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HNOACHUTEJIBHASA 3AITUCKA

[Iporpamma no (u3uke Ha YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs COCTaBIICHA
Ha OCHOBE MOJIOKEHUM W TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaresibHOM mnporpammel, npencraBieHHbix B @I'OC OO0, a taxxke
¢ yu€roM deaepanbHOi pabouelt mporpaMmsel Bociutanus 1 KoHneniuu npenogaBaHus
yueOHoro npenmera «Duzukay.

Copnepxanue mporpaMMmbl 10 (uU3MKe HampaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYaIOIIUXCS U OpPTraHU3aLUI0 U3yYeHUs (PU3UKU
Ha JEATEILHOCTHON OcHOBe. B mporpamMe mo (u3MKe YUHUTHIBAIOTCS BO3MOXHOCTHU
yueOHOro mnpeaMera B peammzanuu TpedoBanuid PI'OC OOO k mIaHUPYyEMbIM
JUYHOCTHBIM U METANpeAMETHBIM pe3yjbTaTaM OOYYEHHs, a TaKKEe MEXKIpPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOILEro
00pa3zoBaHusl.

[Iporpamma 1o (U3MKE yCTaHABIMBAET pacCIpeiesieHne Y4eOHOro marepuala
no romam oOyuenus (1Mo Kiaccam), TIpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTD
U3YyYEHHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COJIEP)KaHUS U yUyETe
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[IporpamMma no ¢u3uke pa3paboTaHa C LENbIO OKa3aHUS METOAWYECKOW MOMOIIU
YUUTEIIO B CO3aHUH pabodell MporpaMMbl 10 yUeOHOMY MPEIMETY.

®dusuka SBISETCI CUCTEMOOOPA3yIOIIUM Ul €CTECTBEHHO-HAYYHBIX YUE€OHBIX
NPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLIECCOB U SIBJICHUH,
U3Yy4aeMbIX XMMHUEH, OMOJIOrMed, acTpoHOMHEN W (u3Mueckoil reorpadueid, BHOCUT
BKJIaJ] B E€CTECTBEHHO-HAYYHYIO KAapTUHY MHpPA, MPEJOCTaBISIET HaumboJiee SCHbIE
o0Opa3upl MPUMEHEHHS HAyYHOTO METOoAa II03HAHUSA, TO €CTh CIOoco0a MOJIyYEeHUs
JIOCTOBEPHBIX 3HAHUIN O MUPE.

Onna w3 rIaBHBIX 3a7ad  (U3MYECKOro O00pa3oBaHHMS B CTPYKType OOIIEro
00pa30BaHus COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U MHTEpeca
K HayKe y OO y4aromIuxcs.

N3yuenue pu3nku Ha 06a30BOM ypOBHE MPEANOIAaraeT OBJAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPaMOTHOCTb:

HAYYHO OOBSICHSTH SBJICHUSA,

OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEOBaHMS;

WHTEPIPETUPOBATh JaHHBIE W  HWCIOJB30BAaTh HAyYHBIE JIOKA3aTEIbCTBA
JUTS TIOJTyY€HUST BEIBOJIOBY.

Henu nzydyeHus: pU3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl ONpPEAeICHbI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «®dusmka» B o0pa3zoBaTEIbHBIX

OpraHu3anusax Poccuiickoit Penepannu, pean3yrOLIINAX OCHOBHBIE
oO1eoOpa3zoBarenbHble  MPOrPAMMBI,
YTBEPKIAEHHON peleHneM Koiernn MunucrepcTBa NpoCBeeHUs

Poccuiickoii @eaeparyu (mpotokost ot 3 pekadpst 2019 r. Ne [TK-4BH).

[enn n3ydenus Gpu3nku:
NpHOOpPETeHHEe WHTEpeca W CTPEMIICHHS OOYYaronMXcs K HAyYHOMY H3YUYCHHIO
IPUPOJIBI, PA3BUTHE X MHTEIUICKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;



pa3BUTHE TPEACTABICHUN O HAYYHOM METOJ€ TO3HaHUS U (HOpPMHUPOBaHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM,

(GopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTra H3y4yeHUs OCHOB
CTpOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHUE TPEACTABICHUH O poOMM (QU3MKA JJISI  PA3BUTHS

JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUN O BO3MOXHBIX cdepax Oyaymied npodeccruoHaTbHON
JeSITENIbHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JalbHEHIIEMYy O0Yy4E€HUIO B ATOM
HaIpaBJICHUH.

JlocTkeHre 3TUX LeJiel MporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus 00eCIeurnBaeTCs PEHICHUEM CIIEIYIONUX 3a/1ay:

npuoOpeTeHne 3HAHWW O JTUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEeHHE YMEHUN OINUChIBaTh M OOBACHATH  (pU3MUYECKUE
SIBJICHUSI C MCIIOJIb30BAaHUEM TIOTYUCHHBIX 3HAHUIA;

OCBOEHHE METO/IOB PEIICHHUS MPOCTEUIINX PACUETHBIX 3a/1ad C HMCIOJb30BAHUEM
(du3znyeCcCKuX MOJIEIeH, TBOPUECKUX U MPAKTUKO- OPUEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHHMI HAOJIONaTh MPUPOJHBIC SIBJICHUS W BBIMOIHATH OIBITHI,
ngabopaTopHble pabOThl W SKCIEPUMEHTAIbHBIE HCCICIOBAaHHUS C HCIIOIb30BAHUEM
U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHUE MPUEMOB pabOTHl ¢ MHPOpMaLMEll (HU3NIECKOTO COAEPKaHUs, BKIIOUYas
UH(GOPMAIIMI0O O COBPEMEHHBIX JOCTKEHUSX (HU3UKM, aHaIM3 HM KPUTHYECKOE
OlLIEHHMBaHUE UH(POpMAIINH;

3HAKOMCTBO CO cdepamMu NpodEeCCHOHAIBHOM JESATEIBHOCTU, CBSI3AHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKEHHUSAX
(bu3HYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus otBoautcs 204 gaca: B 7 kiacce — 68 uacoB (2 waca B Hemeno), B
8 kiacce — 68 gacoB (2 vaca B Henenro), B 9 kiacce — 68 yaca (2 yaca B HeZeIo).

COAEPXAHUE OBYUYEHUA

7 Kkiace

®u3nka u pusnyecKre MeTOAbl U3yUeHUsl MPUPOAbI. (44)

Oduzuka — Hayka o mpupozae. HabGmronenue m ommcanue (GU3MYECKUX SBICHUM.
®uznueckne npubopbl. du3Myeckue BEIUYMHBI M WX wu3MepeHue. l[lorpemmHoctu
n3MepeHui. MexyHapoaHas cucrema eaqnHul. @usuka u TexHuka. Ous3uka u pa3BUTHE
MPEICTABICHUI O MaTEPUAITBHOM MUPE.

Jlemoncmpayuu.

[Ipumepsl MEXaHWYECKUX, TEIJIOBBIX, 3JEKTPUUYECKUX, MArHUTHBIX M CBETOBBIX
saBieHuN. Ouzndeckue npudophI.

Jlabopamophvie pabomwi u onvimol.

1. Uzmepenue puzuueckux geruuun ¢ yuemom adcoaomuol no2peuHoCcmu.
2. Onpeodenenue yeHvl OeleHUsi UsMepumenbHo20 npubopa
3. Uszmeperue Onumbi.
4. Usmepenue memnepamypol.
IlepBoHayajibHbIE CBEJIEHUS O CTPOEHUM BemiecTBa. (6 4)



Crpoenne BemiectBa. Juddysus. BzaummoneiictBue uactuil BemecTBa. Mojenn
CTPOEHHUS Ta30B, )KUAKOCTEH U TBEPABIX TEI U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
ITUX MOJEIIEH.

Jlemoncmpayuu.

Huddysus B razax u xxkugkoctsax. CoxpaHeHne o0beMa KUIKOCTH PU U3MEHEHUH
¢dopmel cocyna. CrieryieHne CBUHIIOBBIX LIUIHMHIPOB.

Jlabopamopnas paboma.

5. UzmepeHnue pazmepos manvix me.

B3aunmoaeiictBue Tei. (204)

Mexanudeckoe JBuKeHHE. OTHOCHUTEIBHOCTh MEXAHHYECKOTO  JIBHXKCHHS.
Tpaexropus. [IyTs. [Ipsamonuneiinoe paBHOMEpHOE IBHKEHHE. CKOPOCTh pAaBHOMEPHOTO
PSAMOJIMHEWHOTO ABWKEHUs. HepaBHOMepHOe nBukeHue. fIBnenne unepuuu. Macca
Tena. M3MepeHue Mmacchl Tella ¢ momolplo BecoB. IlmoTHoCTs BemiecTBa. MeTobl
M3MEPEHUS MACChl U TUIOTHOCTH. B3aumopencreue ten. Cuna. [IpaBuiio ciioxeHus cui,
JNEUCTBYIOIIMX 1O OJHOM npsMon. Cuna ynpyroctu. 3akoH I'yka. Metonsl n3MepeHus
cunbl. Jlunamomertp. I'papmueckoe nzoOpaxeHue cuibl. SBieHue Tarorenus. Cuiia
TsokecTH. CBsi3b MEXAy CHION TsbkecTu M maccoil. Bec tena. Cuna Tpenus. Tpenue
CKOJIbXKEeHUS, KaueHus, mokos. [Togmmmauku. [{enTp Tsoxectu Tena.

Jlemoncmpayuu.

PaBHOMepHOE npsiMonHEetHOE ABMKeHNE. OTHOCUTENBHOCTD JABMXCHUS. SIBICHUE
uHepiun. Bzanmopeiicteue ten. Cnoxenue cui. Cuiia TpeHusl.

Jlabopamophvie pabomwi u onvimoi.

6. MUzyuenue 3agucumocmu nNymu Om 6peMeHU NpU  NPAMOIUHELHOM
DABHOMEPHOM OBUNHCEHUU.

7. H3mepenue ckopocmu.

8.  U3mepenue maccvl mena Ha poIYaANCHBIX BECAX.

9. MUsmepenue obvema meepoo2o meina.

10. Hzmepenue nromnocmu meepoozo mea.

11. Hccnedosanue 3asucumocmu Cuivl ynpy2ocmu om YOJUHEHUsSL NPYHCUHDL.

12. HUsmepenue scecmrkocmu NPyICUHbL.

13. HUccnedosanue 3agucumocmu cuibl MpeHUsi CKOJbIHCEHUS OM  CUJb
HOPMANbHO20 0ABLEHUS.

14. Onpeoenenue yenmpa msoicecmu nioCKOU NAACMUHbL.

J/laBJjieHne TBEPABIX TeJl, ra30B, KUAKOCTEl. (224)

HaBnenue. [laBnenue TBepabix Ten. JlaBmenue raza. OObsICHEHUE JaBJICHUS HA
OCHOBE MOJIEKYJIIPHO-KMHETHYECKUX mpeacTaBieHuid. 3akoH llackang. [laBnenue B
xuakoct u rase. CooOmarommecs cocyanl. [IImto3el. ['mapaBnuueckuit  mpecc.
['mapaBaryeckuii TOpMO3.

Atmocheproe naBnenue. Onwir Toppuduennu. Metoasl M3MepeHUs ITaBICHUS.
bapometp-aneponn. M3menenne atmochepHOro AaBICHHUS C BBICOTOM. MaHOMeT.
Hacoc.

3akoH ApxuMmena. ¥YcnoBue minaBanus tei. [lnaBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu. 3aBUCUMOCTD AaBJIEHUS TBEPJIOTO TEJIa HA OMOPY OT JEUCTBYIOLIEH
cuibl W mioniaau omnopel. OOHapykeHue atMocdepHoro napieHus. M3mepeHue
aTMoc(epHOro naBieHusi 6bapomerpoM-anepounoM. 3akoH [lackans. ['mapaBnuyeckuit
npecc. 3aKkoH ApXUmea.

Jlabopamophvie pabomwi u onvimot.



15. Uszmepenue oasnenusi meepoo2o mena Ha Onopy.

16. Hzmepenue evimanxuearoujeli cuivl, Oelcmeyroueti Ha NOSPYHCEHHOE 8
ACUOKOCMB MeEJlO.

17. Bwisacnenue ycnosuii niaganusi meia 8 #CuoKoCmu.

PadoTa u MougHocTh. JHeprus. (13 4)

PaGora cumnbl, AeHCTBYIOIIEH MO HANpaBICHUIO ABWKEHHS Teja. MOIIHOCTB.
Kunernueckass »sHeprusi JABukylierocs tena. lloTeHuuanbHass dHEprus Tedl.
[IpeBpaienre OJHOrO BMJA MEXAHMYECKOM DHEPTUM B APYrod. MeTonbl u3MepeHus
pabOThl, MOLITHOCTH U SHEPTHH.

[IpocTbie MexaHU3MBI. Y CJIOBHS paBHOBecHs pblyara. MomeHT cuiibl. PaBHOBecue
TeJa C 3aKPErUICHHOM OChIO0 BpalleHus. Bujbsl paBHOBecHs Ten. «30JI0TO€ MPABUIIO»
Mexanuku. KoadduimeHT nonaesHoro aeicTBus.

Jlemoncmpayuu. 1IpocTbie MEXaHU3MBI.

Jlabopamophvie pabomwi u onvimol.

17. Buisacnenue ycnosus pasnosecus pvluaza. Mzmepenue KII/] npu nooveme mena
1O HAKJIOHHOU NAOCKOCMU.

HToroBoe noBropenmue (3 4)

8 kinacc

TemoBble siBjieHus (13 yacoB)

TeroBoe nBmxeHue. Tepmomerp. CBs3b TEMIIEPATYPHI CO CPEIHEN CKOPOCTHIO
JBIKEHUS €ro MOJIeKysl. BHyTpeHHss sHeprud. [[Ba cnoco0a W3MeHeHUs: BHYTpPEHHEN
OHEPruu: Tervionepenaya U padora. Bumsl temnonepenayu. KonmuecTBO TEIUIOTHI.
VenbHas TEMIOEMKOCTh BEIIECTBA. YIENIbHAS TEIUIOTAa CrOpaHus TOIUIMBA. 3aKOH
COXPaHEHMS SHEPTMU B MEXaHUYECKUX U TEIUIOBBIX IMPOLIECCaX.

Llemoncmpayuu.

W3meHenue sHeprum Teia MpH coBeplieHUU padoThl. KOHBEKIUS B KUIKOCTH.
Tennonepenada nytem u3nydeHus. CpaBHEHUE YJIENbHBIX TEINIOEMKOCTEN Pa3IMUHbIX
BEILIECTB.

Jlabopamophvie pabomwi u onvimol.

