUS OT MACCHI Tela.

OreHka BeTUYMHBI CHITBI TSTOTEHUS,
JEHUCTBYIOIIEH MEXITy ABYMsI TeJIaMU

(mJ1g pa3HBIX Macc).

AHanmu3 TBMKCHUS HEOSCHBIX Tell

MOJ1 IEUCTBUEM CUJIBI TATOTEHUS

(C ICTIOSTE30BaHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Pemenue 3a7a4 ¢ MCMoIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTCHUS U (DOPMYJIBI

JUTSL pacu€Ta CHIIBI TSHKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OTIMCHIBAOIIIETO TPOSBICHUS 3aKOHA
BCEMHPHOTO TATOTCHHUS; BHITTOJTHCHHUE 3aJaHUI
MO0 TEKCTY (CMBICIIOBOE UTEHHE).

HaOmronenue u 00CykJ1I€HUE OIBITOB

10 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBUKCHUH.

AHanu3 ycnoBui BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

Pelenue 3a1a4 Ha onpeziesieHne Beca Tela

B PA3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, AEMCTBYIOIINX Ha TENO,
MOKOSIIIIEECS] Ha OTIOPE.
Omnpenenenue HEHTpa TSHKECTH Pa3TUYHbIX T

1.3.

3aKOHBI COXPAaHEHUS

10

Nmnynbc Tena. U3menenue
UMITyJIbca. VIMITyIbC CHIIBL.
3aKOH COXpaHEHUs
uMITyJbca. PeaktuBHoe
JIBUKEHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Tesna, HOJHITOro
HaJl TOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPrUs
CKaTOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPIUHU

HaoOmronenue u o0cyXaeHHEe ONBITOB,
JEMOHCTPHUPYIOIINX MIepelady UMITYJIbCa

P B3aUMOJICHCTBUY TEJI, 3aKOH COXPAHCHHUSI
HUMITYJIbCa MPU a0COIIOTHO YIIPYTOM U
HEYTPYTOM B3aUMOJCHCTBUM TE.

AHanu3 CUTYyaIuil B OKpyXKarolen >ku3Hu

C MCTIOJIb30BAaHUEM 3aKOHA COXPaHEHUS
UMITYJIbCA.

PacmosnaBanue sBIICHUS pEaKTUBHOTO
JBIKEHUS B IPUPOJIC U TEXHUKE.
[IpumeHeHne 3aKoHa COXPaHEHUS UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEeyIpyroro B3auMoIeHCTBUSI,
YIPYTOTro IEHTPATBHOTO B3aUMOJICHCTBHUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBH>KHO).

Pemenue 3a7a4 ¢ MCmoib30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenne pabOThI CUITBI YIIPYTOCTH

P TTOABEME TPYy3a C UCIIOJIb30BaHUEM
HEIOABMKHOTO ¥ TIOJIBMYKHOTO OJIOKOB.
H3mepeHne MOIITHOCTH.

M3mepenne noTeHInanbHON SHEPTUN YIIPYTO
ne(OPMHUPOBAHHOMN TPY>KUHBI.
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W3mepeHne KHHETUYECKOM SJHEPTUH TENa

10 JYIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIMAIBHOW U KHHETUYECKOU SJHEPTHM Tela
IIPY JIBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAas IPOBEPKA 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPIUr

IIpU CBOOOHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXpAHEHUA
MEXaHUYECKON YHEPTUH JIJIA pacuyéra

MOTEHINAJIbHON U KHHETUYECKOW SHEPTUM Tea.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpaHCHUA MEXaHHYECKOU OHCPIUn

Hror

0 TIO0 pazeny

40

Pa3gen 2. MexaHn4ecKue KOJIe0aHUA U BOJI

HbI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe IBIKECHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHW: TIEPHUOI,
4acToTa, aMITUTY/a.
MaremaTu4ecKum u
PY>KUHHBIN MasgTHUKH.
[IpeBpamenue sHepruu
IpH KoJieOaTeIbHOM
JIBH)KCHUMU.

3aTyxaronue KojieOaHusl.
BrinyxneHHbIe KosieO0aHMs.
Pe3onanc

Habmonenne kojre0annii moa IeMCTBUEM CUIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOI00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHanu3 KojebaHuil rpy3a Ha HUTU U

Ha npykuHe. OnpeacieHne YacTOThI
KOJIeOaHMI MAaTEMaTUYECKOTO U MPYKUHHOTO
MAasITHHUKOB.

