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denepanmbHas pabovas nporpamMma 1o yueOHomy npeamety «Dusnka» (0a30BblIid
YpOBEHb) (mpeaMeTHas 00sacth «ECTECTBEHHO-HAy4dHBIE MTPEAMETHIY)  (Hajee
COOTBETCTBEHHO — Mporpamma no (pusuke, Pu3nka) BKIHOYACT NOSCHUTEBHYIO 3aTUCKY,
coacpaHue OOydeHUsl, MJIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS MPOTrPaMMbl N0 (PU3HUKE,
TEMATHYECKOE ITAHUPOBAHUE.

HOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa no gu3MkKe Ha YPOBHE OCHOBHOIO OOLIETO OOpa3oBaHMs COCTABJICHA
HA OCHOBE MOJIOKEHUM M TpeOOBaHUIl K pe3ysibTaraM OCBOCHHUS Ha 0a30BOM YpPOBHE
OCHOBHOW 00pa3zoBaresibHON mporpammel, npeactaeieHHbix B GI'OC OO0, a Takxke
¢ yuéToM (eaepanbHoi padoueii mporpaMMbl BocuTanus U KoHIeniuu npenogaBaHus
yueOHOoro npeaMera «Dusukay.

Conmepxkanue mporpaMmbl 1O (M3MKE HAMpPaBlICHO Ha  (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOLIMXCS M OPraHu3aluio U3yueHus: GU3nKu
Ha JeITEIbHOCTHOW OCHOBE. B mporpamMMe No (pU3MKE YUUTHIBAIOTCS BO3MOXKHOCTHU
yueOHOro mnpeamera B peammsanmu TpedoBanuid DI'OC OO0 Kk mIaHUPYEMBIM
JIMYHOCTHBIM U METAMPEIMETHBIM PE3yJibTaTaM OOYYEHHUs, a TAKKE MEKIPEIMETHbIC
CBSI3U E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MNPEAMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl.

[Tporpamma 1o (U3MKE YCTAHABJIMBAET pacCHpeicicHUE y4eOHOro marepuania
no rojgam oOydeHMs (M0 KjaccaMm), MPEeiaracT NPUMEPHYIO MOCIEI0BATEIBHOCTh
U3YUEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACPKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00YUYarOIUXCsl.

[Tporpamma no ¢usuke pazpadoTaHa € UEIbI OKa3aHWUsS METOIWYECKON MOMOIIH
YUUTENIO B CO3JIaHUM pabodell mporpaMMBbl M0 Y4eOHOMY MPEIMETY.

dusnka SBISETCI CUCTEMOOOPA3YIOIIMM Uil €CTECTBEHHO-HAYYHBIX YUECOHBIX
OPEIMETOB, MOCKOIbKY (DPM3MYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUM,
U3Y4YaeMbIX XUMUEH, OMOJIOrued, acTpoHOMMEH W (pu3nyeckoil reorpaduei, BHOCUT
BKJIQJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpa, MPENOCTaBIseT HauOOJee SCHBIC
o0pasipl MPUMEHEHUST HAYYHOTO METOAA IMO3HAHUS, TO €CTh Ccrnocoda MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUNA O MUPE.

OnHa w3 rIaBHBIX 3a37a4  (PU3MYECKOro 0Opa3oBaHMS B CTPYKTYpE OOIIETO
00pa3zoBaHUs COCTOUT B (POPMUPOBAHUH ECTECTBEHHO-HAYYHON IPAMOTHOCTH M UHTEpeca
K HayKe Y 0Oy4Yarommxcs.

N3yuenue ¢u3uku Ha 0A30BOM YPOBHE MPEAMNOJIAracT OBJAJCHUE CIECAYIOLIMMU
KOMIETEHTHOCTSIMHU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAYy4YHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U MOHUMAaTh 0COOEHHOCTH HAyYHOTO MCCIIEIOBAHUS;

UHTEPNPETUPOBATh  JAHHBIE M KCIMOJIb30BaTh  HAy4yHbIE  JI0OKa3aTENIbCTBA
1Sl TIOJTyYEHUS BBIBOJIOBY.



Llenn u3yyeHus PU3UKK HA YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs ONMPEACICHBI
B KoHuenumu npenoxaBanust yueOHOro mnpeamera «®dusuka» B 00pa3oBaATEIBHBIX
OpraHu3anusx Poccuiickoit denepanuu, peAM3YIOMUX OCHOBHBIE
001eo0pa3oBaTelibHble  MPOTrpamMMbl,  YTBEPXKIAEHHOW  pemeHueM  Kosuteruu
MunucrepcrBa npoceemeHus Poccuiickoit @enepannu (mpotokon ot 3 aexadbps 2019 r.
No TIK-4BH).

Lenn n3yyeHus GU3NKu:

OPUOOPETEHHE WHTEPECA M CTPEMJICHHs OOydYarOIMXCSd K HAYYHOMY HM3YUEHUIO
OPUPOJIBI, PA3BUTHE UX MHTEIUICKTYAIBHBIX W TBOPUYECKUX CITIOCOOHOCTEH;

Pa3BUTHE MPEACTABICHUI O HAYYHOM METOAEC TMO3HAHUA W (OPMUPOBAHUE
UCCIIEAOBATEIBCKOTO OTHOIIEHUS K OKPY>KAFOIIUM SIBIICHUSIM;

(OpPMUPOBAHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa HM3Yy4EHUS OCHOB
CTPOCHUS MaTepuu U (PYHIAMEHTAIBHBIX 3aKOHOB (DM3UKH,

(GOopMUPOBAHUE TPEACTABICHUHA O poid (QU3MKKA UIsl  Pa3BUTHS  JAPYrUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHA;

Pa3BUTHE TPEACTABICHUM O BO3MOXKHBIX cepax Oyayuield npodeccrnoHATbHOM
JEATEILHOCTH, CB3aHHOM ¢ (PU3KMKOI, MOArOTOBKA K AABHEHIIEMY O0OYYEHHUIO B 3TOM
HAMPABJICHUM.

JloCTHKEHHE 3TUX LENICH MPorpaMMbl O (PU3UKE HA YPOBHE OCHOBHOI'O OOILETO
o0Opa3oBaHust 00€CIICUNBACTCS PEIMICHUEM CIEAYIOIIMX 3a/1a4:

NPUOOPETEHHE 3HAHWUI O MUCKPETHOM CTPOSHMM BELIECTBA, O MEXAHWYECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpuOOPETCHUE YMEHHWI ONMUChIBaTH W OOBACHATH  (PUBMYECKUE  SIBICHUS
C MCIIOJIb30BAHUEM TMOJTYYEHHBIX 3HAHWIA,

OCBOCHME METOJOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C KCIIOJIb30BAHUEM
(PU3NUYECKMX MOJIETICH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337144,

pPa3BUTHE YMEHWUH HAOMIOJATh NPUPOAHBIC SIBJICHUS W BBIMOJHITH OMBITHI,
naboparopHbeie pabOThl M SKCIEPUMEHTAIBHBIC HWCCICIOBAHKUSI C MCMOIB30BAHHEM
WU3MEPUTENTBHBIX TPUOOPOB,

OCBOEHHME MPUEMOB paboThl ¢ MH(pOPMaLMEH (PU3MUECKOTO COACPIKAHMS, BKIFOYAs
UH(}OPMALMI0O O COBPEMEHHBIX JOCTWXKEHUSX (PHU3MKM, aHANM3 M KPUTHYECKOE
OLICHUBAaHUE UH(POPMALINH;

3HAKOMCTBO CO c(epamMu MpoPECCUOHAIBHON ACATENBHOCTH, CBSI3aHHBIMHU
C (U3MKOH, W COBPEMCHHBIMM TEXHOJOTMSIMH, OCHOBAHHBIMH HA JOCTH)KCHUSX
(pU3NYECKON HAYKH.

Ha wu3yuenume ¢usukn (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust oTBOAMTCA 238 wacoB: B 7 Kimacce — 68 4vacoB (2 4yaca B HEACHIO),
B 8 Kjacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B HEACIIO).

[Tpennaraemelii B mporpaMMe no (pu3HKe MepeueHb JJad0paTOPHBIX padOT U OMBITOB
HOCUT PEKOMEHJATENBHBIA  XapakTep, y4YUTelb JeNacT BbIOOP MPOBEACHUS
7a00paTopHBIX PAdOT M ONBITOB € YYETOM HHIWBUAYAJIBHBIX OCOOCHHOCTEH
o0yyarommxcs, CHOUCKAa OKCIEPUMEHTAIBHBIX 33JaHWN, MNPEAJIaraéMblX B pamKax
OCHOBHOTO FOCYIAPCTBEHHOI0 3K3aMEHA MO (PHU3UKE.



COJAEPXAHUE OBYYEHUA

7 KIIACC
Pa3znen 1. @Pu3uka u €€ poJib B NO3HAHUHN OKPYKAKILET0 MUPA
Ouznka — Hayka O wnpupoae. SBimeHus npupoasl. DPUBNYECKUE SABICHUA:

MEXaHUYECKUE, TEMJIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
du3nvecKue BENMUMHBL. M3mMepenne puaniecknx BemunH. Ou3ndeckue mpruoOopsl.
[TorpemwiHoCTh U3MEPEHU MexxayHapoaqHas CUCTEMA €AUHHII,

Kak ¢uzmka ®  Opyrue  €CTECTBEHHBIE  HAYKM  HM3y4alOT  MPUPOAY.
EcTecTBeHHO-HayuUHbIi METO MO3HAHUS: HAOIIOACHUE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBIPKEHUE THUIOTE3, SKCIIEPUMEHT M0 MPOBEPKE TMIOTE3, 00BICHEHUE HAOTOAACMOTO
spnieHust. Onucanue QU3NYECKUX SIBJICHUHA ¢ TOMOLIBIO MOACTIEH.

Jlemoncmpayuu
MexaHnuecKue, TEMIOBBIE, SIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SBJICHHS.
duznueckre NpuOOPsI U MPOLEIypa NPSIMBIX U3MEPEHU A AHAJIOTOBBIM U IM(POBBIM
nprOOPOM.

Jlabopamopnwvie pabomel u onvimoi

OnpeneneHue LEeHbl IEICHUS MIKAIbl K3MEPUTEIBHOTO TPHOOPA.

H3mepenue paccTosTHUM.

H3mepenne 00béMa JKUAKOCTH B TBEPAOIO Tea.

OnpeneneHue pasmMepPoB MaJIbIX TE.

H3mepenune temreparypsl OPH MOMOIIM KMAKOCTHOTO TEPMOMETPA M JATUMKA
TEMIEPATYPHI.

[TpoBeneHue MCCNIEAOBaHKS MO MPOBEPKE TMIOTE3BI: NANBHOCTh MOJIETA LIAPUKA,
NYLUICHHOTO TOPH30HTAIILHO, TEM OOJIbIIE, YeM OONBIIE BBICOTA MYCKA.

Paznen 2. IlepeoHavaibHbIC CBEACHHUS O CTPOCHUH BEIIECTBA

CrpoeHue BEleCTBA: aTOMBI U MOJIEKYJIBI, UX pa3Mepbl. OMBITHI, JOKA3bIBAKOIINE
JMCKPETHOE CTPOCHHUE BELECTBA.

JIBI>KEHUE 4acTUIl BelecTBa. CBsA3b CKOPOCTH JBHKCHUS YACTHUIL C TEMIIEPATYPOH.
bpoyHoBckoe nemxenue, nuddysus. BzauMoaeicTBie 4acTUIl BEIIECTBA. MPUTSHKEHUE
Y OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEHIECTBA. CTPOCHHE Ta30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAIUIMYECKNX) TeNI. B3auMOCBA3b MEXKIYy CBOHCTBaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBL.

Jlemoncmpayuu

Hab6nronenne OpoyHOBCKOrO IBHYKCHHS.

Hab6nronenue nuddyzum.

HaGmronenne spneHuii, OOBACHSIIOMIMXCS NPHUTSHKEHUEM WM OTTAJIKMBAHHEM
YacTHI BEUICCTBA.



Jlabopamopnwie pabomuel u onvimoi
OneHka nuaMeTpa atoMa METOJIOM PsIOB (C UCHOJIb30BaHUEM (oTorpaduii).
OnbIThI O HAOIONEHUIO TEMIOBOTO PACHIMPEHHSI Fa30B.
OnbIThI O OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTS>KEHUS.

Pa3gen 3. /IBHKeHHe H B3aUMOAeiicTBHE TeJl

MexaHnnveckoe ABUKEHUE. PABHOMEPHOE M HEPABHOMEPHOE ABMKEHUE. CKOPOCTH.
Cpennsist CKOPOCTh PY HEPABHOMEPHOM JIBHKEHUHU. PacU€T MyTH U BPEMEHM JIBHXKEHUSL.

SBnenue nHepuru. 3aKOH MHEPLUU. B3auMONEHCTBHE TEI KaK TPUYAHA U3MEHEHHUS
CKOPOCTH ABWIKEHMs Tell. Macca Kak Mepa MHEPTHOCTH Tena. [ImoTHOCTh BemecTsa.
CBsI3b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULE 00BEMA BEILIECTBA.

Cuia Kak xapakTepucTUKa B3auMoJehcTBud Tell. Cuiia ynpyroctu v 3akoH ['yka.
H3MepeHne CUIIbl ¢ TOMOIIBIO TMHAMOMETPA. SIBJIICHHUE TATOTEHUS U CUJIA TshKeCTH. Cuna
TSDKECTH Ha APyrux 1anerax. Bec tena. HeBecomocTs. ClOKEHUE CHUIT, HATPABICHHBIX
no OAHOM mpsmoi. PaBHoaekcTByromas cui. Cuia TpeHus. TpeHue CKONBKECHHS W
TPEHUE MTOKOA. TpeHue B MPUPOJE U TEXHUKE.

Jlemoncmpayuu
HaOntoneHne MeXaHM4EeCKOro ABHYKEHUS TENA.
H3MepeHne CKOpOCTH MPAMOJIMHEHHOTO IBHYKECHHSI.
HaGnronenue siBleHus MHEPLUUN.
HaGmronenue n3ameHeHns: CKOPOCTH TIPY B3AaMMOJEHCTBAN TE.
CpaBHeHHE MacC 110 B3aUMOACHCTBUIO TEN.
CnosxeHue cuil, HapPaBJICHHBIX 110 OAHOW MPSIMOMN.

Jlabopamopnwie pabomel u onvimoi

OnpenencHue CKOPOCTH PaBHOMEPHOTO ABMKCHUS (IIapHKa B SKMAKOCTH, MOJCIIN
AICKTPUYECKOr0 aBTOMOOWIISI M TaK JAJIEE).

Onpenenenue cpeaHeil CKOPOCTH CKOJIbKEHMS OpyCKa WIH [apUKa 0 HAKIIOHHOH
TUIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOTO TENA.

OneIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSHKEHUS (AcGopMarviu) Npy>KUHbI
OT IPHJIOKEHHOM CHJIBL.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT BECA TENA
Y XapaKTepa COMPUKACAIOLIMXCS TOBEPXHOCTEH.

Pasznen 4. /laBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB

Jasnenue. CrnocoObl YMEHBIICHHS W YBEIWYCHHs JaBjcHHs. JlaBineHue rasa.
3aBUCUMOCTH JIaBJICHUS ra3a ot 00bEMa, TeMneparypsl. [lepenaya nqaBneHust TBEPAbIMU
TEIAMM, KUJKOCTSMH W razaMu. 3akoH [lackans. [IHeBMaTWueckue MallvHBI,
3aBUCUMOCTh  JABJICHUS SKUAKOCTH OT DJIyOWHBL. [MAPOCTaTHYECKHA MapajoKC.
Coobmarommecs: cocyapl. [ MaApaBIMUECKAE MEXAHU3MBI.

Atmocepa 3emun u  atMocepHOoe AaBiicHUE. [IpuyWHBI  CYIIECTBOBAHUS
BO3AymHOM 00onoukn 3emsm. Onbir  Toppuuennm. U3mepenwe arMocepHOro



JaBjeHUs. 3aBUCHUMOCTb aTMOC(EPHOTO AABJCHHUS OT BBICOTHI HAJA YPOBHEM MOPSL.
[TpuGopskl m1st u3MepeHust aTMOC(PEPHOTO TABICHUS.

JlelicTBME KMIKOCTM M Tra3a Ha TOTPYKEHHOEC B HUX Teno. BriTalkuparoiias
(apxuimenoBa) cuia. 3akoH ApxumMena. [lnaBanue Ten. BoznyxonnaBaHue.

Jlemoncmpayuu

3aBUCUMOCTB JABJICHHS ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs COCY/Ib.

I'mapasnryeckuii mpecc.

[TposiBneHne neicTBUst aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTb BBITAIKMBAKOIICH CHIIBI OT 00BbEMA MOTPYKEHHOW YaCTH TENa U
IJIOTHOCTH SKMJIKOCTH.

PaBeHCTBO BBHITAJIKMBAKOLIEH CUIIBI BECY BBITCCHEHHOMN KUAKOCTH.

YcenoBue 1UIaBaHMs TEN. IUIABAHWE WM TIOTPY)KEHHME TEII B 3aBUCUMOCTH
OT COOTHOLICHUS TUIOTHOCTEN TENA U SKAKOCTH.

Jlabopamopnwvie pabomel u onvimoi

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOAE OT 00BbEMA NOTIPYKEHHOM
B JKHIKOCTh YaCTH TEJIA.

OnpenencHUe BBITAIKUABAIOIICH CUIIBL, ACHCTBYIOIIEH HA TEJNO, TMOTPYKEHHOE
B JKHIKOCTbD.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAKOLICH CHJIBI, JEHCTBYIOIIEH Ha TEIO
B JKHIKOCTH, OT MaccChl Tea.

OnbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI, ICHCTBYIOLIEH
HA TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B JKUIKOCTh YaCTH TeNA U OT MJIOTHOCTH
JKAIKOCTH.

KoHcTpynpoBaHHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKU KU OIpEACIICHUE €€
Irpy30n0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTD. JHEPrust

Mexanunueckas padota. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pbluar, OJIOK, HAKIOHHAS MIOCKOCTh. [IpaBuio paBHOBECHS
pbryara. [IpuMeHeHne mpaBuia paBHOBECHs pblyara K OJOKY. «30J0TOE MPaBHIIO»
mexanuku. KIT/] npocteix Mexanu3moB. [IpocTeie MEXaHU3MBI B ObITY W TEXHHKE.

Mexanuueckas 3Heprus. Kunetnueckas v noTeHIuanbHas sueprus. [Ipespamenue
OJTHOT'O BHJIa MEXAHWYECKON SHEPTUM B IPYTOi. 3aKOH COXPAHEHU S SHEPTUX B MEXAHUKE.

Jlemoncmpayuu
IIpuMepb! TPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomel u onvimoi

Onpeneneaue padoTbl CWIBI TPEHUS NP PABHOMEPHOM JBWKCHHH Teja
10 TOPU30HTATILHONH MOBEPXHOCTH.

HccnenoBanne ycaoBrid paBHOBECHUS pblUara.



HM3mepenue K11/ HaKIOHHOM IIITIOCKOCTH.
HM3ydenue 3aK0oHa COXpaHEHU MEXaHUYECKON SHEPIUH.

8 KUIACC

Pa3pen 6. TemsioBbie siBJ1IeHHS

OCHOBHBIE MMONOXKEHUST MOJEKYJIIPHO-KUHETHUECKON TEOPUM CTPOCHUSI BEILIECTBA.
Macca 1 pa3Mepsl aTOMOB ¥ MOJIEKYJL. ONBITHI, MOATBEPKAAIOIIAE OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJIS PHO-KMHETHYECKOU TEOPHH.

Mopenu  TBEPIOTO, KUAKOTO M Ta3000pa3HOr0  COCTOSHHMNA — BEIIECTBA.
Kpucrainmuueckne u amopdusie Tena. OOBSICHEHHE CBOMCTB Ta3oB, >KUAKOCTEH W
TBEPABIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KMHETUYECKOH Teopun. CMaunBaHue
Y KalWIISPHBIE SBJICHUS. TEIUIOBOE PaCIUMPEHHUE U CIKATHE.

Temneparypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTHIO TEMJIOBOIO JABUKEHUS YaCTHLL.
BaytpeHHnsis sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH 3HEPruM: TEIUIonepenadya u
CoBeplIcHHWE PadOThl. Buael Temnonepenaun: TEIUIONMPOBOAHOCTb, KOHBEKIHS,
U3ITYYECHUE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BewlecTBa. 1€miooOMEH u
TEMJIOBOE PABHOBECHE. YPABHEHWE TEIUIOBOro OanaHca. [lnaBneHwe u OTBEepACBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJAeNbHAs TEIJIOTa IaBicHus. [lapooOpa3oBanue wu
KoHAcHcauus. Mcmapenne. Kunenue. VYaenbHas TEmiora  napooOpa3OBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KATIEHUS! OT aTMOC(HEPHOrO JaBJICHUSI.

Bnaxuocts Bo3ayxa.

DHEprus TOIJIMBA. Y ACIIbHAS TEIJIOTA CTOPAHUSI.

[Tpuamnel padotsl TemioBbix aAsurareneit KI1J[ temmoBoro apurarens. TennoBbie
JIBUTATEIIA U 3alATA OKPYKAFOIIEH CPEIBL.

3aKOH COXPAaHEHHUS U MPEBPALICHHS SJHEPIUU B TEIUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Hab6nronenne OpoyHOBCKOTO IBHIKCHHS.
Hab6nronenue nudgdyzum.
HaGnronenue siBleHnii CMaurBaHWs W KAAJUIIPHBIX SIBJICHUH.
HaGmronenue TenaoBoro pacumpeHust Tel.
HM3MeHeHue naBineHUst ra3a 0Opd  U3MEHEHMHM O0BbEMA W HArpeBaHWW WK
OXJIAKICHUU.
[TpaBuna u3MepeHrst TEMIEPATYPHI.
Bunbl Temionepenayu.
Oxna)kaeHue MPU COBEPIICHUN PAOOTHI.
Harpepanue npu coBepiieHrr padOThl BHEIIHUMU CUJIAMHU.
CpaBHEHHE TEIIOEMKOCTEH PA3IMUHBIX BEILIECTB.
HaGmonenue kunenus.
HaGmronenue mocTossHCTBAa TEMIEPATYPhl TPH TJIABJICHUU.



Moaeny TenJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomuel u onvimoi

OnbITEL MO OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJIIPHOTO MPUTS>KCHUS.

OnbITHI MO BEIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COMM MM caxapa.

OneITel IO HAOIOJEHUIO TEMJIOBOTO PACIIAPEHUS Ta30B, KUAKOCTEH W TBEPIBIX
TEIL.

Onpenenenue naBieHus BO3AyXa B Oa/sIOHE INITPHLA.

OneITEl, TEMOHCTPUPYIOIIKAE 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro o0béma H
HArPEBAHMS WITH OXJIOKICHHUSL.