1. HUccneoosanue usmenenus co pemenem memnepamypsbl 0Cmuléaroweli 600bi.

2. Cpasnenue Konuuecme meniomsl NpU  CMEWUBAHUU B00bl  PA3HOU
memnepamypbl.

3. UzmepeHue yoenvHotll menjioemMKkocmu meepoo2o meJd.

N3meHeHue arperaTHbIX COCTOSIHUI BemecTBa (15 4acoB)

ArperatHbie COCTOSAHUS BellecTBa. [lnaBnenue u orBepaeBanue tei. Temmneparypa
TUIABJICHUSA. Y IebHAS TEIUIOTa IiaBieHus. Mcnapenue n koHaeHcanusa. HacblmeHHbIn
nap. OTHocUTENbHAsT BIAXXHOCTh BO3AyXa U ee u3Mepenue. Ilcuxpomerp. Kunenue.
3aBUCHUMOCTh  TEMHEpAaTypbl  KUINEHUS  OT  JIaBJ€HUS.  YJIelbHas  TEIUIoTa
napooOpazoBanusi. OOBSICHEHHE W3MEHEHUS arperaTHbIX COCTOSIHMM Ha OCHOBE
MOJICKYJIIPHO-KUHETUYECKUX TipencTaBieHuid. [IpeoOpa3oBanusi 3HEPTrUU B TEIIOBBIX
nBuratensix. J[purarens BHyTpeHHero cropanus. [lapoBas TypouHa. Xonoamnpauk. KITJ]
TEIJIOBOTO JIBUTATENIsl. DKOJOTUYECKHUE MPOOJIEMbI HCTIOTB30BAHMSI TETUTOBBIX MAIIWH.

Jlemoncmpayuu.

Asnenune ucnapenusa. Kurnenwe BoOAbl. 3aBUCHMOCTb TEMIIEPATypbl KUIIEHHS OT
napiieHus. [lnaBieHne m KpucTauM3anus BellecTB. M3MepeHue BIaXKHOCTH BO3ayXa
IICUXPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOIO JBUraTelii BHYTPEHHETO CrOPAHMUS.
YcTpoiicTBO apoBoit TypOUHBL.



Jlabopamopnas paboma.

4. VI3MepeHue OTHOCUTENBHOM BIIaKHOCTH BO3AYXa.

JyleKTpUYecKue siBJIeHus (25 4acoB)

Onextpu3zanmst Ten. JlBa poma sieKTpuyeckux — 3apsaoB.  IIpoBogHukw,
HEMPOBOAHUKM (IURJICKTPUKH) U MOJYIPOBOAHUKU. B3aumoaeiicTBre 3apssKeHHBIX TEI.
DNeKTpuYecKoe ToJjie. 3aKOH COXPAaHEHHWs 3JIEKTpUYecKoro 3apspaa. Jlenumocthb
ANEKTPUYECKOTO 3apAa. DNeKTpoH. CTpoeHUE aTOMOB.

DJNEKTpUYECKU TOK. ['anbBaHMYECKHE SJIEMEHTBI M aKKyMyJSTOpbI. JlercTBus
AIEKTPUYECKOr0 TOKAa. HampaBiieHHE SJEKTPUYECKOTO TOKa. DJIEKTPUYECKAS LIEMb.
DIIEKTPUYECKHUM TOK B MeTaiax. HocuTenu aneKTpuyecKkoro Toka B MOJyIPOBOIHHUKAX,
razax u osnekrpoiurax. [lomympoBomHukoBeie mpubopsl. Cuina Toka. AMIepMeTp.
DIIEKTPUYECKOE HANpsHKEHUE. BOJIbTMETp. DNEKTpUUECKOE CONPOTUBIEHUE. 3aKOH OMa
U1l y4acTKa DIJIEKTPUYECKOW LENU. YIEIbHOE JJIEKTPUYECKOE COMPOTHUBIICHUE.
Peocrarsl. [locnenoBaTenbHOE U apajuIeIbHOE COEAUHEHNS IPOBOIHUKOB.

PaGora u MomiHOCTh TOKa. KoJM4YecTBO TEMIOTHI, BBIIEISAEMOE MPOBOJAHUKOM C
TokoM. Jlamma  HakanuBaHusA.  OJJEKTPUUECKHWE  HarpeBaTelbHbIE  MPUOOPHI.
DNEeKTpUYECKU CUETYUK. Pacder 35eKTposHepruu, moTpeOasieMoil AIeKTPOIpruOOpOM.
Kopotkoe 3ambikanue. [naBkue npenoxpaHuTeny.

Jlemoncmpayuu.

OnekTpuzanus Ten. /[Ba poaa 3JIEKTPUYECKUX 3apANIOB. Y CTPOMCTBO U ACHCTBUE
aneKTpockomna. [IpoBOAHMKHM M M30JATOPBL. DJIEKTpU3alus udepe3 BiusHue. llepenoc
AIEKTPUYECKOr0 3apsA/ia ¢ OJHOTO Tejaa Ha Apyroe. MICTOUHMKHM MOCTOSHHOTO TOKA.
CocraBiieHUE ANEKTPUUYECKON LIETH.

Jlabopamophvie pabomwi u onvimoi.

5. Coopka snekmpuyeckou yenu u uUsMepeHue CUibl MOKd 8 ee pPAa3IUUHbIX
yuacmkax. Mzmepenue Hanpsasicenus Ha pa3iudHblX yY4acmKkax 31eKmpuideckou
yenu.

6. Pecynuposanue cunvl moxa peocmamom.

{. Hccnedosanue 3agucumocmu CUivbl mMoKa 6 NPOBOOHUKE OM HANPSNCEHUs Ha
€20 KOHYax npu nOCMOSHHOM CONPOMUBTIEHUU.

8. Uzmepenue conpomusnenus.

9. Uzmepenue pabomoi u MOWHOCMU INEKMPULECKO20 MOKA 8 NAMNE.

DJIeKTPOMATHUTHBIE sIBJIEHUs (54acoB)

MarHutHoe T0J€ TOKa. OJJEKTPOMarHuThl M uX mpuMeHeHue. llocTosiHHbIE
Maruutel. MarautHoe nosie 3emin. MarautHsie Oypu. JlelicTBe MarHUTHOTO TOJI Ha
MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb. JIMHAMUK 1 MUKPO(]OH.

Jlemoncmpayuu.

OmneiT Opcrena. [Ipunnun aeicTBUsi MUKpO()OHA U TPOMKOTOBOPUTEIIS.

Jlabopamophwvie pabomui.

10. Céopxa snekmpomacnuma u ucnvimanue e2o Oeticmausl.

11. U3yuenue snexmpuueckoco ogueameisi HOCMOAHHO20 MOKA (Ha MoOeu,).

CgBeToBblIe siBJIeHNd (9 YacoB)

Hcrounnku cBeta. [IpsamonmHenHOE pacipOCTPpaHEHUE CBETA B OJTHOPOIHOMN CpEE.
Otpaxenune cBeTta. 3aKoH oTpaxkeHus. [lmockoe 3epkano. I[Ipenomnenne csera. JIunza.
@DOKyCHOE pacCTOsSIHUE U ONITUYECKas cuia JTuH3bl. [locTpoenne n3o0paxxeHuil B TMH3aX.
['na3 kak ontuueckas cucreMa. Jledektsl 3penus. Ontuyeckue npuodophl.

Jlemoncmpayuu.



Hcrounnku cBeta. [IpsmonuHeliHOE pacnpoCTpaHEHHE CBeTa. 3aKOH OTPAKEHHUS
cBera. M3oOpaxenue B mmiockoMm 3epkane. I[Ipemomnenue cBera. Xonx Jyded B
cobuparomeld u paccenBaromel muH3ax. [lomyuenne n300pakeHU C MOMOIIBIO JTMH3.
[IpyHIMN 1eWCTBUS MPOEKIMOHHOTO anmapara. Moaens riasa.
Jlabopamopnvie pabomul u onvimeoi.
12. Uccneoosanue 3asucumocmu yena ompasxceHusi om y2ia naoenus ceemad.
13. Hccneoosanue 3asucumocmu yena npenomienus om y2ia nadeHus ceemad.
14. Usmepenue ¢hoxycnozo paccmosnus coouparowiers TuH3bl.
15. Ionyuenue uzoopasicenutl.

Hrorosoe noBropenue (2 gyaca)

9 kiacc

3akoHbI B3aUMO/IelicTBHS U ABMKeHHs TeJl (24 4acoB)

Marepuanenas  Touka. Cucrema  orcuera. Ilepememenune.  CkopocTh
MPSAMOJIMHEWHOTO PAaBHOMEPHOTO JABWKEHUA. [IpsAMonuHEiHOE pPaBHOYCKOPEHHOE
JBUKEHUE. MTHOBEHHAsi CKOpPOCTb. YcCKopeHue. I'papuku 3aBUCUMOCTH CKOPOCTH U
NepeMEIICHUs] OT BPEMEHU MPU MPSIMOJIMHEHHOM PAaBHOMEPHOM M PaBHOYCKOPEHHOM
NBIKEHUSIX. OTHOCHUTENIBHOCTh MEXAaHMUYECKOTO JBUXKEHHUs. [ 'eolieHTpuueckas |
TEIUOLIEHTPUYECKAs cUcTeMbl Mupa. MHepumansHas cucteMa orcyeTa. [lepBblii, BTopoi
u Tpetuii 3akoHbl HproToHa. CBoOogHOE manenne. HeBecoMocTh. 3aKOH BCEMHPHOTO
TarotreHus. MickyccTBeHHbIE CITyTHUKU 3eMiau. VIMITyibe. 3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE ABUXKEHUE.

Jlemoncmpayuu.

OTHOCHUTENBHOCTD JBIKEHUS. PaBHOycKOpeHHOe jBrxkeHue. CBoOOAHOE MajieHue
Ten B TpyOke Hprotona. HampaBneHue ckopocTd MpU paBHOMEPHOM JABUKEHUH IO
OKpy>kHOCTH. Bropoii 3akoH Herotona. Tpernii 3akon Herotona. HeBecomocTs. 3akoH
COXpaHEHUS UMITYJibca. PeakTuBHOE ABUKEHHUE. .

JlabopamopHhvie pabomwi u onvimol.

1. Uccneoosarnue pasHoyckopenHo2o 08udiceHus 6e3 Ha4aabHOl CKOPOCMU.
2. Usmepenue yckopenus c600600H020 NAOEHUSI.

Mexanudeckue Kosie0anus u BoJHbL. 3ByK. (11 yacos)

Konebarenbnoe nBuxenue. [Ipy>KUHHBIN, HUTSHOW, MaTeMaTHUYECKUI MasTHUKH.
CBoOonHbBIE W BBIHYXKJEHHbIE KoyieOaHudA. 3aTyxaromue kojedanus. KonebarenbHas
cuctema. AMIUIUTYAa, MEpUOJ, 4YacToTa kosieOanuil. I[IpeBparieHue sHEpruu mpu
KoJie0aTeIpHOM JBIKEHUU. Pe3oHaHC.

Pacnpoctpanenune konebanuit B ynpyrux cpenax. IIpomonbHble M IMOINEepeyHbIe
BOJIHBI. J[iuHa BosiHBI. CKOPOCTH BOJIHBI. 3BYKOBBI€ BOJIHBI. CKOpOCTH 3ByKa. BhicoTa,
TEMOpP U TPOMKOCTb 3BYKa. IXO.

Jlemoncmpayuu.

Mexannyeckue kojeOanus. MexaHnueckre BOJIHbI. 3BYKOBBIE KOJICOaHUs. Y CIIOBHS
pacrpoCcTpaHeHUs 3ByKa.

Jlabopamophvie pabomsi u onvimei.

3. Uccneoosanue 3agucumocmu nepuooa KoaeOauuil npysCUHHOSO0 MASMHUKA
OM MACChl 2PY3a U HCeCMKOCMU NPYIHCUHDL.
4. HUccrneoosanue 3a8UcCuMocmu nepuood u 4acmomsl c80000HLIX KOIeOAHUL
HUMAHO20 MASIMHUKA OM OJIUHbL HUMU.
JyekTpoMarHutHoe noJe (15 yacos)



MarnuTtHoe noJsie. OTHOPOJHOE U HEOJHOPOJHOE MAarHUTHOE IOJIE. HAaIpaBJICHHE
TOKa M HalpaBJieHHEe JUHUM ero MarHUTHOrO noJisi. [IpaBuno OypaBunka. OOHapyxeHne
MarHuTtHoro noJiist. [IpaBuno nesor pyku. MHAyKIus MarHUTHOTO moJiss. MarHUTHBIN
noTok. OnbiTel @apanes. DIeKTpoMarHuTHas HAYKIUsA. HanpaBienne nHIyKIMOHHOTO
toka. lIpaBuno Jlenma. SBnenue camomnayknuu. Ilepemenssiii TOk. I'eHepaTop
nepeMeHHoro Toka. [IpeoOpa3oBanus sHEpruu B 3JeKTporeneparopax. Tpanchopmarop.
[lepenaya >IEeKTPUYECKON SHEPTUN HA PACCTOSHHUE.

DJIEKTPOMarHuTHOE noJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CkopocTb
ANIEKTPOMArHUTHBIX BOJIH. BIUAHHE 3IEKTPOMArHUTHBIX W3Iy4YEHUH Ha IKHUBBIC
opranusmbl. Konnencarop. KonebarenbHblii KOHTYp. [lomydyeHue 3ieKTpOMarHUTHBIX
kosjeOanuil. IIpuHIMIBI PaAMOCBI3W U TENEBUJICHUSA. DJIEKTPOMArHUTHAS MPUPOA
ceera. IIpenmomnenue cBera. Ilokazarens npenomiienus. [ucnepcust cBera. Tumsl
ONTUYECKUX CHEKTpoB. IlornonieHrne n nucnyckanue cBeta aroMamu. IIpoucxoxaenue
JIMHENYATHIX CIIEKTPOB.

Jlemoncmpayuu.

YcTpoiicTBO KOHJIEHCATOpa. DHeprus 3apSKEHHOTO KOHJIEHCATOpa.
DnekTpoMarHuTHbIE KosieOanus. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. /lucniepcus ceera.
[Tomyyenue O6enoro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamophwvie pabomwi u onvimoi.

