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®enepanbHas pabouast nporpamma 1o yueOHomy npeamery «Pusnka» (0a30BbIi
ypoBeHb) (mpeameTHas obOnacte «EcTecTBeHHO-HAaydHbIE TPEAMETH»)  (Janee
COOTBETCTBEHHO - IporpaMma 1o gpusuke, Gpu3nka) BKIOYAET MOSICHUTEIbHYIO 3aIIUCKY,
coJiep)kaHue 0O0ydeHHMs, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPaMMBI MO (hU3HKE,
TEMAaTUYECKOE TIIaHUPOBAHNUE.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢gu3uke Ha YpOBHE OCHOBHOI'O O0IIIEr0 00pa30BaHus COCTaBIEHA Ha
OCHOBE TMOJIO)KEHUA U TpeOOBaHHWI K pe3yibTaTaM OCBOECHHS HAa 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTesibHON mporpamMmsbl, mpeactaBieHHbx B GI'OC 00O, a taxxke
yuétoMm (penepasibHON pabouel nmporpamMmbl BocniuTanus U KoHnenuuu npenoaaBaHust
y4yeOHoro npeamera « DU3nKa.

ConeprkaHue nporpamMmMmsl o (pU3uKe HarpapieHO Ha POPMUPOBAHUE €CTECTBEHHO-
HAay4yHOM TPaMOTHOCTH OOYYalOIIMXCS U OpraHu3alui0 Uu3ydyeHHus GU3UKH Ha
JeSITeIbHOCTHOM OCHOBe. B mporpamme 1o ¢u3MKe YYUTHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mnpenmera B peanuzanuu TpedoBanuid PI'OC OO0 k mIaHUPYEMbIM
JUYHOCTHBIM U METANpEeIMETHBIM pe3yJibTaTaM OOy4YeHHMs, a TaKXKe MEXIPEIMETHBIC
CBSI3UM €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus.

[Iporpamma mo gu3MKe ycTaHaBIMBAET paclpelesieHne yueOHOTO maTepualia o
rojiaM o0y4eHus (1Mo Kjaccam), IpeiaraeT MpUuMEpPHYI0 MOCIeA0BaTeIbHOCTh U3YUSHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI MPEAMETHOIO COAEPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYaroImuXCs.

[Iporpamma no ¢usuke paspaboTaHa € LEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUHUTEII0 B CO3IaHUH paboueld MporpaMMsl 10 y4eOHOMY MPEAMETY.

dusnka SBISETCS CUCTEMOOOPA3yIOUIUM JJiI €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJIbKY (DU3MUYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEH, OWOJoTHEeN, acTpoHOMUeW U (u3nyeckod reorpadueii, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYYHYI0 KapTUHY MHUpPA, IPEA0CTaBIIAET Harbosiee sicHble 00pasiibl
OpPUMEHEHUS HAYYHOTO METOJa MO3HaHUs, TO €CTh CIOoco0a MONyYEHUsS! TOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 TIaBHBIX 3a7ad  (PU3MYECKOro 0O0pa3oBaHUs B CTPYKType o0OIIero
o0pa3oBaHUs COCTOUT B POPMUPOBAHUY €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH U HHTEpeca
K HayKe Yy 00y4aromuxcsl.

N3yuenne gu3nku Ha 0a30BOM YPOBHE MpPEAINOJIaraeT OBIAJICHUE CIIETYIOUUMU
KOMIIETEHTHOCTSAMM, XapaKTEPUIYIOIINMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBSCHATD SABJICHMUS,

OLICHUBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIEIOBAHUS;

WHTEPIPETUPOBATh JAHHBIE M HCIOJb30BaTh HAy4HbIC JOKa3aTelabCTBa JIJIs
MOJIy4E€HHUSI BBIBOJIOBY.



[enu u3yuenust GU3MKKU HA YPOBHE OCHOBHOTO OOIIIET0 00Opa30oBaHusl ONPEICIICHbI B
KoHuenuuu mnpenonaBanus ydyeOHoro npeamera «@Pusmka» B 00pa30BaTeIbHBIX
Opra”Hu3alusIX Poccuniickon ®enepanun, peAU3YIOIIUX OCHOBHBIE
oOmieoOpa3oBaTeibHble  MPOTpaMMbl,  yTBEpKAEHHOM  pemenueM  Kosterum
MunuctepcTtBa npocseiienus: Poccuiickoit @enepannu (mporokon ot 3 aexadps 2019 r.
No T1K-4BH).

Lenu nzydeHust GU3uKu:

npuoOpeTeHre HHTEepeca W CTPEeMIICHHS OOydYarolMXcid K HayYHOMY M3yUEHHUIO
IPUPOABI, PA3BUTHE WX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TIPEJICTABICHUA O HAy4YHOM METOJE TMO3HaHUA U (OPMHUPOBAHUE
UCCJIEI0BATEIBCKOIO0 OTHOWIECHHS K OKPYXKAIOIUM SIBIICHUSIM;

(opMHpOBaHHME HAYYHOIO MHPOBO33PEHUSI KAaK pe3yJibTaTa HU3YYEHUS OCHOB
CTPOEHHUA MAaTepUU U PYyHIAMEHTAJIbHBIX 3aKOHOB (DH3HUKU;

(¢opMupoBaHue TpeACTaBIeHU O ponu GU3MKK  JJI1  Pa3BUTHUS  JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTaBICHUM O BO3MOXHBIX cdepax Oyayiiel npodeccruoHanbHON
NEeSATENbHOCTH, CBSI3aHHOM € (DU3MKOM, MOATOTOBKA K JaJIbHEUIIEMY OOYYEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHre 3THX 1esied mporpaMmsbl 0 (PU3UMKE HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEIYIOUINX 3aa4:

npuoOpeTeHre 3HaHWM O JWCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHMYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHUE YMEHUN OMNUCHhIBAaTh U OOBACHATH (DU3UYECKUE SBICHUS C
HCIIOJIb30BAHUEM TOJTyYEHHBIX 3HAHMI;

OCBOCHHME METOJIOB PEIICHMS] MPOCTEUIINX PACYETHBIX 33/a4 C HCIOJIb30BAHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE yMEHHH HaOIIOAaTh NPUPOIHBIC SBJICHUS W BBIIOJHATH OIBITHI,
nabopaTtopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIIEIOBAaHUS C HCIOJIb30BAaHUEM
MU3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThI ¢ nHOpMalKeil (U3NYECKOTo COJIepIKaHUsI, BKIIFOYAs
MHQOpMALMI0O O COBPEMEHHBIX JOCTWKEHUAX (U3MKHU, AaHAIM3 M KPUTHYECKOE
OIICHUBaHUE WH(OPMAITIH;

3HaKOMCTBO €O cdepamu MpodecCHOHATbHON AEsITeNTbHOCTH, CBSI3aHHBIMHU C
(U3MKONH, U COBPEMEHHBIMM TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSX
(bu3HUecKol HayKHu.

Ha u3yuenue pusuku Ha ypoBHE OCHOBHOTO 0OIIEero oOpazoBaHus oTBoAUTCS 221
yac: B 7 kjacce - 68 yacoB (2 yaca B HeJen0), B 8 kiacce - 68 yacoB (2 yaca B HEJIENIO),
B 9 kmacce - 85 wacoB (2,5 waca B Henmemwo). [lomyaca B Hepenmo B 9-m Kkiacce
WCIIOJIB30BAHO JIJIs1 M3y4eHUs1 MOJyisl "BBeieHue B HOBEHMIYIO UCTOpHIO. Peanuzamus
nporpaMMbl Mo (U3MKE B IMOJHOM OOBEME JOCTHTaeTcsi 3a CYET JOIMOJHUTEIbHON
oOmepa3BuBaroieil mporpamMmb "OOIIETEXHUYECKOE MOIeTupOBaHme".

[Ipennaraemslil B mporpaMme 1o ¢pu3nke nepedeHb 1adopaTopHbIX paboT U OIBITOB
HOCHUT PEKOMEHIaTeNIbHBIN XapaKTep, YUYUTENb IeJIaeT BIOOp MPOBEACHUS Ja00paTOPHBIX
paboT U OMBITOB C Y4ETOM HUHAMBUIYATbHBIX OCOOCHHOCTEH OOydYaromIMXcs, CIUCKA
AKCIIEPUMEHTAIBHBIX 33JIaHU, TIPeIJlaraéMbIX B paMKaX OCHOBHOT'O IOCY/IapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.



COIEPKXKAHUE OBYYEHUA

7 KIACC
Paznen 1. @u3uka u €€ poJib B IO3HAHUU OKPY/KA0IEro MUpa
Oduszuka - Hayka o mnpupone. SBieHus npupoabl. Dusuyeckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusznueckue BenuunHbl. 3mepenune ¢puszndeckux BenuunH. Ousndeckue mpruOopsbl.
[TorpemHocTs M3MepeHU MexayHapoaHas CUCTEMA €NHHILL.

Kak ¢usunka u apyrue ecTecTBEHHbIE HAayKH HM3y4aloT Hpupony. EcTecTBeHHO-
Hay4HbI METO] MO3HAHUs: HAOJI0IeHHEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKEHHUE
TUIOTE3, SKCHEPUMEHT MO IMPOBEPKE THIOTE3, OOBSICHEHHWE HAOII0AAEMOTO SIBJICHUS.
Onucanue pU3NUECKUX SBJICHUM C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu
MexaHuueckue, TEIJI0BbIE, DIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.
dusnyeckue MpuOOpkI U MPoIeAYypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U LIU(POBHIM
pruOOpOM.

Jlabopamophwsie pabombt u onvimwl

Onpenenenre UeHbI AeIEHUS MIKaJIbl U3MEPUTEIBHOTO Tpubopa.

N3mepenue paccTosiHUM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MaJbIX TEI.

N3mepenne Temmneparypbl HNpU MOMOILIM UIKOCTHOTO TEPMOMETpa M JaTyvKa
TEMIIEpaTyphbl.

[IpoBeneHune uccaeqoBaHUs MO MPOBEPKE TMIOTE3bl: JANbHOCTh MOJIETA LIAPHKA,
MyIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllie, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3znes 2. IlepBoHavasibHbIE CBEeACHUS 0 CTPOEHNH BellleCcTBa

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBr>keHue yacTtull BemiecTBa. CBsI3b CKOPOCTH ABUKEHHUS YaCTHUI C TEMIIEPATypPOH.
bpoynoBckoe nBmwxkenue, nuddysus. BzauMmoaeiicTBre 4acTHIl BEIIeCTBa: MPUTHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEM U TBEPIBIX
(Kkpuctamnuyecknx) Teld. B3auMocBsi3b MEXIy CBOMCTBAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX M WX aTOMHO-MOJEKYJSpHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu

Hab6nronenne 6poOyHOBCKOTO IBYKCHHSI.

Ha6monenue nuddysun.

HaOmoienne siBJIeHWH, OOBSICHSIOMIUXCS TNPUTSHKCHHEM WIA OTTaJKUBaHUEM
YJaCTHI] BEIIECTRA.



Jlabopamophwvie pabomvl u onvimol
OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTOIb30BaHneM (GoTorpadmii).
OnbITHl 10 HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMBITHI IO OOHAPYIKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

Pa3nen 3. /IBu:keHne U B3aUMOJAECTBHE TeJl

Mexannueckoe nBrkeHUE. PaBHOMEpHOE 1 HEpaBHOMEpHOE JBH>KeHUE. CKOPOCTb.
CpenHsisi CKOPpOCTh TPU HEPABHOMEPHOM JBUKEHUU. Pacu€T myTH U BpEMEHU JIBUKECHUS.

SABnenue nHepuuu. 3aKOH UHEpLMK. B3anmoaeiicTBrUe Ten Kak NpyuiyrHa U3MEHEHUS
CKOpOCTH JBM>KEHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [ImoTHoCTh BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIC 00BEMA BEIIECTRA.

Cuta xak xapakTepucTHKa B3aumonencTBusa ten. Cuia ynpyroctud u 3akoH ['yka.
N3MepeHne cuiibl C MOMOIIBIO AUHAMOMETpA. fIBI€HUE TATOTEHUA U cuiia TshkecTn. Cuna
TSXKECTU Ha ApYyrux ranertax. Bec tena. HeBecomocts. CoKeHHE CHII, HAPABICHHBIX
o oAHOM npsiMoil. PaBHoaeicTByromas cui. Cuiia TpeHust. TpeHre CKOIbKEHUS U TPEHUE
nokosi. TpeHue B MpUPOJE U TEXHUKE.

Jlemoncmpayuu
Hab6nronenue MexaHMuecKoro ABMKCHUS Tela.
N3mepenne ckopoCTH NPSIMOIMHEUHOTO JBUKEHHUS.
Hab6nronenue siBneHust HHEPIUN.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CrnoxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamophvie pabomwi u onvimul

OnpeneneHrue CKOPOCTU PaBHOMEPHOTO ABMKEHHUS (IIapUKa B SKUIAKOCTH, MOJICITH
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenre cpeHel CKOPOCTU CKOJIbKEHHUsI OpyCKa WM IIapuKa MO HAKIOHHOM
MJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsHKeHUS (e opMaliim ) Ipy>KUHBI OT
MIPUJIOKEHHOU CHUJIBI.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTENH M ra30B

Hasnenue. CrnocoObl yMEHbIIEHHUS M yBEIMYeHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JIaBJICHUS raza oT 00bEma, TeMrnepatypsbl. [lepenaya naBieHus TBEPIbIMU
TeIaMH, JKUAKOCTAMU M razamu. 3akoH [lackans. IlHeBMaTMueckue MalllUHBI.
3aBUCHUMOCTh JaBJIEHUS JKUJKOCTHM OT DNIyOMHBl. ['MapocTaTMueckuid mapajokc.
CooOmaromuecs cocynbl. ['mapaBirnuecKkue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe JnaBieHHe. [IpUUMHBI CyIIeCTBOBaHUS
BO3y1IHON 000s10ukH 3emun. OnbIT Toppuueruu. M3mepenne atmochepHOro AaBieHuUs.



3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl ypoBHeM Mops. [IpuGopsl mis
U3MEpeHHs aTMOC(HEPHOTO JaBICHUS.

JlencTBUE KUIKOCTH M Tra3a Ha IOTPYKEHHOEC B HHUX TeElO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JAaBJICHUS ra3a OT TEMIIEPaTyphl.

[Tepenava naBiieHUs KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/Ibl.

I'mppaBnuaecknii mpecc.

[IposiBienue nercTBUst aTMOChHEpPHOTO JABJICHMUS.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT 00BbEMa MOTpPYKEHHOM YacTH Tella M
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BRITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue miaBaHusl TeEN: IUIABAHWE WJIM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIICHHUS IJIOTHOCTEH TeJla U JKUJIKOCTH.

Jlabopamophwvie pabombl u onwvimol

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJAC OT 00bEMa MOTpyKEHHON B )KUJIKOCTh
YacTH Tena.

OnpeneneHre BBHITATKUBAIOLICH CHIIbI, JIEMCTBYIOUIEH HAa TEIO, MOTPYKEHHOE B
KUJIKOCT.

[IpoBepka HE3aBUCMMOCTH BBITAJIKHMBAIOIICH CHJIbI, JACWCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MacChl TeJa.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIbI, JEUCTBYIOIICH
Ha TeJIO B KUJIKOCTH, OT 00bEMA MOTPY>KEHHON B KUJIKOCTh YACTU Tejla U OT MJIOTHOCTH
KUJTKOCTH.

KoncrpyupoBanue apeomerpa uiyd KOHCTPYUPOBAHHUE JIOJKU U OINPEACICHUE €€
rpy30H0AbEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanudeckas pabota. MOIHOCTb.

IIpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBECHS
peiuara. IlpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJI mpocTeix MmexanuzmoB. [IpocThie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanundeckas sHeprusi. Kunetnueckas u moreHuuaabHas sHeprus. [IpeBpanienue

OJIHOTO BHJIa MEXaHUYECKOW PHEPTUU B IPYroil. 3aKOH COXPAHEHUS SJHEPTHH B MEXaHUKE.
Jlemoncmpayuu

[Tpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamophbvie pabombl u onvimol

Omnpenenenue paboOThl CUJIBI TPEHUS MpPU PABHOMEPHOM JIBUJKEHUHM Tejia II0
TOPU30HTAIBHON TOBEPXHOCTH.



HccenenoBanue ycaoBUM paBHOBECHUS pblyara.
N3smepenne KII/] HakJIOHHOM MTIIOCKOCTH.
N3yueHne 3aK0HA COXpPaHEHHsI MEXaHWUYECKON YHEPTUH.

8 KJIACC

Pa3nea 6. TensioBbIe ABJIEHUA

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUSI BELIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJI. OBITHI, OATBEPKAAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOro, JKHUAKONO M ra3000pa3HOrO0  COCTOSIHUM  BELIECTBA.
Kpucrannnueckue n amopgHsbie Tena. O0bsSCHEHNE CBONCTB ra30B, JKUJIKOCTEN U TBEPABIX
TE1 Ha OCHOBE TIIOJOKEHHM MOJIEKYJIPHO-KMHETHYECKOW Teopuu. (CmadnBaHUE U
KalWUIAPHBIC ABJICHUSA. TEeII0BOE pacIMPEHUE U CXKATHUE.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHKECHHS YACTHII.
Buytpennsis sneprusi. CriocoObl W3MEHEHUsI BHYTPEHHEW SHEPruu: TeIulonepeaada u
coBepuieHHe padoTel. Buapl Temonepexadu: TEMIONPOBOAHOCTh, KOHBEKIUS,
W3JIyYCHHE.

KonuuecTtBo TemnoThl. YaenpHas TEIUIOEMKOCTh BellecTBa. TemaooOMeH WU
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. [lnaBieHue um oTBepAEBaHHE
KPUCTAJUIMUECKUX BEIIECTB. YAeNnbHass Temiora IulaBieHus. llapooOpasoBanue u
koHjeHcauusa. Mcnapenne. Kunenwe. VYpaenbHas Temjaora  napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

BrnaxuocTts Bo3yxa.

OHeprus TOIIMBA. Y JeNbHAas TEIUIOTa CTOPaHUs.

[Tpuntuner pabotel Ternosbix asurateneit KIIJ[ TeroBoro asurarens. TemnoBeie
JIBUTaTEIIN U 3aI1UTa OKPYKAIOLIEH CPELBI.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS JHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jlemoncmpayuu
Hab6nronenne 6poyHOBCKOTO IBHKCHHSI.
Hab6nronenue nuddysuu.
Habmronenue SsBIIeHU CMauMBaHKS M KaIIMJLIAPHBIX SBICHUM.
Habntonenue TenioBoro paciumpeHus Ted.
N3menenne paBieHusi Taza MOpU HU3MEHEHWH OOBEMa W HArpeBaHUM WJIU
OXJIQXKJICHUH.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.
Bunbl Tenonepenayn.
OxutakieHue npyu COBEpUIEHUH padOTBHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHeHUE TEIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenne kuneHus.



Habmronenune nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamophbvie pabombl u onvimol

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.

OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnbITHI 1O HAOTIOEHUIO TEMIOBOIO PACIIMPEHUS TA30B, )KUJIKOCTEN U TBEPABIX TE.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABJICHUS BO3yXa OT €ro o0béMa H
HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka rHUMOTE3bl JMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

Habintoienue u3MeHeHusi BHyTPEHHEH SHEPruu Teja B pe3yJbTaTe TeIulonepesaun
1 paOOThl BHEIIHUX CHJI.

UccnenoBanue siBIEHUSA TEIIOOOMEHA MHPH CMEIIMBAHUU XOJIOAHOW M TOpsSYel
BOJIBI.

OmnpeneneHre KOJMYECTBA TEIJIOTHI, MOJYYEHHOTO BOAOW INpPH TEIIOOOMEHE ¢
HArpeThbIM METAUIMYECKUM LAIUHAPOM.

Onpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca UCIapeHus.

OmnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenne yIeapHON TEIUIOTHI IJIABJICHUS JIbJA.

Pa3znes 7. DinekTpuyeckue ¥ MAarHUTHbIE SIBJICHUS

Onextpuzanus Tea. JlBa poaa dSIEKTpUYECKHX 3apsAnoB. BzaumopnericTBue
3apsiKeHHbIX Tell. 3akoH KysoHa (3aBUCHMOCTh CHIIBI B3aUMOAECHCTBHS 3apsKEHHBIX T
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMHM).

Onektpuueckoe 1nosne. Hanpspk€HHOCTR  anekTpuyeckoro mnossd.  [IpuHnmn
CYTIEPIO3ULIMHU FNEKTPUUECKUX M0JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenn »snexkTpuyecknx 3apanoB. OJIEMEHTapHbIM AJIEKTPUYECKUN  3apsl.
Crpoenune aroma. IIpOBOOHMKHM M AUAJIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPHUYECKOTO
3apsaa.

DNEeKTPUYECKUNA TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOrO TOKA. MICTOUHUKH
IIOCTOSIHHOTO ~ TOKa. JIeHWCTBHS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B KUIKOCTAX U razax.

Onektpuueckas nenb. Cuna Toka. DnekTpuueckoe HanpsikeHue. ConpoTUBICHUE
IIPOBOJIHMKA. Y JEIBHOE COINPOTHBIICHHE BellecTBA. 3akoH OMa i y4yacTKa LENu.
[TocnenoBarenbHOE U NMapalIeNbHOE COETUHEHNE TPOBOTHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOIO TOKa. 3aKoH J[xkoyis-Jlenna. Dnexkrpuueckue
LENU U NOTPEOUTENIN ANEKTPUIECKOi aHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTtostHHBIE MarHuTHL. B3anmMonencTBUE NOCTOSTHHBIX MArHUTOB. MAarHUTHOE MOJIE.
MaruuTtHoe noJje 3eMJIM U ero 3HaueHHue IS )ku3HU Ha 3emiie. OnbIT Opcerena.



MarnuTtHoe Mojie 3JEeKTPUYECKOro Toka. I[IpumMeHeHue 3JIeKTpOMarHUTOB B TEXHHKE.
JIeiicTBUE MArHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM. DJIEKTPOJBHUIATENb IMOCTOSIHHOTO
Toka. Mlcronp30BaHue 3NIEKTpOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCTIOPTE.

Oneitel ®apaznes. SBneHue sneKTpOMarHUTHOM uHHAYKUUH. I[lpaBuio Jlenma.
Onektporeneparop. CrocoObl MOMyYEHUS SAEKTPUUECKON SHEPIUU. DICKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJeKTpU3alus Tel.
JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aMMOJICUCTBUE 3aPSXKEHHBIX TEll.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKask MHAYKIIUS.
3aKOH COXpAHEHUS DJICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKY U JUATIEKTPUKH.
MoaenupoBaHHU€E CHIOBBIX JJUHUM 3JICKTPUYECKOTO MOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JIencTBUS NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUIKOCTH.
I" a3oBBIi paspsia.
N3mepenune cuiibl Toka aMIepMeETPOM.
N3mepenune 3meKTpuyecKoro HanpsKeHUsI BOJIbTMETPOM.
Peocrar u marazuH CONpOTUBIIEHU.
BzaumoelicTBre NOCTOSSHHBIX MAarHUTOB.
MoenupoBaHre€ HEBO3MOXKHOCTH Pa3/ICICHUS MTOJHOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OneiT Dpcrena.
MarauTHoe noJjie Toka. DJICKTPOMArHHuT.
JlericTBME MarHMTHOTO TI0JI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSTHHOTO TOKA.
UccnenoBanue siBICHUS 3JIEKTPOMAarHUTHON UHIAYKIIUH.
Omnbitel Dapajes.
3aBUCUMOCTH HAIMPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BOSHUKHOBEHMUSI.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomvl u onvimol
OnbITHI 110 HAOIOACHHIO SJICKTPU3AIMH TEJ HHIYKIIUCH U TPH CONIPUKOCHOBEHHH.
HccnemoBanue IEHCTBUS JIEKTPUIESCKOTO TIOJIS HA TIPOBOIHUKH U JIHAJICKTPHUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETH OCTOSTHHOTO TOKaA.
H3Mmepenue v peryIMpoBaHKe CHUJIbI TOKA.
H3mepenue u peryimpoBaHie HAPSHKCHHUS.
HccnenoBanre 3aBUCHMMOCTH CHJIBI  TOKA, HAYIIETO dYepe3 PpPEe3ncTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HAIPSHKEHUS Ha PE3UCTOPE.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTb DJCKTPHUYECKOTO  COMPOTHBIICHHUS
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IPOBOJHUKA OT €ro JJIMHBI, IUNIOMAIU TONEPEYHOT0 CEYEHU U MaTepuaa.

[IpoBepka mpaBuia CIOKEHUSI HANPSHKEHUN TPH MOCIEI0BATEIbHOM COEIUHECHHUU
JBYX pPE3UCTOPOB.

[IpoBepka npaBuiia i1 CHIIbI TOKA MTPY MAPAIUICIIBHOM COSIMHEHNUH PE3UCTOPOB.

Omnpenenenne pabOThI AEKTPUUECKOTO TOKA, HIAYIIETO YePE3 PE3UCTOP.

OmnpeneneHre MOIMHOCTY AIEKTPUUECKOT0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

Hccnenoanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Ye€pe3 JTAMIIOUYKY, OT HAIIPSAKEHUS
Ha HEW.

Onpenenenue KII/I HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MAarHUTOB.

N3ydyeHnne MarHUTHOTO MOJIA TMOCTOSHHBIX MArHUTOB TPU UX OOBECIWHEHUH U
pa3aeIeHNuH.

HccnenoBanue nercTBUs JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUS KaTyIIKUA C TOKOM
Y MarHuTa OT CHJIbI TOKAa M HAIPABJICHUS TOKA B KaTYIIIKE.

N3yueHne neicTBus MarHUTHOTO TOJIST HA POBOJHUK C TOKOM.

KoncTtpyupoBanue v uzydeHue padoThl AIEKTPOABUTATENS.

N3mepenune KII/] anexkTpoaBUraTeaIbHON yCTaHOBKH.

OnbITEI O UCCIIEIOBAHUIO SABJICHUS AJEKTPOMATrHUTHOM MHIYKIMH: UCCIEAOBAHUE
W3MEHEHUM 3HAYEHUS U HAPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJICHUSA

Mexanuueckoe  JBWkeHHe. MarepuanbHas — Touyka. Cuctema — OTcYéTa.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS. PABHOMEpHOE MPSMOJIMHENHOE IBUKEHUE.
HepaBromepHoe npssMosnmHeliHoe ABrKkeHUE. CpeaHss 1 MTHOBEHHAsI CKOPOCTH TeJla MPH
HEPaBHOMEPHOM JIBUKCHUMU.

VYckopenne. PaBHOyckOpeHHOE TpsiMOJIMHENHHOe ABMKeHHe. CBOOOIHOE MaJIeHHE.
Omnpbitel I anunes.

PaBHOMEpHOE fBMXKEHHE TI0 OKpYKHOCTH. llepwon w wactora oOparieHus.
JluneriHas v yriioBas CKOpocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepBeii 3akoH Hprorona. Bropout 3axkoH Herorona. Tperuit 3akoH HproTona.
[IpuHIMD Cynepno3uIMy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHusi: cuia TPEHHS CKOJIbXKEHUS, CUjla TPEHUS
[IOKOS1, APYTHUE BUJIBI TPEHHUS.

Cuna TsHKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHSI. Y CKOpEeHUE CBOOOAHOTO MaJICHUS.
JIBmxenue miaHer Bokpyr Comnua. IlepBasg xkocmumueckass ckopoctb. HeBecomocth u
[IEpErpy3KH.

PaBHoBecue MarepuanbHOW TOUYkH. AOcomOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIUVIEHHON OChIO BpauieHusi. MoMeHT cuibl. LleHTp TsoxecTu.
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Nmvnynsc Tena. M3meHenue ummynbca. MMiynbc cunbl. 3aKOH COXpaHEHUS
MMITyJIbca. PeakTHBHOE ABUKEHHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cuil TSXKECTH, YyHOPYTOCTH, TPEHUS.
CBs13b 3Hepruu U padoTsl. [loTeHnmanbHas 3HEprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHIManbHas 3Heprus cxaTou NnpykuHbl. Kunetnueckas sneprus. Teopema o
KMHETHYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKOW dHEPIHH.

Jlemoncmpayuu

Habmoienne MexaHu4ecKoro JBMKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

CpaBHEHME IIyTE€W U TPACKTOPUIN JBUKEHHS OJTHOTO M TOTO K€ TEJIA OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKECHUS.

Hccenenosanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKCHUS.

HaGnronenue nBM>KEHUS Tella M0 OKPYKHOCTH.

HaGntonieHne MexaHMYeCKHUX SBJICHUHM, MPOUCXOISAIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO KaOMHETa
duzuKu.

3aBUCUMOCTB YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIONIEH HAa HETO CUIIBI.

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUH TEIT.

N3meHenue Beca Tesa pyu yCKOPEHHOM JBHKCHUH.

Ilepemaua umIryapca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEIl.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITYJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

HabitoieHue peakTHBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MTPU CBOOOAHOM IaJICHUU.

CoxpaHeHHEe MEXaHUYECKOW OHEPrMu NpPU JABWKEHHHM TeJla IMOJ JACHCTBHEM
PY>KUHBI.

Jlabopamophbvie pabombl u onvimol

KoHcTpynpoBaHue TpakTa JJIsS pa3roHa W JaTbHEHIIIET0 paBHOMEPHOTO JIBYKCHHSI
IIapyKa WA TEICHKKH.

Omnpenenenre CpeaHEN CKOPOCTH CKOJIBKEHHUS OpyCKa WM JIBUKEHUS MIApHKa IO
HAKJIOHHOU TNIOCKOCTH.

Omnpenenenre YCKOpEHUs Tella NMPH PaBHOYCKOPEHHOM JIBFDKCHHH 110 HAKJIOHHOM
TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TIyTH OT BPEMEHH NMPU PABHOYCKOPEHHOM JIBHXKCHHH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIAM MPH PABHOYCKOPEHHOM JBIDKEHHUH 0O€3 HadallbHOM
CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMaJIbHOTO
TaBJICHUSI.

12



Onpenenenne korppuueHTa TPEHUS CKOJIbKEHMSL.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne paboOTbl CUJIBI TPEHUS MPU PABHOMEPHOM [BIDKEHUH Teja II0
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenne paboOThl CUIBI YIPYTOCTH MPU NOIBEME Tpy3a C HCIOIb30BAaHUEM
HEMOJIBUYKHOTO U TOJIBUYKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS SHEPTUM.

Pa3znen 9. MexannuecKkne KoJ1e0aHUS W BOJHBI

Koneb6arenbnoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMM: TEpPHO/,
4acToTa, aMmIuuTyAa. MareMaThudecKud W TpYKUHHBIM MasTHUKU. [IpeBpaineHue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKECHUM.

3artyxarone kosiebanusi. BeiHyxneHHbIe KojieOaHus. Pe3onanc. MexaHnuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJH. [IpomonbHble M momnepedHble BOJHBI. J[nuHa
BOJIHBI M CKOPOCTh €€ paclpoCTpaHeHus. MeXaHMYeCKHE BOJIHBI B TBEPAOM TeEIIE,
CECMHMYECKNE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHOpa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu
Hab6nronenue xonedanuii Te Mo AEUCTBUEM CHUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BeIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJENH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HaHC.

Jlabopamophbvie pabomwl u onvimol

Omnpenenenre YacTOThI M EpHoIa KoJIeOaHUH MaTEMaTHICCKOTO MasTHHKA.

Ompenenenre 4aCTOThI M MEproAa KoJIeOaHUH PYKUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUH MOJBEIIEHHOTO K HUTH TPy3a OT
JUTHHBI HUTH.

HccenenoBanue 3aBUCUMOCTH TTEPHO1a KOJICOAHNH MPYKMHHOTO MassTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCUMOCTH Tepuoja KoieOaHuii rpysa, MOJBEHICHHOTO K HUTH, OT
Macchl Tpy3a.

OMmBITBI, JEMOHCTPUPYIOIIME 3aBHCHMOCTh TIEpHOJa KOJICOAHWUH MPYKHHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus CBOOOHOTO MadeHHUS.

Pasznen 10. DiekTpoMarauTHoe 1oJie M 3JIEKTPOMATHUTHBIE BOJHBI
DIEKTPOMarHuTHOE IOJIE. DNEeKTPOMarHUTHbIE BOJIHBI. CpoiicTBa
AJIEKTPOMAarHuTHeIX BoJIH. [llkana anekTpomMarHWTHBIX BOJNH. Mcnosb3oBaHue
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AJIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBS3H.
DneKTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophbvie pabomvl u onvimol
N3ydenne cBONCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBbIC SIBJICHUSA

JlyueBass monenp cBera. Mcrounumkm csera. [IpsmonmHEHOE pacnpocTpaHeHUE
ceera. 3armenuss CosHma u Jlynel. Otpaxenue cBeta. [lnmockoe 3epkano. 3akoH
OTPa)KECHUs CBETA.

[Ipenomnenue cBera. 3akOH NpenoMIICHHs cBeTa. [loHOe BHyTpeHHEe OoTpakeHue
cBera. Mcnonb30oBaHuE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xop nydeit B nmuH3e. Ontuyeckas cuctema Qoroarnmnapara, MUKpOCKONa U
Teneckona. ['na3 kak onruueckas cucrema. biiM30pykoCcTs U TaIbHO30PKOCTb.

Pasnoxxenue Oenoro ceeta B ciekTp. OnbiTel HetoTOHA. ClioKeHHE CHEKTPaIbHBIX
1BeToB. Jlucnepens cBera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n300paxkeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
Onrtuueckuii CBETOBO/I.
Xox mydeil B coOMparoIieit JInH3e.
XoJ Iy4yeln B pacCenBAIOILIEH JINH3E.
[Tonyuenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopensb riasa.
PasnoxxeHue 6eoro cBera B CIIEKTP.
[Tosrydenune 6emoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamophbvie pabombl u onvimol
UccnenoBanue 3aBUCUMOCTH yTIJIa OTPAKEHUS CBETOBOTO JIyda OT yTJia MaJICHHUs.
N3yuenne xapakTepuCcTUK N300paKeHNs MpeAMETa B TUIOCKOM 3epKaJie.
HccnepoBanue 3aBUCUMOCTH yTiia MPETOMIICHHS] CBETOBOTO JTyda OT yIJia MaJeHus
Ha FPAHULE «BO3IyX-CTEKIIO.
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OMBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTD.
OMBITHI 1O BOCTIPUSATHIO I[BETA MPEAMETOB MPHU UX HAOIIONCHUH Yepe3 I[BETOBBIC
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bUIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUSA

Oneitel  Pezepdopna u mnanerapHas Mopenb atoma. Moxens aroma bopa.
Hcnyckanue u NorioeHye ceeta atoMoM. KBaHThl. JIMHeWYaTbie CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- U ramma-usnydeHus. CTpoeHue aToOMHOrO sipa.
Hyxnonnas monens atoMHoro siapa. M3oronsl. PaguoaktuBHble npespamienus. [lepuon
ITOJIypacIiaia aTOMHBIX SAED.

SnepHble peakuny. 3aKOHbI COXPaHEHUS 3apsI0BOIO U MACCOBOIO YKCE. DHEPIrUs
CBA3M aTOMHBIX sfep. CBsA3b Macchl M SHEpPrUH. Peakuuu cHHTE3a U ACICHUS SIIED.
Nctounuku sneprun ConHIA U 3BE3I.

Anepnas sHepreTuka. JleicTBUS paguOaKTUBHBIX U3JIyYEHUN HA KUBBIE OPIraHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4eHUS U MOTJIONICHUS.
CnekTpbl pa3InvyHbIX Ta30B.
CnekTp Bogopoa.
Habmnronenue tpexoB B kamepe Busbcona.
Pabota cuérunka HOHU3UPYIOIIUX U3ITYUEHUHN.
Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamophvie pabomvl u onvimol

HaOroieHue CruTOIHbIX U JIMHEHYAThIX CIICKTPOB U3TyUCHUSI.

HccnenoBanue TPEKOB: U3MEPCHHE SHEPTHU YACTHIBI 110 TOPMO3HOMY MyTH (10
doTorpadusim).

N3mepenne pagnoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb

[ToBTOpHUTENHEHO-0000IIAIOIINI MOIYJIb MPEJHA3HAYEH [JIsl CUCTEMaTu3aluu |
00001IEeHUs] IPEAMETHOTO COJEpPKAHUS U OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO MPHU
M3YYeHUH BCEro Kypca (HU3MKHA, a Takke [UIsi MOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHY 1Mo (GU3UKE JUTsl 00yUaroIINXCsl, BHIOPABIIUX ITOT yUSOHBIH
peIMeT.