HaGmonenne n 00bICHEHUE SIBIIEHUS
pEe30HaHcA.

HccnenoBanue 3aBUCUMOCTH TIEPHOA
KOJICOQHHMI TTOIBEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEepHOIa KOJIeOaHHA
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaOnronenue u o0CykaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTbH ITEPUOJIa
KOJIeOaHMI MPY>KHHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTo U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJICOaHMI B OKpYKaIOIEeM MHUPE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJIU OLICHKOM 4acTOThI (Mepro/ia) KoiaeOaHuit
Hszmepenue yckopenus c60000H020 NadeHus.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHnyecKre BOJIHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpoonbHbIE 1
IIOIIEpEYHbIC BOJHBI. [[nuHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHeHHUS.
MexaHn4ecKre BOJIHbI

B TBEPJIOM TeJIE,
CEMCMHUYECKUE BOJIHBI.
3ByK. [']poMKOCTB 3ByKa 1
BbICOTa TOHA. OTpa)keHue
3Byka. MH(pa3Byk u

YIIBTPa3BYyK

OOHapyXeHue U aHAJIU3 BOJTHOBBIX SIBJICHUM
B OKPY’KaOIIEM MHpE.

HabGnronenue pacnpocTpaHeHHs TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICIIN) U
oOHapy>KeHHE aHAJIOTHYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJE).
Brruucnenue JIMHBI BOJHBI U CKOPOCTH
pacnpoCcTpaHEHUS 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTIPE/ICIICHUE TPaHUI]
JaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOaHHUIA.
HaOmro1enne 3aBUCUMOCTH BBICOTHI 3BYyKa

OT YacTOTHI (B TOM YHCJI€, C UCTIOIH30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJICHUS
aKyCTHUYECKOTO PE30HAHCA.
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AHaJIN3 OPUTHHATILHOTO TEKCTA, TOCBAIIEHHOTO
HCIIOJIb30BaHUIO 3BYKa (WJIH YIBTPA3BYKa)

B TEXHUKE (9XO0JIOKAIHUs, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUI

10 TEKCTY (CMBICIIOBOE UTCHUE)

Hroro no pazgeny

15

Pa3znen 3. 3HeKTpOMaFHI/ITHOe 0JI€ M JICKTPOMAIrHUTHBIC BOJTHbI

3.1 | DnexTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINUX
10JIE U DIEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBSI3b AJEKTPUUYECKOTO U MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TTOJIEM.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. OKCHepUMEHTAIBHOE U3yYEHUE CBOWCTB
[Ixaya >I€KTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionbp3oBanue C IOMOIIIBI0 MOOUJILHOTO TeNieoHa).
3JICKTPOMArHUTHBIX BOJH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ONeKTpOMarHuTHas MPUPOJA | AHAIHM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHUS
cBeTa. CKOpOCTBH CBETA. AIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBsbie cBOIICTBa cBETa ’KMBBIE OPTaHU3MBbI, U3JTy4Y€HUsI HEOECHBIX Te
(CMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
IIPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
W3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTS1 CKOPOCTH 3J€KTPOMATrHUTHBIX BOJIH, JIUHBI
BOJIHBI U 4aCTOTHI CBETA
Hroro no pazneny 6
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Pasznea 4. CBeToBbIe IBJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlydeBast MOJ1eIb CBETA.
HctouHuku cBera.
[IpsiMmonuHEHOE
pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHsI.
Otpaxenue cera. [nockoe
3€pKajo. 3aKOH OTPAXKEHUs
CBETAa.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceeta. [lomHoe
BHYTPEHHEE OTPAXKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOJAX

Hab6nronenue onbIToB, IEMOHCTPUPYIOIIUX
SBJICHHE MPSIMOJIMHEHHOTO PacpOCTPaHEHUS
cBeTa (BO3ZHUKHOBEHUE TEHU U MOJTYTEHNU),

U UX UHTEPIIPETAIHS C UCII0JIb30BaHUEM
MOHSTHUSL CBETOBOTO JIyya.

OObsicCHEHUE U MOJIETTMPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCMMOCTH YTJ1a OTPAXKEHUS
CBETOBOTO JIy4a OT yrjia naJeHus.