S. Uzyuenue aenenus 31eKMpPOMASHUMHOU UHOYKYUU.
6. Habnooenue cnIoOWHO20 U TUHEUYAMO020 CHEKMPO8.

Crtpoenue aTomMa U aTOMHOI0 siipa. 14 yacos
PannoakTHBHOCTH KaK CBUJIETEIILCTBO CJIIOKHOIO CTpOEHHUsI aToMOB. Ajb(da-, Oerta-,
ramma-uznydenus. OmnbiTel Pesepdopna. SAnepnas Momens aroma. PammoakThBHBIE
npeBpanieHuss aToMHbIX saep. CoxpaHEHWE 3apsJ0BOTO W MACCOBOIO YHCEN IpHU
SAJIEPHBIX PEAKIUAX. MeTO bl HAOIIOCHUS U PETUCTPAIIMU YACTHIL B SIICPHON (U3HKE.
[IpoToHHO-HENTPOHHASI MOJIEIIb sipa. PU3UYECKUI CMBICH 3apPSAA0BOT0 U MaCCOBOTO
yucen. M3otonsl. IIpaBuna cMmemieHusi. DHeprus CBsI3M 4acTull B sape. Jlenenue saep
ypana. llemnas peakums. SnepHas odHepretuka. DKOJIOTHYECKHE TPOOIEMBI
ucnons3oBanuss ADC. Jlosumerpus. llepuon monypacnaga. 3akOH paMOAKTUBHOTO
pacnana. BausiHue paJlMOaKTUBHBIX U3JIyYEHUN HA JKMBBIE OpraHu3Mbl. TepmosiaepHas
peaxkuumsi. Uctounnku 3Heprun CoyHIA U 3BE3/I.
Jlemoncmpayuu.
Mogens onbiTa Pesepdopaa. Habmronenue TpexoB B kamepe Busibcona. Y cTpoiicTBO
Y JICUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHII.
Jlabopamophvie pabomwi u onvimoi.
1. U3yuenue denenus s0pa amoma ypana no pomozpaghuu mpexos.
8. U3yuenue mpekos 3apsdiceHHbIX Yacmuy no 20mossvim omozpadusim.
9. Usmepenue ecmecmgenHHo20  paduayuoHHo20  GoHa  003UMEMPOM.
(6upmyanvrasi)
HNTorosoe moBropenue 4 yaca



INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydyenue ¢u3uku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS HAIMpPaBJICHO
Ha JOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3ybTaToB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTe m3ydeHuss (U3UKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
y obyyatotierocs 0ynyT chopMHUpPOBaHBI CIEAYIONINE TNYHOCTHBIEC PE3YJIbTATHI B YACTH:

1) MaTPpUOTUICCKOro BOCIIUTAHMUA

NPOSIBJICHHNE HMHTEpPeca K HCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHICKOMN
bu3HYecKoil HayKH;
IIEHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUUCKUX YIEHBIX-(DU3UKOB,

2) I'PAKIAHCKOro U 1yXOBHO-HPaAaBCTBECHHOI'O BOCIIUTAHMUSA

TOTOBHOCTh K AaKTHBHOMY YyYacCTHIO B OOCYXJICHHH OOICCTBEHHO-3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBA3aHHBIX C IMPAKTHYECKUM MPHUMEHEHUEM JIOCTHKEHUM
[11)76370978

OCO3HaHHE BAXKHOCTU MOPAJTbHO-3TUYECKHUX MPUHIIMIIOB B ACATEILHOCTH YUEHOT O,

3) 3C¢TeTHYECKOr 0 BOCIIMTAHMS:

BOCHPUATHE ACTETUUECKUX KauyecTB (PU3MYECKOM HayKh: €€ TapMOHHYHOIO
IIOCTPOEHHUS], CTPOI'OCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI 0 MO3HAHUS

OCO3HaHUE IIEHHOCTH (PU3MYECKOM HayKd KaK MOIIHOTO MHCTPYMEHTa IO3HAHUS
MHpa, OCHOBBI PAa3BUTHS TEXHOJOTHUM, BAXKHENIIEN COCTABISAIOIIEH KyIbTYPHI;

pa3BUTHE HAydyHOM Jr0003HATEIbHOCTH, HWHTEpeca K HCCIENOBaTEIbCKOM
NEATEIbHOCTH;

5) hopMupoBaHus KYJIbTYPbl 310POBbSI H IMOIHOHAJILHOTO 0J1ArONOIYYHsI:
OCO3HaHWE  IIEHHOCTH  Oe3omacHoro oOpa3a JKM3HH B

COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MPaBWII 0€30MaCHOTO

MOBEJICHUSI HA TPAHCIIOPTE, Ha JIOPOTaX, C AIEKTPHUCCKUM U TEIUIOBBIM
00OpY/IOBaHWEM B JIOMAIITHUX YCJIOBHSIX;
c(hOpMHUPOBAHHOCThH HaBbIKA Pe(IICKCUH, TTPU3HAHKE CBOETO IMpaBa Ha OIIMOKY U

TaKOTO K€ TIPaBa y IPyroro 4eloBeKa,

6) TPy10BOI'0 BOCTIMTAHUS:

AKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3alii, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAIBbHON
HAMpPaBJICHHOCTH, TPEOYIOUIMX B TOM YUCIE U (PU3MUECKUX 3HAHUIA;



MHTEPEC K MPaKTUYECKOMY U3YUEHUIO Mpodeccuit, CBsI3aHHBIX C (PU3UKOIL;
7) 3K0JI0rM4€CKOro BOCIIUTAHMA:

OpHEHTAalLUsl Ha NMPUMEHEHHE (PU3MUECKUX 3HAHUUM JJI pPelleHMs 3a7ad B 00JIaCTH
OKpY>Karolllel Cpeibl, INIAHUPOBAHUS IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEICTBUN
TUIS OKpY KAroIlen CpeJibl;

OCO3HAHME TII00ALHOTO XapakTepa 3KOJOTMYECKUX MPOo0JIeM U yTel UX PELICHNUS;

8) axanTanmuu K U3MEHSIIOIMMCS YCJIOBUSM CONMATIBLHOW U MIPUPOTHOTN cpebl:
NOTPEOHOCTh BO B3aMMOJEHCTBUU IPU BBIIOJHEHUH HCCIEAOBAHUI U MPOEKTOB
(r3HYECKOW HAIPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSM JIPYTHX;

MOBBIIIIEHNE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTUUECKYIO eI TeILHOCTD;

OTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCJE POpMyIMpPOBATh UCH,

MIOHSATHSI, TUTIOTE3bI O (PU3UYECKUX 0OBEKTAX U SBIICHUSIX;

OCO3HaHHUE JEePHUIIMTOB COOCTBEHHBIX 3HAHUNW M KOMIIETCHTHOCTEH B 00JacTu
bu3uKwy;

TJTAHUPOBAHNE CBOECTO PA3BUTHS B MPUOOPETEHUN HOBBIX (DU3NYECKUX 3HAHU;

CTpEMJICHUE aHAJM3UPOBATh W BBISABISATH B3aWMOCBS3M TPUPOABI, OOIIECTBA M

PKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (hU3UUECKHUX 3HAHUH;,

OIICHKA CBOWX JICHCTBUN C YIETOM BIIHMSIHHUS HA OKPYXKAIOMIYIO CPEIy, BO3ZMOXKHBIX
IJI00aJIbHBIX MOCJICICTBHIA.

METAIPEAMETHBIE PE3YJIbTATBI

B pesynbpTaTe OoCBOGHHS TpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHusi y oOyuyaroiierocs 0yayT cqopMHUPOBAHBI METANPEIMETHBIC PE3YJIHTATHI,
BKITIOYAIOIITIE MMO3HABATEIILHBIC YHHUBEPCAITbHBIE ydeOHbIC JCUCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIC TCUCTBUS, PETYIATHBHBIC YHUBEPCATbHBIC
yueOHbIC IEHCTBUSI.

ITo3HaBaTe/ibHBIC YHUBEPCAJbHbIE YYeOHbIE
nercTBuA ba3zoBble JJornyeckue AeiicTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU O0BEKTOB (SIBIICHUH );

yCTaHABJIMBATh CYIIECTBEHHBIN IPU3HAK KJIaCCU(DHUKAITMH, OCHOBAHMSI
J1s1 000OITICHUS U CPAaBHCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH Y MTPOTUBOPEYHS B pacCMaTpUBaEeMbIX (pakTax, JaHHBIX
Y HAOJTFOICHUSIX, OTHOCSAIIUXCS K (DU3UYECKUM SIBJICHUSIM,

BBISIBJISITH TIPUYNHHO-CIICJICTBEHHBIE CBSI3U MPU M3YUYCHUH (PU3NYECKUX SBJICHUHN U
MPOIIECCOB, JeNaTh BBIBOJABI C WCIHOJB30BAHHEM JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIOYEHUH, BBIIBUTATh TUTIOTE3BI O B3AMMOCBSI3SIX (PU3MUYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpAaTh CIOCOO pelieHus ydeOHOM (u3uyeckor 3amadu
(cpaBHEHHE HECKOJIBKUX BApPUAHTOB PEIICHUS, BHIOOP HanOoIIee MOAXOIAIICTO ¢ yIETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTCPHUECR).



Bba3zoBble ucciaenoBareLCKHe 1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

MPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM

bu3HUeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEOBAHNE (PUINYECKOTO SIBIICHUS;

OLIEHUBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh HH(POPMAIIHIO, TOJIYYEHHYIO B X0JI€

VICCJIEIOBAHUS WU IKCIIEPUMEHTA,

CaMoCTOSITESIbHO  (pOopMyNIMpoBaTh O0O0OOIIEHHMS M BBIBOJALI IO pe3yJibTaTaM
POBEAEHHOTO HAOIOACHMSI, OTIBITA, HCCIICIOBAHUS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (PUIUUECKUX MPOIECCOB,
a TaKXKe BBIJIBUTATh MPEANOJIONKEHUSI OO0 HX Ppa3BUTUM B HOBBIX YCIOBHUSIX H
KOHTEKCTax.

Pabora ¢ undgopmanmeii:

NPUMEHATh pPa3JIM4YHbIE METOJbl, HHCTPYMEHTBI M 3alpocChl NpHU [OUCKE
U 0TOOpe MH(POPMALMKA WJIM JAHHBIX C YUYETOM MPEIOKEHHOW ydueOHON (Puznyeckoin
3a]1a4i;

aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUAOB U (POPM IMPEACTABICHHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (POPMY NPEACTaBIECHUS UH(DOPMALIUHU U
WUTIOCTPUPOBATh PEIIAEMbIE 33/1a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMyHMKaTHBHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eHCTBUSL:

B XO0Jl¢ OOCYXJEeHHs y4eOHOTO Marepuana, pe3yjbTaToB J1a0OpaTOpPHBIX padoT
U TIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XIaeMOW TEMBbI M BBICKA3bIBATh
UJey, HalleJCHHblE Ha pelIeHHe 3aJaud M MOAJep)KaHue OJiaroxkenaTeIbHOCTH
0OIIICHMS,

COIOCTABIISITh CBOM CYKIEHHUS C CYXJICHUSMH JAPYrUX YYaCTHHKOB JHAJIora,
00HapYKUBATh PA3IMUNE U CXOJICTBO TO3HIIHIA;

BBIPAXXaTh CBOIO TOYKY 3pCHUS B YCTHBIX M NIMCbMCHHBIX TCKCTAX,
HY6HI/I‘IHO MMpCACTABJIATL PE3YJIbTAaTbl BbIIIOJHCHHOT'O (1)I/ISI/I‘I€CKOFO OIIbITa

(PKCIIepuMeHTa, CCIIeIOBaHUs, IPOCKTA);

MOHMMATh U MCIIOJIb30BaTh MPEUMYILIECTBAa KOMaHIHON U UHIUBUAYaIbHON paboThI
IpU pelIeHUH KOHKPETHOU (PU3NYecKoil mpoOieMbl;

NPUHUMATh LEJIM COBMECTHOW JAEATEIbHOCTH, OPraHM30BBIBATh ACUCTBUA MO €&
JOCTHMKEHHIO: PACIPENENATh PO, O0CYXKAaTh MPOLECCHl M Pe3ylbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITOJIHATD CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJbTaTa Mo CBOEMY
HaMpPaBJICHUIO U KOOPIUHUPYS CBOU ACHCTBUS C APYTUMU WICHAMU KOMaH/bI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa B OOMMNA MPOAYKT MO KPHUTEPHUSM,
CaMOCTOATENBHO C(HOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEH CTBHUSI.



PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIE eUCTBUS
Camoopranuzanus:

BBISIBJISITh TIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYalUAX, TPeOYIOMIMX
TUTsI periieHust GU3NIeCKUX 3HAHMM;

OPUCHTHPOBATHCS B PA3IMYHBIX TOX01aX MPUHATHS peIleHUui (MHINBUIyaILHOE,
MPUHATHE PEUICHUS B TPYIIE, IPUHATUE PEUICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBIIATh AJITOPUTM pellleHUs (PU3MUECKON 3ajauu WM TUIaHa
UCCIIE/IOBAHUs C Y4YETOM UMEIOIIUXCS PECypcoOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBATH IMpeJiaracMble BAPUAHThI pEeLICHUM;

JieTaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTp 0J1b, 3MOIUOHAJIbHbIA HHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYallMH U MPEJIararh IUIaH €€ U3MEHEHNS,

OOBSICHATh TPUYUHBI JOCTHKEHUS (HETOCTIDKEHUS) PE3yJIbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JE€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBITOJIHEHUS
(U3MYECKOTO HWCCIICIOBAHUSI WJM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
M3MEHUBIINXCSA CUTYyallul, YCTAaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM.

CTaBUTh ceOsl Ha MECTO JPYroro 4YeloBeKa B XOJAE CIOpa WIA JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY NpH pelieHud (U3HYECKUX 3a7ad WM
B YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE 7K€ MPABO IPYrOro.

IMPEAMETHBIE PE3YJIBTATBI

K koHIy 0oOyueHuss B / KJjiacce MpPEIMETHbIE PE3yJibTaThl HA 0Aa30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 YyUYAIOIIUXCS YMEHUI:

UCMOJIb30BaTh MOHATHA: (U3NYECKUE U XUMHUYECKHE SIBJICHUS, HAOIIO/ACHUE,
AKCIEPUMEHT, MOJEJb, TUIOTE3d, €AUHUIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHUS BemiecTBa (TBEpPHOE, KHUIKOE, ra3000pa3HOE), MEXaHHUECKOe
nBwkeHue  (paBHOMEpHOE,  HEPAaBHOMEPHOE,  NPSMOJIMHCHHOE),  TPacKTOPHS,
paBHOJACHCTBYIOMAst cwi, nedopmanus (ympyras, IUlacTU4YecKas), HEBECOMOCTb,
coOOIIaIoNINeCs COCYIbI;

pasnuuath siBieHus (auddys3us, TerioBoe JBHKCHHWE YACTHIl BEIICCTBA,
pPaBHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBMKEHHE, MHEPLUS, B3aUMOJIECHCTBUE TEll,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalIEHUs, Mepefadya JaBICHHS
TBEPABIMU TEJaMH, KUJKOCTAMH M Tra3aMu, aTMOC(EpHOE [aBJICHHE, IJIaBaHUE Tell,
NPEBPAILLECHUS MEXaHUYECKOW HSHEPruu) MO OMHMCAHMIO UX XapaKTEPHBIX CBOMCTB H
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBICHHUE;

pacrio3HaBaTh MPOSIBICHHE H3YYEHHBIX (U3NYECKUX SBJICHUI B OKpYXKarolleM
MUpE, B TOM 4ncie GU3NIECKUE IBICHUS B IPUPOE: IPUMEPHI IBMKCHUS C Pa3TMYHBIMU



CKOpPOCTSIMH B JKMBOW W HEXKHMBOM MPUPOJE, NEUCTBUE CHUIIbI TPEHUS B NPUPOAE U
TEXHUKE, BJIMSHUE aTMOC(EepHOro IaBjeHUS Ha >KUBOW OpraHW3M, IJIaBaHHUE PbIO,
phluard B TeJ€ 4YeJOBEKa, MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 3a/lauyy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH ) (PU3NUECKUX SBIICHUN;