[Ipy wu3ydeHHH JOAHHOTO MOIYJS PEATU3YIOTCI U CUCTEMATU3UPYIOTCS BHJIbI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECleuMBaeTCsi AOCTH)KEHHE MPEIMETHBIX H
METanpeIMETHBIX TUIAHUPYEMBIX pPe3yJbTaTOB 00yuyeHHs, (HOPMHUPYETCS €CTECTBEHHO-
Hay4dHas rPaMOTHOCTb: OCBOE€HHE HAYYHBIX METOJIOB UCCIEAOBAHUS SBJICHUN IPUPOBI U
TEXHUKH, OBJAQJCHUE YMEHUSIMH OOBSICHATh (PU3NYECKHUE SBJICHHS, MPUMEHSSA
MIOJIyYEHHBIE 3HAHUS, pELIaTh 3a/1a4H, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBEHO AEATENBHOCTHBIN XAPAKTEP JAHHOTO pa3lesa pealu3yercs 3a CYET
TOTr'0, YTO OOYYaIOIMECS BBINOIHSIOT 331aHNs, B KOTOPBIX UM MIPEAJIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHWM PAcllO3HABAaTh U HAYyYHO OOBACHATH (PU3NUECKHE
SABJICHUS B OKPY’KAIOLIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/Ibl UCCIEA0BAHNS (PU3NUECKUX SBJICHUN, B TOM YHUCIIE
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JJIS1 IIPOBCPKH THMITOTE3 U ITOJITYUYCHHUA TCOPCTUUICCKUX BBIBOI OB,

OOBSICHATH HAay4YHBIC OCHOBBI HanOoJiee Ba)KHBIX I[OCTI/I)KeHI/Iﬁ COBPCMCHHBIX
TCXHOJIOI‘HI?I, HAIIpUMCP, IIPAKTHUYCCKOI'O HMCIIOJIb30BAHHA PA3JIMYHBIX HCTOYHHKOB
OHCPIMU Ha OCHOBC 3aKOHA IMPCBPAIICHUA 1 COXPAaHCHUA BCCX N3BCCTHBIX BUI0OB OHCPIUU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs HaIpaBiICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX 00pa30BaTENbHbIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJBTATDBI

B pesynbrare m3yueHusi Gpusukm Ha YpOBHE OCHOBHOTO OOIIETO OOpa3OBaHHS Y
oOyuatoterocs 0yayT cpopMUpOBaHBI CIACTYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) maTpuMOTHYECKOTro BOCIIUTAHMSA:

IIPOSIBJICHUE HWHTEpEca K HCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKoil HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

2) TpaxIaHCKOIr0 W JYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:
TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYXICHUHM OOIIECTBEHHO -3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKCHUN (PU3UKY;
OCO3HAHUE BaXKHOCTH MOPAIBHO-3TUUECKUX MPUHITUIIOB B JIEITEIILHOCTH YUEHOTO;

3) ICTETHYECKOr0 BOCIIUTAHMSA:
BOCIIPUSTHE OJCTECTHYCCKUX KadyeCTB (DU3MUYCCKOW HAyKd: €€ TapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) MEeHHOCTH HAYYHOTO MO3HAHMSI:

OCO3HaHUE IIEHHOCTH (PU3NYECKON HayKHW KaK MOILIHOTO MHCTPYMEHTa MO3HAHUSA
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

pa3BUTHE Hay4yHOH JIIOOO3HATENbHOCTH, HWHTEpEca K  HCCIEN0BATEIbCKON
NEATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbs M IMOIMOHAJLHOIO 0JIATOMOJIYYHsI:
OCO3HAHME IIEHHOCTH  Oe3omacHOTO  oOpa3a JKU3HKU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJI O€30MaCHOTO TTOBEACHUS HA TPAHCIIOPTE, Ha
JOpOTax, C JIEKTPUYECKUM M TEIJIOBBIM 000PYI0BAHHEM B JIOMAITHUX YCIOBHSIX;
chOpMHPOBAHHOCTh HaBBIKA pediiekcuu, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOT0 K€ TIpaBa y IPYroro 4eJoBeKa;

6) TpyI0BOro BOCHIUTAHMS:

aKTUBHOE YydYaCcTHE€ B pEIICHHH NPAKTUYECKMX 3a1ad (B paMKaX CeMbH,
00pa3oBaTe/IbHON OpraHW3allMK, TOpOja, Kpas) TEXHOJOTHYECKOW |  COIMAIbHOM
HAIMpPaBJICHHOCTH, TPEOYIOIINX B TOM YHCJIE U PU3MUCCKUX 3HAHUIA,

UHTEPEC K MPAKTHYSCKOMY M3YYEHHIO TPOGECCHI, CBI3aHHBIX C (PHU3UKOI;

7) PKOJOrHYeCKOr0 BOCIIUTAHMA:
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OpMEHTallMg Ha NMPUMEHEeHUE (PU3NYECKUX 3HAHUM JIJIs pellleHus 3a7ad B 00JacTH
OKpY>Karolen cpeibl, IJIaHUPOBAHUS MOCTYIKOB U OLICHKH UX BO3MOKHBIX MTOCJIEICTBUI
JUISL OKPYIKAIOIIEN CPEbI;

OCO3HaHME II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IMyTel UX PellIeHuUs;

8) amanTanuM K M3MEHAIOIUMCS YCJIOBHSIM CONMAJILHON Y MPUPOIHOI Cpeabl:

NOTPEOHOCTh BO B3aWMOJCHCTBHM TNPHU BBHITIOJHCHUH HMCCICIOBAHUN W TIPOEKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

MOBBINICHUE YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHIECCKYIO ACSITEIIBHOCTS;

MOTPpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIe (HOPMYIUPOBATH UIIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX O0BEKTAX U SBJICHUSX;

OCO3HAHHWE AEPUIMTOB COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH B 001acTH
busuKy;

TJTAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETCHUHM HOBBIX (PM3UUECKHUX 3HAHHM;

CTPEMJICHHE aHAIM3UPOBATh W BBHIABIIATH B3aMMOCBS3H TPHUPOIBI, OOIIECTBA M
HYKOHOMHKHU, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

OIICHKAa CBOMX JICUCTBUI C yUETOM BIIMSIHHUS Ha OKPY>KAIOIIYIO CPEY, BO3MOKHBIX
rJI00aJIbHBIX MOCTEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe OCBOCHHS IpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromnierocsi 0yayT copMUpPOBaHbI METaNpeAMETHBIE PE3yIbTaThl,
BKJIFOYAIOIIME TO3HABATEIbHBIC YHUBEPCAJIbHBIE YUCOHBIC ICUCTBUS, KOMMYHHKATHBHbIE
yHUBEpCaAIbHbIC yUeOHBIC EHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC JEHCTBUA.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eUCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIIECTBEHHBIE MMPU3HAKH OOBEKTOB (SIBICHMUIA);

yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIaCCH(PHUKAIIMM, OCHOBAHHS IS
00001IIeHNS U CPAaBHEHUSI,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKkTax, JaHHBIX
U HaOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U MPHU M3yUYeHUN (PU3UIECCKUX SBICHUA U
MPOIECCOB, JeNaTh BBIBOABI C HCIHOJb30BAHUEM JACIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKTIOYCHNHN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NIECKUX BEITUYNH;

CaMOCTOSITENIFHO BBIOMpATh CHoco0 peleHus y4eOHON (PHU3MYEeCcKO 3aaauu
(cpaBHEHUE HECKOJIBKUX BapHAHTOB PEILICHUS, BBIOOp HanboIee MOoAXOIAIIETO C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.
MCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI MHCTPYMEHT O3HAHUS,
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NPOBOJAUTH TI0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIIOXKHBIH
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PH3NIECKOTO SBIICHUS;

OIICHUBATh Ha IPUMEHUMOCTbH U JIOCTOBEPHOCTH HH(MOPMAIIHIO, TOTYYSHHYIO B XOIC
WCCJICTOBAHMSI HITU SKCTICPUMEHTA;

CaMOCTOSITENILHO  (OPMYJUPOBaTh O0OOIIEHUST W BBIBOJBI IO pe3yJbTaTam
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXHOE MallbHEWINIEE pa3BUTHE (PU3MUECKHUX IMPOIECCOB, a
TaK)K€ BBIJIBUTATH TIPEIIIOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Pabora ¢ nunopmanmeii:

IPUMEHATh Pa3IMYHbIE METOJIbl, MHCTPYMEHTHI U 3aIllpOChl IPU MOUCKE U OTOOpE
uHGOpPMaIMU WK JAHHBIX C YUYETOM IMPENI0KEHHON yueOHO! (pu3nUuecKoil 3a1auu;

aHAIIM3UpPOBaTh, CHCTEMATU3UPOBAaTh M  WHTEPIPETHPOBATh HHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (JOPM IpEICTABICHMUS,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (POpPMY MpPEACTABICHUS UHPOPMALUHN U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECIOKHBIMH CXeMaMH, AuarpaMMaMu, WHOM
rpaduKoil 1 UX KOMOUHAITUSIMHU.

KomMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eUCTBHSA:
B X0JIe 00CYyXJCHHUS Yy4yeOHOro maTepuala, pe3yJbTaToB JadOpaTOpHBIX padoT |

IIPOCKTOB 33JlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl U BBICKA3bIBaTh HJICH,
HalleJICHHBIC HA pellIeHre 3a7a4M U MoiJIepKaHue 0IaroKenaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHHUS C CYXJACHHSIMH JPYTMX YYaCTHUKOB JHaiora,
oOHapy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABISITG PE3YJbTAaThl  BBIMOJHEHHOTO (DU3WYSCKOTO  OIbITa
(3KCIIepUMEeHTa, UCCIIC0BaHUs, TIPOCKTA).

MOHUMATh ¥ MCIOJIb30BaTh MPEUMYIICCTBA KOMAaHIHOW U WHINBHTyATbHOU PabOTHI
IIPU pEeUICHUU KOHKPETHOUN (pu3HUecKor MpoOIeMbl;

MPUHAMATH I COBMECTHOM JCSATEIbHOCTH, OPTraHW30BBIBATH IEHUCTBHUSA IO €€
JOCTIDKCHUIO: PACHpeNiesiTh POJid, 00CYX IaTh MPOILIECCHl U PE3yIbTaThl COBMECTHOM
paboTHI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOKO YacTh PaOOTHI, TIOCTUTAs] KAYSCTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KAadeCTBO CBOETO BKJaJa B OONIMH MPOMYKT 10 KPHUTEPHSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryiasiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBUS
Camoopranusanus:

BBISIBJIISAATH HpO6JICMBI B JKU3HCHHBIX H yqe6H1>1x CUTyaluAax, Tp€6YI-0HlI/IX JJIA
peteHust GU3NYECKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AAX NPHUHIATHS pEelIeHUI (MHIMBHIYalIbHOE,
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MPUHATUE PEILICHUS B TPYIINE, IPUHATHE PELICHUN TPYIION );

CaMOCTOATENILHO COCTABJIATh aJTOPUTM pelIeHUs] (PU3NYECKON 3a7aud WM TUIaHa
UCCJIEIOBAHUSI C YYETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOMXHOCTEH,
apryMEHTHPOBATh MpejiaraéMble BapUaHThI PEIICHHUIA;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMu U MPEAJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh MPUYUHBI JOCTHKEHUS (HETOCTHXKEHUSI) PE3yJIbTaTOB JESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JACATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(U3MYECKOr0 UCCIENOBAHUS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBLINXCS CUTYallui, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIM U YCIOBUSAM.

CTaBUTb Ce0s HA MECTO APYTOr0 YEJIOBEKA B XOI€ CIIOPa WJIM JUCKYCCUU HA HAYUHYIO
TE€MY, IOHUMAaTh MOTUBBI, HAMEPEHHMS U JIOTUKY JIPYTOTO0.

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY NpHU pelIeHUH (PU3NYECKHUX 3aJad WU B
YTBEPKICHUSIX HA HAyYHBIE TEMbI U TAKOE K€ MPaBO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenuss B 7 KJjacce MpeIMETHBIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh MOHATHUSA: (U3NUECKUE M XUMHUYECKUE SIBJICHUS, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €IUHUIIBI (PU3MUYECKHX BEIUYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHMS BellecTBa (TBEPAOE, KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBIDKEHHWE  (paBHOMEPHOE,  HEpaBHOMEPHOE,  MPSMOJIMHEMHOE),  TPAaeKTOpHs,
paBHoAeHCTBytoIas cui, naepopmauusa (ynpyras, IJaCTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBieHus (Auddys3us, TEMIOBOE IBWIKEHHWE YaCTUI[ BEIIECTBA,
pPaBHOMEpHOE JBM)KEHUE, HEPABHOMEPHOE ABWKEHUE, UHEPLUs, B3aUMOJACHCTBUE Tell,
paBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCBhIO BpAILCHUS, NepeAadya aBJICHUS
TBEPIABIMHU TEJIaMH, JKHJIKOCTSIMH WM Ta3aMmH, aTMOoc(epHOE NaBlieHHWE, TUIaBaHUE Tell,
MpEeBpaIleHUs] MEXaHUYECKON PHEPTUM) MO OMUCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3HUECKOe SBICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YUEHHBIX (DU3NUECKUX SIBIICHUM B OKPY>KAIOIIEM MUPE,
B TOM 4wHcClie (U3HUYECKHUE SBJICHUS B TPUPOJC: MPUMEPHI JBIKCHHS C Pa3TMUYHBIMU
CKOPOCTSIMHU B )KMBOW Y HEKUBOU MTPUPOJE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BJIUSIHUE aTMOC(EPHOro JaBJCHUS HAa KUBOW OpPraHMU3M, IJIABaHHE PbIO, pblyaru B Tele
YyeJIoBeKa, MPU 3TOM NEPEBOJUTH NPAKTHUUECKYIO 3a/layy B YYEOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (IpU3HAKK) (PU3NUECKUX SIBJICHUM;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (PU3WYECKUE SBICHUS, MCHOIb3YS
dbus3ndeckue BeNMUUUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MYyTh, CKOPOCTH,
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CpPEIHSsl CKOPOCTh, CUJIa YIPYTOCTH, CHUJIA TSDKECTH, BEC TE€Ja, CUJIa TPEHHUs, JaBJICHUE
(TBEpOro Tena, >KUAKOCTH, Ta3a), BBITAJKHUBAIOLIAS CHUJIA, MEXaHUYecKkas padora,
MOIIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(UIKEHT TMOJIE3HOTO JEeUCTBUS
MEXaHU3MOB, KHMHETHYECKasi M NOTEHLMAJIbHAs SHEPIHs), MPU OMNHCAHUH IPABUIBHO
TpPakTOBaTh (PU3UUYECKUN CMBICI UCIIOJIb3YyEMbIX BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBI
bu3MUeCKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKU HU3YUCHHBIX 3aBUCHUMOCTEH
(buU3MYEeCKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBJICHHS U MPOLECCHI, UCTOIb3YS
MpaBUia CIIOXKEHUS Cuil (BAOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackaisi, 3akoH
ApxuMena, paBuJIo paBHOBeCHUS pbruara (0J10Ka), «30J0TO€ MPaBUIIOY» MEXaHUKHU, 3aKOH
COXpaHEHUs MEXaHWYECKOM BSHEpPIrHH, MPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY
3aKOHA U 3aIIMChIBATh €10 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3UUYECKUE SBJICHUS, MPOLECChl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYyallMil MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABJISTH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHME U3 1-2 JOTrMYEeCKHX IIaroB C
onopoil Ha 1-2 M3yYEeHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€THble 3anayu B 1-2 neHCTBUS, MCHOJB3YS 3aKOHBI M (HOpMyIibl,
CBsA3bIBatOLIME (PU3MUYECKUE BETUUYMHBI: HA OCHOBE aHAIKM3a yCIIOBUA 331a4d 3alMChIBATh
KpaTKO€ YCJIOBHE, MOJCTAaBIATH (PU3MUECKHE BEIUYMHBI B (OPMYJIBI U TMPOBOIUTH
pacy€Thl, HAXOJAUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE IJIs1 pEIIEHUs 3a]1a4, OLICHUBATh
PEANMCTUYHOCTh NOJYYEHHON (PU3NUECKON BEIIMYUHBI;

pacrno3HaBaTh NMpOOJEMbl, KOTOPbIE MOXXHO DPELIUTh NPHU MOMOILIM (PU3HUECKUX
METOJOB, B OIMCAHUM HCCIENOBAHUSA BBIACISITh IPOBEPAEMOE MPEIAIIOIOKEHHUE
(runotesy), pa3anyaTh U HHTEPIPETUPOBATH MMOTYUECHHBIN Pe3yIbTaT, HAXOUTh OIIHOKH
B XOJI€ OIBITA, A€JaTh BEIBOJBI IO €T0 PE3YJIbTATaM;

MPOBOJUTH OMNBITHI TO HAOMIOACHUIO (PU3MYECKUX SIBICHUH WM (PU3HYECKUX
CBOMCTB Ted: (OPMYIUPOBATH MPOBEPSIEMbIE MPENIOJIOKEHUS, COOUPaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHHUSI, 3alIUCHIBATH X0/ OMbITa U POPMYJIUPOBATH BBIBOJIbI;

BBITNIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tella, 00bEMa, CHIIbI
U TEMIIEpaTyphbl C HCIOIb30BAaHHUEM aHAJIOTOBBIX M IU(POBHIX MPUOOPOB, 3aMUCHIBAThH
MoKa3aHusi NpruOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCHMOCTH OJTHON (PM3UUECKONM BETUYUHBI OT APYTOH C
MCITIOJIb30BAHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH IyTH PABHOMEPHO JBMKYIIETOCA
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®enepanpHas pabouas mporpamma | duzuka. 7-9 kiaccsl (6a30BbIH ypOBEHB)
TeIa OT BPEMEHM JBUKEHUS TeJa, CHJIbl TPEHUSI CKOJBKEHHSI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TET W HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIOMIAIH
CONPUKOCHOBEHUS TEJ, CUJIbl YIPYTrOCTU OT YJIMHEHUS NPY>KUHBI, BHITAJIKABAIOIICH
CHUJIBI OT 00BEMA OTPYKEHHOM YACTH TeJIa U OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU T€Ja, OT MIyOUHBI, Ha KOTOPYIO OTPYXKEHO TEJ0, YCIOBUMN MJIAaBAHUS TET,
yCIOBUM paBHOBECHsS pblyara M OJIOKOB, y4acTBOBaTh B IUIAHUPOBAHUU Yy4eOHOTO
UCCJIeIOBAHUSI, COOMPATHh YCTAHOBKY U BBIMOJIHATH U3MEPEHUSI, CIETYs TIPEITI0KEHHOMY
a”y, (pUKCHpPOBaTh PE3yJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BHUJIC TPEUIOKEHHBIX TaOMWI] W TpaduKoOB, MeJIaTh BBIBOABI IO pe3yjbTaTam
HCCJIEI0BAHMS;

MPOBOAUTL KOCBEHHBIE HM3MEpPEHUS (PU3NUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPAOrOo TeNa, CUJAa TPEHUS CKOJBXKEHHUS, [IaBICHUE BO31yXa,
BBITAJIKMBAIOIIAs CUJla, IEUCTBYIONIAs HA IOTPYKEHHOE B )KUAKOCTh TEI0, KOAPHUIIMEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CJIEYs MPEII0KEHHON UHCTPYKIIUU: TIPH
BBITIOJTHEHUH HW3MEPEHUM CcOoOupaTh HKCIEPUMEHTATBHYIO YCTAHOBKY M BBIUYUCIATH
3HAYEHUE MCKOMOI BEJIMYHUHBI;

coONI0/IaTh TpaBWJIa TEXHUKU OE30MacHOCTH IMpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMUIBI JCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AUHAMOMETP, COOOIIAIONTUECS COCYbI, OapOMETp, pblvar, MOJBMKHBIA U
HETIOJIBM>KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMNOpPOM Ha HMX ONUcaHus (B TOM 4YHUCIE: MOJUIMIHUKH, YCTPOWCTBO
BOJONPOBOJIA, THUJIPABIMYECKUN Mpecc, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HAcocC,
apeoMeTp), HCMOJb3ys 3HAHUS O CBOMCTBAX (DU3MYECKUX SIBICHUNW U HEOOXOIUMBIC
dbu3uYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl (HAXOAUTh HMHQPOPMAIIMIO O TMpUMEpax) MPaKTUYECKOTrO
WCTIONB30BaHUA (PU3MYECKUX 3HAHUN B TIOBCEIHEBHOW KU3HM Ji1 OOecreyeHus
O0e3zonmacHOCTH TpU OOpalleHuH C OpudopaMu U TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHUS 37IOPOBbS U COOJIOICHUS HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPYKAIOIIEH
cpene;

OCYIIECTBISATh OTOOp MCTOYHMKOB WH(popMaimu B MHTepHETE B COOTBETCTBHUH C
3aIaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U MYTEM CpaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIICIATH MH(POPMAIUIO, KOTOpAs SBISIETCS MPOTHUBOPEUUBOM
WA MOXKET OBITh HEIOCTOBEPHOM;

UCIIOIb30BaTh TMPU  BBIMOJHEHUM YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
TUTEPATYpy (PU3NYECKOTO COJEPKaHUs, CIPABOYHBICE MaTepUalibl, PECypChbl CETH
WNuTtepHer, Bnamerp mnpuéMamMu KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUS
uH(pOpMaIUU U3 OJTHOM 3HAKOBOUM CHCTEMBI B IPYTYIO;

CO3/71aBaTh COOCTBEHHBIC KPATKUE MUCHhbMEHHBIE M YCTHBIE COOOITICHUS HA OCHOBE 2-
3 UCTOYHHUKOB MHGOPMALIMK (PU3UYECKOTO COACPIKAHUSA, B TOM YKCIIE MTyOJINYHO
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JieNaTh KpaTKue COOOLIEHHUS O Pe3yJIbTaTax MPOEKTOB WM YUYEOHBIX UCCIEIOBAHUM, TPU
ATOM TPaMOTHO HCIOJIb30BaTh M3YyUCHHBIH MOHATUHHBIM anmapat Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