N3yuyeHue cBOMCTB N300paKEHUS B INIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OMBITOB

10 TTOJIYYCHHI0 N300paKEHN B BOTHYTOM U
BBINTYKJIOM 3epkaiax. Habnrogenue u
00BSICHEHHE OMBITOB IO MPETOMIICHUIO CBETa
Ha TPaHuULIEe Pa3IUYHbIX CPEJl, B TOM YHUCIIE
OTIBITOB C MOJTHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JTyya
Ha TPAHUIIC «BO3yX—CTEKIION.
Pacrnio3HaBanue SIBIEHHUN OTPpaXXEHUS U
MPEJIOMJICHUS CBETA B TOBCEAHEBHOM JKU3HH.
AHanu3 U 00bSICHEHHE SBJIEHUS ONITHYECKOTO
MHUpaxa.

Permenue 3a7a4 ¢ UCMIOIb30BaHUEM 3aKOHOB
OTpa)XE€HUs U MPEJOMJICHHUS CBETa

57



4.2 | JIMH3BI ¥ ONTHYCCKHE 6 JIunza. Xon nydeit B muH3e. | [lonydeHne n300pakeHUl ¢ TOMOIIIBIO
IPUOOPHI Onrtuueckas cuctema coOuparoniel U paccenBarollen JIMH3.
doroanmapara, Mukpockona | Omnpeneneare GOKyCHOTO PACCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJIBI COOUPAIONICH JIMH3BI.
ONTHYECKasi CUCTEMA. AHanu3 yCcTponcTBa U MPUHIMIIA JEHCTBHS
bimzopykocTs HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAJIIbHO30PKOCTh ¢doToannapara, MUKPOCKOIIA, TEIECKOIIA.
N3yueHnue Mo/ienu riia3a Kak ONTUYECKON
CUCTEMbl. AHAIN3 SIBJICHU OJIM30PYKOCTH
U JAJIbHO30PKOCTH, IPUHIIMIA IEHCTBUS
OYKOB
4.3 | Paznmoxxenue 6emnoro 3 Pasnoxenue 6enoro ceera HabGnronenue paznoxxenus 6e10ro cBeta
CBETA B CIIEKTP B criekTp. OnbiTel HprOTOHA. | B CHIEKTD.
CrnoxxeHue CrieKTpaIbHbIX Habntonienue u o0bsiCHEHHE OTIBITOB
1BeToB. Jlucnepceus cBeTa 0 TIOJTyYEHUIO O€JI0ro CBETa IPHU CII0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OIBITOB
10 BOCTIPUATHIO I[BETA MIPEAMETOB MPHU MX
HaOJIOICHUH Yepe3 IIBETOBbIC (PUITBTPHI
(LIBETHBIE OYKH)
Hroro no paszneny 15
Pa3nen 5. KBanroBble siBJ1eHUA
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxnaenue 1enu onbiToB Pezepdopaa

IIOTJIOMCHUC CBCTA
aTOMOM

IIaHCTapHad MOACIIb aTOMa.

Mopaens atoma bopa.
Hcnyckanue v noryiounieHue

I10 UCCIICA0OBAaHNIO aTOMOB, BBIJIBUXKCHHC
T'UIIOTE3 O BO3BMOXKHBIX PE3YJIbTaTaX OIIbITOB
B 3aBUCUMOCTH OT IMPEAIOJIaracMoro CTpoCHuA
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cBeTa atToMoM. KBaHTHI.
JIuHenyaTpie CIIEKTPBI

aTOMOB, () OpPMYJIMPOBAHKE BHIBOJOB

U3 pE3yJbTaTOB OIIBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHON
MOJEJIA aTOMa U OCHOBAHUM IS TUIIOTE3bI
bopa o crannoHapHbIX OpOUTaX 3JIEKTPOHOB.
HaGnronenue CrulonHbIX ¥ JIMHEWYaThIX
CHEKTPOB U3JIyYEHUs PA3JIUYHBIX BELIECTB.
OObsiICHEHUE TUHENYATBIX CIIEKTPOB U3ITyYCHHUS

5.2

Ctpoenue aToOMHOTO
aapa

PannoaktuBHOCTH. Anb(ha-,
0eTa- U raMMa-u3ITy4YeHHUs.
CtpoeHnue aTOMHOTO 41pa.
HyknonHnast Mmoaenp
aTOMHOTrO sizipa. M30Tomsl.
PagnoaxkTuBHEIE
npespatienus. [lepuon
MOJIypacmajia aTOMHbBIX SIIEP

OO0cyxaeHne BO3MOKHBIX THIIOTE3 O MOJCIIAX
CTpOEHUS fAJIpa.