OMKCHIBATh HW3YYCHHBIC CBOMCTBA Tl H (DU3UYECKUE SIBICHUS, WCIOIb3YS
¢u3nyeckue BenMUHMHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTD,
CPEIHAAsSl CKOPOCTh, CUJia YIPYTrOCTH, CUJa TSDKECTH, BEC TeNa, CHJIA TPEHUS, JaBJICHHUE
(TBEpmoro Tena, JKUAKOCTH, Tas3a), BBITAJIKUBAIONIAs CHJIa, MeXaHWdecKkas paboTa,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHUJIbl, KOA(D(PUIIMEHT TMOJE3HOr0 JIeUCTBUS
MEXaHU3MOB, KUHETUYECKasl U IMOTEHIMAIbHASI SHEPIusi), MpH OINUCAHUU MPaBUIBHO
TPaKTOBaTh (U3MUECKHUI CMBICI UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €IUHUILIBI
bu3MUEeCKUX BEJIMYWH, HAXOAUTh (POPMYIIbI, CBS3BIBAIONIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JAPYTUMU BEJIMYMHAMHU, CTPOUTH TpaduKd H3YUYEHHBIX 3aBUCUMOCTEU
(bU3NYECKUX BEJIUYUH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHHUS U MPOIECCHI, UCHOIb3YS
IpaBHJia CIIOKEHUs cui (BIOJb OMHOM mpsMoi), 3akoH ['yka, 3akoH Ilackams, 3aKoH
Apxumesa, IpaBUIO paBHOBECHS phryara (0J10Ka), «30JI0TOC MPaBUIIOY» MEXaHUKH, 3aKOH
COXpaHEHHUs MEXaHWYECKOM HSHEPruu, MpU STOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMKChIBaTh €r0 MAaTEMATHYECKOE BBIPAKECHHUE;

OOBSCHATH (DM3UYECKUE SBJICHHUSA, MPOIIECCHl U CBOWCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO  XAapaKTepa:  BbIABISTH
MPUYUHHO-CIICJICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE U3 1-2 JIOTMYECKUX IIIaroB
c omopoit Ha 1-2 3y4eHHBIX CBOWCTBA (PU3NYECKUX SBICHUHN, (PU3NUECKHUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadd B 1-2 NEWCTBHS, WCIONB3YS 3aKOHBI M (DOPMYJIHI,
CBsI3bIBAOINIME (PU3UYECKUE BETUUMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3a/1aud 3alMChIBATh
KpaTKoe YCIOBHUE, IMOJCTaBIATh (U3MUECKHUE BETUYMHBI B (DOPMYIBI U MPOBOAHTH
pacd€Thbl, HAXOIUTH CIIPABOYHBIC JaHHBIC, HECOOXOAUMBIE JUISI PEIICHHMS 3a/1a4, OIEHUBATh
PEATUCTUYHOCTH MOTYyYEeHHON (U3HUUECKON BETUYUHBI,

pacrno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (PUINUECKUX
METOZI0OB, B ONHCAaHWU WCCJICJAOBAHUS BBIJCIATh MPOBEPSIEMOE MPEANOI0KEHUE
(rumotesy), pa3nyaTh U HHTEPIPETUPOBATH IMOJTYUCHHBIN PE3yJIbTAT, HAXOAUTh OIINOKH
B XO/JI€ OIBITA, JIeJIaTh BHIBOJBI 10 €r0 Pe3yJIbTaTaM;

MPOBOANTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBJICHUNM WIH (U3HUIECKUX
CBOMCTB Tei: (OpMYIUPOBATH MPOBEPSEMbIC TPEAOIOKEHUSI, COOUpPaTh yCTAaHOBKY
U3 MPEITIOKEHHOT0 000PYI0BaHUS, 3aMUCHIBATh X0/ ONbITa U ()OPMYJIUPOBATH BHIBOJIBI;

BBITIOJTHSTH MPSMbIC U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tejia, 00bEéMa, CUJIbI
U TeMIlepaTyphbl C UCIOJIb30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON a0COJIFOTHON MOTPEITHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PM3UUYECKON BEJIMYMHBI OT JIPYron
C WCIIOJIb30BAHUEM IPSMBIX H3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JIBHIKYIIETOCS



T€da OT BPEMEHU JBMXKCHHS TeJla, CUJIbI TPEHUS! CKOJIbKEHHUsSI OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
COMPUKOCHOBEHHUS TeJl, CUJIbI YIIPYrOCTU OT Y/UIMHEHUS MPYKUHBI, BBITAIKUBAIOIICH
CUJIBI OT O0BEMA NOTPYXKEHHOM YACTHM Tella M OT TJOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJia, OT TIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IUIaBaHUS TEJ, YCIOBUM PAaBHOBECHUS ppluara U OJOKOB, y4aCTBOBATH B IJTAHUPOBAHHUH
y4eOHOro HCCIICIOBaHUs, COOMpPATh YCTAHOBKY U BBIOJHATH H3MEPEHUS, CICIys
NpeIIOKEHHOMY TUIaHy, (UKCUpPOBaTh pPE3yJIbTaThl TMOJYUYEHHOM 3aBUCHMOCTHU
bu3NUEeCKMX BEIMYHMH B BHJIE MPEUIOKEHHBIX TAOMUI] U Tpa@HUKOB, JeNaTh BBIBOIBI
10 pe3yJbTaTaM HCCIIEAOBaHUS;

IPOBOJNTh KOCBEHHBIC U3MEPCHUS (PU3MUYCCKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUJKOCTH M TBEPAOro Teja, CHJIA TPEHUS CKOJBXKEHHUSA, JaBICHHE BO3/yXa,
BBITAJIKMBAIOILASA CUJIA, ICHCTBYIONIAS HA OTPYKEHHOE B ) KUAKOCTH TeJO, KO PUIIMEHT
TIOJIC3HOTO JICHCTBUS TPOCTBIX MEXaHU3MOB), CIIEAYS MPEUIOKEHHOW MHCTPYKIMH: TIPU
BBITIOJITHCHUU HM3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIYUCISTH
3HAYCHHME UCKOMOM BEJIUYHMHBI;

coOirofaTh MpaBUila TEXHUKH O€30MacHOCTH NpU pabdoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3blBaTh MPHUHIUIIBI JCUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETpP, THUHAMOMETP, COOOILIAIOIIUECS COCYIbl, OApOMETp, pbluar, MOJBHKHBIA U
HEMOJBW)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTepPU30BaTh MPUHIMIBI JCHCTBUS HU3YYEHHBIX MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpOM Ha WX ONUCaHUA (B TOM YHCIE. MOALIMIHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABIMYECKUN TPecc, MAHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAacCOC,
apeoMeTp), MCIOJb3ysl 3HAHHUS O CBOMCTBAX (DU3UYECKUX SIBIICHUH M HEOOXOAUMBIC
(du3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH TMPUMEPhl (HAXOAWTh WHGPOPMALKIO O MPUMEPax) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B TIOBCEAHEBHOW KU3HHM [UJISI OOECIICUCHUS
0€30MacHOCTH TMpU OOpalleHuH C TpUdopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHUs 3A0POBbS U COOTIOAEHHUS HOPM 3KOJIOTMUYECKOT0 MOBEJICHUS B OKPYKatOIIeH
cpene;

OCYHIECTBJIATh OTOOp MCTOYHHUKOB WH(popManuu B HMHTEpHETE B COOTBETCTBUU
C 33JIaHHBIM MTOMCKOBBIM 3aPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUI U TyTEM CpaBHEH Usl
pa3IMYHBIX UCTOYHUKOB BBIJICTATH WH(OPMAITNIO, KOTOpask SBIISICTCS MTPOTUBOPEUUBON
WM MOXKET OBITh HEJOCTOBEPHOM;

WCIIOJIb30BaTh TIPU  BBITIOJIHEHUHM YYE€OHBIX 3aJlaHU  HAYYHO-TIOMYJISIPHYIO
JUTepaTypy (U3MYECKOTO COJEepKaHMs, CIPABOYHBIE MATEPUAIIbI, PECYpPChl CETH
Wutepuer, Biaaerb NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHbIE M YCTHbIE COOOIIEHHS Ha OCHOBE
2—-3 WCTOYHUKOB HH(pOpMAIUU (PU3NUECKOTO COAEp)KAHUS, B TOM YHUCIEC MyOIUIHO



JenaTh KpaTKHe COOOIIEHHUS O pe3yjbTaTax MPOEKTOB WM Y4EOHBIX HCCIEAOBaHU,
IpU 3TOM TPaMOTHO HCIIOJB30BAaTh M3YUEHHBIM MOHATHHHBIN ammapar Kypca (U3UKH,
CONPOBOXKIATh BBICTYILICHUE ITPE3CHTALUEH;

MIPU BBITIOJHEHUN Y4EOHBIX TPOEKTOB M UCCIIEIOBAHUI paclpeAesisiTh 005S3aHHOCTH
B IPYIIIIE B COOTBETCTBUH C IIOCTABJICHHBIMU 33J1a4aMH, CJIEAUTH 3a BBIIIOJHEHNUEM IIaHA
JCHCTBUM, aJleKBaTHO OLICHWBAaTh COOCTBEHHBIN BKJAJ B JEITEIbHOCTh TPYIIIHI,
BBICTPanBaTh KOMMYHHKAaTUBHOE B3aMMOJCHCTBHE, YUUTHIBAasE MHECHUE OKPYKAIOIIHX.

K koHiy oOyuenuss B 8 kjacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yUAIOIIUXCS YMEHUI:

HCIIOJIb30BATh IMOHATHA: MaCCa U pasMCPbl MOJICKYIJI, TCIINIOBOC IBHKCHHUC aTOMOB U
MOJICKYJI, arperaTHbIC COCTOJAHHA BCIICCTBA, KPUCTANIMYCCKHC H aMOp(i)HI)IC TCJla,
HaCBIIHeHHBIfI )51 HCHaCBIIHGHHBIﬁ Imap, BJIAXHOCTb BO34YyXad, TCMIICPATYypPad, BHYTPCHHAA
OHCPIu:Ai, TEILIIOBOM ABHUI'aTClIb, BJIGMGHTapHLIﬁ BHGKTpH‘IeCKI/Iﬁ 3apsaa, SJICKTPHYICCKOC
I10JIC, ITPOBOAHUKHU U JUIJICKTPHKH, MOCTOSIHHBIMN BJIGKTpI/ILIGCKI/Iﬁ TOK, MAarHuTHOE I10JIC,

pas3iindaThb ABJICHUA (TGHJIOBOG paciupCHUC U CKATHUC, TCILIOIICPpCaada, TCIIJIOBOC
paBHOBECHUC, CMA4YMBAHUC, KalIWJIPHBIC ABJICHHA, HCIAPCHUC, KOHIACHCAIIUI,
IIJTaBJICHUC, KpuCTaJlJIN3alna (OTBepIIeBaHI/Ie), KHIICHUC, TCILIOIICpCaAada
(TGHJIOHpOBO,Z[HOCTB, KOHBCKIIHA, I/ISJ'IyLIeHI/IG), QJICKTpHU3aluA TClII, B33HMOI[CI>1CTBPIC
3apsad0B, IIGﬁCTBPIfI QJICKTPUYICCKOI'O TOKA, KOPOTKOC 3aMBbIKAHHC, B33HMOIICI?ICTBH€

MAarHuTOB, JEHCTBHE MAarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMS) TI0 OINUCAHMI0 HMX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMUX JaHHOE (PU3UYECKOE SIBICHHUE;

pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (U3UYECKUX SBJICHHM B OKpYXKalOIEM
MHUpe, B TOM uucie (U3NYECKHUE SBJICHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSKEHHE U
KaWUIApHBIE SIBJICHUST B NPUPOJIe, KpPUCTAUIbl B mpuponae, usnydenue CoiHua,
3aMep3aHre BOJOEMOB, MOpCKHE OpHu3bl, 00pa3oBaHHE pPOCHI, TymMaHa, WHEs, CHeEra,
JIEKTPUUYECKHE SIBJICHUSI B aTMochepe, IJEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiu, Jipeid morocoB, PoJib MAarHUTHOTO TIOJIS JIJISl )KM3HU Ha 3eMJie, MOJISIPHOe
CUSHUE, TPU OTOM TMEPEBOIUTHh TNPAKTUYCCKYIO 3a1adyy B YYE€OHYIO, BBIICTSATH
CyIIIeCTBEHHbBIE CBOMCTBA (MpU3HAKH) (PU3MUECKUX SIBICHHIA;

ONMKCHIBATh M3YYCHHBIE CBOWCTBA Tel W (Puznueckue
dbuznyeckre BEIMYMHBI (TEMIEparypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO TEIUIOTHI,
ylelibHas TEIIOEMKOCTh BEIIECTBA, YAEIbHAsA TEIJIOTA IUIABJICHUS, yJelIbHas TEIUIOTa
napooOpa3oBaHusi, yieldbHas TEIUIOTa CrOopaHus TOIUIMBA, KOI(PPHUIIMEHT MOJIE3HOTO
JEeUCTBUSL TEIJIOBOW MAIIIMHBI, OTHOCUTEIbHAsI BJIAXXHOCTh BO3/yXa, DJJECKTPUUYECKUIN
3apsij, Cuja TOKa, JIEKTPUUYECKOEe HAIPSKEHUE, COMPOTUBIIEHUE MTPOBOJHUKA, YAEIHHOE
COIIPOTHBIICHHUE BEIIECTBA, paboTa M MOIIHOCTh JJICKTPUYCCKOI'O TOKA), MPH OMHCAHUH
MPABUJIHHO TPAKTOBATh (DM3MYECKUN CMBICI MCIOJB3YyEMbIX BEJIMYUH, 0003HAUCHUS U
CAMHUIIBI  (PU3NYECKUX BEJIMYMH, HAXOIUTb (QOPMYJbl, CBS3bIBAIOIIME JAHHYIO
GU3NYECKYI0 BEIMYMHY C JPYTUMHU BEIMYWHAMH, CTPOUTh TpaduKd H3yYEHHBIX
3aBUCUMOCTEH (DU3NIECKUX BEITHYNH;

SIBJICHUS, MCIIOJIb3YA



XapaKTepU30BaTh CBOMCTBA Tej, (U3UYECKHE SIBJICHWUS W IPOLIECCHI, HCIIOIb3Ys
OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KHHETUUECKOM TEOpPUU CTPOEHHUS BEIIECTBA,
IPHHIIKIT CYTIEPIIO3UIMH TOJIeH (Ha KaueCTBCHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsi/ia,
3akoH OMa s ydacTka 1enu, 3akoH Jlkoyms—JIeHma, 3aK0H COXpaHEHWs YHEPTHH,
IIPH OTOM JIaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMMCHIBATH €70 MaTEMaTHIECKOE
BEIPKEHUC;