IIPY BBIMOJIHEHUHN YUYEOHBIX TPOEKTOB M MCCIIECOBAHUMN paclpeeisTh 00s13aHHOCTH
B TPYIIIE B COOTBETCTBUHM C MTOCTABICHHBIMU 3a/1a4aMU, CJIEIUTh 32 BBHITIOJIHEHUEM ILJIaHA
JEUCTBUN, aJIeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIQJ, B JIESITEIBHOCTH TPYIIIBI,
BBICTpaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K koniy oOydenuss B 8 kjiacce mpeIMeTHbIE pe3yJibTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe€ COCTOSHUSI BEIECTBA, KPUCTAIMYECKHE W aMopdHBIE Tea,
HACBIIICHHBI M HEHACBHIIICHHBIA Tap, BJIAXXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSA
SHEPrusl, TEIJIOBOM ABUTATENb, SJIEMEHTAPHBINA 3JEKTPUUECKUN 3apsiji, SJIEKTPHUUECKOE
1oJie, MPOBOJHUKHU U AUIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUNA TOK, MATHUTHOE MOJIE;

pasznuyaTh sBJIeHUs (TEIJIOBOE paCUIMpEeHHE U CKaTHhe, TeIulonepeiaya, TErioBOe
paBHOBECHE, CMauMBaHHUE, KalWUISPHbIE SBJICHUS, WCIAPEHUE, KOHJICHCAIUS,
IJ1aBJICHUE, KpUCTAJIU3AIUS (oTBepaEeBaHue), KHUIIEHUE, TeIrIonepeaayda
(TeTIONpPOBOTHOCT, KOHBEKIIUS, HW3IIYYCHHUE), HJICKTPHU3allUs TeJl, B3aUMOJCHCTBUE
3apsiioB, NIEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aMMOJCHCTBUE
MarHuTOB, JEWCTBUE MArHUTHOIO MOJiI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
UHIYKIMS) 10 ONHCAHUIO HX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (DU3UYECKUX SBJICHUN B OKPYIKAIOIIIEM MUPE,
B TOM uHclie (U3NYECKHE SBICHUS B TPUPOJC: TMOBEPXHOCTHOE HATSIKEHUE U
KaOWUIApHBIE SIBJICHUS B MOPUPOJE, KPHUCTAUIbl B mpupojne, uzinydenue ColHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHl, TyMaHa, HHEs, CHera,
AIEKTPUUECKUE SIBJICHUS B aTMOchepe, dJIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, apend MmoIFOCOB, POIIb MATHUTHOTO TIOJIS U1 )KU3HU Ha 3eMJie, MOJSIPHOE
CUSHUE, TPU OTOM TIEPEBOAUTH MPAKTUYECKYIO 3a/ladyy B Yy4eOHYIO, BBIICTSATH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;

OMHCHIBATh W3Y4YEHHBIE CBOWCTBA Tel W (PUBHUECKHE SBJICHUS, HCIOJIB3YS
dusnueckrue BEIMUYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPIHs, KOJWYECTBO TEILIOTHI,
yaenbHas TEIJIOEMKOCTh BEIIECTBA, yJAENbHAsI TEIUIOTA IUIABJICHUS, YJEIbHas TEIIoTa
napooOpa3oBaHusi, yJAelibHAs TEIUIOTa CrOpaHHs TOIUIMBA, KO3(PQPUIMEHT MOJIE3HOTO
JEUCTBUSL TEIJIOBOM MaIlIMHBI, OTHOCUTEIbHAS BJIAKHOCTh BO3/yXa, AJICKTPUUYCCKHUI
3apsJl, CUjia TOKA, AIEKTPUUECKOE HANPSKEHHUE, COMTPOTUBIICHUE MPOBOAHUKA, YACIbHOE
COMPOTHUBJICHUE BEUIECTBA, pad0Ta U MOLIHOCTH JIEKTPUUYECKOI0 TOKA), MPU OMUCAHUU
NpaBUIBHO TPAKTOBATh (DU3MYECKUN CMBICIT HUCITOJIb3YEMbIX BEJIWYWH, O003HAYEHUS U
AVHUIBI  (PU3NYECKUX BEIUYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAaHHYIO
(Gu3MUECKyl0 BEIMYMHY C JPYTMMHU BEJIMYMHAMHU, CTPOUTH TpaduKu M3yUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITNINH;
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XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHUS M IPOLIECCHI, UCHOJb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOM TEOPUM CTPOCHHUS BEILECTBA,
IOPUHLMI CYNEPIIO3ULIMY MT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH OMa Ui ydacTka LenH, 3akoH Jlxoyia-JIeHua, 3akoH COXpaHEeHUs! SHEPTUH, TIPH
3TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alHChIBaTh €r0 MaTEMaTHYECKOE
BBIPAXKCHUE;

OOBSCHATH (PU3UYECKHUE TMPOLIECCHl U CBOMCTBA TN, B TOM YHCIE U B KOHTEKCTE
CUTYyalU{ IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKrepa: BBISBJIATH IPUYMHHO
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JOTrMYeCKHX IIaroB ¢ onopoi Ha 1-2
M3YYEHHBIX  CBOWCTBAa  (DU3MYECKUX  SBJICHUM, (U3MUYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemiaTh pacy€THble 3aJayd B 2-3 JEHCTBUSA, UCIOJIb3Ys 3aKOHBI U (OPMYJIBL,
CBsI3bIBAIOIIME (PU3UYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a yCJIOBUS 3ajaud 3alUChIBATh
KpaTKO€ YCJIOBHE, BBISBJIATH HEIOCTATOK JAaHHBIX ISl PEIIEHUs 3ajJayd, BbIOUpaTh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIs €€ PElIeHUs], IPOBOAUTH PACUETHI U CPABHUBATh
MOJy4YE€HHOE 3HaueHUe (PU3NUECKON BEIMUNHBI C U3BECTHBIMU JITAHHBIMU;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU NOMOILIM (PU3UYECKUX
METO/0B, UCIIOJIb3Ysl ONIMCAHKUE UCCIICIOBAHHUS, BBIAEIATH IIPOBEPSIEMOE IIPEAIIONIO0KEHUE,
OLICHUBATh IPABUIIBHOCTD MOPsJIKA IPOBEACHUS UCCIIEIOBAHMS, 1€JIaTh BBIBObI,

MPOBOJIUTH OMNbBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUA WU (PU3NYECKHUX
CBOMCTB Ten (KamWJUISIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTH MPOLECCA OCTHIBAHMS M HAarpeBaHUs MPU HU3IYYEHHUH OT LBETA
u3lyqarouieil  (morjomaromeid) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOJbI  OT
TEMIIEPATYpPbl JKUAKOCTH M IUIOAAU €€ TOBEPXHOCTH, OJJIEKTpHU3aLUsd Tel U
B3aUMOJEHCTBUE DIJIEKTPUUYECKHUX 3apSAN0OB, B3aMMOJCHCTBUE IOCTOSIHHBIX MArHHWTOB,
BU3yaJIM3allisi MATHUTHBIX I10JIEW IIOCTOSHHBIX MArHUTOB, JEUCTBUSA MArHUTHOTO I10JIS HA
MMPOBOAHUK C TOKOM, CBOWCTBA DJJIEKTPOMATHHUTA, CBOMCTBA DJIEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OopMyJIupoBaTh MPOBEPSiEMble MPEATNOIOKEHUS, COOUPAThH
YCTaHOBKY M3 MPEI0KEHHOTO 000PYI0BaHMsI, OIMCHIBATH XO/1 OIbITa U POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATD NPSIMBIE HM3MEPEHMsI TEMIEPATypbl, OTHOCUTEIBHOW BJIAXHOCTH
BO3/yXa, CUJIbI TOKa, HAPSKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MTPUOOPOB U TaTUYHKOB
(Gu3MUeCKUX BEJIMYUH, CpPAaBHHUBATh pe3yJbTaThl HM3MEPEHUN € Yy4E€TOM 3aJlaHHOMN
a0COJIIOTHOM TIOTPENTHOCTH;

IPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOIN BETUYMHBI OT IPYTOM C
HCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH CONIPOTUBIIEHUS IPOBOJHUKA OT €TI0
JUIMHBI, IUIOIAAW IIONEPEYHOIO0 CEYEHUS U YAEIBHOTIO COIPOTUBIICHHS BELIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UAYILEr0 4epe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJIHUKE,
UCCJIEI0BAHUE IOCIIEIOBATEIBHOIO W MAapaJUIEIbBHOIO COEIWHEHHA MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBAHUE, COOMPATh YCTAHOBKY U BBIIOJIHSTh U3MEPEHUS, CIEAys
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NPENJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTU B BUJE
TaOJIMIl U TPAPUKOB, JAeNIaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEAOBAHMS;

MPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIUUUH (yelbHas TeIUIOEMKOCTD
BEILIECTBA, CONPOTUBIICHUE MPOBOJHUKA, padOTa U MOIIHOCTb 3JIEKTPUYECKOIO TOKA):
IUTAHUPOBATh W3MEpPEHHUs, COOMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, CJEIys
MPEJIOKEHHOW HHCTPYKIIMH, U BHIYUCIISATH 3HAUCHHE BETUUHHBI;

coOMoaTh MpaBWia TEXHUKKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS H3YYCHHBIX MPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OmucaHus (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIEpPMETp, BOJBTMETpP, CUYETUMK ODICKTPHUECKON
SHEPTUH, DJIEKTPOOCBETUTEIbHBICE MPHUOOPHI, HArpeBaTelIbHBIC JIEKTPONPUOOPHI
(mpuMepbl), DNEKTPUUYECKUE TPEAOXPAHUTENH, JIIEKTPOMATHUT, SJICKTPOABUTATENb
MOCTOSIHHOTO TOKa), WCIOJB3ysl 3HAHUA O CBOMCTBaX (U3WYECKUX SBICHUA U
HE00XoAuMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U M3MEPHUTENbHbBIE MPUOOPHI 110
CXeMaM MU CXEMaTHYHBIM pUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, ABUTATENh BHYTPEHHEIO CTOpaHUs, SJIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBI JJICKTPUUYECKUX LEMed ¢ TMOCIEA0BATENbHBIM M TapauieIbHbIM COCTUHECHHEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS DIIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOANTH MPUMEPHl (HAXOAUTH HHPOPMALMIO O NpHUMEpax) HTPaKTUYECKOTO
WCTIONIb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCETHEBHOW KU3HU HJs OOecTeueHus
0e3omacHOCTH MpH OOpalleHHMH C MNOpuOOpaMU U TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHUSs 3I0POBbs U COOJIOJIEHNS HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPYKaIOLIEH
cpene;

OCYIIECTBIISATh MOMCK MHGpOpManuu (U3NYECKOro cojepkanus B MHTepHere, Ha
OCHOBE HMEIOIUXCS 3HAHUM U NyTEM CpPAaBHEHUS JOIMOJHUTEIbHBIX HCTOYHHKOB
BBIIETATh HMH(OpPMAILMIO, KOTOpas SBISETCS MPOTUBOPEUYMBOM MM MOXKET ObITh
HEJI0OCTOBEPHOM;

WCIOJIb30BaTh MPU  BBIINOJHEHUH YYEOHBIX 3aJaHUl HAYYHO-TOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOTO COACpM aHUs, CIPABOUYHbIE MaTepHallbl, PECYpChl CETH
WuTtepner, Bnameth nNpuéMaMd KOHCHEKTUPOBAaHUS  TEKCTa, MpeoOpazoBaHUs
uH(pOpMaIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpAaTKHE YCTHBIE cOooOIeHus, 00001as
MH(GOPMALIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3UUYECKOTO COJEP)KAaHHSA, B TOM UHCIE
nyOJMYHO  MPEACTaBIATh  pPEe3yNbTaThl  MPOEKTHOM WM HCCIENOBAaTENIbCKOM
JESITeIbHOCTH, MPH 3TOM TI'PaMOTHO HCIOJIb30BaTh W3YYCHHBIM MOHSITUMHBIN amnmapat
Kypca (pU3uKH, COMPOBOXKATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMOJIHEHUN YYEOHBIX MPOEKTOB U HCCIENOBAaHUM (DHU3MUECKUX MPOLIECCOB
pacnpenenartb 00sS3aHHOCTH B TPYIIE B COOTBETCTBHM C IMOCTABIEHHBIMH 3aJjauaMH,
CJIETUTH 3a BHIIOJIHEHUEM IIJIaHa ACHCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OIICHUBATD
COOCTBEHHBI BKJAJ B JESATENBHOCTh TPYIIbl, BBICTpAaBaTh KOMMYHUKAaTUBHOE
B3aMMO/ICICTBHE, MPOSBIISAA TOTOBHOCTD pa3peniaTh KOH(PIUKTHI.
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K koniy oOyuenuss B 9 kJjacce IpeIMETHbIE pe3yJibTaThl Ha 0Aa30BOM YpPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

UCIIOJb30BaTh TOHATHUS: CUCTEMA OTCUETA, MaTepualibHAas TOYKA, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHHYECKOTO ABWKEHUS, AchopmManus (Yrnpyras, IIacTUYecKas),
TPEHUE, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KHU, LEHTP TIKECTH,
a0COJIOTHO TBEPAOE TEJO, LIEHTP TSKECTU TBEPAOrO Tejla, paBHOBECUE, MEXAaHUUECKUE
KOJIeOaHMS ¥ BOJTHBI, 3BYK, HH(PPA3BYK U yIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIOICHNUS, anb(a-, 6eTa- U TaMMa-u3TydeHuUs, U30TOTbI, SACPHAS SHEPTCTHKA,;

paszinyath sIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEITHOE NBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE NBI)KEHHE, CBOOOIHOE MaJieHUE Tell, pABHOMEPHOE
NBWKEHHE TI0 OKPY>XHOCTH, B3aMMOJICMCTBUE TEJ, PEAKTUBHOE JBUXECHHUEC,
KojeOaTeNbHOE NBIDKCHHE (3aTyXalolue M BBIHYXICHHBIC KOJeOaHMs), PE30HAHC,
BOJIHOBOE JIBHYKEHUE, OTPAXKECHUE 3BYyKa, IPSIMOJIIMHENHOE PACIPOCTPAHEHHUE, OTPAKEHNE
Y TIPEJIOMJICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE O€I0ro CBeTa
B CHEKTP M CJOXEHHUE CICKTPaJbHbIX LBETOB, JMUCIIEPCHUs CBETA, €CTECTBEHHAs
PaaIMOaKTUBHOCTh, BOBHUKHOBEHHE JTUHEUYATOTO CIIEKTPA U3ITYYCHUS) 110 ONMKHCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIONIMX JaHHOE (PU3NUECKOE
SIBJICHHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3NUYECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B TOM umciie GU3NUECKHUE SIBICHUS B MPUPOJIE: MPUIUBBI U OTJIUBBI, IBI)KCHHUE TIJIAHET
CoJIHEUHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICCHUE, CEUCMHUYECKHE BOJHBI, I[yHAMH, 03XO, I[BETa Te,
ONTUYECKHE  SIBICHUA B  TPUPOJE, OHOJOTMYECKOE  JIEUCTBHE  BUIUMOTO,
yabTpaUOJIECTOBOTO U PEHTIEHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIA pPaJuOaKTUBHBIN
($oH, KOCMUYECKUE JTy4YH, PAIUOAKTUBHOE U3ITyUCHHUE MPUPOIHBIX MUHEPAJIOB, IEWCTBUE
paIMOAKTUBHBIX UW3JIyYEHUH Ha OpraHu3M YeJIOBEKAa), IMpPU OTOM TMEPEBOAUTH
MPaKTUYECKYI0 3a/layy B y4eOHYIO, BBIJCIATH CYIECTBEHHBIE CBOMCTBA (MPU3HAKH)
bu3HUeCcKUX SIBICHHUI;

OTNUCHIBATh HW3YUYCHHBIC CBOMCTBA Tel U (U3NUECKUE SBJICHHS, HCIOJIb3Ys
¢dusnueckre BEIMYUHBI (CPEHSSI U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JNBUXEHUH, YCKOPEHHE, MEPEMEIICHUE, yTh, YIJIOBas CKOPOCTb, CHJIA TPEHUS, CHJIA
YOPYTrOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOrO MaZeHUs, BEC Tella, UMITYJbC Tela,
UMITYJIBC CHJIBI, MEXaHW4YecKas paboTa W MOIIHOCTh, MOTEHIIMATIbHAS DHEPTUs Tea,
MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAIbHAST SHEPrus CKATOW MPY>KUHBI,
KHHETUYECKasi SHEPIHs, MOJIHASI MEXaHUYEeCKask YHEPTusl, MePUOI U 4aCTOTa KOoJIeOaHuid,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOpPOCTH CBETA, MOKA3aTellb
PEJIOMJICHUS] Cpe/ibl), NPH ONHUCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICIT
WCIIOJIB3yEMBIX BEJIMYMH, 0003HAYCHUS U CAWHUIIBI (U3MUYECCKUX BEITUYHH, HAXOIUTh
(dbopMyJIbl, CBS3BIBAIOLIME AAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTMMU BEJIMYMHAMHU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETUYUH;
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XapaKTepu30BaTh CBOWCTBA TEJ, (U3MUYSCKUE SIBJICHHUS U IPOIECCHI, MCIOIB3YS
3aKOH COXpaHEHUS SHEPTHUH, 3aKOH BCEMUPHOTO TSITOTEHUS, TPUHITUT CYTICPIIO3HUITNH CHII,
NPUHIIUAIT OTHOCHTENbHOCTHU [ 'ammiies, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHUs UMITYJIhCa,
3aKOHBI OTPaXCHHSI U PEIIOMJICHHSI CBETA, 3aKOHBI COXPaHCHHS 3aps0BOT0 K MaCCOBOTO
YUCEN MPHU SACPHBIX PEAKIMSIX, TIPH ITOM J1aBaTh CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U
3aMHACHIBATh €70 MAaTEMAaTHIECKOE BEIPAKCHICE,

OOBSACHATH (PU3NUYECKHUE TPOIECCHl U CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTYaIMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIIATH IPUIHUHHO
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3 JOTMYECKHX IaroB ¢ Omopoil Ha 2-3
W3YYEHHBIX  CBOWCTBA  (M3MYECKUX  SBICHUH, (U3MYECKUX  3aKOHOB  HIIM
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a7aud (ONMUparolIMecs Ha CUCTeMy H3 2-3 ypaBHEHHIN),
WCIIONIB3YSl 3aKOHBI W (POPMYJIBI, CBSI3bIBAONMINC (PU3NYECKHE BEIMYHMHBI: HAa OCHOBE
aHaJM3a YCJIOBHS 3a/1aud 3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTAIONINE WU
U30BITOYHBIE JTAHHBIC, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIC ISl pEUICHUS,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PECAUTHCTUYHOCTH TIOJYYCHHOTO 3HAYCHHS (PU3HIECKON
BEJINYNHBI,

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIUTh MPU MOMOLM (HU3UYECKUX
METO/IOB, UCTIOJIb3YS OTIMCAHKE UCCIICIOBAHMUSI, BBIICISATH MPOBEPSEMOE MPEATIONOKECHHE,
OIICHMBATh TPABWIBHOCTh TMOPSAKA TPOBEJICHUS WCCICIOBAHUs, JeNiaTh BBIBObI,
UHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHU U OTIBITOB;

MIPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3MYECCKUX SBICHUA WM (DU3NICCKUX
CBOMCTB Ten (M3yueHHUE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS IHEPTUH,
3aBUCUMOCTH TIEPHO/ia KOJIEOAHHI NPy KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTU
MPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MaJIbIX KOJICOAHWH, TPAMOJMHEHHOE
pacnpocTpaHEHUE CBETa, paslioKeHHE OeNoro CBeTa B CIHEKTP, HM3YYEHUE CBOMCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300paKEHHUS MpeIMeTa B cOoOMparoiei
JUH3E, HAaOJIIOICHUE CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB M3TYUYCHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000PYI0BaHUS, OMMCHIBATH X0 ONBITA U
€ro pPe3yJIbTaThl, POPMYITHUPOBATH BHIBOJIBI;

IIPOBOJUTH MPH HEOOXOJIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTpeaeysas CpeaHee
3HAUYCHUE U3MEPsIeMO BenuuuHbl ((POKYCHOE pACCTOSTHUE COOWpAIONIEH JIMH3BI),
000CHOBBIBaThH BHIOODP crioco0a u3MepeHus (M3MEPUTEITHHOTO MPUOOopa);