[TpoBepka THIOTE3Bl JIMHEHHOW 3aBUCHUMOCTH JJMHBI CTOJOMKA KMIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMMIEPATYPHI.

HaGnronenne n3MeHeHust BHYTPEHHEH SHEPIUM TeJla B PE3YJIbTaTe TEIIIONEPEaaun
¥ PabOThl BHEITHUX CHII.

HccnenoBanue sIBICHUS TEIIOOOMEHA MPU CMEIIMBAHWM XOJIOAHOH W TOpsuci
BOJIBI.

OnpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH MNPH TEIIOOOMEHE
C HarpeThIM METAUTMYECCKUM LILJTUHAPOM.

Onpenenenue yaenpbHON TEMI0EMKOCTH BEILECTBA.

HccnenoBanne mpouecca HCapeHust.

OnpeneneHne OTHOCUTENBHON BIAKHOCTH BO3yXa.

Onpenenenne yAeabHON TEMIOTH TUTABICHUS JIbJA.

Paznen 7. DieKrpu4ecKkne 1 MATHUTHBIC SIBJICHUS

OnekTpu3aums Tell. J[Ba poaa dSIEKTPUYECKHMX 3apsaoB.  BiawmopaeicTeue
3apsKEHHBIX TeN. 3aKkoH KynoHa (3aBUCMMOCTb CHITbI B3aUMOICHCTBUS 3aPSPKEHHBIX TEIT
OT BEJIMYMHBI 3aPAI0B U PACCTOSTHUS MEKY TEJIAMH ).

Onekrpuueckoe mosne. Hanpsk€HHOCTh  3nekTpuueckoro  nons.  [lpuHumn
CYNEPIO3UALUN JIEKTPUUECKUX TOJIEH (HA KAYECTBEHHOM YPOBHE).

Hocurenn 53neKTpUyYECKUX 3apsfaoB. OJEMEHTAPHBIA  DIICKTPUYECKUANA  3apsi.
Crpoenune aroma. [IpoBOJHUKHA M AMPIEKTPUKHU. 3aKOH COXPAHEHMS HJIEKTPUYECKOIrO
3apsza.

DONEKTPAYECKUH TOK. Y CJIOBUS CYLIECTBOBAHUS JJIEKTPUUECKOrO TOKa. MICTOUYHHMKHN
NOCTOSSHHOTO  TOKa. JIGHCTBUS 3JIEKTPUYECKOrO TOKA (TEIUIOBOE, XHMHMYECKOE,
MArHMTHOE). DJIEKTPUYECKUAN TOK B )KHJKOCTSIX W ra3ax.

Onextpudeckas nenb. Cuia ToKa. DIEKTPUUYECKOE HanpspkeHue. COMmpOTUBIICHHUE
NPOBOJIHUKA. YJEJIBHOE CONPOTHBICHHE BEIIECTBA. 3akOH OMa Ui y4yacTKa LIETH.
[TocnenoBarenbHOE U MAPAIICIIEHOE COEAMHEHUE TTPOBOIHUKOB.

Pabota 1 MOITHOCTB 3AEKTPAYECKOTO TOKA. 3aK0oH JIkoyns—JIeHna. DnekTpudeckue
LENU U MOTPEOUTENHN SIEKTPAYECKOM 3HEPrUuu B ObITY. KOpOTKOE 3aMBIKaHHKE.

[TocTossHHBIE MarHUTHL. B3auMOIEHCTBHE MOCTOSHHBIX MAarHWTOB. MarHuTHOE
nmone. MaroHuTHoe noJjie 3eMJIM U €r0 3HAYEHHUE IS KU3HU Ha 3emuie. OneIT Dpcerena.



MarHutHOe MOJ€ JJIEKTPUYECKOrO TOKA. [IpUMEHEHHE DIEKTPOMAarHUTOB B TEXHUKE.
JIEHCTBUE MArHUTHOTO TOJIsI HA MIPOBOJHUK C TOKOM. DJIEKTPOJABUIATENb IMOCTOSHHOTO
ToKa. Hcronmp3oBaHWe DNEKTPOABUraTeNed B  TEXHUYECKUX  YCTPOMCTBaX U
Ha TPAHCIIOPTE.

Onbitel Dapanesd. fBneHHE SIEKTPOMArHUTHOM WHAYKUWW. [lpaBuno JleHna.
Onextporeneparop. CrnocoObl MOMYYEHUST SJNEKTPUYECKOW SHEPruM. DIIEKTPOCTAHLIMM
HA BO30OHOBIIIEMBIX UICTOYHUKAX SHEPTUU.

Jlemoncmpayuu
OnexkTpu3anus TeJl.
JIBa poaa SNEKTPUUYECKUX 3apSA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIL.
Y CTPOHCTBO U ACHCTBUE BIIEKTPOCKOIA.
DNEKTPOCTATAYECKAS WH YKL
3aKOH COXPaHEHHUS DIICKTPUUECKUX 3aPsIIOB.
[TpOBOTHUKHN U AMAIICKTPUKH.
MopaenmpoBaHUe CUIIOBBIX JIMHUH SJIEKTPAYECKOTO TTOJIS.
HWCcTOYHUKH TTOCTOSIHHOTO TOKA.
JIEHCTBHA DIIEKTPUYECKOTO TOKA.
DNEKTPUYECKUI TOK B KUIKOCTH.
["a3oBwIit paspsn.
H3Mepenne CUmbl TOKa aMIIEPMETPOM.
H3MepeHne 3NeKTPUYECKOr0 HAPSKEHUS BOJIBTMETPOM.
Peocrar u MarasuH CONpPOTHUBJICHUIA.
B3aumoaeicTBiE MOCTOSHHBIX MATHUTOB.
MopaenupoBaHue HEBO3MOKHOCTH PA3JCIICHHUS TIOJTKOCOB MArHUTA.
MopaenmpoBaHUE MArHUTHBIX MOJEH MOCTOSIHHBIX MArHUTOB.
OneiT Opcerena.
MarsuTHOE MoJI€ TOKA. DNEKTPOMATHUT.
JIEHCTBHE MArHUTHOTO TOJIS HA MIPOBOJHUK C TOKOM.
DNEKTPOJABHATATENDL MOCTOSHHOTO TOKA.
Hccnenosanue siBICHAS SJIEKTPOMArHATHON MHIYKLIHM.
Oneitel @apajes.
3aBUCUMOCTB HANPABJIEHUS MHAYKIIMOHHOTO TOKA OT YCJIIOBUMA €r0 BO3HUKHOBEHUSI.
DNEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomel u onvimoi
OnbITHI 10 HAOMIOAEHUIO JICKTPU3ALIMK TEJI MHAYKIMEH U TPU COMPUKOCHOBEHHH.
HccnenoBanue ACHCTBUS SJCKTPUYECKOrO MOJIsSl HA MPOBOJAHUKU U TUAJIEKTPUKH.
COopka 1 mpoBepKa padOThI AJCKTPUUECCKON [IEMH MOCTOSIHHOTO TOKA.
H3mepeHue U peryampoBaHUe CUITbI TOKA.
H3mepeHue U peryanupoBaHue HAMPSHKEHUS.
HccnenoBaHre  3aBUCMMOCTM  CHJIbI  TOKA, MAYIIErO  4epe3  Pe3UCTop,
OT CONPOTUBJICHUS PE3UCTOPA M HAMPSKEHUSI HAa PE3UCTOPE.
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OnbITl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTH JJIEKTPHYECKOTO  COMPOTHBIICHHUS
IIPOBOJIHUKA OT €0 JJIUHBI, TUIOLIAIM [TONEPEYHOr0 CEYEHU U MaTepraia.

IIpoBepka npaBuia CIOKEHUS HANPSLDKEHUH MPU MOCIEA0BATEIBHOM COEAUHEHUH
JIBYX PE3UCTOPOB.

IIpoBepka nmpasuiia Ui CUJIBl TOKA NTPH NApAJLIETBHOM COEIMHEHUU PE3UCTOPOB.

Onpenenenue paboThl SNEKTPUIECKOT0 TOKA, HAYLIETO YEPE3 PE3UCTOP.

OnpeneneHue MOUTHOCTH 3JIEKTPUYECKOr0 TOKA, BBIACIIAEMON HA PE3UCTOPE.

Hccnenosanne  3aBUCHMMOCTH  CHJIBI  TOKA, MAYIIETO 4Yepe3  JIAMIIOYKY,
OT HAIPsHKECHUA Ha HEW.

Onpenenenune KIIJ1 narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOACHCTBHSA TOCTOSTHHBIX MAarHUTOB.

H3ydeHre MarHWTHOrO MOJII TOCTOSIHHBIX MArHWTOB MPH WX OOBECAMHCHUU W
pasaeycHUN.

HccnenoBanne NeHCTBUSA DIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITBl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIBI  B3aUMOJCHCTBHUS KaTYLIKA
C TOKOM W MarHuTa OT CHJIbl TOKA W HAIPABJIEHUS TOKA B KaTYIIKE.

H3yuyeHnne nercTBrUs MAarHUTHOTO ITOJIS HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOIBATATES.

Hsmepenue K111 251eKTpoABUTaTeIbHON YCTaHOBKHY.

OnBbITHI 110 UCCIENOBAHUIO SBJICHUS SJIEKTPOMArHUTHON MHAYKLIMH: UCCIIETOBAHUE
W3MEHEHNN 3HAYEHUs M HAIPABJICHUS WHIYKLIIMOHHOIO TOKA.

9 KUIACC

Pa3znen 8. Mexann4yeckue siBJIeHHUSA

Mexanuveckoe  aBwkeHue.  MarepuanbHas — Touka.  Cucrema  OTcuéra.
OTHOCHUTENBHOCTE ~ MEXAHWUYECKOTO  JABWKCHUSA. PaBHOMEpHOE  NPSAMOIMHENHOE
JNBWOKEHUE. HepaBHOMEPHOE TPAMOIMHEHRHOE ABMXKEHUE. CpelHsss M MTHOBEHHAs
CKOPOCTB TEJIA MPU HEPABHOMEPHOM JABUIKECHUU.

Yckopenue. PaBHOYCKOPEHHOE MPSAMOSIMHENHOE ABM>KEeHUE. CBOOOIHOE MAaCHUE.
Omnbrtel ["aymanest.

PaBHOMEpPHOE JIBWKEHHME TO OKPY)KHOCTH. [lepuog W dacrora oOpaiicHus.
Jluneitnas u yriioBas CKOPOCTH. LIEHTPOCTPEMHUTENBHOE YCKOPEHHE.

Ilepsolii 3akoH HerotoHa. Bropoil 3akoH HerotoHa. Tpertuii 3axkoH Herorona.
[IpuHIMD CYTIEPIIO3ULIAN CUJT.

Cuna ynpyroctu. 3akoH ['yka. Cujia TpeHUMsS. CHJIa TPEHUS CKOJIbXKCHHS, CUJIA
TPEHUS TIOKOSI, IPYTUE BUABI TPECHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TIATOTEHUS. Y CKOPEHUE CBOOOHOTO MACHUSI.
Jlmwkenne maHeT BOKpyr Comuna. Ilepas kocmumyeckas CkopocTb. HeBecomMocTh n
NEPETPY3KH.
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PaBHOBecHMe MarepuaibHOW TOYKH. AOCOMIOTHO TBEPHOE Teno. PaBHOBecHe
TBEPIOTO TENA C 3aKPETUIEHHON OCBIO BpaleHus. MOMEHT cuibl. LIEHTp TshKkecTH.

Wmnynee Tema. M3MeHeHue wumnyiibca. MMIynsC Chiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBHIKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa Cchl TSHKECTH, YIPYTOCTH, TPEHUS.
Cpsi3b 3HEprUM U padoThl. [loTeHIMATBHAS SHEPTUS TENA, TOJHATOTO HaJ NOBEPXHOCTHIO
3emid. [loTeHumMabHas dHEpPrus Cokatol npyxuHbl. KuHetndeckas sHeprus. Teopema
0 KUHETUYECKOM SHEPIUH. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Jlemoncmpayuu

HaGnmronenne MexaHn4ecKoro ABM>KEHUS TEJNA OTHOCUTENILHO PA3HBIX TEN OTCUETA.

CpaBHEHHE MTYTEH W TPACKTOPUIA JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCHTEIBLHO
Pa3HbIX TEJI OTCUCTA.

H3mepeHmne CKOPOCTH M YCKOPEHUS TPSIMOIMHEHHOTO IBH>KEHUSI.

HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO ABHYKCHUSI.

HaGmronenue nBH>KEHUS TeNa MO OKPY>KHOCTH.

HaGnroneHne MexaHWUYECKUX SBICHWM, TPOMCXOAAIIMX B CHCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBMKCHHHM OTHOCHUTEIBHO KaOMHETA
du3uKy.

3aBUCUMOCTh YCKOPEHHUS TeJa OT MACCHI TENA U JCHCTBYIOMICH HA HETO CHJIBI.

HaGnronenue paBeHCTBaA CHIT IPY B3aMMOACHCTBAM TE.

H3meHenue Beca Tena Mpu YCKOPEHHOM JIBHYKEHUU.

[lepenaya ummyJibca Npy B3aUMOACHCTBUH TE.

[TpeoOpazoBanHust SHEPrUK MPU B3aUMOJCHCTBUU TETT.

CoxpaHeHHE UMITYJIbCA PH HEYIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHrEe UMITyJIbCa MPH a0COFOTHO YIPYrOM B3aUMOJICHCTBUH.

HabnroneHne peakTHBHOTO JABMXKCHMUS,

CoxpaHEeHHE MEXAHUYECKOM SHEPTUU TP CBOOOJIHOM MAJCHUH.

CoxpaHeHHE MEXAHWYECKOW OHHEPrMM NPU JBHXKEHUM TeNa MOJ JCHCTBHEM

PY>KHAHBI.

Jlabopamopwie pabomel u onvimoi

KoHcTpyrpoBanue TpakTa Ui pa3roHa U JaJIbHEHINErO PABHOMEPHOTO JABUKCHUS
HIAPUKA WIHA TEICHKKH.

OnpeneneHne CpeaHe CKOPOCTH CKOJIbKEHHWS OpyCKa WM JIBHXKEHMS IIApUKa
10 HAKJIOHHOM IIJTOCKOCTH.

OnpeneneHue yCKOPEHUsl Tejla MPH PABHOYCKOPEHHOM JIBHKEHUM MO HAKIOHHOM
TUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH YT OT BPEMEHU MPH PABHOYCKOPEHHOM JIBUKCHHH
0€e3 HaYaJIBHOH CKOPOCTH.

[TpoBepka THIOTE3BI: €CIM NPA PABHOYCKOPEHHOM JBWKCHHHM 0€3 HadaabHOMN
CKOPOCTH ITyTH OTHOCATCS KaK Pl HEUETHBIX YUCEIL, TO COOTBETCTBYIOIIMAE MTPOMEKYTKH
BPEMEHH OJIMHAKOBBI.
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HccnenoBanre 3aBUCMMOCTH CWJIbI TPEHUSI CKOJBKECHUS OT CHJIBI HOPMAJIbHOTO
JABJICHUSL.

Onpenenenne kK03(PpPUIMEHTA TPEHUS CKOJILXKEHUSI.

OnpeneneHue >kECTKOCTH MPY>KUHBI.

Onpeneneaue padoTbl CWJIBI TPEHUST 0OPA PABHOMEPHOM JIBH)KEHWM Tella
N0 TOPU30OHTATILHON MOBEPXHOCTH.

Onpenenenue paboThl CHJIBI YIIPYTOCTH MPH MOABEME T'Py3a C MCIOJIB30BAHHEM
HEMOJBMYKHOTO W MOJABH>KHOTO OJIOKOB.

H3ydeHue 3aK0Ha COXPAHEHUS JHEPTUH.

Pa3zpnen 9. Mexannyeckue Ko/1e0aHUSA H BOJHBI

KonebarensHoe papwkeHrne. OCHOBHBIE XAPAKTCPUCTUKHM KOJMCOAHW: NEpUON,
4acToTa, aMIumMTyaa. MareMarndeckuii W TNPY>KMHHBIA MasTHUKA. [IpeBparieHue
SHEPruM NP KOJICOATETBHOM JIBHYKEHUM.

3aryxaromme kojcOanus. BeiHyxneHHble KojeOanus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJH. [IpOAONBHBIE M MONEPEYHBIE BOJMHBL J[nrHA
BOJIHBI M CKOPOCTH €€ pacnpoCTpaHeHHs. MeEXaHM4EeCKME BOJIHBI B TBEPIOM TEIE,
CEHCMUYECKUE BOJIHBL

3Byk. ['pomMkocTh 3Byka W BbICOTAa TOHA. OTpakeHWe 3ByKa. MH(pa3Byk u
VJIBTPa3BYK.
Jlemoncmpayuu

HaGmronenue koneOGanuii TEI O ACHCTBUEM CUITBI TSDKECTH M CHJIBI YITPYTOCTH.

HaGmronenue konebanunii rpy3a Ha HUTH U HA MPYKUHE.

HaGnronenue BEIHYKIEHHBIX KOJICOaHHWIA W PE30HAHCA.

PacnpocTpaneHue npoaoJIbHBIX U TOTIEPEYHBIX BOJIH (HA MOJACTIH ).

HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKA OT YaCTOTHI.

AKYCTUUYECKHIA PE30HAHC.

Jlabopamopnwie pabomel u onvimoi

Onpenenenue 4acToThl U eproa kKoaeObaHuii MaTeMaTHYECKOrO MasiTHUKA.

Onpenenenue 4acToThl U Meproaa KoJeOaHui MPYKMHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH MEPUOAA KOJNEOAHWH MOABCIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBanrie 3aBUCMMOCTH MEpUOJA  KOJNCOaHW MPYKMHHOTO MasTHHKA
OT Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH TEPHUOAA KOJNeOaHWil rpy3a, MOABEUIEHHOTO K HHUTH,
OT Macchl rpysa.

OneIThl, NEMOHCTPUPYIOIIKME 3aBHUCHMOCTh NEPUOJA KONEOAHWH NPY>KUHHOTO
MasiTHUKA OT MACChI I'Py3a U HKECTKOCTU MPY>KHAHBI.

H3mepenne yckopeHHst CBOOOIHOTO MAJACHUSI.

Pa3zpaen 10. DinekTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIC BOJHbBI
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DNEKTPOMArHUTHOE IOJIE. DNEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
BNEKTPOMArHUTHBIX BOJH. [llkaja 3JIEKTPOMAarHUTHBIX BOJIH. Mcmoss30BaHue
BIEKTPOMATrHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

DNEKTPOMArHuTHas mpupoaa ceera. CKOpOCTh CBeTA. BOJIHOBBIC CBOMCTBA CBETA.

Jlemoncmpayuu
CBo¥icTBa ANEKTPOMATHUTHBIX BOJIH.
BoHOBEIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimoi
H3ydeHne CBOMCTB 37EKTPOMArHATHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TenedoHa.

Paszgen 11. CBeToBbIC IBJICHUSA

JlyyeBas mogmenb cBera. Mcrounuku ceera. [IpsmonuHeHOE pacnpoCTpaHEHUE
ceera. 3armenus Connna w Jlynel. Otpaxkenme cBera. [lmockoe 3epkanio. 3akoH
OTPKECHHMSI CBETA.

[Ipenomnenue cBera. 3aKOH MpPENOMJICHUs cBera. [lOJIHOE BHYTpPEHHEE
OTp@KEHHE CBeTa. MCIoap30BaHME TOMHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX
CBETOBOJIAX.

Jlunza. Xop sydeit B nuH3e. Onrtryeckas cucrema (poroannapara, MUKPOCKONa H
Teneckona. [ a3 kak onruyeckas cucreMa. bim3opykocTh M 1ajbHO30PKOCTb.

Paznoxkenune Genoro ceera B crektp. OnbiTel HetoToHA. CIIOKEHHE CTIEKTPATBHBIX
UBETOB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMONMHEHHOE PACIPOCTPAHEHUE CBETA.
OTtpakeHue ceera.
[Tonyuenue n300pa>keHUH B TUIOCKOM, BOTHYTOM M BBIYKIIOM 3€PKaJlax.
IIpenomnenue ceera.
OnTruyecKnii CBETOBO.
Xon nyyei B coOMparoLicii TuH3e.
XOoa Iy4yeil B pacCcenBarOLIEN JINH3E.
[Tonyuenue n300paskeHUH C MOMOIIBIO JIMH3.
[TpuHIMN aelCTBUS (oToanmapara, MUKPOCKOIA U TEJIECKONA.
Mogens rinazsa.
Paznoxenue 6enoro cBera B CEKTP.
[Tomyuenue O6€n0ro cBETa NP CIOKEHUH CBETA PA3HBIX 1IBETOB.

Jlabopamopuwie pabomuel u onvinmvi
HccnenoBaHue 3aBUCUMOCTH YTJ1a OTPAKEHUS CBETOBOIO Jiyya OT YIJia MajeHHUs.
H3yueHune XxapakTepUCTUK U300pAKEHUS IPEAMETA B IMJIOCKOM 3€PKaJie.
HccnenoBaHue 3aBUCUMOCTH yIJIa MPEIOMJICHHUS CBETOBOTO Jiyda OT YIjia MaJeHHUsl
HA FPAHUIIEC «BO3IYX—CTEKIION.
[Tony4yeHue n300paxkeHuit C MOMOIIBI0 COOUPAIOIIEH JTMH3BI.
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OmnpenencHue POKYCHOr0 PaCCTOSHUS M ONITUYECKON CHJIBI COOMPAIOLICH JINH3BI.

OMBITEI O PA3NOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCIPHUATHIO LBETA MPEAMETOB IPHA WX HAOMOJCHUH YEPE3 L[BETOBBIC
(UITBTPHL.

Paszgen 12. KBanToBbI€ SIBJICHUSA

Oneitel  Pezeppopna u 1utaHeTapHas Moaenb aroma. Mopens aroma bopa.
Hcnyckanue u mornomeHue ceera aromom. KBaHnTtel. JIMHEAYAThIE CIIEKTPBI.

PagnoaktuBHOCTh. Anb(da-, OeTa- 1 raMmma-u3nydeHus. CTPOEHUE aTOMHOTO sipa.
Hyknonnas monens aroMHoro sapa. M3oronel. PaguoaktuBneie npespamenus. [lepuon
MOJIypacaa aTOMHBIX SAEP.

S nepHble peakumu. 3aKOHBI COXPAHEHHS 3apsI0BOTO U MACCOBOTO YUCEN. DHEPruUs
CBSI3M aTOMHBIX saep. CBs3b MacCel M SHEPruM. Peakuyu CUHTE3a U JCNECHUS SIED.
Hcrouynvkm sHeprum ConHua v 3BE3 1.

SnepHas oHepretwka. [IeHCTBUS PAAMOAKTHBHBIX M3IYYCHUH HA JKUBBIC
OpPraHHU3MBI.