OOBICHATh (PU3MUECKHE TPOIECChl U CBOMCTBA TE€J, B TOM YKCIIC U B KOHTEKCTE
CUTyalluid  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISBJISIT  NPUYHMHHO-
CJIEICTBEHHBIC CBSI3H, CTPOUTh OOBICHEHHUE U3 1—2 JIOTMYECKUX I1aroB ¢ ornopoi Ha 1-2
W3YYCHHBIX  CBOWCTBA  ()M3MYECKUX  SIBICHHUM, (PU3NYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemath pacuéTHhIC 3a7adu B 2—3 JCUCTBHS, WCIOJB3YS 3aKOHBI M (DOPMYJIHI,
CBSI3BIBAONTNE (PM3MUCCKIE BETMUNHBI: HA OCHOBE aHAJIN3a YCJIOBUS 337]a4M 3aITUChIBATh
KpaTKO€ YCJIOBHE, BBISBJISATH HEIOCTAaTOK JAHHBIX IS PEIICHUsS 3aJa4yd, BBIOUpATH
3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE JIJIsl €€ pelleHHUs, MPOBOJANTH PAacUEThl U CPAaBHUBATD
MOJTYYEHHOE 3HaUCHHE (PU3MYECKON BEIMYMHBI C U3BECTHBIMH JAaHHBIMU,;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU IMMOMOIIN (PU3NIECKHUX
METOJIOB,  HMCIIOJIb3yS ~ ONHCAHWE  WCCICAOBAHMS,  BBUICIATH  MPOBEPSIEMOE
MIPEANOI0KEHNEe, OICHUBATh TMPABWILHOCTh IOpPSIKAa TPOBEACHHS HCCICIOBAHUS,
JIeJIaTh BBIBOJBL;

MPOBOJUTEL OMBITHI IO HAOMIONCHUIO (PU3WYECKUX SBICHUA WU (PU3MUECKUX
CBOMCTB Tea (KamMLIAPHBIC SIBICHHUS, 3aBUCHMOCTh JaBIICHUS BO3[yXa OT €ro o0néma,
TEeMIIEPaTyphl, CKOPOCTH IPOIIECCa OCThIBAHUS W HarpeBaHUs MPH M3TYyUYCHHH OT I[BETa
usnydaromie  (IOIJIOMmIAIOIICH)  MOBEPXHOCTH,  CKOPOCTh  HMCIIAPEHHS  BOJIBI
OT TEMIIepaTypbl JKUJIKOCTH M IUIOMAId €€ TOBEPXHOCTH, OJJICKTPU3AIMSA Tel U
B3aMMOJICHCTBHE JJICKTPUUCCKUX 3apsI0B, B3aUMOJCHCTBHE ITOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allisl MAarHATHBIX TOJIEH MMOCTOSHHBIX MAarHWTOB, MEHCTBHS MarHUTHOTO TIOJIS
Ha TIPOBOJHHMK C TOKOM, CBOWCTBA OJJICKTPOMArHWTa, CBOWCTBA DJICKTPOJBHUTATEISA
IOCTOSIHHOTO TOKa). (OpMYJIMPOBAaTh IIPOBEPICMBIC TMPEAMOIOKCHHUS, COOHUPaTh
YCTaHOBKY U3 IIPENIOKEHHOTO 000pYy10BaHUs, OITUCHIBATh X0/ OIBITa U (hOPMYJIUPOBATH
BBIBO/IBL;

BBITIONTHATh TPSAMBIC HM3MEPEHHUS TEMIIEPaTypbl, OTHOCHUTEJIIBHOW BIIAKHOCTH
BO31yXa, CHJIBl TOKAa, HAINpPSHKCHUS C MCIOJB30BAHMEM aHAJOTOBBIX NPHOOPOB H
JTATYMKOB (PU3MUCCKMX BEIMYHWH, CPAaBHHBATh PE3YJbTAaThl HM3MEPCHHH ¢ y4ETOM
3a/1aHHOM aOCOJTIOTHOM MOTPEIIHOCTH;

IPOBOAMTH UCCIIEI0BAHUE 3aBUCUMOCTH OJJHOM (PU3MYECKOIl BETMYMHBI OT JPYroi
C WCIMOJB30BAHMEM IMPSAMBIX HU3MEPEHHH (3aBUCHMOCTH COMPOTHBIICHUS IPOBOJHUKA
OT €T0 JJIMHBI, TUTOIIAIA TIOTIEPEYHOT0 CEUCHUS U YICILHOTO COTIPOTUBIICHUS BEIIECTBA
MIPOBOJAHMKA, CHJIBI TOKA, MIYIIETO Yepe3 MPOBOJHUK, OT HANIPSIKEHUS Ha MTPOBOTHUKE,
UCCIICZIOBAHNE IIOCJCIOBATEIIBHOIO M IapajlIe]IbHOIO COCIUHCHHM MPOBOJHUKOB):
MJITAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY WU BBIMOJHATH MU3MEPEHHS, CIEAys



NPEIJIOKEHHOMY TIJIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B
BUJIe TaOnuIl U TpaduKOB, 1eJaTh BEIBOJBI IO Pe3yJIbTaTaM MCCIICIOBAHMS,

NPOBOJWTH KOCBEHHBIC W3MepeHus (usuuecknx BenmuuH  (yaenbHas
TETIOEMKOCTh BEILECTBA, COMPOTUBICHHE IPOBOJHUKA, paboTa ¥ MOIIHOCTh
AIIEKTPUYECKOIO TOKA): TUIAHUPOBATh U3MEpEHUS, cobupath

IKCIIEPUMEHTATBEHYIO YCTaHOBKY, clenys

NPEAJIOKEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAYCHUE BEINYHHBI;

coOMoiaTh MpaBuiIa TEXHUKH O€30MacHOCTH TMpH padoTe C
71a00paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh  MPUHIMIIEI  JACWCTBUS ~ W3YYEHHBIX  NPUOOPOB |
TEXHUYECKUX YCTPOHUCTB C OMOpOM HAa WX omucaHus (B TOM YHUCIE. CUCTeMa
OTOIUICHUS JIOMOB, TUTPOMETp, TMapoBas TypOWHA, amIepMeTp, BOJBTMETP,

CUETUMK DJIEKTPUUYECKOH YHEPTUH, IIIEKTPOOCBETHTEIbHBIE puoOOpBkI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpuMepsI),
IIEKTPUUECKUE IIPETOXPAHUTEIH, 3JEKTPOMArHur, AIIEKTPOABUTATEID

IIOCTOSIHHOTO TOKa), WCIIONb3ys 3HaHWS O CBOWCTBAX (H3MUYCCKHUX SIBICHHUN
1 He0OX0IMMbIe (PM3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHBIE
npuOOpHI IO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHErO CrOpaHMS,
AIIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbI AIEKTPHUUECKUX ILEeneil ¢
NIOCJIEOBATENIBHBIM U TMAPAJUIEIIbHBIM COECIUHEHUEM DIIEMEHTOB, PA3JINYasl
yCJIOBHBIE 0003HAUECHHUS 3JIEMEHTOB JIEKTPUUECKUX IIeTIeH;

NPUBOANUTH  TpuUMepbl  (HaxXoauTh  WHQOPMAIUIO 0  MpuMepax)
NPAaKTUYECKOTrO UCIIONIb30BAHUS  (DU3MUECKUX 3HAHUH B TIOBCEIHEBHOM JKU3HU
s olecriedeHuss OE30MacHOCTH MPU OOPAeHUH ¢ TIPUOOpPaMU U TEXHIUYECKUMHU
YCTPOMCTBaMH, COXpaHeHHUs 3710pOBbS U coOIOIEHUS HOpM
HKOJIOTMYECKOTO MIOBEACHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBJISITh TMOUCK WHGOpMAMK (PUIUIECKOTO COACPKaHUS B
HNHuTepHeTe, HA OCHOBE MMEIOIIMXCSA 3HAHUM M MYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX MCTOYHUKOB BBIJIEISATh MH(OPMALUIO, HEOCTOBEPHOM;
UCII0JIb30BaTh IIpU KOTOpasi SABJIAETCS NPOTUBOPEYMBOM WM MOMKET
OBITh BBINIOJIHEHWM  Y4E€OHBIX 33JJaHUI  HAYYHO - MONYJISIPHYIO JUTEPATypy
(buU3HYECKOro COAEp)KaHUs, CIPABOYHBIE MATEpUAIIbl, PECYPChl CETH
Wntepuer, Bnager  npuémMamu KOHCIIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NUCHMEHHBIE W KpPAaTKUE YCTHBIE COOOIICHUS,
0000111258 MHPOPMAIUIO U3 HECKOJIbKUX HMCTOYHUKOB (DPM3MUECKOTO COIEPIKAHMS,
B TOM 4YHUCIIE ITyOIMYHO IOPENCTaBIATh PE3YJbTAaThl IPOECKTHOM  WJU
UCCIIEIOBATENbCKON  JIESITEIBHOCTH, IPU  3TOM  TPaAaMOTHO  HMCIOJIb30BaTh
W3YYEHHBIM TMOHATUMHBIA anmapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHUE

17



MIPE3CHTALUEM;

OpU  BBIIIOJIHEHUU YYE€OHBIX TMPOEKTOB W UCCIENOBaHUN (U3HYECKUX
MPOLIECCOB  pacmpenelsiTh  00S3aHHOCTM B TPYIIE B  COOTBETCTBUH  C
MIOCTABJICHHBIMU 3aJa4aMU, CJICIUTh 32 BBINOJHEHUEM IUIaHA JCUCTBUA W
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIAJ B JEATEIHLHOCTD
IPYIIIbI, BBICTPaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBHE, MPOSIBIISIA TOTOBHOCTD
paspemaTth KOHQIUKTHI.

K kxoHmy oOyueHuss B 9 kjiacce IpeaMEeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHHIA:

UCIIOJIB30BAaTh  IIOHATHUA:  CHUCTEMa  OTCY€Ta, MarepualbHas  TOYKA,
TPACKTOPHSI, OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBMKEHUS, aedopmarus (ynpyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U
Neperpys3Ku, HEHTP TSKECTU, aOCOMIOTHO TBEPAOE TEJO, LEHTP TSHKECTU TBEPAOTO
TeJa, pPAaBHOBECHE, MEXAHWYECKUE KOJeOaHUS W BOJIHBI, 3BYK, MHQPa3BYK H
YIABTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI, IIKajga 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPhl UCIYCKaHUS M TOTJIOUIEHUS, anbda-,
OeTa- ¥ TaMMa-Ku3JIy4eHUs], U30TOIbI, siIepHasi SHEPIreTUKA;

pa3nmuyarh siBIEHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHUE, CBOOOIAHOE MaJeHUE
T€Jl, PABHOMEPHOE JIBHKEHUE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEaKTUBHOE
NBIWKEHHUE, KoyeOdaTeNpHOE  JIBIKEHHE  (3aTyXamollMe€ U BBIHYXJCHHBIC
KoJje0aHus), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MIPSIMOJIMHENHOE
paclnpoCTpaHEHUe, OTPAXEHUE U MPEJIOMIIEHUE CBETa, IIOJIHOE BHYTPEHHEE
OTP@XEHHE CBETa, pA3IOKEHUE Oenoro cBera B CHEKTP M CIIOXKEHHE
CIIEKTpaJbHBIX LIBETOB, JUCIEPCUSA CBETa, €CTECTBEHHAs PaJuOaKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMYATOTO CIIEKTPa U3ITYUEHUs) 10 OMUCAHUIO UX XapaKTEPHBIX
CBOWMCTB U Ha OCHOBE OINBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3MUECKOE SBJICHUE;

pacrio3HaBaTh NPOSIBICHNUE U3YUEHHBIX (PU3NYECKUX SBJICHUHN B OKPYKaIOILIEM
Mupe (B TOM yucie pU3ndeckue sBJICHUs B MPUPOAE: MPUIUBBI U OTIIUBHI,
nBrkeHne iaHeT COMHEYHON CHCTEMBI, pEAKTUBHOE JABUKEHUE KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3EMIIETPSICEHUE, CEUCMUYECKUE
BOJIHBI, I[yHaMH, DOXO, LBETa TeJl, ONTUYECKUE SBJIICHUSA B IPUPOLE,
OMOJIOTMYECKOE ACHCTBUE BUAMMOTO, YIbTPA(PUOIETOBOTO M PEHTIE€HOBCKOTO
U3JIYYeHHUI, €CTECTBEHHBIM paJMOaKTUBHBINA (DOH, KOCMUYECKHUE JTyUH,
PaIMOaKTUBHOE U3JIyYEHHUE IPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAJUOAKTUBHBIX
U3JyYCHU Ha OpPraHu3M 4YeJOBeKa), MPH OTOM MEPEBOJIUTH
OPAaKTUYECKYIO 3aJauy B Yy4eOHYIO, BBIIEISTH CYILECTBEHHBIE CBOMICTBa
(mpu3HakK) GU3NIECKUX SIBICHHIA;

ONHKCHIBAaTh  M3YYEHHBIE CBOMCTBA Tel U  (PU3MYECKUE  SIBICHMUS,
UCTIONB3Ys (PU3MYECKHE BENMYHMHBI (CpeIHSsS M MIHOBEHHAs CKOPOCTh Tella IMpH
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HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE, NEpPEMEIICHNUE, MyTh, YIJIOBas CKOPOCTH,
CHJIa TPEHHUs, CUJa YIPYTOCTH, CUJa TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHus,
BEC TeNla, UMIYJIbC TeJa, UMIYJIbC CHUJIbI, MEXaHHWYecKas paboTa W MOIIHOCTb,
NOTEHUMANbHAsl JHEPrusl Teja, MOAHATOrO HaJ  MOBEPXHOCTHIO  3EMIIH,
NOTEHI[MANbHA DJHEPTHsl C)KATOM NPYKHUHBI, KHHETUYECKAsT JHEPrusl, MOJHas
MEXaHWYeCKasi JHEPIUsl, IEPUOJ U YacTOTa KoJeOaHuM, JIMHa BOJIHBI, T'POMKOCTb
3ByKa M BBICOTA TOHA, CKOpPOCTb CBETa, IIOKa3aTejb IPEIOMIIEHHS CpEJlbl),
OpU ONUCAaHUM TPABUJIBHO TPAaKTOBAaTh (PU3MYECKUII CMBICI HCIOJIB3YEMBIX
BEJIMYMH, 0003HAYEHUS] U €IMHHUIbI (PU3UUECKUX BEIUYUH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAIOLIME JIAHHYIO (PU3MUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTH
rpadyK U3y4EHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITUUHH;

XapaKkTepu30BaTh CBOMCTBAa TeN, (U3MUECKHE SIBICHUS U  TPOIECCHI,
UCTIONB3YsI 3aKOH COXPAHEHHWs HHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIIHI
CYNEPIIO3UIIMHU CHJI, TPUHIMI OTHOcHTeNnbHOCTH [amuies, 3akonsl HpioTOHA,
3aKOH COXPaHEHHS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEJIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsSA0BOTO U MAacCOBOTO UHCEN TMPH SIEPHBIX PEakIusaX, Ipu
TOM JaBaTh CIIOBECHYI0 (OpPMYJIHMPOBKY 3aKOHa U 3allUChIBaThb €ro
MaTeMaTUYECKOE BbIPAIKEHUE,