IIPOBOJIUTH UCCIICIOBAHHUE 3aBUCUMOCTEH (DU3UICCKUX BEJIUYHMH C HCTIOIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBH>KEHUU
0e3 HayabHOW CKOPOCTH, TMeproja KoJeOaHWl MaTeMaTHUYeCKOTr0 MasTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH yTJIa OTPAKCHUS CBETA OT yTJia aJICHUS U YTJIa IPEIOMIICHHUS OT yTJia
MajieHus1): IUIAHUPOBATh HCCIEAOBAaHUE, CaMOCTOSTEIBHO COOMpAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3yNbTATHl TMOJYYCHHOW 3aBHCHUMOCTH (U3MYECKUX BEJIMYMH B BHUJC
TaOIUI] ¥ TPaUKOB, ENATh BBIBOJIBI 110 Pe3yIbTaTaM HCCIICIOBAHMS;
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POBOJUTH KOCBEHHbIE M3MEpPEHUs (DU3NUYECKUX BEIMYUH (CPEIHSS] CKOPOCTh H
YCKOpPEHHUE Te€Jla MPU PABHOYCKOPEHHOM JBHKEHHUH, YCKOPEHHE CBOOOIHOIO MaJCHMUS,
KECTKOCTh MPYKUHBI, KOIDPUIMEHT TPEeHUS CKOJbXKEHUs, MeXaHWdyeckas pabora u
MOIIHOCTb, YaCTOTA U MEPHOJI KOJEOAHUI MAaTEMAaTUYECKOT0 U PYKUHHOIO MasiTHUKOB,
OnTHYECKas ChJia COOMparoIeH JIMH3bI, PAIMOAKTUBHBIN (DOH): TIIAHUPOBATH U3MEPEHUS,
coOUpaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHATH HM3MEPEHUs, CIeays
MPEMJIOKEHHOW HMHCTPYKLUWH, BBIYUCIATH 3HAYEHHWE BEJIMYMHBI W aHAJU3UPOBATh
MOJIyYeHHBIE PE3YJIbTATHI C YUYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHU;

coOmoaTh MpaBWia TEXHUKKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE IPU3HAKU M3YUEHHBIX (PU3NYECKUX MOJIEJIEH: MaTepraibHas
TOYKa, aOCOJIOTHO TBEPJIOE TEJIO, TOYEYHBIM HMCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
IUTaHETapHAasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB € OMOPOM Ha UX ONUCaHUsA (B TOM YHCIE: CIIUIOMETP, JATYUKHU MOJOKEHHUS,
pacCTOSIHUS U YCKOPEHUs], paKeTa, 9X0JI0T, OUKH, IEPUCKOII, (poToanmapar, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOIL, TO3UMETP, Kamepa BuibcoHa), UCTIOIb3ys 3HAHUS O CBOMCTBAaX
(uznyecKux sBJICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl W CXEMATHYHBIE PHUCYHKHM M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB MPU PEIICHUU
y4eOHO-TIPAKTUUECKUX 3a/lady, ONTHYECKHE CXEMbI Ji TOCTPOEHUs H300paKeHUil B
MJIOCKOM 3€pKajie U COOMpAOIIeH JIMH3E;

MPUBOANTh MPUMEPHl (HAXOAUTH HHPOPMALMIO O TNPUMEpPaX) MNPAKTUUYECKOrO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUUW B TOBCEJHEBHOW KHU3HU ISl OOecreyeHUs
0e3omacHOCTH MpHU OOpalleHHMH C NpuOOpaMu U TEXHUYECKUMH YCTPOMCTBAMH,
COXPAHEHUs 3I0POBBS U COOJIIOIEHHS] HOPM SKOJIOTMUECKOTO IMMOBECHHS B OKPY KaroLIei
cpene;

OCYLIECTBJIATh TOMCK HHpOpMaluu Quanyeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENIbHO  (DOPMYJIHMpYsI TOHCKOBBIA 3alpoC, HAXOAUTh MYTH OIpeaeTIeHHUs
JIOCTOBEPHOCTH TOJYYEHHOW HH(pOpMAIlMM HAa OCHOBE WMEIOIIMUXCS 3HAHUUW U
JIOTIOJIHUTEIBHBIX HCTOUHUKOB;

WCIOJIb30BaTh MPHU  BBINOJHEHUH YYEOHBIX 3aJaHUl HAYYHO-TOMYJISIPHYIO
JTUTEPATYpy (PU3MYECKOrO COJEPKAHMSI, CIPAaBOYHBIE MAaTEpHallbl, PECYpChl CETU
WnTtepner, BnameTth nNpuéMaMud KOHCIEKTUPOBAaHUS  TEKCTa, MpeoOpa3oBaHuUs
uH(OpMaIKM U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHpOpMaAIMu M3 HECKOJbKUX HMCTOYHUKOB (PU3WYECKOTO COAEpkKaHUsS, MyOIMIHO
NPEICTABIIATh PE3YJIbTATHI MPOEKTHOM MIIM UCCIIEI0BATEIBCKOM JIEITEIbHOCTH, IIPU 3TOM
IPaMOTHO HUCIIOJIb30BATh N3yUYEHHBIM NOHATUHHBIN anmnapat U3y4yaeMoro pasaeina (Gusnku
U COIPOBOXKIATh BBICTYIUICHUE MPE3CHTALMEN ¢ Y4E€TOM OCOOEHHOCTEH ayJuTOpUHU
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHME

7 KUIIACC
No HaumenoBanue KomunuectBo [[IporpamMmmuoe coaep:xaHue OcHOBHBIE BUBI ICATEIILHOCTH O0y4arOIIUXCs
/11 pa3/iesioB U TEM JacoB

y4eOHOro mpeaMeTa

Paznen 1. @u3uKa U ee poJib B IO3HAHUHU OKPY/KAKIIEro MUpa
1.1 ®wuzsmuka - HayKa o 2 BrisBiieHHE pa3nuyuil Mexny GU3n4eCKUMU U
[IPUPOJIE @du3nKa - HayKa 0 IPUPOJIE. [XUMUYECKUMHU IPEBPALICHUSMU.

SBIIEHUSI IPUPOLBI. Pacnio3naBanue u kinaccupukanus Gu3n4ecKux
DuU3NYECKUE SIBICHUS: SIBJICHUI: MEXaHUYECKHUX, TEIIOBBIX,
MeXaHUYECKUE, TCIUIOBbIE,  DJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
HIIEKTPUUYECKUE, MarHUTHBIE, [HaOmroneHue u onrcanue pU3n4ecKux sBJICHUN
CBETOBBIE, 3BYKOBbIE

1.2 |®usnveckure BeTUIHHBI 2 Du3nyeCKre BEIUYUHBI. OrnpenenieHre UEHbI 1eTeHUs IIKaJIbI

3mepenne pu3nyeckux
BeNurH. Pr3nyeckue
npubopsl. [lorpemnocts
N3MEpPECHUIN
MexayHapoaHas cucTeMa
€ AMHUI]

U3MEPUTEIHLHOTO MPUOOpA.

3MepeHne IMHEWHBIX Pa3MEPOB TEIl U
MPOMEKYTKOB BPEMEHH C YUETOM MOTPENTHOCTEM.
3MepeHue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
M3mepenue Temmeparypsl Ipu MOMOIIA
YKUJIKOCTHOTO TEPMOMETpPA U JaTYHKA
TeMIICPaTyphbI.

BrINoJIHEHHE TBOPUECKUX 3aJaHUM T10 TIOUCKY
CIOCOOO0B U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHUK, HAITPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX

00BEKTOB, OOJIBIIINX PACCTOSIHUM, MaJIBIX
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MPOMEXYTKOB BpeMeHH. OOCyKaeHHe
MpeIaraeMbIX CriocoOoB

1.3. [EcTecTBEeHHOHAYYHBIi1 2 Kax ¢usuka u qpyrue BoiaBIKEHNE THIIOTE3, OOBICHSIIONINX MPOCTHIE
METOJI TIO3HAHMS €CTECTBEHHBIE HAYKH SIBJICHMSI, HAIIpUMED:
M3y4aroT IPUPOLY. - M0YEMY OCTaHAaBJIMBAETCS IBHIXKYLIEECS 110
EcTecTBEHHO-HAYYHBI FOPU30HTAJILHON TOBEPXHOCTH TEJIO;
METO/I TO3HAHUS: - IIOYEMY B JKApKYIO IIOI0J1y B CBETJION OJECKIEC
HaOII0ACHUE, ITOCTAHOBKA MpOXJIAAHEN, yeM B TEMHOM. [Ipennoxenue
Hay4YHOTO BOIIPOCa, CIIOCOOOB IIPOBEPKH TMIIOTES.
BBIJIBUJKCHUE TUIIOTES, [IpoBeneHue ucciuenoBanus 110 MIPOBEPKE KAKOU -
HKCIIEPUMEHT IO NIPOBEPKE  [TMOO TUITOTE3BI.
rUI0TE3, O0bSICHEHUE [locTpoeHue nmpocTelmux Moaenen Gu3nIecKux
Ha0JF0JaeMOTO SIBJICHUSI. SIBJICHUU (B BUJIE€ PUCYHKOB WJIM CXEM), HAIPUMEP
Onucanue GpunIecKUx NaJCHUE MPEIMETA; IPSIMOJIMHENHOE
SIBJIEHUI C TIOMOLIBIO pacrpoCTpaHEeHUE CBETA
Moelen
HToro mo pasaeny 6

Paznea 2. IlepBoHayajibHble CBEIE€HHUS O CT

OCHHU BeIICCTBa

2.1 |CtpoeHue BemecTBa

1

CTpoeHue BEecTBa: aTOMbI
1 MOJICKYJIbI, UX Pa3MEpHI.
OnbITHI, JOKA3bIBAIOIINE
NTMCKPETHOE CTPOCHUE
BEIIECTBA

Ha0ntonenue u MHTepIpeTalus onbITOB,
CBUJICTEIBCTBYIOLIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

OneHka pa3sMepoB aTOMOB M MOJIEKYJI C
UCIoJib30BaHueEM (hoTorpaduil, MOJTyYEHHBIX HA
ATOMHOM CUJIOBOM MHKpockorne (ACM) -

maboparopHas padota no teme: «OreHka
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nrameTpa aToma METOJIOM psI0B (c
ucrnoyib3oBanueM  (Qororpaduii)». OnpenencHue
pa3MepoB MaJIbIX Tell

2.2 |/IBmKeHHE H
B3aMMOJICHCTBHEC YaCTHII
BCIICCTBA

JBM>KEHHE YaCTHI] BENIECCTBA.
CBs3b CKOPOCTH JABUKECHHUS
YaCTULl C TEMIIEPATYPOIl.
bpoyHOBCKOE NBUKEHUE,
udysus.

B3aumoneiicTBre 4acTHIl
BEILIECTBA: IPUTSHKEHUE U
OTTAJIKUBAHUE

Ha6moienue un 00bsicCHEeHHEe OPOYHOBCKOTO
NBIKEHUS U sIBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHNE OIBITOB IO
HAOJI0/ICHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
[IpoBeneHue 1 0OBACHEHUE OIBITOB IO
00HAPYKEHHUIO CHJT MOJICKYJISIPHOTO MPUTSKCHHS U
OTTAJIKHBAHUS

2.3 |ArperaTtHbple COCTOSTHUS
BEIICCTBA

ArperatHble COCTOSTHUS
BEIIIECTBA: CTPOEHUE r'a30B,
YKUJIKOCTEU U TBEPJIBIX
(KpUCTAJLITUYECKUX ) TETI.
B3anmocCBs3p MEKIY
CBOMCTBaMU BELIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-M
OJICKYJISIPHBIM CTPOSHUEM.
OcoOeHHOCTH arperaTHbIX
COCTOSIHUH BOJIbI

Onucanue (C UCIOJBb30BaHUEM MPOCTHIX MOJAEIIEH)
OCHOBHBIX Pa3JIM4Yui B CTPOCHUH I'a30B, KUJIKOCTEH
U TBEPABIX TEIL.

OO0BsiCHEHUE MaJION COKMMAEMOCTH KUJIKOCTEH 1
TBEPIBIX TEJ, OOJIBLION C)KUMAEMOCTHU Ta30B.
OObsicHeHue coxpaHeHus1 GOpMbI TBEPABIX TEN U
TEKYUYECTH >KHJIKOCTH.

[IpoBenieHNE OMBITOB, JOKA3bIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUU BOJIbl YACTHIIBI HAXOJATCS B
CpeIHeM Jlajbliie IpYyT OT apyra (MIOTHOCTb
MEHBIIIE), YEM B JKHUJIKOM.

'Y CTAaHOBJIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJbI U
CyIlI€CTBOBaHHEM BOJHbBIX opranu3zmMoB (MC -
Ouosiorusi, reorpadusi)

Htoro no pasuneny
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Pasnen 3. /IBmukeHne 1 B3aMMOJI€CTBHE TeJl

3.1 Mexanunueckoe 3 Mexannueckoe aBmxkeHne.  |MccneqoBaHue paBHOMEPHOTO IBUKEHUS,
NIBUYKEHUE PaBHOMEpHOE U ONpEeIEICHUE €ro MPU3HAKOB.
HEpaBHOMEpPHOE ABWkeHue. |HalmioneHrne HepaBHOMEPHOTO IBUXKEHUS U
CkopocTb. CpeHsisi CKOPOCTBOIIPEACIICHHUE €r0 OTIIMYUNA OT PABHOMEPHOTO
[IPY1 HEPAaBHOMEPHOM NIBUYKEHUS.
nerokeHud. Pacuér mytu ' |OnpeneneHue CKOpoCTH PaBHOMEPHOI'O JBUKEHUS
BPEMEHU JABUKCHUS (Iapuka B )KUJIKOCTH, MOJIETH 3JIEKTPUYECKOTO
aBTOMOOWJIS U T.1.). Onpenesienre cpeiHen
CKOPOCTH CKOJIbKEHHsI OpyCKa WM IIapuKa 1o
HAaKJIOHHOW IJIOCKOCTH Perienne 3amad Ha
ONpEIEIECHUE ITyTH, CKOPOCTU U BPEMEHU
[PAaBHOMEPHOTO JIBHKEHHUS.
AHanu3 rpa)uKOB 3aBUCUMOCTH IIYTH U CKOPOCTH
OT BPEMEHHU
3.2 Uuepuwms, Macca, 4 SBneHne nHEPUUU. 3aKOH OObsiCHEHUE U IPOTHO3UPOBAHKE SIBJICHUH,

IIJIOTHOCTB

vHEepuUH. B3auMoiencreue
TeJ KaK MPUYMHA U3MEHEHUS
CKOPOCTH JBUXKECHUS TE.
Macca kak Mepa UHEPTHOCTH
Teia. [1moTHOCTE BemiecTna.
CBS3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B
eIMHHIle 00BEMA BEIlleCTBA

00YyCJIOBIIEHHBIX MHEPIIMEH, HATTPUMED, YTO
MPOUCXOAUT MPU TOPMOKEHUU WUITA PEIKOM
MaHEBpPE aBTOMOOWIISI, TOUYEMY HEBO3MOXKHO
MTHOBEHHO ITPEKPATUTh IBUKCHUE HA BEJIOCUIICIE
WM CAMOKATe U T. [I.

[IpoBeneHne U aHaU3 ONBITOB, IEMOHCTPUPYIOLINX
W3MEHEHUE CKOPOCTHU ABUKEHUSI TEJIA B PE3YJIbTATE
NECTBUS HA HETO JPYTHUX TEIl.

Pemenue 3a1a4d Ha onpeneneHue Macchl Tea, €ro
00bEMa U MIIOTHOCTH.
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[IpoBencHUE U aHATIN3 OIIBITOB, IEMOHCTPUPYOLIUX
3aBUCUMOCTb U3MEHEHHSI CKOPOCTH TEJIa OT €T0
Macchl ITPY B3auMOJEHUCTBUM Ten. M3mepenue
Macchl Tejla pa3InYHbIMU CIIOCOOAMHU.
OrnpeneneHne MI0THOCTY TeJIa B pE3ysbTaTe
U3MEPEHMSI €T0 MacChl U 00BEMA

3.3

Cuna. Buaper cun

14

Cuita KaKk XapakTepUCTUKA
B3aUMOJECHCTBUS TEI.

Cuita ynpyroctu 1 3aK0H
['yka. 3mepenue cuel ¢
[IOMOILIBIO TUHAMOMETPA.
SIBNIEHME TATOTEHUS U CUIIa
TskecTH. Criia TSHKECTH Ha
NPYrUX IJIaHETaxX.

Bec tema. HesecomocTs.
CrnoxeHue cuil,
HaIIPABJICHHBIX 110 OJTHOU
PSAMOM.
PaBHOAEHCTBYIOIAsA CUIL.
Cuna tpenus. Tpenue
CKOJIbYKEHHS U TPEHUE TTOKOSI.
TpeHne B IpUpOJE U TEXHUKE

3ydeHune B3auMOAECHCTBUS KaK TPUUNHBI
M3MEHEHHS] CKOPOCTH TeJIa UK €ro Ae(POpMAaLIUH.
Onuncanue peanbHBIX CUTYaln B3aMMOIEVCTBUSA
TEJI C IOMOILBIO MOJIEJIEN, B KOTOPBIX BBOAUTCS
MOHATHE U U300paKEHUE CHUIIBI.

WN3yuenue cunel ynpyroctu. Mccnenoanue
3aBHCUMOCTH CUJIbI YIIPYTOCTH OT YJIMHEHUS
PE3UHOBOTO IIIHYPa WIH NPY>KUHBI (C TOCTPOCHUEM
rpaduka).

AHQJIN3 TPAKTHYECKUX CUTyallui, B KOTOPBIX
MPOSIBJISIETCS ICMCTBUE CUIIBI YIIPYTOCTH
(ynmpyrocth Msida, KpOCCOBOK, BETOK J€peBa U Jp.).
AHAJIN3 CUTyalluid, CBSI3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0BsicHEHHE OpOUTATILHOTO JIBMYKEHUS TIJIAHET C
MCTI0JIb30BAaHUEM SIBJIICHUS TSTOTEHUS U 3aKOHA
1503(S]0) 007078

l3MepeHne Beca Tena ¢ IOMOIIBI JUHAMOMETPA.

O60CcHOBaHME ATOTO CIIOCO0A H3MEPEHHUS.
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AHQJIN3 1 MOACIMPOBAHUE SBJICHUSI HEBECOMOCTH.
DKCIEPUMEHTAIBHOE MOYYEHUE MPAaBUIIA
CJIOYKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
npsiMoii. OnpeieieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

M3yueHue cuibl TPEHUS CKOJIbKEHHS U CHUJIBI
TPEHUS TTOKOS.

ccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI
NTABJICHHS U CBOMCTB TPYLIUXCS TOBEPXHOCTEM.
AHanu3 NpakTUYECKUX CUTYyalUil, B KOTOPBIX
POSBIISIETCS IEUCTBUE CUIIBI TPEHUS,
MCIIOJIB3YIOTCSl CIOCOOBI €€ YMEHBILIEHUS WU
yBEJIMYEHUS (KaTaHWUE Ha JIbDKax, KOHbKaXx,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
MOJIIMITHAKOB, IJIABAHUE BOJHBIX KUBOTHBIX U
np.). Pemenue 3a1a4 ¢ ucnonbs3oBanueM Gopmyi
U1 pacd€Ta CUIIBI TSYKECTH, CHIIBI YIIPYTOCTH, CUJIBI
TPEHUS

Mroro no pazgeny

21

Paznen 4. JlaBjenne TBEPABIX TeJ, JKHAKOCTENH M ra30B

4.1

JlaBnenue. [lepenaua
TTaBJICHUS TBEPIBIMU
TeJIaMU, YKUJIKOCTIMHU U
razamMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U yBEIUYCHUS
naByieHUs. /[aBieHue rasa.
3aBUCUMOCTH JaBJICHUS ras3a
0T 00BEMa, TeMITepaTyphl.