Jlemoncmpayuu
CHeKTpsl U3yYEHUS U TTOTIIOLLEHUS.
CIHeKTpBl pa3IMYHbIX Fa30B.
CnexTtp BOgopona.
Hab6nronenue TpekoB B kamepe BusbcoHa.
Pabota cuéTunka MOHU3UPYIOIUX U3TYUCHUN.
Perucrpauys u3nydeHus NPpUPOAHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopnwie pabomel u onvimoi

HalnroneHue CIutomHbIX U IMHEHYATHIX CIIEKTPOB U3TYUYCHUS.

HccnenoBanre TPEKOB: M3MEPEHME SHEPIMHM YACTUIBI MO TOPMO3HOMY MYTH
(mo otorpadusim).

H3mepenmne painoakTuBHOTO OHA.

IHHoBTOpHUTEIBHO-00001IAK0IHIT MOAYJIb

[ToBTOpUTETHEHO-0000IIAMAA MOAY/Ib MPEAHA3HAYCH JJI CUCTEMAaTH3alluu |
000OUICHHSI TPEAMETHOTO CONEPXKAHUS W ONBITA JEATEIbHOCTH, MPUOOPETEHHOTO
OPA M3YYEHWH BCErO Kypca (U3MKHA, a TaKkKe I TMOATOTOBKA K OCHOBHOMY
rOCY/IapCTBEHHOMY HK3aMEHY N0 (PU3UKE JIsl 00 yYarOIIUXCsl, BBIOPABUINX 3TOT YUCOHBIMA
OPEIMET.

[Ipn W3y4eHWM JOAHHOTO MOJMYJS PEATU3YOTCS W CHUCTEMATH3UPYIOTCS BHIbI
JEATEILHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBACTCS MOCTHXKEHUE MPEAMETHBIX H
METANPEAMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB o0yueHwus, (dopmupyercs
€CTECTBCHHO-HAyYHAasi TPAMOTHOCTh. OCBOCHUE HAYYHBIX METOJOB HCCJICAOBAHHUS
SIBJICHUI TTPUPOJIbI U TEXHUKH, OBJIAICHAE YMEHUIMU OOBSICHATh (PU3MUECKUE SIBJICHUS,
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IIPUMEHSA TOJIYYCHHBIE 3HAHWS, pEIarh 3a4ayd, B TOM 4YHCIIE KAYECTBEHHBIE U
OKCIIEPUMEHTAJILHBIE.

[IprHOMOUANBHO AEATELHOCTHBIN XapakTep JaHHOTO pa3Aeiia Pean3yeTcs 3a CYET
TOT0, YTO OOYYAOIIUECS BBIMTOJIHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEAIaracTcs:

HA OCHOBE TMOJYYEHHBIX 3HAHWI Pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUCCKHE
SIBJICHUS B OKPY>KArOIEH MTPUPOJIE U IOBCETHEBHOMN KU3HU,

MCIOJb30BATh HAYYHBIE METO/IbI KCCIECTOBAHUS (PU3NUECCKUX SIBJICHUI, B TOM YHCIIE
JUISL TIPOBEPKU THUIIOTES U MOJIYYCHUS TEOPETHYECKUX BBIBOJOB;

OOBSICHATh HAYYHBIE OCHOBBI HAuOOJIEE BAKHBIX JOCTHKCHHWH COBPEMEHHBIX
TEXHOJIOTHH, HAIpPUMEDP, MPAKTUYECKOr0 WCHOJIB30BAHUS PA3IMYHBIX WCTOYHUKOB

SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIEHUS M COXPAHEHMsS] BCEX M3BECTHHIX BHUJIOB
SHEPIUu.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

H3ydenne (u3MKkM Ha YypPOBHE OCHOBHOIO 00wIEro oOpa3oBaHUsl HANPABIECHO
HA JIOCTMKCHUE JIMYHOCTHBIX, METAMPEAMETHBIX M MPEAMETHBIX 00Pa30BaTENIbHBIX
PE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATDI

B pesynbrare m3yueHus (PU3UKUM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
y oOyyatoterocs OyayT c)OpMHUPOBaHbI CIICYIONIME TUYHOCTHBIC PE3YJIBTATHI B YACTH:

1) naTproTHYECKOro BOCIIUTAHHUA:

[IPOSIBJICHUE HMHTEpeEca K HCTOPUU W COBPEMEHHOMY COCTOSSHHIO POCCHICKON
(pU3NYECKOI HAyKH;

LHEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB,;

2) rpa:KIaHCKOr0 ¥ AyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSL:

TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXICHHH OOLIECTBEHHO-3HAYUMBIX
U JTUYECKUX TMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM TNPUMEHEHUEM JTOCTHKEHUH
($u3nku,

OCO3HAHHUE BAKHOCTH MOPAJIbHO-3TUUYECKUX TPUHLUIIOB B IEATEIILHOCTH YUEHOTO;

3) 3CTeTHYECKOro BOCINTAHUSA
BOCIIPHUATHE DCTETHYECKUX KAuyeCTB (PM3MYECKONW HAyKU: €€ TapMOHWYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJTAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI' 0 NMO3HAHMA:

OCO3HAHUE LICHHOCTH (PU3NYECKOH HAYKHM KAK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOIUN, BAXKHEHUIIEH COCTABIISIOICH KYIBTYPHI;

pPa3BUTHE HAy4YHOH JrOO03HATENBHOCTH, MHTEpPECA K  HMCCIENOBATENIBCKOM
JNEATENBHOCTH,

S) popmupoBaHus KyJAbTYPbI 310POBbS H SMOLUOHAJIBLHOIO 0J1arONOyYHs:
OCO3HAaHME LEHHOCTM  Oe3omacHOro o0pa3a KM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAKHOCTH MPaBWJI OE30MACHOTO MOBEIEHUS HA TPAHCIIOPTE,
Ha I0porax, ¢ AEKTPHYECKUM M TEIUIOBBIM 00OPYIOBAaHUEM B JOMAIIHUX YCIIOBUSX,
c(hOpPMHUPOBAHHOCTh HaBbIKA PEQIICKCUU, MTPU3HAHKE CBOETO MpaBa Ha OLIUOKY U
TAKOT0 K€ IIPaBa y IPYyroro 4eJoBeKa,

6) TPYy10BOr0 BOCIIMTAHUS:

AKTUBHOEC Yy4YaCTHE B PEIICHUM TMPAKTUYECKMX 337a4 (B paMKax CEMbH,
o0pa3oBaTebHOW OpraHu3alid, Tropoja, Kpas) TEXHOJOTHYECKOM W  COLMaTbHOM
HAMPABJICHHOCTH, TPEOYIOLIMX B TOM YHCIE U (PU3MUECKUAX 3HAHMIA,

MHTEPEC K MPAKTHYECKOMY U3YUEHUIO MPO(ECCHil, CBA3aHHBIX C (PU3UKOIA;
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7) 3K0JIOTI4€CKOr0 BOCTIUTAHNS S

OpUEHTAIMsl HA MPUMCHECHUE (PM3NUYECKUX 3HAHMMA JJis pelIeHus 3aja4 B 00J1acTH
OKPY>KArOLIEH Cpepl, MIAHUPOBAHUS MOCTYIIKOB U OLIEHKM UX BO3MOKHBIX MOCJICACTBUI
JUT OKPY/KaArOIIENA CPEIBI,

0CO3HaHME MI00ATBHOI0 XapaKTePa HKOJOrMYECKUX MPOOJIEM U YTEH UX PEIICHUS,

8)aganTanmu K MI3MEHSIOIIMMCSH YCJIOBUSIM COLMAJIBLHOI U IPUPOAHON Cpeabl:

noTpeOHOCTh BO B3aMMOJCHCTBUM MPU BBINOJHEHHHA HMCCICIOBAHUI M MPOEKTOB
(pU3NYECKON HAMPABIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JIPYTHX;

NOBBILICHAE YPOBHS CBOCH KOMIETECHTHOCTH YEPE3 MPAKTUUYECCKYIO IEATENBHOCT;

noTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHWH, B TOM YUCIIE POPMYIMPOBATH HJIEH,
NOHSTHS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTAX U SBJICHUSIX,

OCO3HAHKWE JCPUIMTOB COOCTBEHHBIX 3HAHMA M KOMIETEHTHOCTEH B 00jacTH
($u3nKu,

TUTAHWPOBAHUE CBOETO PA3BUTHUSI B MPHUOOPETEHNH HOBBIX (DU3NUYECKUAX 3HAHMIA,

CTPEMJICHUAE AHAJIM3UPOBATh W BBISBISATH B3aUMOCBSI3M MPHUPOJIBI, OOLIECTBA U
SKOHOMHMKH, B TOM YHKCJIE ¢ UCMOIB30BAaHUEM (PM3NUYECCKIX 3HAHWH

OLICHKA CBOUX JCHCTBHIA ¢ yUETOM BIMSHHS HA OKPYKAIOLIYIO CPENY, BO3MOKHBIX
rII00aNbHBIX MOCIIECACTBHIA.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesyabrare ocBoeHMsI mporpammbl Mo (PU3MKE HA YPOBHE OCHOBHOIO OOMIETO
oOpazoBanuss y  oOyuvaromerocs  Oyayr  cOPMUPOBaHbl  METANPEAMETHBIE
PE3yJIbTaThl, BKJIIOUAIONIME TO3HABATE/IbHBIE YHHUBEpPCAJIbHBIC Y4yeOHbIC NEHCTBHUS,
KOMMYHHUKATUBHBIC YHUBEPCATbHBIE YUEOHbIE ACHCTBUS, PETYISATUBHBIE YHUBEPCATbHBIE
y4eOHBIC ICHCTBUSI.

ITo3naBaTe/ibHbIE YHUBEPCAJbHbIE Y4eOHbIE AelicTBUS
ba3oBrbie Joruvyeckue aeicTBUs:

BBISIBJIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUI ),

YCTaHABIMBATh  CYUICCTBEHHBI  MpPU3HAK  KJIACCU(UKAUMKM,  OCHOBaHWS
Uit 0000IEHNS ¥ CPABHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH W MTPOTUBOPEYHS B pACCMATPUBAEMBIX (PaKTaxX, JAaHHBIX
¥ HAOMIOAEHUSIX, OTHOCSIIMXCSA K (PU3NYECCKUM SIBIICHU SIM;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBS3H NMPH M3YUCHUH (PU3MYECKHX SIBICHUH W
IOPOLIECCOB, JENIaTh BBIBOJABI C HKCHOJB30BAHUEM JEAYKTHUBHBIX W WHAYKTUBHBIX
YMO3aKIJIFOUEHWH, BBIABUTATh TUTIIOTE3bI O B3AUMOCBA3IX (PU3NUECKHUX BEJIMYNH,

CaMOCTOSATENLHO BbIOMpaTh crnocod peuieHus y4eOHOW (puM3MUecKoil 3amaun
(CpaBHEHHME HECKOJIbKMX BAPUAHTOB PELICHUS, BEIOOP HAHOOJEEe MOAXOAAIIETO C YUETOM
CaMOCTOSITEIIbHO BBIICTICHHBIX KPUTEPHER ).
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ba3zoBble ucciegoBare/bCKue 1eiicTBUSA

UCIOJIb30BaTh BOMPOCHI KAK UCCIIEA0BATENBCKAM HHCTPYMEHT MTO3HAHMS,

MPOBOAUTh MO CAMOCTOSTENBHO COCTABJIIEHHOMY IUIAHY OMBIT, HECIOKHBINA
(DU3HYECKUI SKCIEPUMEHT, HEOOJBIIIOE UCCIAEA0BAHUE (PU3NYECKOTO SIBJICHUS,

OLICHMBATh HA MPUMEHUMOCTb M IOCTOBEPHOCTh MH(POPMAIIUIO, TIOJTYYEHHYIO B XOJI€
UCCIICIOBAHUS UJTH DKCIIEPUMEHTA,

CaMOCTOSATEBHO (POPMYJIMpPOBaTh OOOOMICHUS W BBIBOJALI MO Pe3yJibTaraM
NPOBEAEHHOTO HAOMIOAEHMS, OTIBITA, HCCIICTOBAHUS,

MPOrHO3UPOBATh BO3MOXKHOE JajbHEIIee pa3BUTHE (PUBMUYECCKUX MPOLIECCOB,
a TaKXXe€ BBIJBUIATh MPEANONOKECHHS 00 WX PpPa3BUTHUM B HOBBIX YCJIOBHSIX U
KOHTEKCTaX.

Padora ¢ undopmanmneii:

OPUMCHITh Pa3JIMUHBIC METOABI, WHCTPYMEHTBI M 3alpOChl MPU TMOUCKE
1 0oTOOpe MHPOPMALMKM WM JAHHBIX C YYETOM MPEIOKECHHON y4eOHOH (hru3HuecKoid
3a/1a4H;

AQHAIM3APOBATh, CUCTEMATH3UPOBaTh W  MHTEPOPETUPOBATh  MH(POPMALMIO
PA3IMYHBIX BUIOB U ()OPM NPEACTABIICHUS,

CaMOCTOSTENBHO BBIOMPATh ONTUMAIIbHYIO (OPMY TPEACTABICHUAS MH(DOPMALUK U
WUTIOCTPUPOBATh PELIACMBIE 33a4M HECIOKHBIMH CXEMAMH, JUarpamMMamu, WHOW
rpauKoi 1 UX KOMOUHAIIASIMHU.

KoMMyHuKaTHUBHBIE YHHBepPCAJbHbIE Y4eOHBbIE el cTBUSI:

B X0J€ OOCYXXIACHMsI Y4YeOHOTO MaTrepuaia, pe3yJIbTaTOB JIabOpaTOpHBIX padoT
U TPOEKTOB 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCY)KTAeMON TEMbl U BbICKA3bIBATh
WJIEW, HAlECTICHHbIE Ha pELICHWE 3a7auyd W MOAJCpKaHHe OnaroXenarelbHOCTH
OOIIICHUS,

COMOCTABJIATh CBOM CYXKIEHHS C CYKACHUSMHU JPYyrMX YYaCTHMKOB JHMAJOra,
OOHapyXMBaTh Pa3IMuMe U CXOJICTBO MO3UIIUNA;

BBIPAKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABISATh PE3YyJbTaThl BBHIMOJHEHHOTO (PU3MUECKOTO OmNbITa
(3KCNEPUMEHTA, UCCIIEAOBAHUS, TPOEKTA).

NOHUMATh U UCIIOJb30BATh MPEUMYIIECTBA KOMAHAHOW U UHAMBUIYAILHOW PabOTHI
IPH PELIEHUN KOHKPETHOM (PU3NYECKON TPOOTIEMBI,

OpPUHUMATh LEJH COBMECTHOW NEATEILHOCTH, OPraHU30BbIBAThH NEHCTBUS MO €€
JAOCTHKEHUIO: PaclpeaensTh POJM, 0OCYXKAaTh MPOLECCHl U PE3ybTaThl COBMECTHOMN
paboThl, 0000IIATE MHEHUSI HECKOJIBKUX JIFOJIEH;

BBIMOJIHSTH CBOIO YacTh PalOThI, JOCTUrash KAUECTBEHHOTO PE3YJibTara Mo CBOEMY
HAMpPaBJICHUIO U KOOPAUHUPYS CBOM IEHCTBUS C IPYTUMHU YICHAMHU KOMAH/IbI,

OLIEHMBATh KAyeCTBO CBOEr0 BKJIaga B OOHIMHA MOPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENTbHO C(POPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.
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PeryasiTuBHbIe YHUBEpCAJIbHbIE YUeOHbIE AelcTBUS
Camoopranuzanus:

BBISIBIITH  MPOOJIEMBI B SKM3HCHHBIX M YYE€OHBIX CHTyalMsX, TPeOYOIUX
JUTS pelieHus (PU3MYECKUX 3HAHUIA,

OPUEHTHPOBATHCA B PA3IMYHBIX MOAX0AAaX MPUHIATHS PEIICHUN (MHANBUAYATBHOE,
OPUHSITHAE PEIIEHUS B TPYNIE, MPUHATHE PELLICHUN TPYNIION ),

CaMOCTOSTENBHO COCTABIIATh AITOPUTM PEIICHUS (PU3MUYECKON 3aJa4d WM TUIaHA
UCCIICAOBAHUS C YYETOM HMMEIOLNIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIaracMble BAPHAHTHI PELICHUH;

JeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 34 PELICHHE.

CaMOKOHTPOJ/Ib, SMOLMOHAJIBHBIN HHTEJLJICKT:

JABATh AJCKBATHYIO OLICHKY CUTYALlMX M MPEAJIArarh IJIaH €€ U3MEHEHUS,

OOBSCHATh NPUYMHBI JOCTHXKCHUS (HEIOCTHXKCHHS) PE3YJILTATOB ACATEIBHOCTH,
JaBaTh OLUEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS
(PU3NYECKOTO HWCCIEIOBAHUS WM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENILCTB,
W3MECHUBIINXCS CUTYalUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYAHOCTEIH;

OLICHMBATh COOTBETCTBUE PE3YJIBTATA LETU U YCIOBUSM.

CTaBUTh C€0s HA MECTO JPYroro 4YeJOBEKA B XOJE CHOPAa WIA JUCKYCCUHU
HA HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYrOro.

NpHU3HaBaTh CBOE MPABO HA OWIMOKY NPHA pPEUICHHHM (PU3NYECKUX 3a4a4 WU
B YTBEPKJICHUSAX HA HAYYHBIC TEMBI U TAKOE YKE MPABO APYroro.

HPEAMETHBIE PE3YJIbTATDBI

K koHily oOyueHus B 7 Kijiacce MPEIMETHBIE PE3YJbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00 YUAKOIIMXCS YMEHUI:

UCIOJBb30BaTh MOHATHS: (U3NYECKUE W XUMHUYECKHE SBJICHUS, HAOJIIOJCHUE,
SKCIEPUMEHT, MOJENb, THMOTE3a, CAMHULBI (PU3MYECKUX BEIMYHMH, aTOM, MOJIEKYJa,
arperaTHbie COCTOSIHMSI BEUIECTBA (TBEPAOE, KUAKOE, raz000pa3HOE), MEXAHHMYECKOE
JIBW)KCHUE  (PAaBHOMEPHOE,  HEPAaBHOMEPHOE,  MPSMOJIMHEHHOE),  TPACKTOPHS,
paBHOJEHCTBYIOmAss cuil, Jedopmanms (ympyras, IJIJaCTUYECKasi), HEBECOMOCTD,
cooOUIarOIIMECS COCY/BI,

paznuuark sBiacHUS (qud@y3us, TEMIOBOEC JABMIXKEHUE 4YACTHI[ BEIIECTRA,
PABHOMEPHOE JIBH)KEHUE, HEPABHOMEPHOE ABWKCHUE, MHEPLUS, B3AUMOJCHCTBUE TEN,
PABHOBECUE TBEPABIX TEN C 3AKPEIUIEHHOM OCHIO BpalllcHWs, Iepenada JdaBJICHUS
TBEPABIMU TENAMHM, KMAKOCTAMH M Tra3amH, arMOC(PEpHOE HABJICHWE, IUIABAHUE TEI,
NPEBPALICHUAS MEXAHWYECKOW SHEPrHH) MO ONUCAHMID WX XAPAKTEPHBIX CBOHCTB WU
HA OCHOBE OMNBITOB, IEMOHCTPUPYIOLIMX JAHHOE (PU3NYECKOE SBIECHUE,

pacro3HaBaTh MPOSIBICHAE M3YYEHHBIX (PU3NYECKUX SIBJICHHIA B OKPY>KAKOIIEM
MUPE, B TOM YHUCJIE PUBNUYECKUE SIBICHUS B TPUPOJIEC: TPUMEPHI IBUXKCHHUS C PA3TMYHBIMHU
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CKOPOCTAMH B JKMBOH W HEKHUBOW IPUPOJAE, ACHCTBHE CWIBI TPEHHUS B IPUPOAEC H
TEXHUKE, BIUSHUE aTMOC(EPHOrO MABJICHHS HA >KMBOW OpraHu3M, IJIaBaHHE PbIO,
pblYary B TEJIC YEJIOBEKA, MPUA 3TOM IMEPEBOAUTH MPAKTHUECKYIO 33a4y B yUEOHYIO,
BBIJICTISITH CYILIECTBEHHBIE CBOMCTBA (MMPU3HAKH ) (PU3HUYECKUX SIBIICHUH,

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel W (DU3NYECKUE SIBJICHUS, HCIOJIb3YS
(u3HUECKUE BETUYUHBI (Macca, 00bEM, MIIOTHOCTh BEHIECTBA, BPEMS, MYTh, CKOPOCT,
CpeaHsisi CKOPOCTh, CHJIA YIIPYrOCTH, CHJIA TSXKECTH, BEC TEJA, CUJIA TPCHHUS, NABJICHHUE
(TBEpAOro TeNa, >KUAKOCTH, Ta3a), BBITAIKMBAIOLIAS CWIA, MeXaHudeckas paloTa,
MOIHOCTh, TJIEYO CHWJIBI, MOMEHT CHJBI, KO3(QQPHUIMEHT TOJE3HOr0 JCHCTBHUS
MEXAHU3MOB, KWHETHYECKAsl W MOTCHUMWAJIbHAS SHEPrHsi), TPHA OMHCAHWW MPABUIBHO
TPAKTOBATh (PU3NUYECKUI CMBICI UCTIOJB3YEMBIX BEJIMUMH, UX 00O3HAYECHMS U €MHHULLBI
(PM3NYECKMX BEIWYMH, HAXOAWTH (OPMYINBI, CBSA3BIBAOLIME MAHHYIO (DU3HUYECKYIO
BCIIMYMHY C JPYrUMH BEJIMYMHAMM, CTPOMTH TI'pPaQUKM HM3YYCHHBIX 3aBHCHMOCTEH
(PU3HYECKUX BEJIMYMH,