OOBACHATh (PU3MUECKHE NPOLECCHl U CBOWCTBA TeJl, B TOM 4YHUCIE U B
KOHTEKCT€ CHUTyalluld IpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa. BBIABIATH
MPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHX II1aroB ¢
Onopoil Ha 2—3 U3y4eHHbIX  CBOMCTBAa  (h)U3MUECKUX ABICHUI, buznyecKkux
3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemarb pacy€THeie 3ama4yn  (omuparonMecs Ha CUCTeMy U3 23
YPaBHEHHMI1), UCHOJB3YS 3aKOHbI M (OpMYJbl, CBsI3bIBaIOIIME (U3UUYECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 33aJauyM 3alUChIBaTh KpPaTKOE YCJIOBUE,
BBISBJISITH HENOCTAIOLIUE WM HM30BITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI U
dopMyIibl, HEOOXOAWMBbIE [JIsl PpELICHUs, MPOBOAUTH PACYETHI U OLEHUBAThH
PEATTMCTUYHOCTD MOJIyYEHHOT0 3HauU€HUs1 (PU3NYECKON BEINYUHBI;

pacro3HaBaTh TpOOJIEMBI, KOTOPbIE MOXHO pEHIUTh TpPH  TTOMOIIU
(bU3NYECKUX METO/IOB, HCTIONIB3Ys ONMUCAHUE MCCICIOBAHUS, BBIIACIATh
UCCIICZIOBAaHUs, JeNlaTh BbIBOJbI, MHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOACHUNA U
OTIBITOB;

NPOBOJUTh  OMBITBI MO  HAOMIOAEHUI0  (U3MYECKUX  SBJICHUM WU
(u3ruecKknx CBOMCTB Ten (M3ydeHHWe BTOporo 3akoHa HproTOHa, 3akoHa
COXpaHEHHUS] DSHEPTuH, 3aBUCHUMOCTh TEpro/ia KoJeOaHU MPYy)KUHHOTO MasTHUKA
OT MaccChI Ipy3a M )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTYIbI MajbIX
KoJeOaHui, TMPSMOIMHEHHOE PAcpOCTPaHEHHE CBETa, pa3lIOKEHHE Oeyoro
CBETa B CIIEKTp, M3y4YCHHE CBONCTB M300paKCHHS B TJIOCKOM 3€pKajie U CBOWCTB
n300paXkeHuss TMpeaMeTa B coOuparomieid JuH3e, HaOJIoJCHUE CIUIOMIHBIX |
JMHEHYATBIX CIIEKTPOB HW3IYYCHHS): CaMOCTOSITEIBHO COOMpATh YCTAHOBKY U3

19



U30bITOYHOrO HaboOpa 00OpYyIOBaHMsI, ONUCHIBATH XOJ OIbITA U €ro Pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI,

MPOBOJIUTh TPU HEOOXOIWMOCTH CEPHIO0 NPAMBIX H3MEPEHUH, OINpenesss
cCpeqHee 3HAUYe€HHWE — HM3MeEpsAeMOM  BenMuuHbl  ((DOKYCHOE  PacCTOSHHE
cobuparorien NMWH3BI),  OOOCHOBBIBaTH  BEIOOp  crmoco0a  M3MEpeHHUs
(n3MepuTeNEHOrO TIPHUOOpa);

NPOBOJIUTh  HCCIENOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYUH  C
UCITIOJIb30BaHUEM TPSIMBIX HU3MEpeHHi (3aBUCUMOCTh ITYTH OT BpPEMEHHU TIpH
PaBHOYCKOPEHHOM [JBMXEHUM O€3 HadaJlbHOM CKOPOCTH, Mepuoaa KoseOaHui
MaTEMaTUYECKOT0 MAasiTHUKAa OT JJIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKCHUS
CBETa OT yIJa MaJeHUus U yrja NpeOMJIEHUs OT YIJa NajJeHus): IJIaHUPOBATh
UCCIIEZIOBAaHUE, CaMOCTOSITEJIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATh pPE3YJbTAThI
MOJIYyYUEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUAE TaOIUI] U TpapuKOB,
JIeaTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIIEI0BAHNUS;

MPOBOJUTh KOCBEHHBIC W3MEpEHHsS (PU3MUSCKHX BeIWYHH  (CpemHss
CKOPOCTh M YCKOPEHHE Tella NpPH PABHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE
CBOOOJHOIO MaJieHus, )KECTKOCTh MPYKUHBI, KOIP(PUUUEHT TPEHUS CKOIbXKECHHS,
MexaHudeckass ~ pabota M MOIIHOCTh, YacToTa M NEpHOJ  KoJeOaHHit
MaTEMaTUYECKOr0 U NPYKMHHOIO MAasiTHUKOB, ONTHYECKas CHJIa COOMparouiei
JUH3bI,  paJUOAaKTUBHBIA  (OH):  MIaHHpPOBaThb  U3MEPEHHs,  COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIENY Sl TPEITI0KEHHOM
UHCTPYKIUH, BBIUUCIATh 3HAYEHHE BEJIMYMHBI M AHAJIU3UPOBATH MOJTYUCHHBIE
pEe3yNbTAThI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUN;

coOrofaTh TMpaBUJia TEXHUKH OE30MacHOCTH Tpu paboTe ¢
71a060paTOPHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHbIE TPU3HAKU HU3YYEHHBIX (U3NUYECKUX MOJEJIECH:
MaTephalibHasg TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEYHBbIM HCTOYHHUK CBETA,
Jy4, TOHKas JIMH3a, MUIAaHETapHas MOJENb aTOMa, HYKJIOHHAsE MOJIENIb aTOMHOTO
A1pa;

XapaKkTepu30BaTh  MPUHLMIBI  JEHCTBUS  M3YyYEHHBIX  NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOMl Ha MX ONHCaHMs (B TOM YHUCIE. COUIAOMETP,
JTATYUKU TOJIOKEHUS], PACCTOSIHUS U YCKOPEHMS, paKeTa, 3X0J0T, OYKH, MEPUCKOII,
doToanmnapar, ONTUYECKHUE CBETOBO/IbI, CIIEKTPOCKOIL, JO3UMETp,kamepa Bunbcona),
UCIIOJIb3ySd  3HaHUSL O CBOMCTBaX (PU3MYECKUX SIBICHUH U HEOOXOAUMBIE
¢dusnyeckue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh ~ CXEMbl M CXEMATHUYHBIE  PUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, HW3MEPHUTEIBHBIX NPUOOPOB M  TEXHOJOTHUYECKUX
IPOLIECCOB MPH PELICHUH y4eOHO-TIPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMbI IJIs
MOCTPOEHUSI U300pAKEHUM B IJIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E,

NPUBOIUTH  TpUMepbl  (HAXOAUTh  WHPOPMAIMIO O  MpPHUMEpax)
MPAKTUYECKOTO UCTIONIb30BAHUS (PU3MUYECKUX 3HAHUW B TOBCEAHEBHOW >KU3HU
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s obecniedeHuss Oe3omacHOCTH  Ipu oOpalieHuu ¢ npubopaMu |
TEXHUYECKUMHU  yCTPOMCTBAMH, COXpPAHEHUS 3J0POBbS MU COONIONCHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPY’KaIOIIEH Cpesie;

OCYIIECTBIATh ~TOWCK uHpOpMaruu  (PU3NYECKOTO  CcoAepX)aHUA B
HutepHete, caMOCTOATENIbHO (HOPMYIUPYST MOUCKOBBIA 3allpoc, HAXOIUTh IIyTH
OTIpENENICHUsI JTIOCTOBEPHOCTH  TMOJYYeHHOW  WHGOpMAIMM  HAa  OCHOBE
UMEIONINXCS 3HAaHUW U JOMOJHUTEIHHBIX HCTOYHUKOB,

UCTIOJIh30BaTh MPH  BBIMIOJHEHUH YYEOHBIX 3aJaHUil  HAyIHO-
MOMYJSIPHYIO JIUTEPaTypy (PU3MUEcKOro conepikaHus, CIpPaBOYHBIC MaTEPHAIBI,
pecypcol cetu MHTepHeT, Bmaaerb mnpuéMamu KOHCTIEKTUPOBAHUS TEKCTA,
npeobpa3zoBaHusi HHGOPMAIMHN U3 OJJHOW 3HAKOBOM CHCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHbIE TMHCHbMEHHBIE M  YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OpMAIIMM U3 HECKONbKUX HCTOYHUKOB (UBNYECKOTO COICpKAHMUS,
nyOoJIMYHO TPEACTAaBIATh PE3yJbTaTbl MPOEKTHOW WM HCCIEN0BATEIbCKOM
NESATENIbHOCTH, MPU 3TOM I'PaMOTHO  HCIIOJIb30BATh  U3YUYEHHBIM MOHATUHHBIN
ammapaT  M3y4yaeMmMoro pasjena (U3MKU M COIpPOBOXKIAThb  BBICTYIUICHHE
npe3eHTaleil ¢ y4éToM OCOOEHHOCTEW ayAMTOPUH CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HammenoBanue Kommuecto | IIporpamMmmHuoe copepskanne | OCHOBHBIC BUABI ACSITEIHHOCTH 00yUYaOIUXCS
/11 pa3aesioB U TeM JacoB

y4e0HOr o mpeiMeTa

Pa3znea 1. ®u3uka u ee pojib

B MO3HAHUM OKPY:KAIOIIEero Mupa

1.1 | ®usuka — Hayka 2 ®dusuka — HayKa o mpupoje. | BeisiBnenue paznuuuit Mexay GpusnueckumMu u
0 IPUPOJIE SIBieHus: MPUPOIBI. XUMUYECKUMHU MPEBPAICHUSIMHU.
dOu3nICeCcKUe SIBIICHUS: Pacno3naBanue u knaccudukamus GU3NIECKUX
MeXaHUYECKHUE, TEMIOBLIE, | SBICHUN: MEXaHUUCCKHX, TCIIOBBIX,
AIEKTPUYECKHUE, BJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHEIC, CBETOBBIC, Hab6nronenue u onvcanue GU3NYECKUX SBICHUN
3BYKOBBIC
1.2 | ®usznueckue 2 dusnyeckue BEJINYNHEI. OnpeneneHue 1EHbI ACICHUS TITKAIbI
BCIIMYHHBI N3mepenue pusndeckux HU3MEPUTEBHOTO TIprbdopa.

BeJIMUNH. PU3NUECKUE
npubopsl. [lorpemmmocts
M3MEpPEHUIN
MexaynaponHas cucrema
eAMHUIL

H3Mepenne MMHEeNHBIX pa3MepoB TEN U

IIPOMEKYTKOB BPEMEHH C YYETOM MOTPEITHOCTEN.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TENA.
N3mepenue TeMiieparypsl py IOMOIIA
KUJKOCTHOTO TEPMOMETPA U 1aT4nKa
TeMIIEpaTypshl.

BrinonHenre TBOpUYECKUX 3a0aHUM 110 TTIOUCKY
croco00B U3MEPEHUS HEKOTOPBIX (PU3NUECKUX
XapaKkTEPUCTUK, HAIPUMEP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUM, MaJIbIX

IPOMEXYTKOB BpeMeHH. OOCyxXIeHue
IpeIaraeMbIX ClIoco00B
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1.3. | EcrecTBeHHO- 2 Kak ¢usuka u qpyrue BoiaBmkeHne runotes3, OObSICHSIOMIMX MPOCThIE
Hay4YHBIA METO]I €CTECTBCHHBIE HAYKH SIBJICHUSI, HAIIPUMED:
ITO3HAHUS W3y4aroT OPUPOY. — II0YE€MY OCTAHABJIMBAECTCA IBUKYIIEECA
EcrecTBeHHO-HAy4YHBIN 110 TOPU30HTAIIBHOM MMOBEPXHOCTH TEJIO;
METO/I, IIO3HAHUS: — [I0YEMY B KapKYIO MOTOlY B CBETJION OJEHKIE
HaOJII0IEHIE, [TIOCTAHOBKA MPOXJIAIHEH, yeM B TEMHOM. [Ipemnoxenune
HAay4HOI'O BOIIPOCA, CIoco0OB MPOBEPKU TUMOTE3.
BBIJIBIDKEHUE THITOTE3, [IpoBeneHue ncciaenoBaHus MO MPOBEPKE KAKOM -
SKCIICPUMEHT I10 MPOBEPKE | JIMOO TUIOTE3BI.
TUIIOTE3, O0BSICHEHUE [TocTpoenue npocremmx Mojeneit Guanyeckux
HaO0JIFOJIa€MOT'0 SIBJICHHS. SIBJICHUH (B BHUJIC PUCYHKOB HJIM CXEM ), HAIIPUMED
Onucanue GU3NIECKUX MaJICHUE TIpeMETa; PSIMOJIMHENHOE
SIBJICHUM C TTOMOIIIBIO pacrpoCTpaHEHUE CBETA
Moaenen
Htoro o pazneny 6

Pa3nen 2. [lepBoHayaibHbIE

CBE€ACHUA 0 CTPOCHMM BEIIECTBA

2.1

CtpoeHue BeliecTBa

1

CtpoeHue BelecTna:
aTOMBI M MOJIEKYJIbI, UX
pa3mepsbl. ONbITHI,
JIOKa3bIBAIOIIINE
JUCKPETHOE CTPOCHUE
BEILECTBA

HaGmonenue u nHTEpIIpeTanys OmbITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHUH BEUIECTBA: ONBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.
OreHka pa3mMepoB aTOMOB M MOJIEKYJT
C UCTOJb30BaHUEM (PoTOorpaduil, NOJTy4YEHHBIX Ha
aTOMHOM CHJIOBOM MUKpockore (ACM) —
naboparopHas pabora 1o Teme: «OLeHKa JuaMeTpa
aToMa METOZOM PsIIOB
(c ucronp3oBanueM (otorpaduii)».
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OmnpeneneHue pasmMepoB MaJbIX TN

2.2 | JIBwkeHue u
B3aMMO/ICHCTBHE
YaCTHII BEIICCTBA

JIBM>KEHUE YaCTHII
BemiecTBa. CBs3b CKOPOCTH
JIBIDKEHUS YaCTHUII

C TEMIIEPATYPOU.
bpoyHoBCKOE nBUKEHHUE,
auhPysus.
B3anmMmonencTBre yacTHil
BEILIECTBA: IPUTSIKECHUE U

Hab6mronenne u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U ABJICHUS JudPy3un.
[IpoBeneHue u 0OBICHEHHE OIBITOB

110 HA0JIIOJIEHUIO TEIIOBOI'O PACIIUPEHUS Ia30B.
[IpoBenenune u 00BICHEHUE ONBITOB 1O
O0OHAapYKEHUIO CHJI MOJIEKYJIIPHOTO HMPUTSKEHUS
Y OTTAJKUBAHUS

2.3 | ArperatHbie
COCTOSIHUS BEIIECTBA

ArperaTtHble COCTOSTHUS
BEILIECTBA: CTPOCHUE Ia30B,
JKUJIKOCTEU U TBEPBIX
(KpUCTAJUTMYECKUX) TEII.
B3aumMocBs3bp Mexy
CBOMCTBAMH BEIIIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX M MX
aTOMHO-MOJIEKYJIIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Omnucanue (C UCTIOIB30BAHUEM TMPOCTHIX
MOJIEJICH ) OCHOBHBIX Pa3IudYuil B CTPOCHUH T'a30B,
KHUIKOCTEH M TBEPBIX TE.

OO0BsICHEHNE MAJION CKUMAEMOCTH JKUIKOCTEN U
TBEPABIX TEJI, OOJBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHusi GopMbl TBEPBIX TET U
TEKYYECTH JKUJIKOCTH.