Omnpenenenre cocTasa saep Mo 3aJaHHBIM
MaCCOBBIM H 3aps0BBIM YHCIIAM H

10 TIOJIOKEHUIO B IEPUOIMUECKON CUCTEME
DJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €ro
MTOJIOXKEHUS B TIEPHOUICCKOM CcCCTEMe

MIPH 0-PAJOAKTUBHOCTH.

WccnenoBanue TPEKOB 0-4aCTHI] 10 TOTOBBIM
doTtorpadusim.

OOHapyXeHue 1 U3MEepPEHUE PagUalliOHHOTO
¢ oHa C MOMOIIIBIO JO3UMETPA, OIIEHKA €T
WHTCHCUBHOCTH.

Amnann3 OMoJI0THYSCKUX U3MCHEHHMH,
MPOUCXOSIINX O] ACHCTBUEM
pPaOaKTUBHBIX U3TYUCHHH.
Hcnonb30BaHne pagroaKTUBHBIX H3TyYCHHMA
B MEJIUIIMHE
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5.3 | SnepHbie peakuyu

SAnepHsble peakunn. 3aKOHbI
COXpPaHEHMS 3apsAI0BOTO U
MacCOBOT'0 YHCEN. DHEPrHs
CBSI3U aTOMHBIX siiep. CBs3b
Macchl U d3Hepruu. Peakuun
CUHTE3a U JCICHUS SIEP.
Uctounuku sueprun CosHia
v 3BE31. AnepHas
SHEpreTuka. [[ercTBus
PaaNOaKTHUBHBIX U3ITyUEHUN
HA JKUBbIC OPraHU3MBbI

Pemenue 3a1a4 ¢ UCNOJIb30BaHUEM 3aKOHOB
COXpaHEHUSI MACCOBBIX U 3aPSTOBBIX YHCEI

Ha OMpeJIeIeHUE Pe3yIbTaTOB SACPHBIX
PEaKLHNI; aHAIN3 BO3MOKHOCTH WJIN
HEBO3MOKHOCTH SIICPHOM pEAKIUU.

OneHka SHEPTrUU CBSI3H SAIEP C UCIIOIb30BAaHUEM
(bopmymbl DHIITEHHA.

OO0cy:x/1eHne EePCIEKTUB UCIIOIb30BaHUs
YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.

OO0cy:x/1eHnEe IPEUMYIIECTB U IKOJIOTHYECKUX
po0JIeM, CBSI3AHHBIX C SIIEPHON SHEPIeTUKON

Hroro no pazgeny 17
IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb
[ToBTOpEHUE 1 9 Cucremaruzanus u BrinonHenne yueOHbIX 3a1aHHH, TPEOYIOITUX

00001IeHNE
COJIepKaHus Kypca
bu3uky 3a 7-9 KIIaccel

0000111eH1Ee TPETMETHOTO
COJIepKaHus U OIbITa
JeSITeTbHOCTH,
IPUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(U3UKHN OCHOBHOT'O 00IIIETO
o0pa3oBaHHs.

IToaroroBka K OCHOBHOMY
roCyJ1apCTBEHHOMY
AK3aMeHy 1o (pusmke

TSl OOyJaroIuXcs,
BBIOpABIIMX 3TOT Y4€OHBI
npeaMeT

JIEMOHCTpALIMY KOMIIETEHTHOCTEM,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

— MPUMEHEHUS MOJIY4YEHHBIX 3HAaHUI

JUUIs HAYYHOT'O OObSICHEHUS (DU3UUIECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B ITIOBCEIHEBHOM KU3HU U BBISABJICHUS
(hbU3UYECKUX OCHOB PsiJla COBPEMEHHBIX
TEXHOJIOTH;

— MPUMEHEHU ST OCBOCHHBIX
AKCIEPUMEHTAIIbHBIX YMEHUM

JUTSI UCCTIeTIOBaHMsI (PU3UIECKUX SIBIICHUH,
B TOM YMCJIE ISl IPOBEPKHU TUIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a/1a4, B TOM YHCIIe
MPE/INoJIaralolIuX UCIOIb30BaHUE (PU3MUECKUX
MojieJield 1 OCHOBaHHBIX Ha COJEP KaHUU
pa3IMYHBIX Pa3/ieNoB Kypca PU3UKH.
BrlnonHeHue 1 3anuTa rpynmnoBbIX Win
WHIUBUyAJIbHBIX IPOEKTOB, CBA3aHHBIX

C cofiepKaHHeM Kypca pU3uku

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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