AHaJIN3 U OOBSICHEHHE OTBITOB U MPAKTUYCCKUX
CUTYyAIIHii, B KOTOPBIX MPOSIBIICTCS CUJIA JABJICHUS.
O60cHOBaHME CITIOCOOOB YMEHBIICHUS U
YBEIMUCHHUSI TaBJICHUSL.

I/I3yquI/Ie 3aBUCHUMOCTHU OAaBJICHHUA I'a3a
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[lepenaua naBieHus
TBEPBIMU TEJIAMH,
YKUJKOCTSIMU U Fa3aMH. 3aKOH
[Tackans

0T 00bEMa U TEMIIEPATYPHI.

3ydeHnue ocoOCHHOCTEH Tiepe1aunl JaBIeHUs
TBEPIBIMU TEIIAMH, )KUIKOCTSAMHU U ra3aMHu.
OO60CHOBaHKE PE3YIHTATOB OIBITOB OCOOCHHOCTSIMHU
CTPOEHUS BEIIECTBA B TBEPIOM, KHUJIKOM U
ra3000pa3HOM COCTOSIHHSIX. DKCIEPUMEHTAIBHOE
oKa3aTeNnbCcTBO 3akoHa [lackas.

Perenue 3a1a4y Ha pacuér AaBJI€HUs TBEPIOTO Tena

4.2 |JlaBaeHHE KUIKOCTH 3aBHUCUMOCTD JTaBJICHUS
YKUJIKOCTH OT TUTYOHHBI.
[TneBMaTrueckue MamuHbl. I |MccneqoBanye 3aBUCUMOCTH JIaBJICHUS KHUIKOCTH
UPOCTATUYECKUM MapaioKC. |0T TTyOUHBI TOTPYKEHUS M TUIOTHOCTH KUJKOCTH.
Coo0maromuecs: COCy/Ibl. HaOmtonenue u o0bICHEHUE THAPOCTATUIECKOTO
['uapaBaMyecKkre MEXaHU3MbI [TapaJoKca Ha OCHOBE 3akoHa [lackas.
M3ydeHune cooOarmmXcsi COCy10B.
Pemenve 3aay Ha pacu€T TaBICHHS KUIKOCTH.
OOBsICHEHUE TIPUHITUTIA ICUCTBUS THAPABINICCKOTO
npecca, THEBMAaTHICCKUX MaIllHH.
AHanmu3 U 00bSICHEHHE MPAKTHUYECKUX CUTYaIUH,
NIEMOHCTPUPYIOITUX MPOSBICHUE TABICHHSI
YKUKOCTH ¥ 3akoHa [lackaiis, HarpuMep mpoIeccon
B OpraHu3Me MpH TIIyOOKOBOTHOM HBIPSHUN
4.3 |At™MocdepHoe naBiIeHUE ATMmocdepa 3emiu u DKCIepUMEHTAIBHOE 00HApYXKEHHE aTMOC(EepHOTO

aTMoc(hepHOe JaBiIeHuUE.
[Tpr4rHBI CyIIeCTBOBAHUS

J1aBJICHUA.

AHann3 1 00BSICHCHHE OITBITOB U IMPAKTUYCCKHX
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BO3TYyIITHON 000JI0UKH
3emuu. OnbiT Toppuyerin.
3mepenne arMochepHoro
aBJICHUS. 3aBUCUMOCTD
aTMOC(EPHOTo JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPSI.
[IpuOopsI 17151 UI3MEpeHus
aTMOC(EPHOTO J1aBJICHUS

CUTYaI¥i, CBI3aHHBIX C IEHCTBUEM aTMOC(HEpPHOTO
NTaBJICHHUSI.

OO0bsicHEeHUE CyIIeCTBOBaHMS aTMOoc(]ephl Ha 3emIie
1 HEKOTOPBIX IJIAHETAX WUIU €€ OTCYTCTBUS HA
npyrux miaanerax u Jlyne. OObsicHeHHE U3MEHEHUS
MJIOTHOCTH aTMOC(EPhI C BEICOTOU U 3aBUCUMOCTH
aTMOC(EpHOTrO TaBICHUS OT BBICOTHI.

Perienue 3a1ay Ha pacy€T aTMOCPEpHOTO
TaBJICHUS.

M3yuenue ycTpoiicTBa bapoMeTpa-aHepouaa

4.4

JleficTBUE )XKUJIKOCTHU U
raza Ha MOrpy>kK€HHOE B
HUX TEJIO

JleicTBUE )KUIKOCTH U T'a3a
Ha [OTPYKEHHOE B HUX TEJIO.
BriTankusaromast
(apxumenoBa) cuiia. 3aKoH
Apxumena. [TnaBanue Te.
BosznyxonnaBanue

JKCIepUMEHTAIbHOE 0OHAPYKEHHE IEHCTBUS
PKUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
Onpenenenre BHITATKUBAIOIIEN CUIIBL,
NIEVCTBYIOLIEN HA TEJO, MIOTPYKEHHOE B KUIKOCTb.
[IpoBenenrie u 00CyX AEHUE OMBITOB,
NEMOHCTPUPYIOLIMX 3aBUCUMOCTD BBITAIKUBAKOLIEH
CHUJIBbI, IEUCTBYIOILIEH HA TEJIO B KUIKOCTH, OT
00bEMa OTPYKEHHOM B KUJIKOCTh YaCTH TeJIa U OT
[JIOTHOCTH JKUJAKOCTH.

[ Iposepka nezasucumocmu 8blmaIKugarowel Cubl,
Oeticmeytowell Ha Mmejlo 8 HCUOKOCMU, 0N MACCbl
mea.

VccnenoBanue 3aBUCUMOCTH Beca Tesa B BOJE OT

00BEMa MOTPYKEHHOU B KUJIKOCTh YaCTH TEJa.
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Pelienune 3a1ay Ha NpUMEHEHHUE 3aKOHAa ApXHUMeia
U ycJIoBUs I1aBanud tei. KonctpyupoBanue
apeoMeTpa WM KOHCTPYUPOBAHKE JIOJKHU U
onpeneneHue e€ rpy30noabEMHOCTH

Wroro no pazneny

21

Paznea 5. PaGoTa u MOIIHOCTB. JHEprust

5.1

PaboTa 1 MOIITHOCTH

3

Mexannueckas padora.
MoIHOCTh

DKCIEPUMEHTAIIBHOE OINPEICIICHUE MEXaHUUECKON
PabOThI CHIIBI TSIKECTH NP MAJICHUU TEJa U CUJIbI
TPEHUS [IPY PABHOMEPHOM NEPEMEIIEHUHN TEJIA MO
FOPU30HTAIBHOM MOBEPXHOCTHU. PacuéT MonHoCTH,
Pa3BUBAEMOM IIPU MOJBEME I10 JIECTHHUIIE.

Permienue 3aau Ha pacyET MEXaHUYECKOU pabOThI U
MOIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTbie MEXaHU3MBI: pbIYar,
010K, HAKJIOHHAS TJIOCKOCT.
[IpaBuiio paBHOBECHS
pbryara. I Ipumenenue
IIpaBujia PAaBHOBECHSI pblUara
K OJI0KY. «30J10TO€ MPaBUIIO»
MexaHuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U

TCXHHUKC

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha MPUMEPE phbluara, MoABUKHOTO U
HETOABMKHOT'O OJJOKOB, HAKJIOHHOM IIOCKOCTH.
VccrienoBanue yclioBHsI paBHOBECHSI pblyara.
OOGHapy>XeHue CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3TMYHBIX UHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
WCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE B
PKUBBIX OpraHU3Max.

DKCIEPUMEHTAIBLHOE JI0Ka3aTeILCTBO PAaBEHCTBA
paboT NMpu MPUMEHEHUU MPOCTHIX MEXAHU3MOB.

Onpenenenue K111 HakTIOHHOM MIIOCKOCTH.
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Pemienue 3a1a4 Ha IPUMEHEHUE TTPaBUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]

5.3 [MexaHuueckas SHEPTHUs 4 MexaHudecKas SHePTHsL. DKCIIEPUMEHTAIBHOE OTIPE/ICTICHUE N3MCHCHHSI
Kunetndaeckas u KUHETUICCKOW 1 TIOTEHITUATBHON YHEPTHH TENa MPH
MOTEHIIMAIbHASI SHEPTUSL. €ro CKaThIBAHHUH 110 HAKJIIOHHOM TTJIOCKOCTH.
[IpeBpaienue ogHoro Buga |(DopMyIHpoBaHHE HA OCHOBE MCCIIEAOBAaHUS 3aKOHA
MEXaHUYECKOM SHEPTUU B COXpaHEHUs MeXaHU4YeCKoi Hepruu. OOCyKacHUE
NpyTroii. 3aKOH COXpPAHEHHS [TPaHUI] IPUMEHIUMOCTH 3aKOHA COXPAaHCHUS
DHEPTUU B MEXaHUKE DHEPTUU.
Pemenre 3a1a4u ¢ HCTIOIB30BAHUEM 3aKOHA
COXpaHEHUs YHEPTUHU
Wtoro no paszueny 12
PesepBHOE Bpemsi 3
OBIIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC

BCIICCTBA

No HaumenoBanue KomuuectBo | IIporpammuoe conepxkanue | OCHOBHBIE BUABI JEATEIBHOCTH O0yYAIOIIUXCS
n/n pa3zieNoB U TEM 4acoB
y4eOHOro nmpeamMera
Paspnen 1. TermuioBble siBJIeHUSA
1.1 |CtpoeHne u CBOMCTBa 7 OCHOBHBIE MTOJOKEHUS Habnronenue u MHTepIpeTanus OnbITOB,

MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3Mepsl aTOMOB H
MOJIeKyJ1. OTIBITHI,
MMOJATBEPKAAIOIINE OCHOBHBIE
[T0JI0KEHUSI MOJIEKYJIIPHO-
KUHETUYECKOU TEOPHH.
Mopenu TBEPAOTO, JKUAKOTO U
ra3000pa3HOIro COCTOSHUM
BEIIIECTBA.

Kpucramnuueckue u
amopdusie Tena. OObsicHEeHHE
CBOMCTB T'a30B, KUJAKOCTEH U
TBEPABIX TEJI HA OCHOBE
[10JI0KEHUI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
CmaumnBaHN€e U KallWUISIPHbIE
SBJICHUS. TerioBoe
pPacCIIMPEHUE U CHKATUE

CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Peuienne 3a1a4y o OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIUM MOJIEKYJ B €AMHUIIE 00bEMA
BEILIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (Harpumep,
¢dparmenTa nosmel Jlykpenus «O npupone
BEIIICH») C M3JI0)KEHHEM 000CHOBAHUI aTOMHOM
rUIOTE3bI (CMBICTIOBOE uTeHHe). O1ieHKa
yOeMUTENTLHOCTH 3TUX 00OCHOBAHUH.
OOBsicHeHNE OPOYHOBCKOTO JBMIKCHHUS, SIBJICHUS
nudPy3un 1 pazuyuil MeXa1y HUMU Ha OCHOBE
[MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
CTPOCHHUS BEILIECTRA.

OOBsICHEHNE OCHOBHBIX Pa3JINUUi B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPBIX TEI C
MCIIOJIb30BaHUEM TMOJIOKEHUN MOJIEKYJISIPHO -
KUHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA.
[IpoBeqieHNE OTBITOB MO BhIPAILIMBAHUIO

KpUCTAJIJIIOB HOBapeHHOﬁ COJIM I Caxapa.
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[IpoBeneHne u 00bICHEHUE OTIBITOB,
NTIEMOHCTPUPYIOIINX KAMMIUISIPHBIEC SIBICHUS U
SIBJICHHUE CMAYMBaHUS.

OOBsICHEHHUE POJIU KAMWUIAPHBIX SIBICHUM JIJIsI
MMOCTYIUICHUS BOJIbI B OPTaHU3M PACTECHHM.
HaOmnronenue, npoBeieHre U 00bSICHEHUE ONIBITOB
0 HAOJIIOJICHUIO TEIJIOBOTO PaCIIMPEHUS I'a30B,
PKUJIKOCTEN U TBEPABIX Teld. OObsiICHEHHE
coXpaHeHHs 00bEMa TBEPABIX TEJ, TEKYUECTH
YKUJIKOCTH (B TOM YHCIIC, PA3HUIIBI B TEKYUYECTH
17151 pa3HbIX )KUAKOCTEN), JaBJIECHUS rasa.
[IpoBeieHrE OMBITOB, IEMOHCTPUPYFOIIAX
3aBHCHUMOCTh JIaBJICHUS BO3yXa OT €ro 00bEMa 1
HarpeBaHMs WM OXJIKICHUS, U UX OOBSICHCHUE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHHS.
AHaM3 NPAKTUYECKUX CUTYaLNi, CBI3aHHBIX CO
CBOMCTBaMHU ra3oB, )KHUJIKOCTEW U TBEPIBIX TEJI

1.2

TennoBbie IPOLECCHI

21

Temmneparypa. CBsizb
TeMIIEPaTypPhbl CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YACTHII.
BHyTpeHHs1s1 dHeprusl.
CnocoObl U3MEHEHUS
BHYTPEHHEW YHEPTUU:
Terionepeaaya u COBEpIIeHUE
paboThl. Bujsl

TEIJIONEePENauH:

OO6ocHOBaHHE MPABUIT H3MEPECHHS TEMITCPATYPBI.
CpaBHeHHE pa3JIMYHBIX CIOCOOOB U3MEPEHUS U
[IIKaJT TEMIIEPATYPHI.

HaGmronenne u o0bSICHEHHE ONBITOB,
TEMOHCTPHUPYIONTUX U3MEHEHNE BHYTPCHHEH
OHEPTUU TeJa B pe3yJbTaTe TeIuionepeaadu u
Pa0OThI BHEIITHUX CHII.

HaOmronenue u o0bICHEHUE OMBITOB, 00CYXICHUE

MMPAKTUYECKUX CUTYyallnH,
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TETUIONPOBOJHOCTb,
KOHBEKIINS, U3JTyUYCHHUE.
KonmuecTBO TEMIOTHI.

Y nenbHas TeJI0EMKOCTh
BelecTna. TemiooOMeH 1
TEIJIOBOE PaBHOBECHUE.
'YpaBHEHHUE TEIIOBOTO
Oamanca. IlnaBnenue n
OTBEp/ICBAaHUE
KPUCTALTMYECKUX BEIIECTB.

VY nenpHas TEIUIOTa
[IaBJICHHUS.
[TapooOpa3zoBanue u
KOHJeHcanus. Mcmapenue.
Kunenune. Y nenpHas Tenora
napooOpa3zoBaHus.
3aBUCHMOCTh TeMIEPaTyPhbl
KUIIEHUS OT aTMOC(epHOro
ITaBJICHUS.

BiiaxHOCTB BO3AyXa. DHEPIHs
TOILJIMBA. Y JIeNIbHAS TCILIOTA
CrOpaHus.

[ [puHIMIIBI pA0OTHI TETIOBBIX
nuratenen KII/ rermoBoro
nBurarens. TerioBbie
IBUTATEIIN U

TIEMOHCTPUPYIOIINX PA3TUYHBIEC BUBI
TeIUIoNnepeaayn: TEMIONPOBOHOCTh, KOHBEKIIHIO,
W3JTy4YCHHE.

HccnenoBanue SBJICHUS TEIIOOOMEHA MpU
CMEIIMBAHUY XOJIOJIHOU U TOPSAYEHN BOJIBI.
HaOmroieHre ycTaHOBICHUS TETJIOBOTO
PABHOBECHUS MEXKYy TOPAYEH U XOJIOJHOM BOJOM.
Omnpenenenue (M3MepeHre) KOJIMYECTBA TETLIOTHI,
MMOJTY4YE€HHOT'O BOJIOU MPHU TEINIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIIITUHAPOM.
OnpenencHue (M3MepeHue) yIeabHON
TEILIOEMKOCTH BEILIECTBA.

Pernrenne 3amad, CBA3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIJIOEMKOCTH MPU
TEIIOOOMEHE.

AHaIW3 CUTyalMi TPAKTUUECKOTO UCTIOIb30BaHUS
TETJIOBBIX CBOMCTB BEIIECTB U MaTEPHUAJIOB,
HaIpUMED, B LIETISAX IHEProcOepeKeHUs:
TETLION30JIAIINS, DHEProcOeperaronue KphIIy,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmronerne SBIIeHUA HCTIapeHUs U KOHICHCAITUH.
HccnenoBanue mpoliecca UCIapeHus pa3IndHbIX
YKUJKOCTEH.

OOBsiCHEHHE SBIICHUHA MCTIAPSHUS U KOHJICHCAITUN
Ha OCHOBE aTOMHO-
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3alIUTa OKPYKAIOLIEH CPEIBI.
3aKOH COXpAHEHUS U
MpeBpallleHUs SHEPTUH B
TEIJIOBBIX MPOIEeccax

MOJICKYJISIPHOTO YUCHHS.
HabGnronenue u 00bsiCHEHUE NpoLecca KUIEHUS, B
TOM YHCJIE 3aBUCUMOCTH TEMIIEPATypPbl KUIICHUS OT
TaBJICHMUS.

Omnpenenenue (M13MepeHNE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.

HaOmronenue npoliecca miaBieHus
KPUCTAJUIMYECKOTO BEIeCTBa, HAPUMED, JIb/A.
CpaBHEeHUE MPOLIECCOB TIJIABJICHUSA
KPUCTAJUIMUECKHUX TE U Pa3MATUeHUS MPU
HarpeBaHUM aMOpP(HBIX TeIl.

Onpenenenue (M3MepeHUE) yIeIbHON TETIOTHI
TJIaBJICHUS JIbJIA.

OObsicHEHUE SBJICHUH TUTABICHUS U
KPUCTAIIIM3AI[MN Ha OCHOBE aTOMHO-
MOJICKYJISPHOTO yUCHUS.

Pemenue 3amay, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcaxX TeIionepeaun
MPY TUIABJICHUW W KPUCTAJUTH3AIUH, UCTIAPCHUN U
KOHJCHCAIIUU. AHAIIN3 CUTYallui MTPAKTHUECKOTO
MPUMEHEHUS SBJIICHUH TIJIaBJICHUS U
KPUCTAIIIN3AIUH, HAIPUMEp, TIOTyUeHHUEe
CBEPXUMCTHIX MaTEPUAJIOB, COJIEBAs TPEJKa U Jp.
AHanu3 padoThl U 0O0BSICHEHNE TPUHITUTIA
NEeNCTBUSI TETJIOBOTO IBUTATEIIS.

BrIaucienue koaudecTna TCIIJIOTHI,
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BBIICIISIFOITIICTOCS TIPY CTOPAHHUH PA3IMYHBIX BUIOB
toruBa, U KIIJ] auratens. O0cyxneHue
HKOJIOTUYECKUX MOCIEACTBUN UCIIOJIb30BAHUS
BUTATENICN BHYTPEHHETO CrOpaHusl, TEIVIOBBIX U
TUIPOIIEKTPOCTAHIUAN

HToro no pasneny

28

Pazgea 2. JjieKTpHYeCKHe 1 MATHUTHBIE SIBJICHUS

2.1

DIIEKTPUYECKUE 3aPSIBbL.
3apsKEHHBIE TENA U UX
B3aMMOJICHCTBHSI

7

DNeKTpu3alus Tel.

/IBa poaa 3JIEKTPUYECKUX
3apsa0B. Bzaumoerncreue
3apsHKEHHBIX TEIL.

3akoH Kynona (3aBUCHMOCTD

CHJIBI B3aUMOJIENCTBUS

3apSDKCHHBIX TEJT OT BETUIUHBI
3apsiIOB U PACCTOSIHUSI MEKITY

TeIamMu). DIEKTPUIECKOe
none. HanpsoxéHHoCTh
PIEKTPUUYECKOTO TIOJIS.