[TpoBeneHre ONMBITOB, JOKA3BIBAIONINX, YTO

B TBEPIOM COCTOSTHMH BOJIbI YACTHUITBI HAXOISTCS
B CpPEIHEM JajIbIlle IPYT OT ApyTa (MIIOTHOCTh
MEHBIIIE), YeM B HKHJIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
0COOCHHOCTSIMH arperaTHBIX COCTOSIHUH BOJIBI U
CYIIIECTBOBAHUEM BOJHBIX OpPTraHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pasneny
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Paznen 3. /IBu:keHHe U B3auMoJieilicTBHe TeJl

3.1 | Mexaunueckoe 3 Mexannueckoe aprxeHue. | McciemoBanne paBHOMEPHOIO JBUKEHHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIPEJICIICHUE €T0 IPU3HAKOB.
HEPaBHOMEPHOE IBUKECHUE. Ha6JHOII€HI/I€ HCPABHOMCPHOI'O ABUKCHUS U
Ckopocts. Cpennss OIIPEEIIEHUE €r0 OTJINYUN OT PABHOMEPHOIO
CKOPOCTh IIpH ABWKCHIAL.
HepaBHOMEPHOM OnpeneneHre CKOPOCTH paBHOMEPHOTO
. JBIDKCHUS (IIapHKa B KUJIKOCTH, MOJICIIN
JIBYKEHUU. PacuéT mytu u
AIEKTPUIECKOrO aBTOMOOKIISA U T.JI.).
BPEMEHHU JIBUKCHUSA o
Onpenenenne cpeHer CKOPOCTU CKOIbKEHUS
OpycKa WIH 1apuKa Mo HAKJIOHHOM TIOCKOCTH
Pemenue 3anau Ha onpeaeneHne nyTv, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JABUKCHUS.
AHaiu3 TpaduKOB 3aBUCUMOCTH IIyTH U CKOPOCTH
OT BPEMEHU
3.2 | Uuepums, Mmacca, 4 SIBiieHre nHEPIIMU. 3aKOH OOBsCHEHNE U IPOTHO3UPOBAHUE SIBJICHUN
2 2

IINIOTHOCTD

nHepunn. B3anmonenicteue
TEJI KaK IPUYMHA
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BemiecTBa.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eqUHHUIIE 00BEMaA
BEIIIECTBA

00YCJIOBJICHHBIX UHEPIIMEH, HATTPUMED, YTO
MIPOUCXOAUT MPU TOPMOKEHHUU UIT PE3KOM
MaHEBpPE aBTOMOOUJISI, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTh JIBUKECHUE HA BEJIOCUIICIIC
WM caMOKaTe | T. [I.

[IpoBenenre u aHAIU3 OIBITOB,
JEMOHCTPUPYIOIIMX U3MEHEHHE CKOPOCTH
JBUKEHUSI TEJIa B PE3YyJIbTaTe JCUCTBUS HA HETO
JIPYTUX TEJl.

Pemenue 3a1a4 Ha onpeneneHne Macchl Tela, ero
00BEMa U INIOTHOCTH.
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[TpoBeeHue u aHAIU3 OIBITOB,
JIEeMOHCTPHPYIOLINX 3aBUCUMOCTDh U3MEHEHHUS
CKOPOCTH TeJa OT €r0 MacChl IpU
B3auMo/ieiicTBuu Tel. M3MepeHne Macchl Tena
Pa3IMYHBIMH CIIOCOOaMHU.

Omnpenenenue MIOTHOCTH TeJla B pe3ybTare
U3MEPEHUs €ro Macchl U 00bEMA

3.3

Cuna. Buape! cun

14

Cuita Kak XapakTepHUCTHKA
B3aMOJICHUCTBHSA TEIL.
Cuna ynpyrocty 1 3aKoH
I'yka. M3mepenue cuiibl

C IIOMOIIBI0 TUHAMOMETPA.
SIBiieHUE TATOTECHUS U CHIIA
TspkecTd. Cuiia TSHKECTH
Ha JIPyTrux IIaHeTax.

Bec Tena. HeBecoMocTs.
CroxxeHue cui,
HAIMPABJIEHHBIX 10 OJHOMN
IPSAMOM.
PaBHOpelicTBYIOIIIAs CHIL
Cuina tpenus. Tpenue
CKOJIb)KEHUS U TPEHUE
nokosi. TpeHue B ripupoae
1 TEXHHUKE

H3yquI/IC B3EIHMOI[€EICTBH$I KaK IIPpUYrHBbI

N3MCHCHUA CKOPOCTH TCJia UJIU €T0 I[C(I)OpMaHI/II/I.

Onucanue peabHbIX CUTyaluil B3aUMOEHCTBUS
TEJN € MMOMOILBIO MOJIENEH, B KOTOPBIX BBOAUTCS
HOHATHE U N300paKEHUE CUJIBL.

N3yuenue cuibl ynipyroctu. MccnenoBanue
3aBUCUMOCTH CHJIBI YIPYTOCTH OT YIJIUHEHUS
PE3MHOBOTO IIHYpa WIN MPYKUHbI

(c mocTpoenueM rpaduka).

AHaJIN3 TPaKTUYECKUX CUTYalUi, B KOTOPBIX
IPOSIBIISIETCA IEUCTBUE CUJIbl YIIPYTOCTH
(ympyrocth Msiua, KpOCCOBOK, BETOK JiepeBa

U JIp.).

AHanu3 cuTyaluii, CBI3aHHBIX C SBJICHUEM
TATOTEHUS.

OOBsicHeHUE OpOUTATHLHOTO JBIKCHUS TIJIaHET

C MCIOJIb30BAHHUEM SIBJICHHS TSATOTEHUS U 3aKOHA
WUHEPLIMH.

I/I3MepeHHe BC€Ca TCJIa C IIOMOIIbIO JUHAMOMCTpaA.

O6ocHOBaHUE ATOTO CIOc00a U3MEPEHHSL.
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Anamu3 u MOACIIMPOBAHUC ABJICHUSA HCBECCOMOCTH.

OKCIEPUMEHTAIBHOE MOJyYEHUE IPABUIIA
CJIOKECHMS CUJI, HAIIPaBJICHHBIX BJOJIb OJHON
npsimoit. OnpezeseHrne BeIUYrHbI
PAaBHOJCHUCTBYIOLIEH CHII.

N3yyeHne cuibl TPEHUS CKOJIBKEHUS U CHJIBI
TPEHUS ITOKOS.

HccenenoBanne 3aBUCUMOCTH CUJIIbI TPEHUS
OT CHWJIBI JABJICHUSI U CBOMCTB TPYILIMXCS
ITOBEPXHOCTEM.

AHaJIN3 TPaKTUYECKUX CUTYalH, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCHOJIb3YIOTCS CIIOCOOBI €€ YMEHBUICHUS WIN
yBEJIMUYEHUS (KaTaHUE HA JIbDKAX, KOHBKAX,
TOPMO>KEHUE aBTOMOOMUJIS, HCTIOIb30BAHNE
NOAIIMITHUKOB, TUIABAHUE BOAHBIX )KUBOTHBIX
u 1p.). Pemenne 3amad ¢ HCNoIb30BaHUEM
dopmy1 asst pacy€Ta CUIIBI TSKECTH, CUJTBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny

21

Pa3znen 4. /laBiieHne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB

4.1 | asnenue. I[lepenaua
JaBJICHUS TBEPABIMU

TeJIaMU, KUJIKOCTIMU
Y razaMu

3

Jasnenne. CriocoObl
YMCHBIIICHHS ¥ YBEITUICHUS
nasJyieHus. /laBienue rasa.
3aBUCHUMOCTD JaBJICHUS
rasa oT 00béma,
TEeMITepaTypHhl.

AHanu3 1 00bsCHEHUE ONBITOB M MPAKTUIECKUX
CUTYaIiii, B KOTOPBIX MPOSBISETCS CUia
JaBIICHUS.

O6ocHoBaHKE CTOCOOOB YMEHBIICHUS U
YBEIIMYCHUS JTABJICHHUS.

N3yueHue 3aBUCHMOCTH JaBJICHUS raza
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[lepenava naBneHus
TBEPJBIMU TEJIAMU,
YKHJIKOCTSIMHU M Ta3aMH.
3akon Ilackans

0T 00BEMa U TEeMIIEPATYPHI.

N3yuenne ocobeHHOCTEH TIepeaadn JaBiIcHUs
TBEPABIMU TEJIAMH, )KUIKOCTSIMU U Ta3aMH.
OO6ocHOBaHHUE PE3YyJILTATOB OIBITOB
0COOEHHOCTSIMHM CTPOCHHMSI BEIIECTBA B TBEPIOM,
YKUJIKOM M Ta3000pa3HOM COCTOSTHUSX.
DKCNEPUMEHTAIBLHOE JJOKA3aTeJIbCTBO 3aKOHA
ITackams.

Pemenune 3anauy Ha pacu€r naBiaeHUs! TBEPAOTO
Tea

4.2 | JlaBieHue KUJIKOCTU 3aBUCUMOCTb JaBJICHUS HccnenoBanre 3aBUCUMOCTH AaBICHUS KUJIKOCTH
YKUJIKOCTH OT TTyOUHBI. OT IITyOUHBI MOTPYKEHUS U TIIIOTHOCTHU KUJIKOCTH.
[TneBmaTnueckue Mamvubl. | HaGmogeHue u 00bsiCHEHUE THAPOCTATUYECKOTO
['mapocratnueckuit napajsokca Ha OCHOBeE 3akoHa [lackans.
napaaokc. Coobmarornuecs | M3ydenue cooOarmmxcsi Cocy10B.
cocynsl. I unpasnnueckue Pemenue 3ama4 Ha pacu€r naBJICHUS )KUJIKOCTH.
MCXAaHU3MbI OO0nsicHenne MIPUHIINIIA ICUCTBUS
TUPABIMYECKOTO MPECCa, MHEBMATUYECKUX
MalIlHH.
AHanu3 n 00bACHEHHE MPAKTUYECKUX CUTYallUH,
JEMOHCTPUPYIOIIUX MPOSBICHUE JaBICHUS
JKUIKOCTHU U 3aKoHa llackaist, Hanmpumep
MIPOIIECCOB B OpraHu3Me MPH TITYOOKOBOTHOM
HBIPSIHUU
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCnepuMeHTAIbHOE OOHAPYKEHUE
JIaBJICHUE aTMoc(epHOe JaBJIeHUE. aTMoc(epHOro JIaBJICHHUS.

[IpuuunHBI CylIECTBOBAHUS

Ananu3 1 oObsICHEHHE OIBITOB U IMPaKTUYCCKHUX
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BO3/YIIHON 000I0YKH
3emmu. OnbiT Toppuuery.
N3mepenure aTMocpepHOro
JaBJICHUS. 3aBUCUMOCTb
aTMoc(epHOro AaBJIeHUS
OT BBICOTHI HaJl YPOBHEM
Mopst. [Tpudopsr

JUTSL ©3MEPEHUS
aTMOC(epHOTO JaBJICHUS

CUTYaluil, CBSI3aHHBIX C JEMCTBUEM
aTMOC(EPHOrO JaBJICHUS.

OOBbsicHEHUE CyIIeCTBOBaHUS aTMOC(hEpBI
Ha 3eMJIe U HEKOTOPBIX IIJIaHETaX WM €€
OTCYTCTBHUS Ha ApPYyrux mjaaHerax u Jlyne.
OObsicHeHnEe N3MEHEHUS TUIOTHOCTH aTMOC(EphI
C BBICOTOM M 3aBUCUMOCTH aTMOC(epHOTO
JABJICHUS OT BBICOTBI.

Pemenue 3a1a4 Ha pacy€T aTMOCHEPHOTO
JaBJICHUSI.

N3ydeHnune ycrpolicTBa OapoMeTpa-aHepouIa

4.4

JlelicTBHE )KUJKOCTU U
rasa Ha MOrpy»KeHHOE
B HUX TEJIO

JlercTBUE )KUIKOCTH M rasza
Ha MOrpyKEHHOE B HUX
Teo. BelTankusaromas
(apxumenoBa) cuna. 3aKoH
Apxumena. [InaBanue tein.
Bo3znyxomnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHUE AECTBUS
KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.
OnpeneneHne BhITAUIKABAIOIIEH CUIBI,
JEUCTBYIOIIECH Ha TEJO, MOrPYKEHHOE

B KHUJIKOCTb.

[IpoBenenne u 00CyX AEHUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIICH CUJIbI, AEHCTBYIOIIECH HA TEIO
B KUJIKOCTH, OT 00bEMa OTPYKEHHOM

B JKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJIKOCTH.

IIposepka nezasucumocmu bimankuearouen
cuvl, 0elcmayowell Ha meio 8 HCUOKOCMU,
om maccwl mena.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE

0T 00bEMa MOrpyKEHHOM B JKUJIKOCTh YACTH TeJa.
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Petenue 3aa4 Ha MpUMEHEHHE 3aKOHA
Apxumena v yCclIOBUS IJIAaBaHUS TEJl.
KoHcTpynpoBanue apeomerpa uiu
KOHCTPYMPOBAHUE JIOJKU U ONpe/eeHne e€
Ipy30M01bEMHOCTH

Hroro no pazneny

21

Pa3nen 5. PaGora u MougHocTh. JHeprusi

5.1

Pabora n MOIIHOCTD

3

Mexannueckas padora.
MoutHoCTb

DKCHEPUMEHTAIBLHOE ONIPEACTICHUE
MEXaHU4YECKOU pabOThI CHUJIBI TSHKECTH

IIpY MJICHUHU TEJIa U CUJIbl TPCHUS

P PABHOMEPHOM IEPEMEIICHUH Tea

110 TOPU30HTAILHON MTOBEPXHOCTH.

Pacuér MolHOCTH, pa3BUBAEMOM TIPHU MOABEME
I10 JIECTHHIIE.

Pemenue 3a1a4 Ha pacu€T MEXaHUUECKON PaOOTHI
Y1 MOIITHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIyar, 6J10K, HaKJIOHHAs
IJIOCKOCTh. [IpaBuiio
paBHOBECHS pbluara.
IIpumenenue npasuna
paBHOBECHS pbluara

K OJIOKY. «30510TO€
npaBuiio» MexaHuku. KITJ]
MPOCTHIX MEXaHNU3MOB.
IIpocThie MEXaHWU3MBI

B OBITY U TEXHUKE

OmnpenesieHre BHIMTPHINIA B CUIIE TPOCTHIX
MEXaHMU3MOB Ha MpUMepE pblyara, MoJIBUKHOTO U
HETIOABIM>KHOT'O OJIOKOB, HAKJIIOHHOM TNIOCKOCTH.
HccnenoBanue ycnoBus paBHOBECHS phlyara.
OOGHapykeHHe CBONUCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TAaK¥Ke

B JKMBBIX OpraHHu3Max.