XapaKkTepU30BaTh CBONCTBA TeN, (PU3NYECKUE SBICHUS W MPOLECCHI, MCHOJIb3YS
npaBuiia CIOKCHHsI CWIl (BIOJIb OJHOW mpsMoii), 3akoH ['yka, 3akoH [lackansi, 3aKoH
ApxuMena, mpaBuJio paBHOBECHS pblyara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXAHWYECKOM SHEPruM, MPH 3TOM JaBaTh CIIOBECHYHO (POPMYIHPOBKY
3aKOHA W 3alMCBIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PUBHUYECKUE SIBIICHUS, MPOLIECCH M CBOMCTBA TEN, B TOM YHUCIE U
B KOHTEKCTE CHTyallMid MPaKTUKO-OPUCHTUPOBAHHOTO  XapakTepa:  BBIABISTH
NPUYMHHO-CIICACTBEHHBIE CBSA3H, CTPOMTh OOBSCHEHME W3 1—2 JIOTMYECKMX IIaroB
C omopoit Ha 1—2 U3yYEHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHUMN, (PU3NUECCKUX 3aKOHA MU
3aKOHOMEPHOCTH,

pelmarb pacuéTHbIC 331a4d B 1—2 NCHCTBUS, UCHOJB3Ys 3aKOHBI W (POPMYIIBI,
CBSI3BIBAIOLINE (PU3MYECKHE BEIMUMHBI. HA OCHOBE aHAJIM3a YCIOBUS 3a7a4y 3alChIBATH
KPaTKO€ YCJOBHE, MOJACTABIATh (PU3MUECKUE BEIMYMHBI B (POPMYJBI U MPOBOAWTH
PACUETHI, HAXOAUTH CIPABOYHBIE JAHHBIE, HEOOXOAMMBIC JIUIsl PELICHUS 33124, OLICHUBATh
PEATMCTUYHOCTD NOMYYEHHON (PU3MUECKOIN BEIIMUMHBIL,

pacro3HaBarb NPOOJIEMBI, KOTOPbIE MOXKHO PEIIATH MPH MOMOLIM (PU3HUECKUAX
METOJIOB, B ONWUCAHUM WCCIAECAOBAHUS BBIICISATH MPOBEPAEMOE MPEATIOIOKEHHE
(runoTesy), pa3iuyaTh U MHTEPIPETUPOBATE MOTYUYCHHBIH PE3ybTaT, HAXOAUTh OLINOKH
B XOJI€ OMBITA, IEIATh BBIBOJIBI 110 €TI0 PE3yJIbTaTaMm;

OPOBOJUTE OMBITHI MO HAONIOACHUIO (PU3NYECKUX SBICHUH WM (PU3HYECKUX
CBOMCTB TeN: (POPMYIMPOBATH MPOBEPSAEMBIC MPEANONOKEHUS, COOMPATh YCTAHOBKY
U3 MPEIOKEHHOTO 000PYI0BaHUs, 3aMMCHIBATH X0 ONBITA U (POPMYIUPOBATH BHIBOIBL,

BBIMOJIHITH NPSIMbIE U3MEPEHUS PACCTOSTHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CHJTBI
Y TEMIEPATYPBI C UCIOIB30BAHUEM AHATIOTOBBIX M LU (POBBIX MPUOOPOB, 3aMMCHIBATH
NOKa3aHUs MPUOOPOB € YUETOM 3a1aHHON a0COTOTHONW MOTPEIIHOCTHA U3MEPEHHIA,

MPOBOJIUTH MCCIIECIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MYECKON BETUUHMHBI OT APYro
C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JBUKYILIETOCS

21



TEJNa OT BPEMEHM JIBMKCHHS TEJA, CHJIbI TPEHUSI CKOJBKECHUS OT BECA TEJA, KaueCTBa
00paOOTKM MOBEPXHOCTCH TET W HE3aBUCUMOCTUM CHJIbI TPEHHS OT IUIOMIAAA
COIPUKOCHOBEHUS TEJ, CHJbl YIPYTOCTH OT YIJIMHEHHS TPY>KHHBI, BBITATKABAFOIICH
CWJIbI OT O0BEMA TMOTPY>KEHHOM 4YacTW Tena M OT IUIOTHOCTH SKUAKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH TEJIA, OT TTYOMHBI, HA KOTOPYIO MOTPY>KEHO TEO, YCIOBUN
TUIABAHUS TEJ, YCIOBHIA PABHOBECHs pbluara U OJIOKOB, y4aCTBOBATh B IJIAHWPOBAHUHU
y4eOHOr0 MCCIIEA0BAHUs, COOMPATh YCTAHOBKY M BBINOJIHATH W3MEPEHMS, CHEAYs
OPEUIOKCHHOMY  TUIaHy, (DMKCHpPOBaTh PE3YJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH
(PU3NYECKMX BEJIMYMH B BHJIE MPEUVIOKEHHBIX TAOMUL W TPpaQUKOB, JENATh BBIBOABI
1O pe3yJbTaraM UCCIICIOBAHMS,

IPOBOJINTH KOCBEHHBIE M3MEPEHUS (PU3MYECKAX BEJIMYHMH (IUIOTHOCTH BEIIECTBA
JKUAKOCTA M TBEPAOrO TeENlA, CWJIA TPEHUS CKOJIBKCHHs, MJABICHUE BO3AYXa,
BBITAJIKWBAKOILAS CHJIA, NEHCTBYIOMIAS HA TOTPY>KEHHOE B )KMJIKOCTh TEJO, KO3(PPHUIIMEHT
NOJIE3HOTO ACHCTBHS MPOCTBIX MEXAHU3MOB), CIEAYS NPEIIOKCHHON MHCTPYKIMA: TIPA
BBIMOJIHCHUN HM3MEPEHUH COOMpATh SKCIEPUMEHTAIBHYO YCTAHOBKY W BBIYMCIIATH
3HAYCHUE UCKOMOM BEJIMYUHEI,

coOyroare MpaBuila TEXHUKA O€30MacHOCTM MpH PaboTe ¢ J1adopaTOpHBIM
000pYI0BAHHUEM;

YKa3bIBaTh MPUHLMUIBL JEHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOWCTB. BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAFOIIMECS COCYIbl, OAPOMETP, pblYar, MOABUKHBIA U
HEMOJBWKHBIN OJIOK, HAKIIOHHAS TTOCKOCTH;

XapaKkTepU30BaTh MPUHLUIBL JCHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpPOHM HA WX ONHMCaHWd (B TOM YHCJE. MOAWMWIHUKHA, YCTPOHCTBO
BOJIONPOBO/A, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMETp), MCIOJb3ysl 3HAHHMS O CBOMCTBAX (DPM3MUECKUX SIBICHHA M HEOOXOIUMBIC
(pU3NYECKNE 3aKOHBI U 3aKOHOMEPHOCTH,

OPUBOIUTH TNPUMEPB (HAXOAUTh HMHQPOPMALMID O MPUMEPAX) MPAKTHYECKOrO
UCMOJBb30BaHUST (PU3MUYECCKUX 3HAHWA B TMOBCCAHEBHOW >KM3HU JUIsl 00€CHEYCHUs
Oe3onmacHOCTH TpH oOpalicHUH ¢ OpuOoOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPaHEHUS 3J10POBbsS U COOJTFOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPY>KAFOIIEH
cpene,

OCYILECTBIATh OTOOP HMCTOYHMKOB MH(popManmm B UHTEpHETE B COOTBETCTBUHU
C 33/IaHHBIM MMOMCKOBBIM 3aIPOCOM, HA OCHOBE MMCIOIIMXCS 3HAHWHA M MyTEM CPABHEH Usl
PA3IMYHBIX UCTOYHUKOB BBIAEISATH WH(POPMALMIO, KOTOpas SIBISETCS MPOTHBOPEUYMBOMA
WJIA MOKET OBITh HEAOCTOBEPHOM;

WCMOJB30BaTh MPW  BBIMOJHEHUM YYEOHBIX 3aJaHWNA  HAYYHO-MOMYJISIPHYIO
auTeparypy (PU3HUYECKOrO COACP)KaHWs, CHPABOYHBIE MAaTepHalibl, PECYPCHl CETH
HWuTepHer, BnaaeTh nOpuéMaMu  KOHCIICKTHPOBAHMS — TEKCTa, MpeoOpa3oBaHuUs
uH(OpMaIM U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE W YCTHBIE COOOLICHHS HA OCHOBE
2-3 WCTOYHHMKOB HMH(pOpMaALMKH (PU3NYECKOTO COACP)KAHUS, B TOM YHCIE MyOJMYHO
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JeNaTh KPATKHE COOOIIEHMWsS O PE3yJIbTaTaxX MPOEKTOB WM Y4EOHBIX MCCIICAOBAHMIA,
OPA 3TOM TPAMOTHO MCIOJIB30BATh W3YYCHHBIA MOHATHIHBINA anmapar Kypca (U3NKH,
COIIPOBOYKAATH BEICTYIUICHUE IPE3CHTALMEN;

IPH BBIMIOJIHEHUN YYEOHBIX TPOEKTOB M UCCIIEI0BAHUM pacpeacisiTh 00sS3aHHOCTH
B I'PYIIIE B COOTBETCTBUU C ITIOCTABJICHHBIMU 3aJa4aMH, CJIEIATH 34 BEIITOJIHEHUEM IUIaHA
JCUCTBHNA, ANEKBATHO OLICHWBATH COOCTBEHHBIM BKJIAJ B JEATECIBHOCTH TPYIIIHI,
BBICTpaUBaTh KOMMYHUKATUBHOE B3aUMOJICVCTBUE, YIUTHIBAsI MHEHUE OKPY/KAOIINX.

K koHny oOyueHuss B 8 kjacce mpeaIMETHBIC Pe3ynbTarbhl HA 0Aa30BOM YPOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00 YUAKOIIMAXCS YMEHUI:

WCHOJIB30BATh MOHATHUS. Macca M pa3Mepbl MOJIEKYJI, TETJIOBOE ABM)KCHHUE aTOMOB U
MOJIEKYJ, arperaTtHeieé COCTOSIHWS BEHIECTBA, KPUCTAUIMYECKHE W aMmMOp(HBIC Tena,
HACBILIEHHBI W HEHACBHIIUCHHBIN Map, BJIAKHOCTh BO3AYXA, TEMIIEPATypa, BHYTPECHHSS
SHEPrus, TEIUIOBOW ABHUIATENb, DJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsal, JJIEKTPHUECKOE
N0JIE, MPOBOJHUKHN U AUSJICKTPUKH, MOCTOSTHHBINA 3JIEKTPUUYECKUIA TOK, MATHATHOE TOJIE,

pa3nuyaTh SBJICHUS (TEIJIOBOE PACHIMPEHUE M CXKATHE, TEIUIONEPEaaYa, TEMIOBOE
PABHOBECUE, CMAYMBAHWEC, KANWUISPHbIE SBJICHMS, WCHApPEHUE, KOHACHCALMS,
TUTABJICHHE, KPUCTAJIIM3aLUsI (OTBEpIAEBAHUE), KHUIICHHUE, Temionepeaaya
(TEMJIOMPOBOAHOCTh, KOHBEKLHMS, HW3IYUYEHUE), SJCKTPHU3ALMS TEJ, B3aUMOJCHCTBHUE
3apsAA0B, JEHCTBUSL BJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJACHCTBUE
MAarHuTOB, JICHCTBUE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHWUTHAs
WHAYKIMS) [0 ONUCAHUI0 WX XapPaKTEPHbIX CBOHCTB W HAa OCHOBE ONBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE,

pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAKOIIEM
MUPE, B TOM YHCIE (PU3NYECKUE SIBJICHHS B MPUPOJEC. MOBEPXHOCTHOE HATSHKCHUE W
KalWJUIIPHBIE SIBJICHWSIT B MPHUPOAE, KPHUCTAUIBI B mOpupone, usnyucHue ConHIA,
3aMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHES, CHEra,
ANEKTPUYECKHUE SBJICHHS B aTMOC(EPE, STEKTPAUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMin, IpeiQ NOTOCOB, POJIb MATHUTHOTO MOJS Ui KM3HH Ha 3eMJIE, MOJIIPHOE
CUSHME, TP 3TOM TMEPEBOAUTH NPAKTHUECKYIO 334a4y B Y4eOHYIO, BBIACIATH
CYLICCTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3NUECKUX SIBIICHHUI;

ONKCHIBaTh M3YYEHHBIC CBOHCTBA Tl W (PU3MYECKHE SIBICHHS, HCIOJIb3YS
(U3NYECKNE BETUYMHBI (TEMIEPATYpPa, BHYTPEHHSS 3HEPrUsl, KOJIWYECTBO TEIJIOTHI,
yaenbHas TEIIOEMKOCTh BEIIECTBA, YIACIbHAS TEIUIOTA IUIABJICHUS, YACIbHAS TEIJIOTa
napooOpa3oBaHMs, yiAeAbHAs TEIJIOTA CropaHus TOIJIMBA, KO3(PQPUIMEHT MOJE3HOTO
JCHCTBHAS TEIUIOBOM MAIIWMHBI, OTHOCUTENbHAS BIIAYKHOCTh BO31YXa, AJICKTPUYECKUIA
3apsj, CAJIa TOKA, JIEKTPHUECKOE HAMPSHKEHHUE, CONPOTUBIICHUE MPOBOAHMUKA, YAETBHOE
COITPOTUBJICHUE BEUICCTBA, PA00Ta U MOIIHOCTH 3JIEKTPUYECKOTO TOKA), MPH OMUCAHUH
NPABWJILHO TPAKTOBATH (PU3MUECKUNA CMBICT HCIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHUS W
€IMHULBl (PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYNbI, CBS3BIBAIOLIME JTAHHYIO
(U3HYECKYI0 BEJIIMYMHY C JAPYTMMM BEJIMUYMHAMH, CTPOUTH TpaPUKA W3YUCHHBIX
3aBHCHMOCTEH (PU3MUECKUX BEIMYNH,
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XapaKkTEepU30BaTh CBONCTBA TeJ, (PU3NUYECKUE SIBICHUS W TPOLIECCHI, HCIOJb3YS
OCHOBHBIE TOJIO)KEHUSI MOJICKYJISIPHO-KMHETHYECKOM TEOPHHM CTPOCHUSI BELICCTBA,
OPUHLIAI CYNEPHO3UIUH MOJIEH (HA KQUECTBEHHOM YPOBHE), 3aKOH COXPAHCHUS 3aps/a,
3akoH Oma Ui y4yacTka uenu, 3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHHs] SHEPrHM,
P 3TOM JaBATh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIMCHIBATH €TI0 MATEMATHYECKOE
BBIPKCHHUC,

OOBSACHATh (PU3NYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YUCIIC U B KOHTEKCTE
CUTYyallMii  NPaKTUKO-OPUCHTHPOBAHHOIO  XapakTepa:  BBIABIAT  MPUYUMHHO-
CJICACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMUECKUX IAroB ¢ Onopoid Ha 1-2
W3YYCHHBIX  CBOMCTBA  (DM3MYECKUX  SBJICHWH, (QU3NUYECKHX  3aKOHOB  WJIM
3aKOHOMEPHOCTEM;

pelmarb pacuéTHbIC 33Ja4d B 2—3 NCHCTBUS, UCHOJBb3Ys 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOLINE (PM3NYECKIE BEIMUMHBI. HA OCHOBE aHAJIM3a yCIOBUS 3aJa4 3aMMChIBATH
KPaTKO€ YCJOBWE, BBISBISATH HENOCTATOK JAHHBIX I PELICHUs 3aJa4d, BbIOWPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC JUTs €€ PEIIEHU S, MPOBOAUTH PACUETHI U CPABHUBATH
NOJTYYEHHOE 3HAYCHHUE (PU3MUECKON BEJIMUMHBI C U3BECTHBIMU JAHHBIMU,

pacro3HaBaTb NPOOJIEMBI, KOTOPbIE MOXXHO PEIIATH MPH MOMOMIM (PU3HUECKUAX
METOJIOB,  MCHOJB3ysl  ONUCAHWUE  HCCICIOBAHMS,  BBIACIATH  IPOBEPSIEMOE
NOPEINONIOKEHNE, OLECHMBATh MPABWIBHOCTh MOPSAKA MPOBEACHHS MCCIEIOBAHMS,
J€NIaTh BBIBOJBI,

OPOBOJUTE ONBITBI MO HAOMIOACHUIO (PU3MYECKUX SIBJIICHUH WM (PU3MYECKUX
CBOMCTB TeN (KaNWUISIPHBIC SBIICHUS, 3aBUCUMOCTh JTaBJICHUS BO3AyXa OT €ro o0béMma,
TEMIEPATYPBI, CKOPOCTH MPOLECCA OCTHIBAHUS W HArpeBaHMs MPU U3IYYCHUU OT LBETA
U3Jydarlied  (moryjoufarouiei)  MOBEPXHOCTH,  CKOPOCTh — WMCMAPEHWST  BOJbI
OT TEMNEPATyphl >KUAKOCTH M IUIOMAAA €€ TOBEPXHOCTH, JJIEKTpU3aUUsl TEll W
B3aUMOJICHCTBUE SJIEKTPUYCCKUAX 3apsI0B, B3aMMOACHCTBAE MOCTOSHHBIX MAarHWUTOB,
BU3YQJIM3ALMASI MATHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, ACHCTBHS MArHUTHOTO MOJIS
HA MPOBOAHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa, CBOMCTBA 3JICKTPOABUIATEIS
MOCTOSIHHOTO  TOKa): (OpPMYyJIUPOBaTh MPOBEPSEMbIC MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000Dy 10BaHMsI, OMUCHIBATH X0/ ONbITA U (POPMYJIMPOBATH
BBIBO/IBI,

BBITIOJIHATE MPSAMBIE M3MEPEHHsI TEMIIEPATYPhl, OTHOCHUTEIBHOW BIAKHOCTH
BO3AyXa, CWJBl TOKA, HAMPsHDKCHUS C MCMHOJIB30BAHMEM AHAJIOTOBBIX MPUOOPOB W
JaTYNKOB (PU3NYECKMX BEJIMYMH, CPABHHUBATh PE3YJbTaThl HM3MEPEHHUHA C y4ETOM
3aJaHHOW a0CONMIOTHON MOTPEIIHOCTH,

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETUUHMHBI OT APYron
C HCIOJIb30BAHUEM MPSAMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHBICHUS MPOBOJHUKA
OT €r0 JUIMHBI, IJTOIAAHA MONEPEYHOrO CEYCHMSI M YACTBHOTO COMPOTUBIICHUS BEILIECTBA
POBOJIHUKA, CHJIBI TOKA, MAYIIETO Y€PE3 NPOBOAHUK, OT HAMPSKEHUS HA MPOBOIHUKE,
UCCIIEAOBAHNAE TOCTEN0BATENIBHOIO M MApAIENBHOIO COCIMHEHWH MPOBOJHUKOB):
TUTAHAPOBATh MCCIICI0BAHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHS, CIEIYs
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NPEUIOKECHHOMY TIIaHY, (PMKCUPOBATh PE3YJIbTAaThl MOJYYEHHOH 3aBUCUMOCTH B BUJIC
TabMI ¥ rpaMKOB, JIENATH BBIBOBI 110 PE3YJIbTATAM MCCIEA0BAHNUS,

POBOJINTH KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BETMUMH (yACIbHAS TETNTOEMKOCTh
BEIIECCTBA, COMPOTUBIEHUE MPOBOAHMKA, pad0Ta U MOIIHOCTh 3JEKTPHYECKOTO TOKA):
IUIAHAPOBATh  M3MEPEHUsS, COOMparh DHKCINEPUMEHTAJIBHYIO YCTAHOBKY, CIIEAYs
OPEASIOKEHHOM MHCTPYKIMU, U BBIYUCIATH 3HAYCHUE BEJIMUUHBI,

coOyroare MpaBuila TEXHUKA O€30MacHOCTM MpH PpabdoTe ¢ J1adopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHLMUIBI JCHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOpPOM HA HMX OMHMCAHWA (B TOM YHCIIE. CUCTEMA OTOIJICHHS IOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CYETUMK OSIEKTPHUYECKOM
SHEPruM, JIIEKTPOOCBETUTENBHBIC MPUOOPBI, HArPEBaTENIbHBIE  AICKTPONPUOOPHI
(MpUMEPBI), SIEKTPUUYECKUE NPEAOXPAHUTENN, DSJIECKTPOMATHUT, JJIEKTPOJBUTATEIND
NOCTOSSHHOTO TOKA), HWCHOJB3YyS 3HAHHWS O CBOMCTBAX (U3NYECKUX SBICHUH W
HEOOXOAUMBIE (PUBNUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTENBHBIC TPUOOPHI
N0 CXEMaM M CXEMATUYHBIM PUCYHKAM (KMIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATENb BHYTPEHHETO CrOPAaHMs, JJIEKTPOCKOM, PEOCTAT), COCTABIATH
CXEMBbI JJIEKTPUYECKAX LENEH ¢ MOCICAOBATENbHBIM U MApALIENbHBIM COCIUHEHHEM
3JIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHHUS SJIEMEHTOB 3JIEKTPUUECKHX LICTICH;

NPUBOIUTHE MPUMEPBl (HAXOAWTH WH(POPMALMIO O NPUMEPAX) MNPAKTUUECKOro
UCIIOJIb30BAHUS  (PU3MUYECKMX 3HAHWHA B TOBCEIHEBHOM SKM3HM Ui  OOECIICYCHUS
0€30MacHOCTH MPH 0OPAICHUH C MPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMHA, COXPAHECHMUSI
310POBbS K COOJTFOACHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPY KAKOLIEH cpeae;

OCYILLECTBIIATh MOMCK WH(pOpManmu (PU3NYECKOrO coacpxaHust B HHTepHeTe,
HA OCHOBE HMMCIOIIMXCS 3HAHWA W MYTEM CPABHCHUS JOMOJHHUTEIBHBIX MCTOYHHKOB
BBIICTIATh MH(POPMALMIO, KOTOpas SIBISETCS NPOTHBOPECUYMBOW WIJIIM MOXKET OBITh
HEIOCTOBEPHOIA,

UCMOJBb30BaTh MPH  BBIMOJHEHUM YUEOHBIX 3aJaHUil  HAYYHO-TIONYJISPHYIO
aMTeparypy (PU3HUECKOTO COAECPXKaHWS, CIPABOYHBIC MAaTEpHalbl, PECYPCHl CETH
HWutepHer, BnaaeTh mnpuéMamMud  KOHCINEKTUPOBAHMS  TEKCTa, NPeoOpa3oBaHUs
uH(OopMaIK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCBMEHHBIE W KPATKHUE YCTHBIE COOOMIEHUs, 0000mas
WH(}OPMALMI0 U3 HECKOJBKUX MCTOYHUKOB (PU3NYECKOTO COACPXKAHMS, B TOM YHCIE
nyOJIMYHO ~ TMPEACTABIATh  PE3yJAbTaThl  MPOCKTHOH WM HMCCIEI0BATENILCKOMN
JEATEILHOCTH, TPA 3TOM TPAMOTHO KCIOJIb30BAaTh M3YYCHHBIM MOHATHIHBIN anmapar
Kypca (U3KKH, COMPOBOKIATh BHICTYIIJIEHUE MPE3CHTALIUCH;

NOPHA BBIMOJHCHUM YYEOHBIX MPOCKTOB M MCCIECAOBAHUN (PU3NUYECKUX IMPOLECCOB
pacnpenensate OOS3aHHOCTH B T'PYIIE B COOTBETCTBHHM C MOCTABJICHHBIMU 3a/a4amH,
CIICAWTHh 32 BBIMOJIHEHUEM IIJIaHA JEHCTBHA M KOPPEKTHUPOBATH €ro, AaJcKBaTHO
OLICHWBaTh  COOCTBEHHBI  BKJIAA B  JACATEIIBHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOACHCTBUE, MPOSBIISisi TOTOBHOCTH Pa3pellarb KOH(IAKTHI.
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K koHny oOyueHuss B 9 kjacce NMpeaIMETHBIC PE3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAOLINXCSl YMECHUM:

WCIOJB30BaTh MOHSATHS: CHCTEMA OTCUéTa, MarepualibHas TOYKA, TPACKTOPMS,
OTHOCHTEIBHOCTh MEXAHWYECKOTO JBHKEHUS, Acopmanus (ymnpyras, iacTHueckas),
TPEHHUE, IEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTD M MEPETPY3KH, LIEHTP THKECTH,
a0COIIFOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO TEJA, PABHOBECHE, MEXAHUYECKUE
KOJICOAHWs W BOJIHBI, 3BYK, HH()PA3BYK U YIBTPA3BYK, JNEKTPOMArHUTHBIC BOJIHBI, IIKAJIA
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJMM30PYKOCTh U JAJTbHO30PKOCTh, CIIEKTPHI HCITYCKAHHUSI
Y TIOTJIONIEHUS, allb(a-, 6eTa- U raMMa-u3JIy4EHUs, U30TOMBI, ACPHAS SHEPIETUKA,

pa3nuyaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHEHHOE JBUKCHHUE,
PABHOYCKOPEHHOE NPSAMOJIMHENHOE ABMKEHKE, CBOOOIHOE MAJACHUE TEJ, PABHOMEPHOE
IBW)KCHHUE MO  OKPYKHOCTH, B3aUMOJCHCTBHE TEJl, PEAKTUBHOE JBHKEHHE,
KOJe0aTeIbHOE JBWKCHHE (3aTyXaloUIMe W BBIHY)KICHHBIC KOJICOaHMs), PE30HAHC,
BOJIHOBOE JIBUKCHHE, OTPAKCHUE 3BYKA, MPSIMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAKECHHE
Y MPEJIOMJICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3TIOKEHUE OEJIOT0 CBETA
B CIEKTP M CJOXXEHHWE CIEKTPAJIBHBIX I[BETOB, AMCIEPCUS CBETA, €CTECTBEHHAS
PAIMOAKTHBHOCTH, BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTPA U3IYUYEHHS ) IO OMMCAHUIO X
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, AEMOHCTPUPYIOIIMX AAHHOE (PU3HUYECKOE
SBJICHUE,

pacro3HaBaTh MPOSIBIICHUE N3YYCHHBIX (PU3NYECKUX SBJICHUI B OKPY>KAKOIIEM MUAPE
(B TOM yMciie (PU3MUECKUE SIBJICHUSI B TPUPOJIE. MPUIABBI U OTJIMBBI, JBUKEHHUE TUIAHET
COJIHEYHOH CHCTEMBI, PEAKTUBHOE JBUKCHHE JKUBBIX OPraHU3MOB, BOCIIPUSTUE 3BYKOB
JKUBOTHBIMH, 3EMJIETPACCHUE, CEHCMHUYECKWE BOJIHBI, I[yHAMH, 5XO, LBETA TEII,
ONTUYECKUE  SIBIICHUS B  NOpUpPoOAE, OMOJOrMYECKOe  ACHCTBHE  BHAMMOTO,
yJIbTPa(UOICTOBONO M PEHTTCHOBCKOTO W3JYUYCHHMH, €CTECTBEHHBIN paJlMOaKTHUBHBINA
(POH, KOCMHYECKHUE JTyUH, PAAMOAKTUBHOE M3ITYYEHUE MPUPOAHBIX MUHEPAJIOB, NEHCTBHE
PAIMOAKTHBHBIX M3JIyYEHUH HA OPraHU3M YEJIOBEKAa), MPU OSTOM NEPEBOAMUTH
NPAKTHYECKYIO 3a1a4y B Y4YEOHYIO, BBIICIATH CYIUECTBEHHBIC CBOMCTBA (ITPU3HAKH)
(PU3NYECKUX SBIICHWIA,

OMUCHIBATh W3YYEHHBIC CBOMCTBA TEI M (PU3HYECKUE SIBICHUS, WCIONb3Ys
(U3NYECKNE BETMUYMHBI (CPEAHSSI I MTHOBEHHAs CKOPOCTh TE€la MPU HEPABHOMEPHOM
JBW)KCHHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas CKOPOCTh, CWJla TPEHUs, CHUJIA
YIOPYrOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO MAJCHUS, BEC TENA, UMITYJIbC TENA,
UMITYJIbC CHJIBI, MEXaHWYeCKas padoTa M MOIIHOCTb, MOTCHLHMATbHAS SHEPIHs TENa,
NOJHATOTO HAJA TMOBEPXHOCTHIO 3E€MJIM, MOTCHLIMAIBHAS SHEPrUsl CXKATOH MPYKHHBI,
KAHETUYECKAs SHEPTUsl, OJHAS MEXAHUYECKAs! SHEPIUs, MEPUOJ U 4acTOTA KOoJeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3areib
OPENOMJIEHUS] CPEMBl), MPU ONMHCAHWUW TMPABUJIBHO TPAKTOBATH (PU3NYECCKUIA CMBICT
UCIOJBb3YEMBIX BEIMYMH, 0003HAYCHHSI W COUHULBI (PU3NUYECKUX BEIMYMH, HAXOIUThH
(OpMYJIBI, CBA3BIBAIOINME NAHHYIO (PU3MUECKYHO BEIMYMHY C APYTUMHU BEIMYMHAMM,
CTPOUTH rpaKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTMYHH,
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XapaKkTepU30BaTh CBONCTBA TeN, (PU3NYECCKUE SIBICHUS W TPOLECCHI, HUCMOJb3YS
3aKOH COXPAHCHHWsI SHEPIrUH, 3aKOH BCEMHUPHOTO TATOTCHWS, MPUHLIMII CYNEPIO3ULIIHH
CUJI, TIPUHLIUII OTHOCUTENILHOCTU [amunes, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS W MPETIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOrO
M MacCOBOTO YHCEN TMPH SACPHBIX PEAKIMIX, OPA OSTOM JaBaTh CIIOBECHYIO
(OpMYJTMPOBKY 3aKOHA M 3aUCHIBATH €70 MATEMATUYECKOE BBIPAYKEHHUE,

OOBSACHATh (PU3NYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIIC U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTHPOBAHHOIO  XAapakTepa:  BBIABISATH  MPUYHAHHO-
CIIEACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 2—3 JIOMMYECKUX [IAroB ¢ OMOpoid Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3MYECKUX  SBJICHWH, (QU3NUYECKHX  3aKOHOB  WJIM
3aKOHOMEPHOCTEM;

peliarh pacyéTHhie 3aAaud (OMUPANOIIMECS HA CUCTEMY W3 2-3 ypaBHEHHIA),
UCTONB3Ys 3aKOHBI W (POPMYJIBI, CBSA3BIBAOIIME (PU3MUECKUE BEITUYHMHBI. HA OCHOBE
aHaJM3a YCIIOBUS 3a/lauMl 3alUCBhIBATh KPATKOE YCIOBHE, BBISBIIATH HEJOCTAOIINE WU
M30BITOUHBIE JAHHBIC, BBIOMPATh 3aKOHBI M (POPMYJBI, HEOOXOAMMBIE IS PELICHUS,
IPOBOJIUTH PACUYETHI M OLICHUBATh PEAIMCTUYHOCTD MOTYYCHHOTO 3HAYEHUS (PU3NUECKOM
BEJIMYMHBI,

pacro3HaBaTb NPOOJIEMBI, KOTOPbIE MOXXHO PEIIATH MPH MOMOMIM (PU3HUECKUAX
METOJIOB,  MCHOJB3ysl  ONUCAHWUE  HCCICIOBAHMS,  BBIACIATH  IPOBEPSIEMOE
NOPEINONIOKEHNE, OLECHMBATh MPABWIBHOCTh MOPSAKA MPOBEACHHS MCCIEIOBAHMS,
JIeNIaTh BBIBOJBI, MHTEPIPETUPOBATH PE3YbTAThl HAOIIOAEHWA U OTIBITOB,

OPOBOJUTE OMNBITHL N0 HAOMIOACHUIO (PU3MYECKUX SBJIICHUH WM (PU3MYECCKUX
CBOMCTB Tel (M3ydyeHME BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUS SHEPTHH,
3aBHCHMOCTh MEPUOJIa KOJIeOaHUl PY>KUHHOTO MAsSTHHAKA OT MAacChl I'py3a M KECTKOCTH
OPY>KMHBI M HE3aBUCHMOCTb OT aMIUIMTYABl MaJbIX KOJCOaHWi, NPSIMOJIMHEHHOE
pPacmpoOCTPaHEHUE CBETA, PA3IOKEHUE OEIOr0 CBETa B CIEKTP, M3YYEHUE CBOWMCTB
N300paKEHUS B TUIOCKOM 3€PKaje U CBOWCTB M300paKCHMS MPEAMETA B COOMpAIOLIEH
JMH3€E, HAOMIOCHUE CIUTOLIHBIX WU JIMHEHYATHIX CIEKTPOB U3YUYECHHS ). CAMOCTOSTEIBHO
coOMpare YCTAHOBKY M3 M30BITOYHOrO HAOOPa 000PyI0BaHMS, OMKMCHIBATE X0 OMNbITA U
€ro pe3yJibTaThl, ((OPMYJIMPOBATh BHIBOBI,

IPOBOJIUTE MPH HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONMPEACTAs CPEIHEE
3HQUEHUE M3MEPAEMO BEMMYMHBI ((POKYCHOE PpacCTOSHUE COOMpPAOLICH JIMH3BI),
000CHOBBIBAaTh BEIOOP crioco0a u3MepeHus (M3MEPUTEILHOTO MpUbopa);

POBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEIMUMH C HCIOJIb30BAHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITYTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBUKCHHUU
0€3 HaYalIbHON CKOPOCTH, MEPUOAA KOIeOaHUH MaTEMATHUYECKOrO MasTHUKA OT JJTUHBI
HUTH, 3aBHCHMOCTH yIJIa OTPAKCHHMS CBETA OT YIJIa MAJCHWUS W yria MPEIOMIICHHS
OT yIJla MaJIcHUs ). TUIAHUPOBATh UCCIIECIOBAHHUE, CAMOCTOSTENBRHO COOMPATh YCTAHOBKY,
(UKCUPOBaTh PE3YJbTATHl MOJIYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJIE
TabMI ¥ rpaMKOB, JIENATH BBIBOBI 110 PE3YJIbTATAM MCCIEA0BAHNUS,
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OPOBOJINTH KOCBEHHBIE M3MEPECHHs (PU3MUECKUX BEJIMUYMH (CPEIHSST CKOPOCTh M
YCKOPEHUE TENA MPU PABHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOIO MACHUS,
KECTKOCTh MPYXKUHBL, KO3(D(PULIMEHT TPEHHS CKOJILKEHMS, MEXaHWueckas padoTta H
MOIIHOCTb, YaCTOTA U EPUOJ KOJIEOaHNH MAaTEMATUYECKOTO U MPY>KHHHOTO MasiTHUKOB,
ONTUYECKAs chjia COOMPAOLIEH JIMH3bI, PAIUOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHHUS,
coOMparh JSKCHECPUMEHTAIBHYI) YCTAHOBKY M BBIMOJHATH W3MEPEHHS, CIEAys
NPEUIOKCHHOM WHCTPYKIMM, BBIYMCISATh 3HAYCHUE BEJIMYMHBI W AHAIM3HPOBATH
[TOJIyYCHHBIE PE3YIILTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTA U3MEPEHH,

coOyroaTe MpaBuila TEXHUKA O€30MacHOCTUM MpH PpadoTe ¢ J1adopaTOpHBIM
000pyI0BaHUEM;

pa3nyaTh OCHOBHBIE MPU3HAKK U3YYEHHBIX (PU3UUYECKUX MOJEIEH: MarepraibHas
TOYKA, a0COMIOTHO TBEPAOE TEJNO, TOUYEUHBbIM MCTOYHMK CBETA, JIY4, TOHKas JIMH3A,
TUTAHETApHAs. MOJIEb ATOMA, HYKJIOHHAsI MOJIEb AaTOMHOTO SIpa;

XapaKkTepu30BaTh MPUHLUIBL JCHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPO HA UX OMUCAHMS (B TOM YHCIE. COUAOMETP, JATUMKHA MOJOKEHMS,
PACCTOSIHMS U YCKOPEHUSI, PAKETA, 3XOJ0T, OUKH, MEPUCKOI, (OTOANNapar, ONTHYECCKHE
CBETOBOJBI, CHEKTPOCKON, JO3UMETP, KaMmepa BHIbCOHA), HCIONB3YsS 3HAHWS
0 CBOMCTBAaX (PM3NUYECKUX SBJICHUH U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJB30BaTh CXEMBI W CXCMATHYHBIC PUCYHKA M3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMUYECKUX MPOLIECCOB MPH PEUICHUN
y4eOHO-NIPAKTUYECKUAX 3a7a4, ONTHYECKUE CXEMBI I MOCTPOEHUS W300paKCHUI
B TUIOCKOM 3€PKaJie U COOMPArOLIC JIMH3E,

OPUBOIUTE MPUMEPHI (HAXOAUTh HHQPOPMALMIO O MNPHUMEPaxX) NPAKTHYECKOTO
UCMONBb30BaHUST (PU3MUECCKUX 3HAHWA B TOBCECAHCBHOM JKM3HM Ui OOECHEUCHUs
0e30macHOCTH MpH  O0palieHHMH C MpuOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPaHEHUS 310POBbs U COOITIOICHUS] HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPY>KArOLLIEH
cpene;

OCYILECTBIIATh MOMCK HHpopManmu (pu3ndeckoro coaepxkanuss B HHTEpHETE,
CaMOCTOATEIBHO (POPMYIMPYS MOUCKOBBIA 3ampoC, HAXOAWTh IMYTH ONPEACICHUS
JIOCTOBEPHOCTU MOJYYEHHOH WHPOpPMAIMM HAa OCHOBE HWMCIONIMXCS 3HAHUH W
JOMOJIHUTENIbHBIX UCTOYHUKOB,;

WCHOJB30BaTh MPW  BBIMOJHEHUM YYEOHBIX 3aJaHWNA  HAYYHO-TMOMYJISIPHYIO
auTeparypy (PU3MUYECKOTO COAECPXKAHWS, CIPABOYHBIC MAaTEpHallbl, PECYPCHl CETH
HUntepHer, BnaaeTh mnpuéMamMud  KOHCINEKTUPOBAHMS TEKCTa, NPeoOpa3oBaHUs
uH(OopMaI U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE TMMHCBMEHHBIE M YCTHBIE COOOLIEHUS HA OCHOBE
uH(poOpMaMi W3 HECKOJBKMX MCTOYHHMKOB (DPU3MYECKOTO COACPKaHMsS, MYOJINYHO
NPEICTABJIATH PE3YIBTATHI MPOSKTHOM WA UCCIIEAOBATENBCKON ACITEIBHOCTH, TPH STOM
rPaMOTHO HCIMOJIB30BATh W3YYEHHBIA TMOHATHHHBIA ammapar W3y4aeMmMoro pasienia
(U3MKA W CONPOBOXKAATH BBICTYIUICHHE MPE3CHTAMEH ¢ Y4€TOM OCOOEHHOCTEH
ayAUTOPHH CBEPCTHUKOB.
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TEMATHUYECKOE INIAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue Konuuectro | [IporpamMuoe copepkanre |  OCHOBHBIE BUIBI ACATETBHOCTH 00 yUArOIIUXCS
n/m pa3aenoB U TEM 4acoB

y4eOHOro nmpeamera

Paszpen 1. ®usuka u ee poJib

B NO3HAHHH OKPYKAKOLIEro MUpa

BeIM4nH. DU3nYecKue
npudopsl. [TorpemHocTs
N3MEPEHUH
MeskayHapoaHas cucrema
EAUHULL

1.1 | ®uszuka — Hayka 2 dusznka — Hayka 0 Tpupoje. | BeIsiBICHHE pa3nuuuii Mexny (PU3MUECKUMHA U
O MPUPOJE SIBneHus MPUPOIBI. XUMUYECKMMHU MPEBPALLICHASIMH.
DOU3NYECKUE SIBIICHHUS: Pacnio3zHaBanue u knaccupukanus Gu3nUecKux
MEXAHUUYECKHUE, TETIJIOBbIC, | SABJICHUI: MEXAaHUYECKUX, TETUTOBBIX,
ANEKTPUYECKHE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, HaGmronenue u onucanne pu3nUeCKux sIBICHUI
3BYKOBBIE
1.2 | ®usnueckue 2 DU3NYECKUE BETUYMHBI. OnpeneneHue LEeHbl IEICHAS IIKATbl
BEIIMYMHBI H3mepenne Gpusndecknx U3MEPUTENBLHOTO MPHOOPA.

H3Mepenne TMHERHBIX Pa3MEPOB TEI U

ITPOMEKYTKOB BPEMEHU € YUETOM MOTPELIHOCTEM.

M3mepeHne 00bEMa )KUIKOCTH U TBEPIOTO TeNA.
H3mepenue TeMneparypbl Mpu MOMOLIH
YKUJKOCTHOTO TEPMOMETPA U JaTurKa
TEMIMEPaTYpH.

BbInonHeHue TBOPUECKUX 3a/1aHuil 1O MOUCKY
CMOCOO0B U3MEPEHUS HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTUK, HATIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
O00BEKTOB, OOJIBIINX PACCTOSIHUAN, MAJIBIX
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NPOMEXYTKOB BpeMeHU. O0CyKIeHne
npeyIaracMbIX Croco0OB

1.3. | EcTrecTBeHHO- 2 Kak ¢uzuka u gpyrue BreraBmkeHre runores3, O0bSACHIFOMIMX MPOCTHIE
HAy4YHBIA METOA €CTECTBEHHBIC HAYKU SIBJICHU S, HATIPUMED:
MO3HAHUS M3Yy4aroT MPUPOAY. — NIOYEMY OCTAHABIIMBAETCS JIBHXKYILEECS
EctecTBEeHHO-HAYYHBII 110 TOPU3OHTAIIBHOM MMOBEPXHOCTH TEJIO,
METO/ TIO3HAHMUSL: — NIOYEMY B JKAPKYIO MTOTOAY B CBETJION OJEKIC
HaOMI0ICHNE, TOCTAaHOBKA MPOXJIAAHEN, yeM B TEMHOM. [ Ipemnoxxenune
Hay4HOr0 BOITPOCa, CHOCO0OB MPOBEPKH TMIOTES.
BBIJIBUOKECHUE THIIOTES, [TpoBeaeHre UCCIEAOBAHMS IO MMPOBEPKE KAKOM -
SKCHEPUMEHT IO TPOBEPKE | IMOO TUITOTESHI.
TUNOTE3, OOBSICHEHUE [Toctpoenue npocTerimx Moaeneil (PU3nIECKux
HaOJIF0JAEMOTO SIBJICHUSI. SBJICHUH (B BHJIC PUCYHKOB WJIM CXEM ), HATPUMED
Onucanne Ppu3nUECKUX NAJCHUE NPEAMETA; TPSIMOJIMHERHOE
SIBJICHAA C MTOMOIIBIO pacrpoCTPAHEHHE CBETA
MoJenei
Hroro no pazneny 6

Paznen 2. IlepeonavyanbHbIe

CBCACHHA O CTPOCHHUH BeLIECTBA

2.1

CrpoeHue BemecTra

1

CrpoeHue BelecTra:
aTOMBbI U MOJIEKYJIbI, HX
pazmepsl. OnbITHI,
JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHUE
BEIICCTBA

HaOnrofaeHue v nHTepnpeTaliys OMnbITOB,
CBUJIETEJILCTBYIOLINX 00 aTOMHO-MOJICKY/ISIPHOM
CTPOEHUHM BEUIECTBA: OMBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB A MOJIEKYJT

C MCIOJIb30BaHUEM (hoTOrpaduii, NOTyUYEHHBIX
HA aTOMHOM CHJIOBOM MHUKpockone (ACM) —
naboparopHas padota no teme: «OreHKa
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AMaMeTpa aroMa METOIOM PSJIOB
(c ucnosmp3oBaHueM Gotorpaduii )».
OnpeneneHue pa3MepoB MajbIX TEN

2.2 | JIB>KEHUE H
B3aMMOICHCTBHE
JaCTHI BEIIECTBA

JIBH>KEHUE YaCTHIT
BeecTBa. CBs3b CKOPOCTH
JBUOKEHUS YACTHULL

C TEMIIEPATYPOH.
bpoyHOBCKOE IBUKEHHE,
i dy3ust.
BzanmoneiicTBie 4yacTui
BEILECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE

HaGmonenue u 00bsicHeHue OPOYHOBCKOTO
JBW>KCHUS W IBNICHUS TP y3un.

[TpoBeneHue u 0OBICHEHUE ONBITOB

110 HAOIFOACHUIO TEMJIOBOrO PACHIMPEHUS Fa30B.
[TpoBeneHue u 0OBICHEHUE ONBITOB MO
OOHAPY>KEHUIO CUJT MOJIEKYJISIPHOTO MPUTSHKEHUS
Y OTTAIIKVBAHMS

2.3 | ArperaTtHsie
COCTOSIHUSL BELIECTBA

ArperatHbie COCTOSIHUAS
BEILIECTBA. CTPOCHUE Ta30B,
JKUIKOCTEN U TBEPIBIX
(KPHCTANTMYECKHX ) TEL.
BzanmMocBs3e Mexay
CBOWMCTBAMM BEIIECTB

B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX
ATOMHO-MOJIEKYJIAPHBIM
ctpoeHrueM. OCOOEHHOCTH
arperaTHelX COCTOAHUIN
BOJIbI

Onucanue (C UCMOJIB30BAHUEM MTPOCTHIX
MOJIENIEH ) OCHOBHBIX Pa3In4Mii B CTPOCHUH Ta30B,
JKHAKOCTEN U TBEPABIX TEI.

OOBACHEHUE MAJTOH CKUMAEMOCTH YKUIKOCTECH 1
TBEPBIX TeJI, OOBIION C)KUMAEMOCTH T'a30B.
OObsacHeHuE coxpaHeHUs: (OPMBI TBEPIBIX TEN U
TEKYYECTH JKHJIKOCTH.

[TpoBeaeHME ONBITOB, AOKA3BIBAIOIIMX, YTO

B TBEPAOM COCTOSIHUM BOJBI YACTULbI HAXOAATCS
B CPEAHEM JaJbIIE APYT OT APYyra (TUIOTHOCTb
MEHBIIE), YEM B KUAKOM.