[ [pyuHIMIT CynepHno3ULuu
PIIEKTPUYECKUX TMOJel (Ha
KaueCTBEHHOM YPOBHE).
Hocurenu anexrpudeckux
3apsaa0B. DIEMEHTapPHBIN
PIEKTPUYECKUH 3apsil.
Ctpoenue aroma.
[IpoBOIHUKH U

HaOmnronenue u npoBeieHUE ONBITOB MO
PIIEKTPU3AIMU TEJI IPU CONPUKOCHOBEHUH U
VHIYKLHACH.

HaGmronenne u o0bsICHEHNE B3aUMOIEUCTBHUS
OJJHOMMEHHO M PAa3HOMMEHHO 3apsKEHHBIX TEI.
OObsicHEHUE PUHIIMIA IEUCTBUS 3JIEKTPOCKOIIA.
OOBsicHEeHHE SIBJICHUM JIEKTPU3ALUU TIPU
COIPUKOCHOBEHUU TEJI U UHIAYKIUEH C
WCITOJIb30BAHUEM 3HAHUM O HOCUTEISIX
PIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacnio3naBanue u 0oObsICHEHHE SIBJICHUMN
PIIEKTPU3AIMU B TOBCEIHEBHOM KU3HHU.
HaGmonenre u 00bICHEHNE ONBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPaHECHUS
PIEKTPUYECKOTO 3apsia.

Hao0ro1eHre OMBITOB 110 MOACITUPOBAHHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO OIS,
HccnenoBanue 1eMCTBUA JIEKTPUUECKOTO TOJIS Ha
MMPOBOJIHUKU U TUJICKTPUKU
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TUDIIEKTPUKHU. 3aKOH
COXPaHEHHS JIEKTPHUECKOTO
3apsia

2.2

I loCcTOSHHEBII
DIICKTPUYECKUHN TOK

20

DIEKTPUYECKUN TOK. Y CIIOBHS
CYIIIECTBOBAHUS
PIEKTPUYECKOTO TOKA.

VM CTOYHUKYN TOCTOSIHHOTO
ToKa. JleiicTBUs
PIEKTPUYECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKUIA
TOK B )KMJKOCTSIX U T'a3ax.
DnekTpuueckas 1emnb. Cuia
TOKa. DJICKTPUUECKOE
HarnpspkeHue. ConpoTUBIIEHUE
[MPOBOJAHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH OMa U1l y4acTKa [EMu.
IlocnenoBaTenbHOE U
MapasuieIbHOE COSIMHEHUE
MPOBOJHUKOB.

PabGoTa 1 MOIITHOCTD
PIEKTPUYECKOTO TOKA. 3aKOH
Jxxoyis-JleHna.

DIEKTPUYECKUE LIeTH 1

Habrofenue pa3inuyHbIX BUJIOB ACHCTBUS
PIIEKTPUUYECKOTO TOKA U 0OHAPYKEHUE ITUX BUIOB
EeNCTBUS B NOBCENHEBHOM xn3HU. Habmonenue
BO3HUKHOBEHUSI TA30BOr'0 pa3psiga u
PIEKTPUUYECKOTO TOKa B kujakocTH COopka u
VCIIBITAaHUE JIEKTPUUECKOM LIETH ITOCTOSTHHOTO
TOKA.

H3MepeHue CUIIbl TOKa aMIIEPMETPOM.

H3MepeHune 3IeKTPUYECKOTO HAIPSHKEHUS
BOJIETMETPOM.

[IpoBenenre U 0ObSICHEHUE OIBITOB,
IEMOHCTPUPYIOIIMUX 3aBUCUMOCTD JIEKTPUYECKOTO
COIPOTHUBJICHUS MPOBOJHUKA OT €T0 JIJINHBI,
[JIOLAY MOTIEPEYHOr0 CEUCHUSI U MaTepurala.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YePE3 PE3UCTOP, OT
COITPOTHUBIICHUS PE3UCTOPA U HAIIPSDKECHUS HA
pe3ucTope.

[IpoBepka npaBuiia CIOKEHUS HAPSKEHUH TIpU
MMOCJIEIOBATEILHOM COCIMHEHUH ABYX PE3UCTOPOB.
[IpoBepka npaBuia AJisg CHIIbI TOKa IIPU

MMapaJujiCJIbHOM COCAMHCHUN PC3NCTOPOB.
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NOTPEOUTENH IEKTPUUECKON
pHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyalluid MOCIE0BATEIBHOIO U
MMapaJICIbHOTO COCIMHEHUS POBOJHUKOB B
TOMAIIIHUX JIEKTPUUYECKUX CETSX.

Pelienue 3aa4 ¢ ucnoiab3oBaHueM 3akoHa Oma u
dbopmyn pacuéra IEKTPUUECKOT0 COMPOTUBIICHUS
[IpY [10CJIEIOBATEIIBHOM U ITApaAIIIEIbHOM
COEIMHEHUHU NMPOBOAHUKOB. OnpeaeneHue padoThbl
PIEKTPUYECKOTO TOKA, IPOTEKAIOLIETO Yepes
PE3UCTOP.

Onpenenenne MOIHOCTH AJIEKTPUIECKOTO TOKA,
BBIJICIIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3
TaMITIOYKY OT HampshkeHus Ha Hell. OnpeneneHue
KII/] narpeBarens.

HccnenoBanue npeoOpa3oBaHus SHEPTUU TIPU
noabEéMe rpysa snekrpoaurareneM. OObsCHEHHE
YCTPOMCTBA Y MPUHIUIIA ACHCTBUS JTOMAIITHUX
HIIEKTPOHArpeBaTENbHBIX TPUOOPOB. OOBsICHEHNE
[MPUYHUH KOPOTKOTO 3aMbIKAHUS W IPUHLINAIA
JIEVCTBU IIJIABKUX INperoxXpaHuTenci. Pemenue
3a7a4 C UCIIOJIb30BaHMEM 3aKoHa /[xoynsa-Jlenna

2.3

MarHuTHbIC SIBJICHUS

[IocTOosiHHBIE MAarHUTHI.
B3aumMoeiicTBre NOCTOSIHHBIX
MarHuToB. MarHuTHoe mnoJie.
MarauTHoe 1moje 3eMiIn

HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS
MMOCTOSIHHBIX MarHUTOB.

M3ydeHre MarHuTHOTO MOJIsl TIOCTOSTHHBIX
MarHUTOB MPU UX OOBbEIUHEHUHN U Pa3JICIICHUH.

I/ICCJ'IGI[OBaHI/Ie MardmTHOI'O BBaHMOHeﬁCTBHH

45



W e€ro 3HauCHME IS )KU3HU Ha
3emsie. OnbIT Dpcrena.
MarauTHoe 1moJjie
PIEKTPUYECKOTO TOKA.
[IpumeneHune
PIEKTPOMArHUTOB B TEXHHKE.
JlelicTBME€ MarHUTHOI'O IOJIS
HA IIPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATEND
MMOCTOSIHHOTO TOKA.
HMcnoabp30BaHue
PIIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
M3ydeHne MarHuTHOTO TOJIsl MOCTOSIHHBIX
MAarHuTOB IPU UX OOBbEIMHEHUHU U Pa3/ICIICHUH.
[IpoBeaeHrE ONBITOB MO BU3yaIU3alH MOJIA
MOCTOSIHHBIX MAarHUTOB.

M3yuyeHune sBIICHUS HAMarHUYMBaHUS BEIIECTBA.
HccnenoBanue NEUCTBUS JIIEKTPUUECKOTO TOKA HA
MAarHUTHYIO CTPEJIKY.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb CUJIbl B3aUMOJICVCTBHS KaTYIIIKH C
TOKOM W MarHuTa OT CHJIbI ¥ HAIIPaBJICHUS TOKA B
KaTylIKE.

AHaJIN3 CUTyalluid MPaKTUYECKOTO IPUMEHEHHUS
DIIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MIPOMBILIJIEHHOCTH, MEJTULIMHE).
M3ydyeHne neicTBUs MAarHUTHOTO TIOJIST Ha
MMPOBOJIHUK C TOKOM.

M3ydyeHne neicTBUs SIEKTPOABUATATENIS.
N3mepenune KIIJI anexkTpoasurarerbHON
YCTaHOBKH.

PacriozHaBaHue U aHaIU3 Pa3IWYHbIX TPUMEHECHHUN
HIIEKTPOJBUTATENEH (TPAHCTIOPT, OBITOBBIE
YCTpOMCTBA U . )

2.4

DJIEKTPOMArHUTHAs
WHTYKITUS

OmneiTel @apanes. SBnenue
PIICKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIeKTpOoreHepaTop.

O1BITH IO HCCICOA0OBAaHUIO ABJICHUA
BHGKTpOMaFHI/ITHOﬁ HHAYKIOWH: UCCIICAOBAHNUC
W3MEHECHUH 3HAYCHUS U HaIpaBJICHUA
HMHIYKIOMOHHOI'O TOKaA
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Crioco06bI osTydeHust
PIIEKTPUYECKOU SJHEPTUH.
DNEKTPOCTaHIMU Ha
BO300HOBJISIEMBIX HCTOUHHUKAX
PHEPrun

Mtoro o pazueny 37
Pe3epBHOE BpeMmsi 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KVIACC

NBHYKEHHUE U CIIOCOOBI
€ro OIMCaHus

MarepranbHas TOUKa.
Cucrema orcuéra.
OTHOCUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEPHOE ITPSMOJIMHENHOE
JIBUKCHHUE.

HepaBHomepHOE
MPSAMOJIMHEUHOE JIBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB Tea Ipu
HEPaBHOMEPHOM JIBHKCHUU.
Y ckopeHue.
PaBHOYCKOpEHHOE
MPSIMOJIMHEUHOE JBUKECHUE.
CBoOoanoe nageHue. OnbIThI
[ anunest.

PaBHOMEPHOE ABUKEHUE T10
OKPYHOCTH.

[Iepuon n yacrora
oOpaienust. JIuneitnas u

yTJI0Basi CKOPOCTH.

No HaumenoBanue KomugectBo | Ilporpammuoe coaepkanue | OCHOBHBIE BUIBI AEATEIHHOCTH O0YUYAIOIINXCS
n/n pa3zieNoB U TEM 4acoB
y4eOHOT0 IpeMeTa
Paznen 1. Mexannyeckue siBJICHUS
1.1 Mexanuyeckoe 8 MexaHudeckoe JIBIKeHHE.  |AHaNIU3 U 00CYKJIEHHUE Pa3ITUYHbIX IPUMEPOB

MEXaHUYECKOTO JABMKECHHUS.

OOcy>xaeHue rpaHull IPUMEHUMOCTH MOJIETU
«MaTepragbHas TOUKay.

Onucanrue MEXaHU4EeCKOTO ABUKEHUS
pa3IUYHBIMU crioco0aMu (ypaBHEHUE, TaOIUIIA,
rpaduk).

AHaQJIN3 KU3HEHHBIX CUTYAIlMH, B KOTOPBIX
[IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
NIBUKEHUS.

Habito/1eHue MeXaHu4ecKoro JBMKEHUs Teja
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUE IMyTeW U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJa OTHOCUTENIBHO Pa3HbIX
TEJI OTCUETA.

AHanu3 Tekcta ['anumnest 06 OTHOCUTETHLHOCTH
NIBUYKEHUS; BBIITOJIHEHHE 3aJaHUI 0 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenne cperHe CKOPOCTH CKOJIbKEHHUS
OpycCKa Uiy ABUKEHUS IIapyKa 10 HAKIOHHOM
MJIOCKOCTH.

AHanu3 U 00CyXAeHHEe CII0COO0B
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[{lenTpocTpeMuUTEIHHOE
YCKOPEHHE

MPUOIMKEHHOTO ONPEICIICHUS] MTHOBEHHOM
CKOPOCTH.

Onpenenenue CKOpOCTH PABHOMEPHOTO
NBYOKEHUS (IIapyKa B )KUAKOCTH, MOJCIIH
HIIEKTPUYECKOTO aBTOMOOWMIIS U T. 11.).
OnpeneneHue mMyTy, TPOUICHHOTO 32 TJAHHBIN
MMPOMEKYTOK BPEMEHHU, U CKOPOCTH TeJIa 1O
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBUKEHHS OT BPEMEHHU.

OOcy>kaeHne BO3MOXHBIX TPUHITUIIOB IEUCTBUS
MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETPOB).

BpruncieHne nyTu ¥ CKOPOCTH IIPU
PaBHOYCKOPEHHOM MPSMOJIMHEWHOM JIBUKECHUU
Tela.

OrnpeneneHue NpoAEeHHOTO MyTH U YCKOPEHUS
NBYDKEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOI'O HNPSIMOJIMHEUHOTO
JIBUKEHHS TEJIa OT BPEMEHHU.

IIposepka cunomesvi: eciu npu
PABHOYCKOPEHHOM 08UICEHUU Oe3 HaYaNbHO
CKOpOCMU NYMu OMHOCAMCS KAK PO HEeYEMHbIX
uyces, mo cOOmeemcmayouue nPoOMedNCymKu
8peMeHU 0OUHAKOBHI.
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OrnpeneneHue yCKOpeHus Tela npu
PaBHOYCKOPEHHOM JIBI)KEHUH TI0 HAKJIOHHOM
MIOCKOCTH.

3mepenue nepuo/ia 1 4acTOThl OOpaleHus Tea
M0 OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
NBUKEHUSA TeJIa M0 OKPY>KHOCTH.

Pemenue 3aa4 Ha ornpeiesieHue
KHHEMATHIECKUX XapaKTePUCTUK MEXaHUIECKOTO
NMBIDKEHUS Pa3IMYHBIX BUJOB. Pacnio3naBanue u
MPUOIMKEHHOE ONMCAHNUE PA3TUIHBIX BUOB
MEXaHUICCKOTO JABMKCHUS B TIPUPOJIE M TEXHUKE
(Ha mpuMepax cBOOOHO MAJAIONIUX TET,
NBIDKEHUS JKUBOTHBIX, HEOCCHBIX TElT,
TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3auMmoeiictBue Ten

16

[lepBblii 3ak0H HbrOTOHA.
Bropoi 3akoH HeroToHa.
Tpernii 3akoH HproToHa.

[ [pyHIMIT CyNIEPIIO3ULIUU CHIL.
Cuna ynpyroctu. 3akoH ['yka.
Cuita TpeHus: cuia TpeHUs
CKOJIBKEHMSI, CHJIa TPEHHUSI
[OKOS1, IPYTUE BUJIBI TPEHHUS.
Cuna TSKECTH U 3aKOH

BCCMHPHOTO TATOTCHHA.

HaOmronenue u o0Cy X IeHrEe OMBITOB C
NMBIDKEHUEM TeJla MPU YMEHBIICHUH BIUSHUS
NMPYTUX TeJl, IPETSITCTBYIOMINX JBUKEHUIO.
Ananus texcra [ annnest ¢ onucanuem
MBICJICHHOTO SKCIIEPUMEHTA, 000CHOBBIBAIOIIIETO
3aKOH WHEPIIUH; BBITOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICTIOBOE UTEHUE).

OO0cyKaeHue BO3MOXHOCTH BBITTOTHEHHS 3aKOHA
WHEPITUU B PA3IMYHBIX CHCTEMaX OTCUETA.

HaGnronenue u 00CykIeHne MEXaHUIECKUX
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Y ckopeHue cBOOOTHOTO
najicHus. J[BUKEHUE TIaHET
BOKpyr Connua. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecoMOCTh U EpErpy3KHu.
PaBHOBECHE MaTepUAIIBHOU
TOYKU. AOCOTIOTHO TBEPIOE
Tey0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpallleHUsl. MOMEHT CHUJIBI.
LleHTp TsKECTH

SBJICHUM, TPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM
NBU>KEHUU OTHOCUTEILHO KaOMHETa (PU3UKHU.
JlelicTBHS ¢ BEKTOPAMU CHUJI: BBIIIOJIHEHUE
3aJJaHUN 110 CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
HabroneHue u/winm npoBeieHUE OIbITOB,
TIEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI 1 MacChl
Tella.

AHaN3 U 00BSICHEHUE SIBJICHUM C
MCI0JIb30BaHUEM BTOPOro 3akoHa HeroToHa.
Pemenue 3a1a4 ¢ HCIOJIL30BAHUEM BTOPOTO
3akoHa HpIOTOHA M mpaBHIIa CIOKEHUS CHIL.
Onpenenenue KECTKOCTU NPYKUHBI.

AHaJIN3 CUTyallUid, B KOTOPHIX HAOJIIOJAI0TCS
ynpyrue aegopmaiiuu, u uX 0ObsICHEHHUE C
MCIIOJIb30BaHMEM 3aKOHa [ yKa.

Pemienue 3ama4 ¢ ucnosib30BaHueM 3akoHa I 'yka.

VccnenoBaHye 3aBUCHMOCTH CHUITBI TPCHHSI
CKOJIBYKEHUS OT CHIIBI HOPMAJIbHOTO JIaBJICHUSI.
OO0cykaeHue pe3ysIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhduimeHTa TpeHus
CKOJIb)KEHUSI.

3MepeHne CUIIbl TPEHUS ITOKOS.
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Perenne 3a1a4 ¢ MCMOJIb30BaHUEM (OPMYIIBI ISt
CUJIbI TPEHHSI CKOJIbKEHHUS.

AHaIU3 ABMXKEHUS TEJl TOJIBKO MOJ AEHCTBUEM
CUJIBI TSKECTH - CBOOOJHOIO MaICHUS.
OOBbsACHEHNE HE3aBUCUMOCTH yCKOPEHUS
CcBOOOHOIO Na/ICHUs OT MacChl Teja.

OneHKa BEJIMYMHBI CUIIBI TATOTEHUS,
NENCTBYIOIIEN MEXTy IByMs TeJlaMu (7151
Pa3HBIX Macc).

AHanu3 ABMKEHUS HEOECHBIX TeJ MOJ JeHCTBHEM
CHJIBI TATOTEHHUS (C UCTIOIb30BAaHUEM
JTOTIOJTHUTENBHBIX UCTOYHUKOB HHPOpPMALIUN).
Pemenue 3a1a4 ¢ HCMOJIb30BAHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYIIBI 1J1s pacuéra
CHUJIBI TSKECTH.

AHaJIM3 OPUTHHAIIBHOTO TEKCTA, OIMCHIBAKOLIETO
MPOSIBJIICHHS 3aKOHA BCEMUPHOTO TATOTEHHUS,
BBIIIOJIHEHHE 3a/IaHUM 10 TEKCTY (CMBICIOBOE
YTCHHE).

HaOmronenue u o0cy X aeHHuEe ONBITOB 110
M3MEHEHUIO BECA TeJa IPU YCKOPEHHOM
NIBUKEHUU.

AHaNM3 yCJIOBUI BO3HUKHOBEHHS] HEBECOMOCTH U
[eperpy3KH.

Perenue 3a1a4 Ha onpeziesieHUe Beca Teja B
Pa3INYHBIX YCIOBUSX.
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AHaNu3 CUJl, IEUCTBYIOIIMX Ha TEJIO, MOKOSIIIEeCs
Ha OIope.
OrnpeneneHue HEeHTpa THKECTH Pa3IMYHbIX TE

1.3.