YCTaHOBJICHUE B3aUMOCBSI3U MEXKAY
0COOCHHOCTSIMU arperaTHbIX COCTOSIHUMA BOIBI U
CYLIECTBOBAHUEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazaeny
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Pa3nen 3. /IB:KeHHe M B3aUMO/IeliCTBHE TeJl

3.1 | Mexannueckoe 3 Mexannueckoe aBuxeHue. | MccnenoBanue paBHOMEPHOIO IBHKEHUS,
JBUKCHUE PaBHOMEpHOE 1 OIPENEIICHUE €r0 MPU3HAKOB.
HEpPaBHOMEPHOE IBKeHUE. | HabmroneHne HepaBHOMEPHOTO IBHYKEHUS U
Ckopoctb. Cpennsist OMPEIICIEHUE €70 OTJIUYUN OT PABHOMEPHOTO
CKOPOCTb MPH JBUKCHHSI.
HEPABHOMEPHOM OnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBWOKCHUU. PacdéT myTH i | JIBMOKEHMS (LIAPUKA B KUAKOCTH, MOJEIA
BPEMEHHU JIBUKEHUS ANEKTPUYECKOrO aBTOMOOWIIS U T. 1. ).
OnpeneneHue CpeaHe CKOPOCTH CKOJBKCHHUS
Opycka WM aprKa IO HAKJIOHHOM MJI0CKOCTH
Pemenue 3a1a4 Ha onpeAeneHre MyThH, CKOPOCTH
Y BPEMEHHU PABHOMEPHOTO JABH)KECHUS.
AHanu3 rpaguKoB 3aBUCUMOCTH IyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, maccea, 4 SIBnenne nHepunn. 3akoH | OOBICHEHUE W MPOTHO3UPOBAHUE SIBIICHUIA,

IJIOTHOCTB

WHEepUHH. B3aumonencTeue
TEJ KaK MPUYUHA
W3MCHEHHS CKOPOCTH
JIBUKEeHUS Tel. Macca Kak
M€pa UHEPTHOCTH TENA.
[InoTHOCTE BemEecTRa.
CBs13b JIIOTHOCTH

C KOJIMYECTBOM MOJIEKYJT

B €IMHHUIIE 00BEMA
BELIECTBA

00yCIOBIICHHBIX MHEPLUEHN, HATPUMED, UTO
IIPOUCXOJUT MTPU TOPMOKEHHUH WITM PEIKOM
MaHEBPE aBTOMOOWIISL, TOYEMY HEBO3MO>KHO
MTHOBEHHO MPEKPATUTH IBUKEHUE HA BEJIOCUTIEE
WJIM CAMOKArTe U T. 1.

IIpoBenenre 1 aHAJIA3 OIBITOB,
JEMOHCTPUPYIOILMX U3MEHEHHE CKOPOCTH
JBMOKEHUS TENA B PE3YbTATE NCHCTBHAS HA HETO
JIPYTUX TET.

Pewenue 3a1a4 Ha onpeneneHue Maccol TENa, €ro
00BEMA ¥ TIIIOTHOCTH.
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[IpoBencHue U aHAU3 OMBITOB,
JICMOHCTPUPYIOLTUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeEJa OT Er0 MacCChl IpH
B3aMMOJICHCTBUM TeIl. M3MEpeHre MacChl Tea
Pa3IMYHBIMU CrIOCOOaMMU.

OnpeneneHue MIOTHOCTH TENA B PE3YJIbTATE
U3MEPEHUS €r0 MacChl U 00bEMA

33

Cwuma. Buanl cun

14

Cuna KaK XapakTepuCcTHKa
B3aWUMOJEUCTBUSA TEIL.
Cwta ynpyrocTu u 3aK0H
I'yka. U3mepenue cuel

C MOMOLIBIO JTUHAMOMETPA.
SIBJICHHE TATOTECHUS U CUJIA
TsoKeCTH. CHJIA TSHKECTH
Ha IPYTUX IMJIAHETAX.

Bec Tena. HesecomocTs.
CnosxeHue Cuil,
HaIpPaBJICHHBIX 10 OJHOMN
MIPAMOiA.
PaBHOnelcTBYIOMIASA CHIL.
Cuna tpenus. Tpenue
CKOJIbYKEHUS U TPCHUE
MOKOsl. TpeHue B mpupoe
1 TEXHUKE

H3yueHne B3aMMOACHCTBYS KaK TPUYMHBI
W3MEHEHUS CKOPOCTH TeEJA WK €r0 Ae(OpMaLIHH.
Onucanue peasbHbIX CUTYaluii B3auMOACHCTBUS
TEJ ¢ TOMOIIBIO MOJEIIEH, B KOTOPBIX BBOJUTCS
MOHATUE U N300PAKEHUE CHITBI.

Hzyuenne cuibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIbl YIIPYTOCTH OT YAJTUHEHUS
PE3MHOBOTO IIHYPA WIHA MPYKUHBI

(C MOCTPOEHUEM rpaduika).

AHaIN3 MPAKTUYECKUX CUTYali, B KOTOPBIX
POSIBISETCS IEHCTBUE CHJIBI YIIPYTOCTH
(yIpyrocTs Msi4a, KpOCCOBOK, BETOK JACPEBa

u ap.).

AHaIN3 CUTYyalMiA, CBA3aHHBIX C SIBJICHHEM
TATOTEHUSI.

OOBsiCHEHNE OPOUTATTLHOTO ABUKEHUS TJTAHET

C MCIIOJIb30BAHUEM SIBJICHHSI TATOTEHUS U 3aKOHA
WHEPLIUN.

H3mepenue Beca Tena ¢ MoMOIIBIO JUHAMOMETPA.
OOG0CHOBaHHKE 3TOr0 CNOCO0A U3MEPEHHSI.
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Axamm3 u MOACIIMPOBAHUC ABJICHHUA HCBCCOMOCTH.

OKCIEPUMEHTAIIBHOE MOTYYEHUE TIPABUIIA
CJIO>KEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJTHOM
npsMoii. OnpeaencHue BeTMYHHbI
PaBHOAEHCTBYIOILEN CHIL.

H3ydeHne CuItbl TPEHUS CKOJIBKEHUS M CHJIBI
TPEHHUS MTOKOSI.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS
OT CHJIbI IABJICHHUS U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEM.

AHaNN3 MPaKTUYECKUX CUTyalui, B KOTOPBIX
NPOSIBISIETCS ICHCTBUE CHJIBI TPEHUS,
UCTOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIEHUS WIH
YBEJIMYCHHS (KATAHUE HA JIbDKAX, KOHBKAX,
TOPMO>KEHUE aBTOMOOHWJIS, UCTIOJIB30BAHHE
NOIUIUITHUKOB, MJIABAHUE BOAHBIX )KUBOTHBIX
u ap.). Pemenne 3ama4 ¢ uCnoab30BaHUEM
(dbopMyIT ISl pacyéTa CUITbI TSDKECTH, CUJIBI
YIPYrOCTH, CUJIbI TPEHUS

Hroro nio pazaeny
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Paszpnen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEI U ra3oB

4.1 | HaBnenue. [lepenaua
JIaBJICHUS TBEPABIMU

TeJIaMU, JKUJIKOCTSIMU
U razamu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS ¥ YBEIMUCHUS
JlaBJicHus. [laBieHue rasa.
3aBUCUMOCTD JABJICHUS
rasza ot 00néma,
TEMIIEPATYPHI.

AHalu3 1 00ObICHEHHE OMBITOB U MPAKTUUYECKUX
CUTYyallui, B KOTOPBIX MPOSIBIISIETCS CUJIa
JABJICHUS.

O6ocHOBaHUE CTOCOOOB YMEHBIIEHUS
YBEJMYUEHUS TABJICHUS.

H3yueHune 3aBUCUMOCTH JIaBJICHUS Ta3a
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[lepenaua naBneHus
TBEPABIMU TCJIaMU,
JKUJKOCTSIMH Y Ta3aMH.
3akoH ITackans

0T 00BEMA U TEMNIEPATYPHIL.

H3yueHnne ocobeHHOCTEH nepenadn JaBaeHUsI
TBEPABIMU TEJIAMHU, SKUJIKOCTSIMU U Fa3aMH.
O00CHOBAaHUE PE3YJILTATOB OMBITOBR
O0COOEHHOCTSIMHU CTPOCHUS BELIECTBA B TBEP/IOM,
KUJKOM M ra3000pa3HOM COCTOSTHUSIX.
OKCNEpUMEHTATBHOE I0KA3aTebCTBO 3aKOHA
ITackans.

Penienue 3ana4 Ha pacuéT naBjieHUs TBEPAOTO
Tena

4.2 | JlaplicHUE JKUIKOCTH 3aBUCHUMOCTE JaBJICHUS HccnenoBanne 3aBUCUMOCTH JTABJICHUS >KUJIKOCTH
SKUJIKOCTH OT TITYOUHBI. OT TYOWHBI MTOTPY>KEHUSI M TUIOTHOCTH KUJIKOCTH.
[THeBmaTryeckue mamnHel. | HaOmonenue n 00bICHEHHUE TMAPOCTATHYECKOTO
IMaapocratnyeckuii napagokca Ha OCHOBE 3aKkoHa [ lackats.
napanokc. Coodmaromuecs | Mzyuenne cooOuiarommxcsi Cocya0B.
cocynsl. ['mapasnuueckue | Pemenne 3a1a4 Ha pacyéT JaBICHUS KUAKOCTH.
MEXAHU3MBbI OOBICHEHUE MPUHIINAIA ICHCTBUS
TUAPABINYECKOrO Mpecca, MHEBMATHYECKUX
MallyH.
AHamm3 1 00bSICHECHHUE MPAKTUYECCKUX CUTYAIIHM,
JEMOHCTPUPYIOIINX MPOSIBIICHUE JABJICHUS
JKAJKOCTH U 3akoHa [ lackaris, Hanpumep
MPOLECCOB B OPraHU3MeE MPH TITyOOKOBOAHOM
HBIPSHUHT
4.3 | AtmocgepHoe ATtMmocdepa 3emin U OKCMEPUMEHTATIEHOE O0OHAPY)KEHHE
JTABJICHUE aTMOC(EPHOE NaBJICHHUE. arMoC(EepHOTO JaBJICHUS.

[TpruuHBI CyIIECTBOBAHUS

Anam3 1 0OBsICHEHHE ONBITOB U IPAKTHUYCCKHUX
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BO3JYIIHOW 000JI0YKH
3emnu. OnbIT TOppAYEIUIA.
HUzmepenne arMmochepHoro
JABJICHUS. 3aBUCUMOCTh
aTMOC(EPHOTO JaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mMops. [IpuGopsl

JUTSE IBMEPEHUS
aTMOC(EPHOTO JABJICHUS

CUTYaLHi, CBA3AHHBIX C JIEUCTBUEM
arMOoC(EepHOTO JaBJICHMUSI.

OOBsSCHEHHUE CYILIECTBOBAHUS aTMOC(HEPBI
Ha 3eMJIE U HEKOTOPBIX IIJIAHETAX WM €€
OTCYTCTBHS Ha APYTUX IJaHeTax u JIyHe.
OOBbACHEHNE U3MEHEHMS TNTOTHOCTH aTMOC(EphI
C BBICOTOH M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3ana4 Ha pacuét arMocEPHOTO
JABJICHUSI.

Hzyuenue ycrpoiicTBa GapoMeTpa-aHepouia

4.4

JIeHCTBHE KMIKOCTH U
rasa Ha MOrpy>KEHHOE
B HUX T€JIO

JIeMCTBUE )KMIKOCTH U Ta3a
Ha NOrpy>kKEHHOE B HUX
TEJO. BrITaIKMBaromas
(apxuMeaOBa) CUJla. 3aKOH
Apxumena. [InaBanue Teom.
BoznyxonnaBanue

OKCIMEPUMEHTATIEHOE O0OHAPY)KEHHUE EHCTBHS
JKAIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TEO.
Ornpenenenne BEITATKABAOIICH CHITBI,
JNEWCTBYIOLLEN HA TEJO0, TOTPY)KEHHOE

B JKHIKOCTbD.

[TpoBeneHue u 0O0CYKIEHUE OMBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIENA HA TEJIO
B JKUJIKOCTH, OT 00bEMA MOTPY>KEHHOMN

B JKHIKOCTh YaCTH TE€JIA U OT INIOTHOCTH
JKAIKOCTH.

lIposepka Hezasucumocmu 8elMAIKUSAIOU el
cuitel, OeUCm8yIoueti Ha mejio 6 JHCUOKOCHIU,
OMm MAccvl meJid.

HccnenoBanne 3aBUCUMOCTH BeCa TEA B BOJIE
0T 00BEMA MOrPYKEHHON B KUAKOCTh YACTH TENA.
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Pemrenue 3a1a4 Ha MPUMEHEHHE 3aKOHA
ApxuMena v yCIIOBUs IJIABAHUS TE.
KoHcTpynpoBaHue apeoMeTpa uin
KOHCTPYMPOBAHUE JIOAKHU U OLPEACIICHAE €€
rpy30n0AbEMHOCTH

Hroro nio pazaeny

21

Pazpgen S. PaGora u MOIIHOCTE. JHEPrust

5.1

Paborta u MOIIHOCTE

3

Mexanunyeckas padorTa.
Mo1HoCTh

OKCIEPUMEHTAIILHOE ONPEACIICHUE
MEXAHUYECKOW PabOThI CHITBI TSKECTH

IpU MaACHUH TEJIa U CUJIbI TPCHHUS

IIpU PABHOMEPHOM IEPEMEIICHUHN TEIIA

10 TOPA3OHTAIIEHON ITOBEPXHOCTH.

Pacuér MmotHOCTH, pa3zBUBaEMO IpU MOABEME
1O JICCTHHUIIC.

Pemenne 3a1a4 Ha pacuéT MEXaHWUYECKON paboOTHI
1 MOIHOCTH

52

[TpocTeie MEXaHU3MBI

IIpocTeie MEXaHU3MBI:
pbryar, OJI0K, HAKJIOHHAS
IJIOCKOCTH. [IpaBuo
PaBHOBECHS pblyara.
IIpumeHenune npasuiia
pPaBHOBECHS pblyara

K OJIOKY. «30510T0€
npasuio» MmexaHuku. K111
MPOCTBIX MEXAHU3MOB.
IIpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeaeneHne BEIMTPHIIIA B CAJIE TPOCTHIX
MEXaHW3MOB Ha MPUMEPE pbluara, moJABUKHOTO U
HEMOJBUYKHOTO OJIOKOB, HAKIIOHHOH TUIOCKOCTH.
HccnenoBanue ycnoBHs PABHOBECHS! pblYara.
OOHapy>KEHUE CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCTOCOOJICHUSX,
UCIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE

B JKABBIX OPraHU3Max.

OKCIEPUMEHTAIIBHOE T0KA3ATENIbCTBO PABEHCTBA
padoT MpU MPUMEHEHUHU MPOCTHIX MEXAHU3MOB.
Onpenenenne K11 HaKTOHHON MIIOCKOCTH.
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Pemenue 3a1au Ha NpUMEHEHUE TTpaBUIIA
paBHOBeCH peluara U Ha pacuer K11/

5.3 | Mexanuueckas 4 MexaHuueckas SJHEPrusi. OKCIMEPUMEHTAIBHOE ONPEACIICHUE N3MECHEHU S
SHEPrus Kunernueckas u KMHETHYECKON U NMOTEHUMAIBHOW SHEPTUH TENA
MOTEHLUAJIbHAS SHEPTHS. IIPYU €10 CKATBIBAHUM 110 HAKJIIOHHOW TMJIOCKOCTH.
[TpeBpamienne oqHoro puaa | PopmMyaIupoBaHUe HA OCHOBE UCCIIEIOBAHUS
MEXaHUYECKON DHEPr U 3aKOHA COXPAHEHUS MEXaHUIECCKON DHEPIUH.
B IPYIroi. 3aKOH OOcyx1eHuE TpaHnL] TPUMEHUMOCTH 3aKOHA
COXPaHECHHS SHEPrUur COXPAHCHHMSI SJHEPTUU.
B MEXAHUKE Perenne 3a1a4 ¢ UCIOIL30BAaHUEM 3aKOHA
COXPAHECHMS SHEPTUU
Hroro no pazueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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8 KUIIACC

Ne
n/o

HanmenoBanue
pas3aesoB U TEM
y4eOHOTO peIMeTa

KommuecTBO
4acoB

IIporpammHoOe conepranue

OCHOBHBIE BUABI ACATCIIBHOCTHU 06y11a}onmxc;1

Paznen 1. TemioBbie AIBJIeHUA

1.1

CrpoeHnue u CBOMCTBA
BELIECTBA

(OCHOBHBIC TOJIOKCHUS
MOJIEKYISAPHO-KHHETUYECKOM
TEOPUU CTPOCHHS BELIECTRA.
Macca 1 pa3mMepsl aTOMOB U
MOJIEKYIL. OTBITHI,
MOATBEPXKAAIOLINE
OCHOBHBIE TTOJIOKCHUS
MOJIEKYISAPHO-KHHETUYECKOM
TEOPHUH.

Mogenu TBEPAOro, JKUIAKOIO
1 Tra3000pa3HOro COCTOSTHUM
BEILECTBA.
Kpucrammaueckue u
amop(HbIE Tena.
OOBACHEHHE CBOICTB I'a30B,
JKAJIKOCTEH W TBEPIBIX TEN
HAa OCHOBE MOJIOKECHUH
MOJIEKYISAPHO-KHHETUYECKOM
Teopuu. CMaUMBaHUEC U
KANWJUISIPHBIC SIBJIICHUS.
TennoBoe pacinpeHue u
CoKaTHe

HaGnronenne u uHTEpNpeTaLysl ONBITOB,
CBUACTEIBCTBYOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHMH BEUIECTBA: OMBITHI C PACTBOPCHUEM
PA3INYHBIX BEIIECTB B BOJIE.

Pewmenue 3a1a4 no OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJTM MOJIEKYJI B EAUHHILIE 00BEMA
BELICCTBA.

AHanM3 TEKCTa APEBHUX aTOMUCTOB (HAITPUMED,
¢parmenTa nosmsl JIlykpeuus «O npupoe
BEIIEH») ¢ N3T0KEHUEM 0OOCHOBAHUIA aTOMHOM
TUNOTE3bI (CMBICITIOBOE UTeHHE). OLICHKA
yOeUTEIILHOCTH 3TUX OOOCHOBAHUIA.
OOBsicHEHNE OPOYHOBCKOTO JIBUKEHUS, SIBJICHUS
G Gy3un ¥ pa3Iuurii MEXI1y HUIMHA Ha OCHOBE
ITOJIOYKEHUHA MOJIEKYIIAPHO-KHHETHYECKON
TEOPUH CTPOCHHUS BEIIECTBA.

OOBSACHEHNE OCHOBHBIX PA3IM4N B CTPOCHUH
ra3oB, KUAKOCTEH U TBEPABIX TEI

C MCIOJIb30BAHUEM MOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUM CTPOCHUS BELICCTBRA.
[TpoBeneHUE ONBITOB MO BBIPALTUBAHUIO
KPHUCTAUIOB ITOBAPEHHOM COJIM MJTH caxapa.
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[TpoBeneHue u 0OBICHEHUE ONBITOB,
JEMOHCTPUPYIOIIUX KaWIISIPHBIC SIBIICHUS U
SBJICHUE CMAYUBAHUSL.

OOBACHEHUE PO KAWJIISIPHBIX SBJICHUIA

JUTSL TOCTYIIJIEHUS BOJIbI B OPraHU3M PACTECHUM.
HaGmonenue, nposeaeHne u 00bICHEHNE
OIBITOB MO HAOIIOACHUIO TETLTOBOTIO
PAaCIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TET.
OObsacHEHNE COXpaHEHHs 00bEMA TBEPIBIX TEI,
TEKYYECTH KUIKOCTH (B TOM YHCIIE, Pa3HULIBI

B TEKYYECTH JJIsl PA3HBIX KUAKOCTEH ),

JABJICHAS Ta3a.

[TpoBecHNE ONBITOB, IEMOHCTPHPYIOIIHAX
3aBUCUMOCTB JABJICHUS BO3yXa OT €ro 00béMa n
HArPEBaHMS WITH OXJIKIACHHS, U UX OOBSICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYECHHS.
AHaIN3 MPaKTUYECKUX CUTYalUi, CBA3aHHBIX

CO CBOWMCTBAMH ra30B, KUJKOCTECH U TBEPIBIX TEI

1.2

TennoBele MPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTBIO
TEIJIOBOTO JIBHYKECHHUS
yacTul. BHYyTpeHH S
sHeprus. CrnocoObl
M3MEHEHNS BHYTPEHHEN
SHEPruM: TEIUIoNepeaaya u
coBepiIEeHUE PadOThL. Buabl
TEIJIONEPENAYH:

O0ocHOBaHKE TIPABUJT U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHUE Pa3IMYHbBIX CIOCOO0B U3MEPEHHUS U
HIKaJI TEMIIEPATYPHI.

Habmtoaenne u 00bICHEHUE OIBITOB,
JICMOHCTPUPYIOIITUX U3MEHEHUE BHYTPEHHEMH
SHEPruM TeJa B pe3ysibTaTe TEIJIonepeaau u
paOOThI BHEIIHUX CHIL

Habmtoaenne u 00bICHEHUE OMBITOB,
00CYX/ICHHE MPAKTUYECKAX CUTYALHIA,
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TEIMJIONPOBOIHOCTD,
KOHBEKIUS, U3TyYEHHUE.
KonnyecTBo TEmIOTHL

VY nenbHas TeI0EMKOCTh
BelecTBa. TemmooOMeH n
TEIMJIOBOC PABHOBECHE.
YPpaBHEHHUE TEMTOBOIO
Oananca. [lnapnenue n
OTBEPJICBAHUE
KPUCTAJUTAYECKUX BEUICCTB.
VY nenbHas Temiora
TJIABJICHUSI.
[TapooOpazoBanue u
KoHAcHcanus. Mcnapenue.
Kunenue. ¥YnensHas
TEMI0Ta MapooOpa3OBaHUSI.
3aBUCUMOCTB TEMIIEPATYPHI
KUMEHUS OT aTMOC(EPHOTO
JTABJICHUSI.

BrnaxxHocts BO3yXA.
DHEprus TOILIMBA.

VY nenbHas Temiora
CrOpaHwusl.

[TpuHIMIBl PabOTHI
TermoBbIX aBurareneiit KI1J]
TEIMJIOBOTO JIBUTATES.
TenoBbie ABUTATEN U

JEMOHCTPUPYIOIINX PA3TIMYHBIC BUIBI
TEIUIONEPEAAUN: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JTyUYCHHUE.

HccnenoBanue siBneHUs TEMI000MEHA

MPA CMEIIMBAHUM XOJIOJTHON U rOpAYEil BOJIEBL.
HaGmronenue ycTaHOBIEHHSI TETIJIOBOTO
PaBHOBECHS MEXKAY TOPSAYENA U XOJIOTHON BOJION.
OnpenencHue (M3MEPEHKE) KOJTMYECTBA
TEIMJIOTHI, MOTYYEHHOT O BOJION MPU TEILIOOOMEHE
C HArPETHIM METAJUIMYECKUM ITUJIAH]IPOM.
OnpenencHue (U3MEPEHKE) YACTLHON
TCIUIOEMKOCTH BELICCTBA.

Pewenune 3amay, CBS3aHHBIX ¢ BEIYUCICHAEM
KOJIMYECTBA TEMJIOTHI U TEIIIOEMKOCTH

IPH TEMIOOOMEHE.

AHanmm3 cuTyalril NpakTH4YeCKOro
UCIOJIb30BAHUS TEMUIOBBIX CBOMCTB BEIIECTB U
MaTepUaioB, HATPUMED, B LEAX
SHEProcOCPEKEHUS: TEMITON3OISIUS,
3HEprocOeperarone Kpbliim,

TEPMOAKKYM YJISITOPBI U T. 1.

HaGnronenue siBnennii ncnapeHus u
KOHJICHCAI[1H,

HccnenoBanue mpouecca ucnapeHust
PA3IMYHBIX KAIKOCTEH.

OOBsICHEHUE SBIICHUIA MCNapEeHUs U
KOH/JICHCAI[MX HA OCHOBE aTOMHO-
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3alrATa OKPY )KaroIen
Cpebl.

3aKOH COXPaHEHHUs U
MPEBPALLECHUS SHEPTUHA
B TEIUIOBBIX IIpoLeccax




MOJIEKYJIIPHOTO YUEHHUSI.
HaGmronenue n 00bsICHEHUE TIpoLiecca KATIEHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMIEPaTyphl
KWTICHUS OT JIABJICHUSI.

OnpeneneHue (M3MEPEHUE) OTHOCUTEIILHOMN
BJIQKHOCTH BO31yXa.

Hab6nronenue nporiecca niaBjicHus
KPUCTAJUTMYECKOTO BEIIECTBA, HATPUMED, JIb/IA.
CpaBHEHUE TTPOLIECCOB TLIABJICHUS
KPUCTAJUTMYECKUX TE U Pa3MATUCHUS

MPU HarpeBaHUM aMOP(HBIX TEJI.

OnpeneneHue (M3MEPEHUE) YIAECTBHON TEMIOTHI
TUTaBJICHUS JTbJA.

OObsicHEeHUE SBJICHUH TUTABIICHUS U
KPUCTAJUTM3AIIMK Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI.

Pemenue 3a1a4, CBSI3aHHBIX C BEIUMCICHUEM
KOJIMUECTBA TEMJIOTHI B MPOIeccax
TEIUTOTNIEPEAauy MPH TJIaBICHUH U
KPUCTAJUTA3AIMH, UCTIAPSHUN U KOHACHCAIUH.
AHanM3 cUTyalui MpaKTHYeCKOro TPUMEHEHU S
SIBJICHU TJIABJICHUS U KPUCTAITM3AIINH,
HaIpUMEp, MOJTYUYEHUE CBEPXUUCTHIX
MaTepUajIoB, COJIeBas Tpesika u Jp.

AHanmm3 paboThl U OOBSICHEHUE MPUHIIUATIA
JICVUCTBUSA TEIJIOBOTO ABUTATEIS.

BrluncrnieHre KoamdecTBa TETIOTHI,
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BBIJIEIISIFOLIECTOCS MTPU CTOPAHUH PA3ITMYHBIX
BUI0B TommBa, i KI1J[ neurarens.
OOCYXKIEHUE HKOJIOTHUECKUX MOCTIECICTBUAN
WCIIOIIB30BAHUS JIBUTATEIIEH BHYTPEHHETO
CropaHus, TCIUIOBBIX U THAPOIICKTPOCTAHIU I

Hroro nio pazaeny

28

Pazpen 2. Duekrpuyeckue u

MAarHuTHbIC SIBJICHHUSA

2.1 | Dnexkrpuueckue
3apsiibL.
3apsHKEHHBIE TENA U
WX B3aUMOJIENCTBUA

7

DJIeKTpHU3alus TeL

JIBa poa dIEKTPUYECKUX
3apsa0B. Bzaumoaercreue
3apSOKEHHBIX TEIL.

3axon KynoHa (3aBUCUMOCTB
CHJIBI B3AaUMOJIEUCTBUS
3apSOKEHHBIX TEIT

OT BEJIMYUHBI 3aPsII0B U
PACCTOSIHUS MEXKY TEJIAMHU ).
DJIEKTPUYECKOE MOJIE.
Hanpsoxk€HHOCTD
BIEKTPUYECKOTO IO,
[IpuHIMDO cyneprno3uuun
SIIEKTPAYECKUX TTOJIEH

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snexkTpuyeckux
3apsAI0B. DIEMEHTAPHBIN
SIIEKTPAYECCKUA 3apsi.
Crpoenue aroma.
[IpoBoaHUKH U

HabatoneHue u mpoBeIEHUE OMBITOB

0 JIEKTPU3ALUA TEJT IPA CONPUKOCHOBEHUH U
WHIYKIAEH.

Habnionenue u 00bACHEHHE B3aUMOACHCTRUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsSHKCHHBIX TEJL
OOBsICHEHUE MPUHIIMNA ACHCTBUS SJIEKTPOCKOIA.
OOBICHEHUE SBICHUN HJIEKTPU3ALIMH

MPU COMPUKOCHOBEHUU TEN U MHIYKIUER

C UCMOJIb30BAHUEM 3HAHUI O HOCUTEIIAX
AIICKTPUYECKUX 3aps/I0B B BEIIECCTRE.
Pacrnio3HaBanue u 00bACHEHUE IBICHMI
ANIEKTPU3ALMU B MIOBCETHEBHOM KU3HHU.
Habntonenue u 00bICHEHUE OIBITOB,
WJUTFOCTPUPYIOIIMX 3aKOH COXPAHEHU S
AIEKTPUYECKOTrO 3apsia.

Hab1toaeHue onbITOB M0 MOACIMPOBAHUIO
CUJIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
HccnenoBanue 1eHCTBUS SIEKTPUYECKOTO MOJIs
Ha MPOBOJHUKHU U JTUJICKTPUKH
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JTUDJIEKTPUKHU. 3aKOH

COXPaHCHHA DJICKTPUICCKOI'O

3apsa

2.2

[TocTostHHBIH
DJIEKTPUUCCKUN TOK

20

DIIEKTPUYECKUN TOK.

VY CIIOBHS CYILIECTBOBAHUS
BIEKTPUYECKOrO TOKA.
HCTOYHUKY TOCTOSHHOTO
TOKa. JlefcTBUs
AIEKTPUYECKOro TOKA
(TEMI0BOE, XUMUYECKOE,
MarHuTHOE).
DNEKTPUUYECKUIA TOK

B YKUJKOCTSX M razax.
DJIEKTPUYECCKAS LIETIb.
Cuna Toka. DNEKTPUUIECKOE
HaIpsKCHHUE,
ConpoTusiicHue
MPOBOJHUKA. Y ICJIBHOE
COMPOTHUBJICHUE BEIIIECTRA.
3akoH Oma [yt yuacTka
uenu. [locnenoBareibHOE U
NapaJUIEIbHOE COCAMHEHHE
MPOBOTHUKOB.

PaGoTa 1 MOITHOCTH
AIEKTPUYECKOrO TOKA.
3akoH /[xoyns—Jlenua.
DJIEKTPUYECKUE LICTIH U

Hab6atoneHue pa3nuyHbIX BUIOB JEHCTBUS
AIEKTPUYECKOTO TOKA U OOHAPY)KEHHUE ATUX
BUJOB ICUCTBUS B IIOBCCAHEBHOM JKU3HMU.
Hab1toneHue BO3HUKHOBEHMS Ta30BOT0O paspsiia
M JJIEKTPUYECKOT0 TOKA B KUIAKOCTH

COopKa M UCTIBITAHUE DJICKTPUYECKON LENn
IMOCTOSIHHOT'O TOKA.

H3mepeHue CHJIbl TOKa aMIIePMETPOM.
H3mepeHue aneKTPUYECKOrO HaPSIKEHUS
BOJIETMETPOM.

[TpoBencHUE U OOBICHEHUE OIBITOB,
JEMOHCTPUPYIOLIAX 3aBUCUMOCTH
BIIEKTPAYECKOTO CONMPOTHUBIIEHUS IPOBOJHAKA
OT €ro JUIMHBI, IUIOIIAAN MOTIEPEYHOr0 CEYEHUS
¥ Marepuaia.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA,
MIPOTEKAIOLIETO YEPE3 PESUCTOP,

OT COIPOTHUBIIEHUS PE3UCTOPA U HANIPSHKEHUS
Ha PE3UCTOPE.

[IpoBepka npasuiia CIIOKEHUS HANPSHKEH UM
MIPA TTOCIEA0BATEIBHOM COCANHEHUH IBYX
PE3UCTOPOB.

[IpoBepka npasuiia 1jist CUIIBI TOKA

MIPA TTAPAJIIEITbHOM COCAMHEHUNA PE3UCTOPOB.
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noTpeOuTENH
DJIEKTPUYECKON DHEPIUU
B ObITy. KOpoTKO€E
3aMBbIKaHUE

AHanmmM3 cUTyalyi nocnea0BaTebHOro U
[apaJUIENILHOI0 COEAMHEHNS TPOBOJIHUKOB

B JIOMAIIHUX 3JIEKTPUYECKUX CETAX.

Pewenue 3amay ¢ uenonp3oBaHueM 3akoHa Oma
1 (OpMyJ pacyéTa MIEKTPUUYECKOTO
CONPOTHUBIICHHS TIPU MOCIIEA0BATEILHOM U
[apajuIeTIbHOM COEIMHEHUH ITPOBOIHUKOB.
Onpenenenne padoThl SIEKTPUUYECKOTO TOKA,
IIPOTEKAFOILETO YEPE3 PESUCTOP.

OnpeneneHre MOIMHOCTH SIEKTPUYECKOTO TOKA,
BBIJIEJIIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3
JAMIIOYKY OT HANPsDKEHUs HA Hel. OnpeneneHue
KIIJI narpesarens.

Hccnenopanue npeoOpazoBaHUs SHEPrUU

[IPH OABEME TPY3a BIEKTPOABUTATEIIEM.
OOBIICHEHUE YCTPONCTBA U IPUHIMIIA ACHCTBHS
JIOMAIIHUAX 3JICKTPOHArPEBATEIBLHBIX TPUOOPOB.
OOBICHEHUE MPUYUH KOPOTKOIO 3aMbIKaHUS 1
MPUHIMIIA IEUCTBUS TJIABKUX MPEIOXPAHUTEIICH.
Perenne 3a1ay ¢ uCmonb30BaHUEM 3aKOHA
Jhxoyns—JIenua

2.3

MarHuTHEIC SBJICHUS

ITocTOsTHHBIE MArHUTHI.
BzaumoaericTeue
MOCTOSIHHBIX MarHUTOB.
MarsauTtHo¢€ 1oJIe.
MaraurtHoe nose 3emMJu

HccnenoBanne MarHuTHOrO B3aUMOACHCTBUS
MNOCTOAHHBIX MArHUTOB.

HByIIeHI/Ie MArdiuTHOTO IMOJIA MOCTOAHHBIX
MAarduMTOB IIPpH UX O6’[>€I[I/IH€HI/II/I H Pa3aciiICHUM.
HccnenoBanne MarHuTHOrO B3aUMOACHCTBUS
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Y €70 3HAYCHHUE IS )KU3HU
Ha 3emyie. OnbIT Opcrena.
MarsuTtHoe noJie
BJIEKTPUUYECKOTO TOKA.
IIpumenenue
3JIEKTPOMArHUTOB

B TEXHUKE. JlelcTBHAE
MarHUTHOIO MOJIs

Ha MPOBOJHUK C TOKOM.
DJIEKTPOJBUATATEITb
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
BIIEKTPOABUTATENEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

NOCTOSTHHBIX MarHUTOB.
H3ydeHre MarHUTHOTO TOJISt TOCTOSIHHBIX
MAarHuTOB NPU WX OOBEAMHEHUH U PA3ACTICHUN.
[TpoBeneHuE ONBITOB MO BU3YATM3ALNH OIS
NOCTOSTHHBIX MarHUTOB.

H3ydeHue ABIeHNS HAMArHUYMBAHKSI BELLIECTBA.
HccenenoBanve NEACTBAS SIEKTPUYECKOTO TOKA
HA MarHUTHYIO CTPEIIKY.

[TpoBeneHrE ONBITOB, IEMOHCTPHPYIOLIMX
3aBHUCHMOCTb CHJIbI B3aMMOJECHCTBHSI KaTYIIKA
C TOKOM M MarHuTa OT CHJIbl M HAITPABJICHUS TOKA
B KATYIIKE.

AHanM3 CUTYalMi MPaKTHYECKOr0 MPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEIULIUHE ).
H3ydenne neiCcTBsI MAarHUTHOTO TOJISt

Ha MPOBOJHUK C TOKOM.

H3ydenne neicTBrs SIEKTPOABUTATENS.
Hsmepenue KII/1 anexTpoaBurareabHoi
YCTaHOBKH.

PacnoznaBanue 1 aHaM3 pasIMuHbIX
IIPUMEHECHUH DJIEKTPOABUTATEIEH

(TpaHCcmopT, OBITOBBIE YCTPOHCTBA U AP.)

2.4

DJICKTPOMArHATHAS
UHAYKITAS

Onbitel @apanes. SBneHue
SIIEKTPOMArHATHOM
uHaykuuy. [1pasuno Jlenna.
DJIEKTPOreHEPATOP.

OnbITHI IO HUCCIICAOBAHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIUKW. UCCIICIOBAHUC
U3MECHCHUM 3HAUCHUS U HaITpaBJICHUA
HHAYKIIMOHHOI'O TOKa
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Croco0bl OTyYeHUs
DJIEKTPUUECKOMN DHEPIUN.
DJIEKTPOCTAHIINKT

Ha BO30OHOBIIIEMBIX
VUCTOYHUKAX SHEPTUU

Hroro no pazneny 37
PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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9 KUIIACC

Ne
n/o

HanmenoBanue
Pa3/AETOB U TEM
y4eOHOro nmpeaMera

KomunuecTBo
4acoB

IIporpammHoOe conepranue

OCHOBHBIC BUObBI JCATCIIBHOCTHU O6y‘IaIOH_[I/IXC$I

Pasznen 1. Mexannueckue iBJICHUA

1.1

MexaHnueckoe
JBIDKEHHE U CIIOCOOBI
€ro OMUCAHUS

10

MexaHuuecKoe JBHKEHUE.
MarepraiibHas TO4YKa.
Cucrema orcuéra.
OTHOCUTETLHOCTD
MEXaHUYECKOTO ABVIKEHHUS.
PaBHOMEpHOE
MIPSAMOJIMHENHOE IBUKECHHE.
HepasHomepHOE
MPAMOJIMHENHOE IBUKECHHUE.
CpenHsist 1 MTHOBEHHAS
CKOPOCTB TeJa Mpu
HEPAaBHOMEPHOM JIBHIKEHUU.
Y CcKopeHue.
PaBHOyCKOpEeHHOE
MPSAMOJIMHENHOE IBUKECHHE.
CB0OOJHOE NAICHUE.
OmnbiTel ["ayanes.
PaBHOMEpHOE BHKEHUE

10 OKPY>KHOCTH.

Ilepnon u yactora
oOpaitenus. Jluneiinas u
VIII0Bast CKOPOCTH.

AHanu3 1 00CYXICHUE PA3TMYHBIX PUMEPOB
MEXaHUYECKOTO TBUXKCHUSI.

OOCyXaeHUE TpaHull TPUMEHUMOCTH MOJIENH
«MaTepuabHas TOUKay.

OnucaHne MEXaHUYECKOTO IBUKCHUS
pa3NMUHBIMA cnoco0aMu (ypaBHEHHE, TaOIMLA,
rpaduk).

AHaM3 U3HEHHBIX CUTYalUi, B KOTOPbIX
NPOSBISIETCS] OTHOCUTENBHOCTh MEXaHMYECKOTO
JBMKEHUS.

HaGnronenne MexaHn4ecKoro JBUKEHHsI TENa
OTHOCHTENIBHO Pa3HBIX TEJl OTCUETA.
CpaBHEHHUE NYTEH U TPACKTOPUIA IBUKCHHUS
OJTHOTO M TOTO € Tela OTHOCUTENBHO Pa3HbIX
TEJI OTCUETA.

Anamm3 Tekcta ["amunes 00 OTHOCUTEIbHOCTH
JBW>KEHUS, BHIOJHEHUE 3a/1aHU 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHUS
Opycka Win JBUKEHHS [IAPAKA IO HAKJIOHHOM
MJIOCKOCTH.

AHam3 1 00CYXKIEHUE COCOOOB
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LleHTpOCTpEMHUTEIILHOE
YCKOPEHHE




npUOIMXKEHHOTO ONPEAEIICHAS. MTHOBEHHOM
CKOPOCTH.

Onpenenesne CKOpOCTA PABHOMEPHOTO
JABUKCHHS (IIApUKa B 5KUAKOCTH, MOJIENA
ANIEKTPUUYECKOTO aBTOMOOWIIS U T. 11.).
OnpeneneHne nyTH, MPORJEHHOTO 34 JaHHBII
IPOMEKYTOK BPEMEHH, U CKOPOCTH Tella

1o rpaduKy 3aBUCUMOCTH MTyTH PABHOMEPHOTO
JOBUKCHHS OT BPEMEHHM.

OO0cy>x1eHNE BO3MOYKHBIX TPUHLUIIOB
JEUCTBHS MPUOOPOB, H3MEPSIOIIHAX CKOPOCTh
(CIHIOMETPOB).

BeluncrieHne myTd U CKOPOCTH MPU
PABHOYCKOPEHHOM MPSMOJUHEHHOM ABUKCHAN
Tena.

Onpenenenue NpoiACHHOrO MyTH U YCKOPEHUS
JABUKCHHS TENA MO rPauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHERHOTO
JBUKCHHS TENA OT BPEMCHH.

IIposepka cunomesvl. eciu

npu pagHOYCKOPEHHOM OBUIICEHUU

0e3 Ha4aIbHOT CKOPOCU NYMU OMHOCSMCS
KAK psiO HeYémubIX yuces, mo
coomaemcmayoujue nPoOMedNCYmKu GpemMeHu
OOUHAKOBYL.
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OnpeneneHne yCKOpeHus Tena

MPU PABHOYCKOPEHHOM JIBUXKEHUHT

110 HAKJIOHHOM TUIOCKOCTH.

H3Mmepenue neprojia U 4acTOThl 00 paeHus
TE€a MO OKPY>KHOCTH.

OnpeneneHue CKOPOCTU PABHOMEPHOTO
JIBUKEHUS TENA MO OKPY>KHOCTH.

Pewenne 3amau Ha onpeneneHue
KUHEMATUYECKUX XaPaKTEPUCTUK
MEXAHUYECKOTO JBMXKCHUS PA3JIMUHBIX BUIOB.
Pacno3znaBanue v MpuOIH>KEHHOE OMUCAHUE
Pa3IMYHbIX BUJIOB MEXaHUUYECKOTO ABUKCHUS
B MIPUPOJIE M TEXHUKE (HA MPUMEPAX CBOOOHO
MaJAroMUX TEJ, TBHKCHHS )KUBOTHBIX,
HEOECHBIX TEJT, TPAHCIIOPTHBIX CPEJICTB U JIP. )

1.2

BrauMoneiictBue Ten

20

Ilepsslii 3ak0H HproTOHA.
Bropoii 3axkoH HeroToHa.
Tperwnii 3ak0H HeroTOHA.
[IpuHIMDO cyneprno3nun
CUJL

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHMS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUBI
TPEHUSL.

Cuta TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUSI.

Hab6atonenue u o0Cyk1eHrue OMbITOB

C IBIDKEHUEM TeJIa MPH YMEHBIIICHUN BIVSHUS
JAPYTUX TEJ, MPEMATCTBYIONINX JBUKCHHUIO.
Anaymm3 Tekcta ["anmunes ¢ onucanuem
MBICJICHHOTO PKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPITHH,
BBITIOJTHCHUE 33JaHHi 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OOCy>XIeHUE BO3MOKHOCTH BBITTOJIHCHU S
3aKOHA MHEPIIMHU B PA3IMUHBIX CUCTEMaX
OTCUCTa.

Hab6atonenue u o0CyKIeHne MEXaHUYECKIX
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YckopeHue CBOOOAHOTO
najacHus. [|BU>KCHME TJIAHET
BOoKpyr Connua. Ilepeas
KOCMMYECKAst CKOPOCTb.
HeBecoMoCTh U EPErpy3KHu.
PaBHOBeCHe MaTepuambHOM
TOYKU. AOCOIFOTHO TBEPIOE
TeIo. PaBHOBECUE TBEPAOTO
Tela C 3aKPEMIEHHON OCBIO
BpallcHuss. MOMEHT CHJIBI.
LleHTp TsbKECTH

SBJICHU, MPOUCXOAIINAX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

¥ YCKOPEHHOM JIBH’KEHUH OTHOCHTEIBHO
KaOuHeTa PU3UKHA.

JIeCTBHSI ¢ BEKTOPAMU CHJL: BBITIOJTHEHHUE
3aJJaHAM 110 CIIOKCHUIO U BBIYATAHUTO
BEKTOPOB.

HabatoneHue u/unu npoBeACHUE OMBITOB,
JEMOHCTPHPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
TENa OT NPWIOKEHHOM K HEMY CHJIBI 1 MACCHI
TENa.

AHanu3 ¥ 0OBSICHCHUE SIBJICHUAN

C MCIOJIb30BAHUEM BTOPOro 3aKkoHa HeroTOHA.
Pewmenue 3ana4 ¢ MCnoab30BaHUEM BTOPOTO
3akoHa HproTOHA 1 paBuUITa CIOXKEHHS CHJIL.
OnpenencHue )KECTKOCTH NPY>KAHBI.

AHanu3 CHTYalMii, B KOTOPHIX HAOIOJA0TCS
ynpyrue aegopmManun, 1 uX 00bICHEHUE

C UCIIOJIB30BaHUEM 3aKOHa [ 'yKka.

Pewmenue 3a1a4 ¢ HCMOb30BAHUEM 3aKOHA
I'yka.

Hccnenosanre 3aBUCUMOCTH CUJIBI TPEHUS

CKOJILKCHHUA OT CHJIbBI HOPMAJIbHOI'O JaBJICHU .

OOcy>KaeHHE PE3YIbTATOB UCCIIETOBAHMS.
Onpenenenune k03QpPureHTa TpeHUs
CKOJIBYKEHUSL.

H3mepenue cumbl TPEHUS TOKOSI.
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Pewmenue 3anau ¢ ncnonp30BaHUEM (POPMYJIbI
JUTSL CUJIBI TPEHUS CKOJTBKEHHSI.