3aKOHBI COXPaHEHUS

mmnyiise Tena. 3smMenenue
MMITYJIbCca. IMITyJIbC CHUIIBL.
3aKOH COXPAaHEHUSI UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
Mexanudeckast pabota u
MOIITHOCTh. PaboTa cun
TSOKECTH, YIIPYTOCTU, TPEHUS.
CBsi3b SHEPIUH U PaOOTHI.
[loTeHnmanbpHas SHEPrus Tena,
MOAHSATOIO HAJl TIOBEPXHOCTHIO
3evut. IloTennmanpHas
DHEPIUs CKATOUN MPY>KUHBI.
Kunetnueckast sHEprus.
Teopema 0 KHHETUYECKOH
SHEPIrUU. 3aKOH COXPaHEHUS
MEXAHUYECKON SHEPTUU

HaOmroienre u o0cyXaeHHEe ONBITOB,
EMOHCTPHUPYIOITUX Mepeaady UMITyJIbca IMPU
B3aMMOJICCTBUH TEJI, 3aKOH COXPAHCHHUS
HMITYJIbCA IPU a0COTIOTHO YIIPYTOM U HEYIIPYTroM
B3aNMOJCHCTBUU TEJI. AHAJIU3 CUTyalluil B
OKpY’Karollel )KU3HU C UCIIOIb30BaHUEM 3aKOHA
COXpaHECHHS UMITYJIbCA.

PacrosHaBaHue SBJICHUS PEAKTUBHOTO JBHMKEHUS
B IIPUPOJC U TEXHUKE.

[[puMeHeHre 3aK0Ha COXPAHCHHSI IMITYJIbCA JTS
pacuéra pe3yabTaToOB B3aUMOJICUCTBHUS Tell (Ha
MpUMepax HEyIPyroro B3auMoIeHCTBUS,
YIIPYTOro MEHTPATLHOTO B3aMMOICHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETO/IBU)KHO).

Perrenue 3a1a4 ¢ HCIOJIL30BaHUEM 3aKOHA
COXpaHEHUST UMITYJIbCA.

Omnpenenenne pabOTBI CHJIBI  YIPYTOCTH TIPH
MoabEME TPy3a C UCTIOJIb30BAaHUEM HETIOABUKHOTO
1 TI0JIBFDKHOTO OJIOKOB. MI3MepeHne MOIITHOCTH.
M3MepeHre MoTeHIHNAIbHON SHEPTUH YIIPYTO

neOpMUPOBAHHON MPYKUHBI.
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M3MepeHrne KHHETUYECKON YHEPTUH TeJIa 110
JIJTMHE TOPMO3HOTO IyTU. DKCIIEPUMEHTATBHOE
CpPaBHEHHUE U3MEHECHUS MTOTCHIIMAIBHON U
KUHETUYECKOW HEPTUI TeJa IPU ABUKEHUH T10
HaKJIOHHOW IUTIOCKOCTH. DKCIEPUMEHTAJIbHAS
[MPOBEPKA 3aKOHA COXPAHECHHSI MEXAHUYECKOMN
HYHEPTUU MPU CBOOOTHOM IaICHUU.
[[puMeHEHNE 3aKOHA COXPAHEHUS MEXaHUUECKON
DHEPIUU I pacdy€Ta MOTECHIUAJIBHOU U
KUHETUYECKOW dHeprun tena. Pemenue 3anau ¢
MCIIOJIb30BAaHUEM 3aKOHA COXPaHEHUs
MEXAHUYECKON SHEPTUH

Hrtoro no pazueny

32

Pasnen 2. Mexannueckne KoJ1e0aHUA U BOJHBI

2.1

MexaHu4ecKue
KOJIeOaHus

6

KonebarenpHOE ABMKCHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHU: TICPHO/I, YacCTOTa,
aMIuIuTyna. MaremaTudeckuii
U TIPY>KUHHBINA MasiTHUKH.

[ IpeBpaleHue sHepruu rnpu
K0JIEOATEIILHOM JIBU)KEHUH.
3aryxaroiue KojaeOaHus.
BbIHyX/I€HHbIE KOJI€OaHMUsI.
Pe3oHaHC

HaOnronenne kojiebanuii mox JEUCTBUEM CHUIT
TSDKECTH M YIIPYTOCTH U OOHApYyKeHUE TOA00HBIX
KOJICOaHMI B OKpYyKaloleM MUpe. AHAIIN3
KoJIeOaHUM rpy3a Ha HUTHU U Ha TIPY>KUHE.
OnpeneneHne 4acTOThI KOJIeOaHMi
MaTeMaTUYECKOT0 U MPY>KUHHOTO MasTHUKOB.
HaOmronenue u oObICHEHUE SBJICHUS PE30HAHCA.
VccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KoeOaHui
MOBEIICHHOTO K HUTHU I'py3a OT JJIMHBI HUTH.

54




[IpoBepka HE3aBUCUMOCTH MEpPHOa KOoJIeOaHMi
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaOmronenue u o0CykAeHUE ONBITOB,
NEMOHCTPHUPYIOIINX 3aBUCUMOCTb IEpHOIa
KoJIe0aHUH MPYKUHHOTO MAasITHUKA OT MacChl
rpy3a 1 >KECTKOCTH MPYKUHBI.

[[puMeHeHne MaTeMaTHYECKOTO U IPYKUHHOTO
MasSITHUKOB B Ka4€CTBE MOJIEJICH JJIsl OMMCAHUS
KoJIe0aHUH B OKPY’KaIOIIEM MHUPE.

Pemenue 3a/1a4, CBSI3aHHBIX C BRIYMCICHUEM WU
OLICHKOM 4acTOThI (Ieproa) KoyieOaHu
H3zmepenue yckoperus c60600H020 nadeHus

2.2

MexaHU4eCKUE BOJIHEI.
3BYK

MexaHu4eCKre BOJIHBI.
CBoOMCTBa MEXAaHUYECKUX
BOJIH. [IpotonbpHbIE U
MOIEpEYHbIC BOJIHBI. [[sinHa
BOJIHBI U CKOPOCTb €€
pacpoCTpaHEHUS.
MexaHnyecKre BOJIHBI B
TBEPIAOM TEJIE, CEUCMUYECKUE
BOJIHBI. 3BYK. | pOMKOCTB
3ByKa U BBICOTA TOHA.
OTpakeHue 3ByKa.
NHppa3Byk u yIbTpa3Byk

OOHapy’XKeHHE U aHaJIU3 BOJTHOBBIX SIBJICHUH B
OKpY’KaroIeM MHpE.

HabnroneHue pacrpocTpaHeHusl MPOIOTbHBIX U
MOTIEPEYHBIX BOJH (Ha MOJIEJIN) U OOHAPY>KEHUE
aQHAJIOTUYHBIX BUOB BOJIH B TIPUPOIE (3BYK,
BOJTHBI Ha BOJIC). BRIUMCIIeHHE IJTMHBI BOJTHBI U
CKOPOCTHU PacCIpOCTPAHCHUS 3BYKOBBIX BOJIH.
DKCIEpPUMEHTAIBHOE OTIPE/ICIICHUE TPAHUI]
JACTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUH.
Hab6nroeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT
JaCTOTHI (B TOM YHCJIIC, C UCIIOIb30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOmronenne u 00bsICHEHNE SIBICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHAIIN3 OPUTHHAIIBHOTO TEKCTA, MTOCBAMIEHHOTO
MCIIOJTb30BaHUIO 3BYKa (MIJIH YJIBTPa3ByKa) B
TEXHHUKE (9XOJIOKAIHS, yIbTPa3ByK B MEAUIIMHE U
1p.); BBITIOJTHEHHE 3aIaHHUH 110 TEKCTY
(CMBICJIOBOE UTEHHUE)

Htoro no pasueny

13

Pa3znes 3. DJIeKTPOMATHUTHOE MOJIE€ M YJICKT

OMATrHUTHBIC BOJIHBI

3.1 [DnexTpomMarHuTHOE 3) DNEeKTPOMArHUTHOE TOJIE. [locTpoeHue paccykaeHui, 000CHOBBIBAIOIIUX
oJie 1 DJEKTPOMarHUTHBIE BOJIHBI.  [B3aMMOCBSI3b 3JIEKTPUUYECKOTO U MAarHUTHOTO
HIIEKTPOMArHUTHBIE CBoMCTBa 3JIEKTPOMAarHUTHBIX [[TOJICH.

BOJIHBI BoJH. [IIkana DKCIEPUMEHTAIBHOE U3YYEHUE CBOVCTB
HIIEKTPOMArHUTHBIX BOJIH. HIIEKTPOMArHUTHBIX BOJIH (B TOM YHUCJIE C
cnionb30BaHue MOMOII[LI0 MOOUJILHOTO TelieoHa). AHATU3
HIIEKTPOMATrHUTHBIX BOJH AJIS1 [PEHTT€HOBCKUX CHUMKOB YE€JIOBEYECKOTO
COTOBOU CBSI3U. Opra’Hu3ma.

DJIeKTpOMarHuTHas IpUpoia |AHAIN3 TEKCTOB, OMHICHIBAIOIINX MTPOSIBICHUS

cBera. CKOpOCTh CBETa. HIIEKTPOMArHUTHOTO U3JIy4Y€HHUsl B IPUPOJIE:

BoHOBBIE CBOMCTBA CBETA  PKMBBIC OPraHU3MBbI, U3ITy4YeHUs HEOECHBIX Tel
(CMBICTIOBOE UTEHUE).
Pacrio3HaBaHuE M aHAIN3 Pa3IUYHbBIX
MPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJH B
TEXHHKE.
l3ydyeHne BOITHOBBIX CBOVCTB CBETA.
Pelenue 3a1a4 ¢ UCMOIB30BAHUEM POPMYIT JIst
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA

toro no paszueny 5
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Pasnen 4. CBeToBbBIC ABJICHUSA

4.1 [3akoHBI
pactpoCTpaHEHHs CBETa

JlydeBas Mmonens cBera.
VCTOYHUKM CBETA.

[ IpsiMmosIHETHOE
pacnpoCTpaHEHUE CBETA.
3atmeHusa CoiHua u JIyHBI.
Otpaxenne cBeta. [lnockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomnenue ceera. 3aKOH
npejaomiieHus ceera. [lomHoe
BHYTPEHHEE OTPAKEHHE CBETA.
M cnonb30BaHKE MOJHOTO
BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJIAX

Hal0nroqeHue onbIToB, 1EMOHCTPUPYIOIIUX
SIBJICHHE MPSMOJIMHEIHOTO paclpoOCTPaHEHUs
cBeTa (BO3HUKHOBEHHUE TEHH U MOIYTEHHU), U UX
WHTEpIIPETalUsl C UCII0JIb30BAHUEM TTOHSTUSA
CBETOBOTO JIyya.

OOBsICHEHUE U MOJIETUPOBAHUE COTHEYHOTO U
JTyHHOT'O 3aTMEHHI.

ccrienoBanre 3aBUCUMOCTH yTJIa OTPaXKEHUS
CBETOBOTO JIyya OT yTJjia NaJeHHUs.

3y4ueHne cBOMCTB U300pakeHHUs B IIIIOCKOM
3epKajie.

HaOmronenne u 00bsICHEHUE OIBITOB 110
MOJIyYCHUIO U300PKEHHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmoaenue u o0bsicHEHUE
OMBITOB I10 MPEJIOMIICHUIO CBETA HA TPAHUIIE
PA3JIMYHBIX CPEJl, B TOM YUCJIIE ONBITOB C HOJHBIM
BHYTPEHHUM oTpakeHueM. MccnenoBanue
3aBUCHMOCTH yIJia IPEJIOMJICHUS OT yTJia
MaJIeHUs] CBETOBOT'O JIyya Ha rpaHULE «BO3AyX-
CTEKJIION.

PacriozHaBaHue SIBJICHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanM3 1 00bSICHEHHE SIBJICHUS] ONITHYECKOTO
MUpaxa.

Pelenue 3a1a4 ¢ UCMOIb30BAHUEM 3aKOHOB

OTPAKCHUSA U ITPCIIOMJICHUA CBCTA
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IIOTJIOICHUC CBCTA
dTOMOM

4.2  JIMH3BI ¥ OITHYECKHUE 5 Jlunza. Xox mydeii B muH3e.  ([lomydeHune n300paxeHuit ¢ TOMOIIBIO
MpUOOPHI OnTuyeckas cucreMa coOuparoleH u paccenBaroniei JUH3.
doToamnmapara, MuKpockomna u |(OnpeeneHrue GoKyCHOTO pacCTOSTHUS U
Teneckona. ' ma3 kak ONTHUYECKOW CUJIbI COOMPAIOIIEH JTUH3bI. AHAIN3
ONTUYECKAs CUCTEMA. YCTPOMCTBA U MPUHIUIIA IEUCTBUS HEKOTOPBIX
bi130pyKoCTh 1 ONTHYECKUX MPUOOPOB: (hoToAaMIapara,
NaTbHO30PKOCTh MUKPOCKOTIA, Teleckomna. M3yduenue Moienu riaza
KaK ONTUYECKOW CUCTEMBI. AHANN3 SIBJICHUMN
0JIM30PYKOCTH U TAIbHO30PKOCTH, IPUHITUIIA
JIEVICTBUS OUKOB
4.3 |PazmoxxeHue Oenoro 3 Pasnoxenue 6emoro ceera B |HaOmoneHre pasiiokeHus 0eJIoro cBeTa B
CBETA B CIIEKTP criekTp. OnbiTel HhOTOHA. CIIEKTp.
CloxeHue CreKTpaIbHBIX Habmronenne u 00bsICHEHHE OIBITOB 10
1BeTOB. J(ucnepcus ceera MOJIyYSHHUIO OEJIOr0 CBETa MPH CIOKEHUU CBETA
Pa3HBIX 1[BETOB.
[IpoBeneHne U 00BICHEHUE OMBITOB 11O
BOCIIPUSATHIO LIBETA IPEAMETOB MIPU UX
HaOJII0ICHUH Yepe3 LBETOBbIE (DUIIBTPHI (LIBETHBIE
OYKH)
Wtoro no pazneny 13
Pa3znen 5. KBantoBble IBJIEHUSA
5.1 Mcnyckanue u 4 OmneiTel Pesepdopaa u OO6cyxxnenue nenu onbiToB Pezepdopaa no

Monens atoma bopa.

lcryckaHne U MOIJIOIIEHHE

[IaHCTapHasa MOACJIb aTOMaA.

HCCICAO0OBAHUIO aTOMOB, BEIIBUXKCHHNEC T'HIIOTE3 O
BO3MOJKHBIX PE3YJIbTATax OIIbITOB B 3aBUCUMOCTHU

OT MPCAIoJIaracMoro CTpoOCHUA
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cBera aToMOM. KBaHTBL.
JInHenyaTeie CIIeKTPbI

aTOMOB, (pOpMyJIMpOBaHUE BHIBOJIOB U3
PE3yJIbTaTOB OIBITOB.

OO6cy>xaeHue TpOTUBOPEUHH TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM JiJ11 runote3bl bopa
O CTaIMOHAPHBIX OPOUTAX IIEKTPOHOB.
HabroeHue CruionHbIX ¥ JIMHEWYaThIX
CIIEKTPOB U3JTyUYEHUSI PA3JINYHBIX BEIIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS

5.2

Ctpoenue aTOMHOTO
s7Ipa

PannoakTuBHOCTH. Alib(da-,
OeTa- U raMMa-U3Ty4YEHUs.
CtpoeHue aTOMHOTO s]1pa.
HyknonHas Mmoaenb aTOMHOTO
sapa. M30Tormsl.
PannoakTuBHEBIE
npespatenus. [lepuon
[OJTypacriajia aTOMHBIX AP

OO0cy)xaeHne BO3MOXKHBIX THIIOTE3 O MOAECIIAX
CTPOEHHUSA SAIpa.

Omnpenenenue cocrasa siAep 0 3aJaHHBIM
MAaCCOBBIM U 3apsI0OBBIM YUCJIaM U I10
[TOJIO’KEHUIO B IIEPUOJIUYECKON CUCTEME
DIIEMEHTOB.

AHaIM3 U3MEHEHUS COCTaBA SIpA U €T0
[10JIO’KEHUS B IIEPUOANYECKON CUCTEME TIPH a-
PaINOAKTUBHOCTH.

lccnenoBanue TPEKOB a-4aCTHUIL] IO TOTOBBIM
dboTorpadusim.

OOHapyxeHue 1 U3MepeHue paiualliOHHOTO
(doHa ¢ MOMONIBIO T03UMETPA, OIICHKA €T
WHTEHCUBHOCTH.

AHanmM3 OMOJIOTHYECKUX U3MEHEHUH,
[MPOUCXOIAIINX MO AEUCTBUEM PATUOAKTUBHBIX
V3J1yYCHUH.

lcnonb30BaHKE paIMOAKTUBHBIX U3JIyUYCHUH B

MEIULIMHE
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5.3 [SlnepHble peakiuu

S nepHbie peakunn. 3aKOHbI
COXpAaHEHHUS 3apsSIA0BOTO U
MacCOBOT'O YHCEN. DHEPTHS
CBSI3U aTOMHBIX si7ep. CBs3b
MAacChl ¥ SHepruu. Peaknun
CUHTE3a U JCJICHUS SIEP.
Hcrounuku sHeprun ConHia
1 3BE31. fnepHas sHEpreTuKa.
JlelicTBHS paguOaKTUBHBIX
M3Ty4CHUN HA )KUBbBIC
OpraHUu3MBbI

Permenue 3a1a4 ¢ HCIOJIb30BAHUEM 3aKOHOB
COXpaHEHUSI MAaCCOBBIX U 3apsAI0BbIX YUCEN HA
OIIPEJEIICHUE PE3YJIbTATOB SACPHBIX PEAKIIN;
aHaJIU3 BO3MOXXHOCTH MJIM HEBO3MOXKHOCTH
SIEPHOUN pEaKIIUU.

OneHKa SHEPIUM CBSA3H sI€p C UCIOJIb30BAHUEM
(bopmyel DUHIITEMHA.

OOcy>x1eHue NepCrneKTUB UCTIOIb30BAHUS
YIPABJISIEMOT0 TEPMOSEPHOTO CHHTE3A.
OO0cyxaeHue TperuMyIEecTB U IKOJIOTUYECKUX
po0JieM, CBSA3aHHBIX C SAEPHON SHEPTEeTHUKOM

HTtoro no pasueiny
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[ToBTOPUTEIBHO-00001IAKOIIMIT MOAYIb

[loBTOpEHUE N
o0oO01IeHne

cozep KaHus Kypca
bu3uky 3a 7-9 Kiraccel

7

Cucremartuzanus u
000011IeHHE TPEAMETHOTO
CoJIep KaHMs U OTbITa
NMesSATeTbHOCTH,
MPUOOPETEHHOTO NPHU
M3YUYEHUU BCErO Kypca
(U3UKH OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[ToaroToBKa K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHY
Mo (pU3MKe I 00ydaronuxcs,
BBHIOpABIINX ATOT YUEOHBII

peaMET

BrlinonHeHne y4eOHbIX 3aaHui, TPEOYIOIINX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
PaMOTHOCT:

- IPUMEHEHUS MOJyYEHHbIX 3HAHUMN IS
HAay4YHOT'O OOBSICHEHUS] (PU3HUECKUX SBJICHUI B
OKpYXarouen Mpupoe,

B [TOBCETHEBHOM KM3HU U BBISIBIICHUS
(bu3MYECKUX OCHOB psifia COBPEMEHHBIX
TECXHOJIOTHUH;

- IPUMEHEHHS] OCBOCHHBIX 3KCIIEPUMEHTAIbHBIX
YMEHHU

111 KcclieIoBaHusl (PU3UYECKUX SIBJICHUH, B TOM

IUCJIC OJI1 ITPOBCPKU T'HITOTE3
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U BBISIBIICHUSI 3aKOHOMEPHOCTEM.

Pemenne pacu€THBIX 3a/1a4, B TOM YHCIIE
[PEII0JIaraoIIuX UCIOIb30BaHUE PUINIECKUX
MOJIETIE U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMYHBIX Pa3/IeNoB Kypca (PU3UKH.
BbInosHEHUE U 3a1uTa IPYNIOBBIX WK
WHUBUTy JIbHBIX IPOEKTOB, CBA3aHHBIX C
coJepKaHueM Kypca GU3UKH

Wtoro no pasaeny 7
OBIIEE KOJIMYECTBO 85
UYACOB I10 I[TPOT'PAMME

61