AHanu3 ABMXKECHUS TEI TOJIBKO MO ACHCTBUEM
CHJIBI TSPKECTH — CBOOOJIHOTO MAICHUSI.
OOBACHEHNE HE3ABUCUMOCTH YCKOPEHUS
CBOOOIHOTO MaJCHUS OT MACCHI TENA.

OneHKa BENMYUHBI CUJIBI TSTOTCHHUS,
JEUCTBYIOIIEW MEXKY ABYMS TEIaMHU

(U1 pa3HbIX Macce).

AHanu3 ABM)KEHUSI HEOECHBIX TEIT

O ACHCTBUEM CHIIBI TSATOTCHUS

(C MCIOJTB30BAHUEM JOMOJTHUTEIBHBIX
MCTOYHUKOB MH(POPMALIHH ).

Pewmenue 3a1a4 ¢ UCMOML30BAHUEM 3aKOHA
BCEMUPHOIO TSATOTEHHS U POPMYJIBI

JUIs pacu€Ta CUIIbI TOKCCTH.

AHaJIM3 OPUTMHAJIBHOTO TEKCTA,
OTMCHIBAOLICTO MPOSIBIIEHUS 3aKOHA
BCEMUPHOTO TSATOTEHHS, BBITOJHEHUE 3a1aHU I
10 TEKCTY (CMBICIIOBOE UTCHHE).

Hab6atoneHue v 00Cy>KIEHUE OMBITOB

N0 U3MEHEHHIO BECA TEJIA TPU YCKOPEHHOM
JBUKCHUU.

AHanu3 yCJI0BU BOZHUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KH.

Pewmenue 3ana4 Ha onpeaeicHUe Beca Tena

B PA3JIMYHBIX YCIIOBUSIX.
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AHanm3 CuJl, IeHCTBYIOIUX HA TEJO,
MOKOSIIEECs HA OMOPE.
OnpeneneHue MEHTPa THKECTH Pa3TMUHBIX TEJ

1.3.

3aKOHBI COXPAHEHUS

10

HWmnynec Tena. I3MeneHue
uMnyiasca. MIynec CUtbl.
3aKOH COXpaHCHUS
uMIyJibca. PeaktuBHoe
JIBUOKEHUE.

Mexannueckas pabota u
MOIIHOCTh. PabGoTa cui
TSDKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPTUHU U
pabothl. [loTeHManbHas
BHEPrUs TEJA, NOJHATOTO
HaJl TIOBEPXHOCTHI) 3EMJIH.
IToreHuManbHas SHEPTU
CKaTOM MPY>KUHBL.
Kunetnueckas dHeprus.
TeopeMa 0 KHHETUYECKOM
SHEPruM. 3aKOH COXPAHECHUS
MEXaHUYECKON DHEPr U

HaGnronenune u 00CyKIE€HUE OTBITOB,
JEMOHCTPHUPYIOIIUX MEPeAAYy UMITYJIbCA

NP B3aUMOJECHCTBUH TEN, 3aKOH COXPAHCHHUS
UMITYJIbCA MPH a0COIFOTHO YIIPYTrOM U
HEYIPYroM B3aUMOJECHCTBUM TEN.

AHa/m3 cuTyalyii B OKPYXKaroIEH KM3HU

C MCIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

PacnioznaBaHue sBJIEHAS PEAKTUBHOI'O
JBUKCHHS B PUPOJIE U TEXHUKE.
[IpuMeHEeHNE 3aKOHA COXPAHEHUS UIMITYJIbCA
T pacuéTa pe3yabTaTOB B3aUMOJCHCTBHS TEN
(Ha MpUMepax HEYMPYroro B3auMOICHCTBUS,
YIIPYroro HEHTPAIBHOTO B3aUMOACHCTBHUS ABYX
OJIMHAKOBBIX TEJI, OJJTHO U3 KOTOPBIX
HETMOABUKHO).

Pewmenue 3a1a4 ¢ HCMOb30BAHUEM 3aKOHA
COXPAHEHUS UMIYJIbCA.

Onpenenenne padoThl CUTIBI YIIPYTOCTH

NPH MOABEME TPY3a C UCTIOJIB30BAHUEM
HEMOJBUYKHOTO Y MOJBHYKHOTO OJIOKOB.
H3mepenne MOILIHOCTH.

H3mepenne noTeHIMAIbHONW SHEPTUHU YITPYTO
1e(OPMUPOBAHHON MPYKUHBI.
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H3mepenne KHHETUYECKOW SJHEPIUHU Tela

10 JJIMHE TOPMO3HOI'O MYTH.
DKCNEPUMEHTAIBHOE CPABHEHUE U3MEHEHHUS
MOTEHUHUATBHON U KHHETUYECKON DHEPIUil Tena
[PH ABHYKEHUH 110 HAKJIOHHOW IIOCKOCTH.
OKCIEPUMEHTAJIBHAS TTPOBEPKA 3aKOHA
COXPAHEHUS MEXaHWUYECCKON DHEPIUHU

npHu CBOOOIHOM NAACHHH.

IIpumeHenre 3aKk0Ha COXPaHEHUS
MEXaHWYECKON SHEPIUN T pacuéra

MOTEHIHUAIBHOW M KHHETUYECKOM SHEPIUil Tea.

Petrenne 3a1a4 ¢ HCIOIB30BAHUEM 3aKOHA
COXPAHEHUS MEXaHUYECKON DHEPTUHU

Hroro nio pazaeny
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Paznen 2. Mexannueckne K0J1e0aHuA U BOJTHBI

2.1 | Mexaanueckue
KoJicOaHus

7

KonebarenbHoOe NBHKEHUE.
OCHOBHBIE XapPAKTEPUCTUKH
KOJI€OaHUA; ePUoI,
4acToTa, aMIUIATYAA.
MareMarnyeckuii u
MPY>KUHHBIA MasTHAKH.
[IpeBpatuecHue 3HEPruu
PU KOJIEOATETbHOM
JIBOKCHUH.

3aryxatoue koueOaHusl.
BeIHYXICHHBIE KOJICOaHMSI.
Pe3onanc

Hab6atonenue konebanuii moa 1€HCTBUEM CHIT
TSKECTH U YIIPYTOCTU U OOHAPY>KEHUE
MoA0OHBIX KOJICOAHUH B OKPYIKAFOIIEM MUPE.
AHanu3 KosicOaHuii rpy3a Ha HUTH U

Ha npyxuHe. OnpeaciCHUe 4YacTOThI
Kose0aHWii MaTeMaTHIeCKOro U IPY>KUHHOTO
MasTHUKOB.

Hab6atonenue u 00bsICHEHUE SBIICHUS
PE30HAHCA.

HccnenoBanrie 3aBUCMMOCTH MEPUOIA
KOJie0aHMi MOJABEIICHHOTO K HUTH I'py3a

OT JUITMHBI HUTH.
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[TpoBepka HE3ABUCUMOCTH MEPHOJIA KOJICOAHMIA

rpysa, noABCHICHHOI'O K JICHTC, OT MaCChl I'py3a.

HaGnronenune u 00CyKIEHUE OTBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD TIEPUOAA
KoJ1e0aHWii MPY>KWHHOTO MAITHUKA OT MacChl
rpy3a M >KECTKOCTHU MPY>KUHBI.

[IpuMeHEHHE MATEMATHYECKOTO U MPY>KMHHOTO
MasITHUKOB B KAUYECTBE MOACIIEH ISl ONUCAHKS
KOJicOaHUI B OKPY)KAIOIIEM MUPE.

Pewmenue 3anay, CBSI3aHHBIX C BEIYMCICHUEM
WJIM OLICHKOM 4acTOThI (Meproia) KoineOaHuii
Hsmepenue yckopenusi c60600H020 naoeHusi

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHn4eCKHAE BOJIHBI.
CBOICTBa MEXAHUYECCKHX
BOJIH. [IpononeHbie 1
MONEPEYHBIC BOJIHEL. J[JTnHA
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHECHUH.
MexaHn4eCKHUE BOJIHBI

B TBEPIIOM TEJIC,
CEUCMUYECKHE BOJTHBL.
3ByK. | POMKOCTB 3ByKa U
BbICOTA TOHA. OTPAKECHUE
3Byka. MH(pa3Byk u
VJIBTPA3BYK

OOHapy>K€HUE U aHAJTN3 BOJHOBBIX SIBJICHUH
B OKPY>KaroIIeM MUpE.

Hab6atoneHue pacnpocTpaHeHus MPOI0JIbHBIX
¥ TIONEPEYHBIX BOJIH (Ha MOJIENHN) U
OOHapyXKEHUE aHAJIOTMYHBIX BUIOB BOJIH

B IPUPOJIE (3BYK, BOJHBI HA BOJIE).
BbryrcieHue 1MHbI BOJIHBL U CKOPOCTH
pacnpoCTpaHEeHUsl 3BYKOBBIX BOJIH.
OKCMEPUMEHTAITBHOE OMPEACTICHUE TPAHUI]
YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHUH.
HaGnronenne 3aBUCMMOCTH BBICOTHI 3BYKA

OT YaCTOTHI (B TOM YHCJIE, C UCMOJIb30BAHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HaGmronenune v 00bSICHEHUE SIBICHHUS
aKyCTUYECKOT0 PE30HAHCA.
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AHajM3 OPUTMHAIBHOTO TEKCTA, MTOCBAIIEHHOTO
W CIOJIb30BAHUIO 3BYKA (MJIM YJIbTPA3BYKa)

B TEXHUKE (PXOJIOKAIUs, YIBTPA3BYK

B MEJMITMHE U JP. ); BHITOJIHEHUE 3aAaHN

MO TEKCTY (CMBICTIOBOE YTCHHUE)

Hroro nio pazaeny

15

Paszpgen 3. DiIeKTPOMarHuTHOE 1OJI€ H JJIEKTPOMATHUTHBIE BOJIHbBI

3.1 | DNeKTpOMarHuTHOE 6 DNEKTPOMArHUTHOE MOJIE. [TocTpoeHue paccykaeHuil, 000CHOBBIBAFOIINX
noJie U OJNEKTPOMArHUTHBIE BOJHBIL. | B3AMMOCBS3b 3JIEKTPUUECKOTO0 U MarHUTHOTO
ANEKTPOMArHUTHBIE CpoiicTBa noJIEH.

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. OKCINEPUMEHTAIILHOE U3YUYECHUE CBOWCTB
[Ilxana 371EKTPOMAarHUTHBIX | BJIEKTPOMArHUTHBIX BOJIH (B TOM YHKCIIE
BOJIH. Mcnonb3oBanue C IOMOUIEI0 MOOMJIBHOTO TeNE(OHA).
ANEKTPOMArHUTHBIX BOJH AHaM3 PEHTTE€HOBCKAX CHUMKOB
JUTs COTOBOM CBSI3H. YeJIOBEUYECKOr0 OPraHu3Ma.
DNEKTPOMAarHuTHas NpUpoaa | AHaIN3 TEKCTOB, ONMCHIBAOIINX MPOSIBICHHS
cBeta. CKOpPOCTh CBETA. AJIEKTPOMArHUTHOTO U3TYYEHUS B TPHPO/IE:
BonHOBBIE CBOMCTBA CBETA | YKUBBIE OPraHU3MbIL, U3TYYCHHUS] HEOECHBIX TET
(CMBICIIOBOE UTEHUE).
PacnioznaBanue 1 aHanM3 pasIMYHbIX
NPUMECHEHUN 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
H3ydeHne BOJHOBBIX CBOMCTB CBETA.
Pewmenue 3ana4 ¢ ucnonb30BaHuEM GOpMyI
JUTSL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, AJTUHBI
BOJIHBI M YaCTOTHI CBETA
Hroro no pazneny 6
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Pasznen 4. CBeToBbIE ABJICHUA

4.1

3aKOHBI
pacrpoCTPaHCHUS
CBETa

JlyueBas mozens cBeTa.
HcroyHukm ceera.
IIpsamommHeiHoe
pPacrpoCTPAHEHHE CBETA.
3armenust ConHua v JIyHeI.
Orpaxkenue ceera. I1nockoe
3epKaJI0. 3aKOH OTPAKEHUS
CBETA.

[Ipenomnenue cera. 3akoH
IpesioMileHns ceeta. 11onHoe
BHYTPEHHEE OTPAKEHUE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIAX

HaOmroeHue onbIToB, JEMOHCTPUPYIOIIUX
SBJIEHUE MPAMOJIMHEHHOTO pacpOCTPaHECHHSI
cBeTa (BOBHUKHOBEHUE TCHU W MOJTYTEHU ),

U UX UHTEPIPETALMS C UCTIOIb30BAHUEM
NOHSITHS CBETOBOIO JIy4a.

OOBACHEHNE W MOACITMPOBAHUE COTHEYHOTO
JIYHHOT'O 3aTMEHUH.

Hccnenoanrie 3aBUCHMOCTH YITIa OTPAYKEHUS
CBETOBOI'O JIy4a OT YrJla NaJCHUS.

H3ydeHne CBOMCTB H300PAKEHUS B TUIOCKOM
3epKaje.

HaGnronenne n 0ObsICHEHHE OTIBITOB

1O MOJIYYEHUIO N300PAKEHUN B BOTHYTOM U
BBINYKJIOM 3¢pkanax. Habmonenue u
OOBSICHEHHE OMBITOB MO MPETOMIIEHUIO CBETA
Ha T'PaHMIIC PA3JIMYHBIX CPEM, B TOM YHUCIIE
OIBITOB C MOJIHBIM BHYTPEHHUM OTPAKECHUEM.
Hccnenosanne 3aBUCUMOCTH yIiia
NPETOMJIEHUS OT YIJIa NAaACHHs CBETOBOTO Jy4a
Ha T'PAHHMIIC «BO3IYX—CTEKIION.
PacnoznaBanue sBJIEHUI OTPKEHUS U
NPETIOMJIEHUS CBETA B MOBCEAHEBHOM JKHA3HH.
AHanu3 U 00BICHEHHE SBICHUS ONTUYECKOTO
MUpaXa.

Pewmenue 3ana4 ¢ MCNoab30BaHUEM 3aKOHOB
OTPAKEHUS U TIPEIOMIICHHS CBETA
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4.2 | JInH3BI U ONTUYECKUE 6 Jlunza. Xoxa nyueit B uH3e. | [TonydeHne n300pakeHnid ¢ TOMOILBIO
npuOOpHI OnTuyeckas cucrema cOoOMPpArOLIE ¥ pacCeHBArOLICH JIMH3.
(doroannapara, MUkpockona | OnpeaeneHue (OKYCHOrO pacCTOSHUS U
1 Teneckona. I'na3 kak ONTUYECKON CHJIBI COOMPAOIIEH JIMH3BI.
ONTHYECKas CUCTEMA. AHaym3 yCTPOMCTBA M MPUHIMIIA ACHCTBUS
brmuzopykocts HEKOTOPBIX ONTUUYECKUX MTPUOOPOB:
JATbHO30PKOCTh (oroarnmapara, MUKPOCKOIIA, TEJIECKOMA.
H3ydeHne MOAEH r1a3a Kak ONTHYECKOM
CUCTEMBI. AHANN3 SIBJICHUN OJM30PYKOCTH
U 1aJbHO30PKOCTHU, IPUHIIMIA ACHCTBUS
OYKOB
4.3 | Paznoxkenue 6€510ro 3 Paznoxenue 6emoro ceera Hab6atonenue paznoskeHust 6€10ro cBeTa
CBETA B CIIEKTP B criekTp. OnbiTl HBIOTOHA. | B CHIEKTP.
CItoskeHUE CIIEKTPATBHBIX Hab6atonenue u 00bICHEHHE ONBITOB
1BeTOB. Jlucnepcus ceera 10 MOJIYYEHUIO OEJIOr0 CBETA MPH CIIOKEHUH
CBETA PA3HBIX LIBETOB.
[TpoBeneHue 1 OOBICHEHUE ONBITOB
MO BOCIPUSTHIO I[BETA MPEAMETOB MPH UX
HaOJIFOJIEHUH YEPE3 LIBETOBBIE (PHITBTPHI
(LIBETHBIE OYKH )
Hroro nio pazaeny 15
Paznen S. KBaHTOBBIC SIBJICHUSA
5.1 | Ucnyckanue u 4 Onwitel Pe3epdopna u OO6cyxaeHue 11enmm oneiToB Pesepdopna

MMOoTJIOMCHUC CBCTA
aTOMOM

IJ1aHCTapHasi MOACJIbL aroMa.

Mogens atoma bopa.
Hcnyckanue U oryioneHme

MO UCCICIOBAHHUIO ATOMOB, BBIABHKCHHUC
I'HIIOTC3 O BOBMOXKHEIX PC3yJIbTaTax OILITOB
B 3aBUCUMOCTH OT IPCAIoJaracMoro CTpoCHuA
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cBera aroMOM. KBaHTEHL.
JInnelyarbie COEKTPhI

aToOMOB, (JOPMYITMPOBAHUE BHIBOJOB

W3 PE3YIIBTATOB OIBITOB.

OO0cy>xeHne TPOTUBOPEUNI TITAHETAPHOM
MOJIEJIA aTOMa U OCHOBAHWH JUIS TUITOTE3bI
Bopa o craumoHapHbix opOHUTax 3MEKTPOHOB.
HaGnroneHune CrmomHbIX ¥ TUHEHYATHIX
CIIEKTPOB U3JIyYCHUS Pa3INYHBIX BEIIECTB.
OOBACHEHHUE JIMHERYATHIX CIEKTPOB U3TyUEHUS

52

CrpoeHue aroMHOTO
saapa

PamnoaktuBHOCTh. Asb(a-,
0eTa- ¥ raMMa-U3JIy4YCHUSI.
CrpoeHne aTOMHOr O spa.
HyxkJiionHas mozenb
aTOMHOTO siapa. M30Tonsl.
PangnoaktuBHEBIE
npespatienusd. [lepuon
MOJIypacraa arTOMHBIX SAEP

OOCyXKIeHUE BO3MOKHBIX THITIOTE3 O MOJIENSAX
CTPOEHUS Spa.

OnpeneneHue cocrapa siAep Mo 3a1aHHBIM
MAaCCOBBIM M 3apsi/IOBBIM YUCIIAM U

0 MOJIOKEHUIO B EPUOAUYECKON CUCTEME
3JIEMEHTOB.

AHayM3 U3MEHEHUS COCTABA S/IPa U €T0
MOJIOKCHUS B IEPUOAMYECKOM CUCTEME

MPU O-paAOaKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL 1O TOTOBBIM
(dororpadusim.

OOHapyKCHUE U U3MEPCHHUE PAUAIMOHHOTO
(hoHa C MOMOIIIBIO JO3UMETPA, OLICHKA €TI0
WHTCHCHUBHOCTH.

Amnanu3 OMOJIOTHYECKUX U3MCHEHUH,
MPOUCXOMSIINAX O ACHCTBUEM
PaJIMOAKTUBHBIX W3TyUYEHUN.

Hcnonb3oBanue paimoOakTUBHBIX U3TyYECHUN
B MCJULINHE
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5.3 | S nepHble peaknuu 7 S nepHsle peakuuu. 3aKkoHbl | PemeHune 3a1a4 ¢ UCIOMb30BAHUEM 3aKOHOB
COXpaHEHHUA 3apsAA0BOIO U COXPAaHEHHS MACCOBBIX U 3apsA0BbIX YMCEIl
MacCOBOI0 YMCEIl. DHEPIHsl | HA ONPENETICHUE PE3YJIIbTATOB SAEPHBIX
CBSI3M aTOMHBIX Aaep. CBsA3b | pEAKLMIA, AaHATIU3 BO3MOXKHOCTH WJIA
MacChl M SHEPruM. Peakiimi | HEBO3MOXKHOCTH SACPHON PEaKLINK.
CUHTE3a U JCIIEHUS SAEP. OneHKa 3HEPIUM CBSI3U AIEP C UCIIOJIB30BAHUEM
Hctounuku sueprun Conuia | GopMysl DWHINTEHHA.
1 3BE31. A nepHas OO0cy:XIeHNE NEPCIEKTUB NCIIOIb30BAHUS
JHepreTuka. Jlefcreus VIIPaBISAEMOr0 TEPMOSIEPHOTO CHHTESA.
PaMOaKTUBHBIX M3MyYeHUl | OOCYKACHHE MPEUMYILECTB U SKOJIOTUYECKUX
HA JKUBLIC OPraHU3MBbI npo0JIEM, CBA3aHHBIX C AJEPHON SHEPreTUKON
Hroro nio pazaeny 17

IHHoBTOpUTEIBLHO0-00001A0IIMIT MOAYIb

IToBTOpEHUE M
00o0uIcHHE
COJIEPKaHUs Kypca
(bu3uku 3a 7-9 Kiaccel

9

Cucremaruzanus u
00001ICHHE TPEIMETHOTO
COACPYKaHMs U ONbITa
JESATEILHOCTH,
npPUOOPETEHHOTO

IPU U3YUYEHUHU BCETO Kypca
(PM3MKH OCHOBHOTO O0WIETO
o0pa3oBaHusl.

IToaroroBka K OCHOBHOMY
rOCyJaPCTBEHHOMY
JK3aMEHy MO (U3UKE

JUTs 00Y4arouuxcs,
BbIOpABIKX 3TOT YUEOHBIH
npeaMeT

BeinonHenne yueOHbIX 3a0aHnid, TPEOYIOINX
JEMOHCTPALMU KOMIETEHTHOCTEH,
XapaKTEPU3YIOLIMX €CTECTBEHHOHAYYHYO
I'PaMOTHOCTB:

— IPUMEHEHUS MOJYYCHHBIX 3HAHUN

JUTSL HAYYHOTO OOBICHEHUS (PUBHUECKUX
SBJICHAN B OKPYXKAIOIEHA IIPUPOJIE,

B NTOBCETHEBHOM JKU3HH W BBISIBIICHUS
(PM3NUYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOT U,

— IPUMEHEHUST OCBOCHHBIX
AKCIEPUMEHTATIBHBIX YMEHUIA

JUTS KCCIIE0BAHMS (PU3NUYECKUX SIBIICHHUIA,
B TOM YMCJIE JI1 TPOBEPKH TUIOTE3
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Y BBIABJICHHS 3aKOHOMEPHOCTEN.

Pemenue pac4€THBIX 3a/1a4, B TOM YUCIIE
OPEANOJIAr AN X UCITOJIb30BAHNE (PUBHUECKUX
MOJIEJIEW M OCHOBAHHBIX HA COJIEP)KaHNH
PA3IMYHBIX PA3JEIIOB Kypca (U3KKH.
BrinosiHeHHe U 3a11uTa rpynmnoBbIX WIKA
WHIABUAYAJIBHBIX IPOEKTOB, CBA3aHHBIX

C coAcpKaHuEM Kypca (PU3NKu

Hroro nio pazaeny

OBUIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME
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