DKCIEepUMEHTAIBHOE JI0KAa3aTeILCTBO PAaBEHCTBA
paboT NMpu NPUMEHEHUHU MPOCTHIX MEXAHHU3MOB.
Onpenenenne KII/] HaKTOHHOM TJTIOCKOCTH.
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Peuienue 3a1a4 Ha IPUMEHEHHE PABUIIA
paBHOBecHs pbiuara v Ha pacuet KIIT/]

5.3 | Mexannueckas 4 Mexanuueckasi 3HEpPIusl. DKCIIEpUMEHTAIIBHOE OTIPENIETICHUE N3MEHEHNUS
SHEPrusl Kunernueckas u KMHETUYECKOW U MOTEHLUAIbHON YHEPTUU TENa
NOTEHIMAIbHAsL SHEPTUSI. IIPU €ro CKaThIBAHUHU 11O HAKJIOHHOM IJIOCKOCTH.
[TpeBparenue ogHoro Buaa | GopMyaupoBaHUE HA OCHOBE UCCIIEJOBAHMS
MEXaHUYECKOW SHEPTrUuu 3aKOHA COXPAaHEHUS! MEXaHUYECKOW SHEPTHUH.
B IPyrou. 3aKOH OO6cyx1eHne TpaHull IPUMEHUMOCTH 3aKOHa
COXpaHEHUs SHEPTUU COXPAHEHHMS SHEPTUU.
B MEXaHHUKE Pemenue 3a1a4 ¢ UCMONB30BAaHUEM 3aKOHA
COXPAaHEHHMS YJHEPTUU
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO I[TPOI'PAMME
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8 KJIACC

No

i/

HanmenoBanue
pa3iesoB U TEM
y4e0HOro mpeaMera

KommyecTBo
4acoB

[IporpammHoe conepxanue

OCHOBHBIC BUIbBI ACATCIBHOCTH O6y‘IaI-OHII/IXCSI

Pa3znea 1. TenioBble ABJICHUSA

1.1

CtpoeHue u CBOMCTBa
BEIIECTBA

OCHOBHBIE TTOJIOKEHHS
MOJIEKYJISIPHO-KUHETUY €CKOM
TEOPUHU CTPOCHUS BELIECTBA.
Macca u pazmepbl aTOMOB U
MOJIEKYJI. OTBITHI,
MOJTBEPIKIALOIIHE
OCHOBHBIE TMOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPUH.

Mogemu TBEpIOro, KUIKOTO
Y ra3000pa3HOr0 COCTOSTHUM
BEILIECTBA.

Kpucrannmueckue u
aMmopdHbIe Tena.
OOBsIcCHEHNE CBOMCTB ra3o0B,
JKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYE€CKOU
teopuu. CMaunMBaHue U
KalUJUIPHBIE SIBJICHMUSL.
TerutoBoe pacmmpenue u
coKaTue

HabGnronenue u uHTEpripeTalust OrnbITOB,
CBUJIETENbCTBYIOMIMNX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEUIECTBA: OIBITHI C PACTBOPECHUEM
Pa3IMYHBIX BEUIECTB B BO/IE.

Pemienue 3a1a4 no OlieHUBAaHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJI B €AMHUIE 00BEMA
BEIECTBA. AHAIN3 TEKCTa IPEBHUX
aTOMMCTOB (Harpumep, (pparmeHTa no3Mbl
Jlykpenus «O mpupoje Bemen») ¢
U3JI0’)KEHHEM O0OCHOBAHMI aTOMHOM
TUIOTE3bI (CMBICTIOBOE uTeHHE). OlLieHKa
yOeIUTEIHLHOCTH STUX 0OOCHOBAHUM.
OObsicHeHHE OPOYHOBCKOTO JIBH)KCHUS,
saByieHUus TUGPy3un U paznuuuil MexIy

HUMH Ha OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH CTPOEHUSI BEIIECTBA.
OObsiCHEHNE OCHOBHBIX Pa3InYUil B CTPOCHUHU
ra3oB, )KUIKOCTENU U TBEPABIX TEN

C MCIOJIb30BAHUEM MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH CTPOCHUSI BEIIECTRA.
[IpoBeieHNE OTBITOB MO BHIPAIIUBAHUIO
KPUCTAJJIOB TOBAPEHHOW COJIM UJTU caxapa.
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IIpoBeneHune u 00BICHEHUE ONBITOB,
JEMOHCTPUPYIOIINX KAIWJLIAPHBIC SIBICHUS U
aByieHue cMaynuBaHus. OOBbsICHEHUE POJIU
KAIWUIAPHBIX SBICHUN JUIs IOCTYILICHUS
BOJIbI B OpranusM pacrenuid. Habmonenue,
IPOBEACHNUE U OOBSICHEHHUE OIBITOB I10
HAOJIOICHUIO TEIJIOBOTO PACILIMPEHUS Ta30B,
KUIAKOCTEN U TBEPABIX Tea. OObsICHEHHE
COXpaHEHHs 00BbEMA TBEPIBIX TEJ, TEKYYECTH
AKUIKOCTH (B TOM YHUCJIE, PA3HULIBI

B TEKYYECTH JIJISl Pa3HBIX )KUJIKOCTEN),
nasiieHus rasa. [Ipoeenenue onsIToB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD

JaBJICHUS BO3yXa OT €ro o0bEmMa u
HarpeBaHus WM OXJIAKIECHMS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYEeHUS. AHAIu3
IIPAKTUYECKUX CUTYallH, CBA3aHHBIX

CO CBOMCTBaMHM ra3oB, )KUIKOCTECU U TBEPABIX TEI

1.2

TertoBbIe MPOLIECCHI

16

Temneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOIO JIBHKEHUS
gacTull. BHyTpeHHss
sHeprusi. CrocoOsl
VU3MEHEHUS BHYTPEHHEN
DHEPIUM: TEIonepeaaya u
coBeplieHue padoTbl. Buibl
TEIIONEPENAYHN

O6ocHoBaHKE TTPaBUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHbBIX CIIOCOOOB U3MEPEHHUS U
mKaj remnepatypbl. Habmonenue u o0bsicHeHne

OTIBITOB, IEMOHCTPUPYIOLINX U3MEHEHHE
BHYTPEHHEH SHEPTUH TeJa B pe3yIbTaTe
TETJIonepeaud U padOThl BHEIIHUX CHJI.
HaOmronenne u 00bsICHEHHE OIBITOB,
00CyXXJIeHHE NMPAKTUYECKUX CUTYALIUM,
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TEIJIONPOBOIHOCTD,
KOHBEKI[US, U3ITyUEHHUE.
KonnuecTBo TEMIOTHI.

VY nenbHas TEMIOEMKOCTD
BelecTBa. TemiooomeH u
TEIUIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. [naBnenue u
OTBEpJICBaHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY nenbHas Temiora
IJIaBJICHUSI.
[Tapoob6paszoBanue u
KoHJIeHcanusi. McnapeHnue.
Kunenue. Y nenpHas
TEIJI0Ta mapoodpa3zoBaHUsl.
3aBHUCUMOCTb TEMITEPATYPHI
KUIIEHUS OT aTMOc(epHOro
JIaBJICHUSI.

BnaxxHOCTB BO3aYyXa.
DHeprus TOIIMBa.

VY nenbHas Temiora
CropaHusi.

[TpuHITUTIBL PaOOTHI
TeroBbIX aBurarenaeit KIIJT
TEIUIOBOTO JIBUTATEJIA.
TernoBbie ABUTATENN U

JEMOHCTPUPYIOIINX Pa3IMUYHbIC BUIBI
TeTIoNepeIaun: TEMIONPOBOTHOCTD,
KOHBEKIIMIO, U3JTyYeHHE.

HccnenoBanue siBICHUS TEII0O0OMEHa

IIPU CMEITMBAHUU XOJIOJHOW U TOPSIYEH BOJIBI.
HabGmronenne yctaHOBIICHHS TEIIJIOBOTO
PABHOBECHS MEXKY TOPSTYEH U XOJIOJHOM BOJIOM.
Omnpenenenue (M3MepeHNE) KOJMIECTBA
TEIJIOTHI, TOTYYEHHOI'0 BOJIOW MPHU TEIJIOOOMEHE
C HArpeThIM METALUTUYECKUM IIUITUHIPOM.
Omnpenenenue (M3MepeHUE) YACTbHOM
TEIUIOEMKOCTH BellecTBa. Pemenue 3a1ay,
CBSI3aHHBIX C BBIYMCICHUEM KOJIMYECTBA TEIIOTHI
U TETJIOEMKOCTH MPU TETIOOOMEHE.

AHaIM3 CUTyalui NpakTUYEeCKOro
WCIIOJIb30BAHMS TETJIOBBIX CBOMCTB BEIIECTB U
MaTepuasioB, HAIPUMEDP, B LEIIAX
HEProcOCPEIKEHUS: TETION30JISAIIHS,
AHEprocoOeperaroe KphIy,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBieHuil ucnapeHus u
KoHAeHcanuu. McciaeqoBanue

mpoliiecca UCTapeHust pa3InuHbIX

)kunkocreil. OObICHEHUE IBICHUIN

UCITapeHUs U KOHACHCAIlUU Ha

OCHOBE aTOMHO- MOJIEKYJISIPHOTO

yYUCHUS.
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3alllUTa OKPYKaIOIIeH
CpeIibl.

3aKOH COXpaHCHUS U
MIpeBpaIeHUs SHEPTUU
B TEIIOBBIX MpoIeccax

Hab6mronenne n o0bsacHEHUE TIpoliecca KUIeHuUs,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KUIICHUS OT JaBiieHus. OnpeaeneHue
(M3MepeHne) OTHOCUTEIBHOM BIaXKHOCTH
Bo3nyxa. HaGmroneHue nporiecca miaBieHus
KPUCTALUIAYECKOTO BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHME TTPOIECCOB TIJIABJICHUS
KPUCTAJUIMYECKHUX TEJ U Pa3MATYEHUS
[Py HArpeBaHUU aMOP(HBIX TEJl.
Omnpenenenue (M3MepeHUe) YACIbHON TEIIOTHI
U1aBiIeHud Jbaa. OObsACHEHUE SIBICHUN
JIABJICHUS ¥ KPUCTAJUIM3AlA HA OCHOBE
ATOMHO-MOJIEKYJIIPHOTO yueHus. Pemienne
3a/1a4, CBSI3aHHbBIX C BEIUMCIICHMEM KOJIMYECTBA
TEIUIOTHI B MPOoIeccax TEIUIONEPENadn IPr
IJIABJICHUM Y KPUCTAUIM 3K, UCTIAPEHUH U
KOHJICHCAIIMU. AHAJIU3 CUTYyallui
MMPAKTUYECKOTO MPUMEHECHUS SIBJICHUI
TUIABJICHUS U KPUCTALIA3ALMU, HAITPUMED,
MMOJIYYEHUE CBEPXUYUCTHIX MAaTEpHUAJIOB, COJICBas
rpesika u ap. AHanu3 paboThl U OOBICHEHUE
MIPUHIIUIIA IEVUCTBHS TEINIOBOTO JBUTATEIIA.
Brrauciaenue koandecTBa TEIUIOTHI,
BBIJICIISIFOLIETOCS IPU CTOPAHUM PAZTMYHBIX
BUA0B ToruimBa, U KIIJ[ nBurarems.
OO0cyx1eHre PKOJIOTUYECKUX MOCIICICTBUM
VICIIOJIb30BAHUS IBUTATEIEH BHYTPEHHETO

CropaHus, TCIIOBBIX U FI/IILpOBJ'IeKTpOCTaHLII/If/'I.
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Hroro no pazneny

23

Pa311e.11 2. BJICKTPI/I‘IGCKI/IG U MArHUTHBIE sIBJIEHUsI. 27 4acoB

2.1 | DaexTpudecKue
3apsibl.
3apspKeHHBIC Tella U
WX B3aUMOJICCTBUS

7

DnekTpu3zanus Tell.

JIBa pona 35eKTpUYECKUX
3apsia0B. B3anmoperncreue
3apSKEHHBIX TEJl.

3akoH Kynona (3aBUCHMOCTh
CUJIbI B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT
BEJIMYMHBI 3apsJIOB U
PACCTOSTHUS MEXKIY TEIamu).
DIIEKTPUUIECKOE TTOJIE.
Hanpsioxéanocth
AIEKTPUYECKOTO MOJIA.
[Tpunun cyneprno3uuuu
AIEKTPUYECKUX MOJIEU

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenn snnekrpuueckux
3apsA/I0B. DJIEMEHTapPHBII
AIEKTPUYECKUH 3apsii.
CrtpoeHue aToma.
ITpoBogHMKH 1
JIADJICKTPUKHU. 3aKOH
COXpaHEHHUS
AIEKTPUYECKOTO 3apsa

Habnronenue v npoBeieHUE ONBITOB

10 JIEKTPU3ALAU TEJI IIPU CONPUKOCHOBEHUU U
uHayknueil. Habmonenue u o0ObsicHeHne
B3aMMOJICVCTBHSI OTHOUMEHHO U PA3HOUMEHHO
3apspKEHHBIX Tell. OO0bICHEHNE MPUHITUTIA
nercTBus anekTpockona. OObsICHEHUE SIBICHUI
ANEKTPU3ALUU ITPU COPUKOCHOBEHHUH TEN U
WHIYKIHAEW C UCTIOJIb30BAaHUEM 3HAHUU O
HOCHUTENSX JJIEKTPUYECKUX 3apSAI0B B
BemiecTBe. Pacnio3HaBaHue 1 00bsICHEHNE
SBJICHUU 3JICKTPU3ALMU B IIOBCEIHEBHOMN
*u3Hu. Habmoaenne n o0bsICHEHHE ONBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUs
3NIeKTpUUecKoro 3apsaa. HabmoaeHue onsITos
110 MOJICJIMPOBAHUIO CHJIOBBIX JINHUU
anexkTpuyeckoro noii. Mcecnenosanne
NENUCTBHS DIIEKTPUYECKOTO MOJIS Ha
IIPOBOJTHUKYU U TUDJICKTPUKU
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2.2

IHocTosTHHBIN
AJIEKTPUYECKUI TOK

20

DJIEKTPUUYECKUN TOK.

VY cinoBus CylecTBOBaHUSA
AIEKTPUUYECKOrO TOKA.
HcTOYHHUKH TTOCTOSHHOTO
ToKa. JlencTBus
AIEKTPUYECKOrO TOKA
(TenioBoe, XUMHUUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUN TOK

B JKUJIKOCTSIX U rasax.
DnekTpuyeckas 1elb.
Cuna Toka. DIEeKTpUIECKOe
HanpsHKEHUeE.
ConpoTuBjcHUE
MMPOBOJAHUKA. ¥ IEJIbHOE
COIMPOTHUBJICHUE BEIIECTRA.
3akoH Oma 1 ydacTka
nenu. IlocnenoBareabHOE 1
napauieIbHOE COSIMHEHNE
poBOAHUKOB. PaboTa u
MOITHOCTb JIEKTPUIECKOTO
TOoKa. 3akoH J[>KoyIis—
JleHna. DnekTpuyeckue
[EMY U TOTPeOnTENn
AIEKTPUYECKOU SHEPTUU B
obiTy. Kopotkoe
3aMbIKaHHE.

HabGmroienre pa3nuyHbIX BUJIOB JEHCTBUS
AJICKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUOB JE€HUCTBHUS B IIOBCEITHEBHON KU3HMU.
HabGnroienrie BOBHUKHOBEHHS Ta30BOT0 pa3psijia
Y BJIEKTPUYECKOTO TOKA B KHUJIKOCTH

COopka 1 UCHbITaHUE AIEKTPUUECKON LENn
MTOCTOSIHHOTO TOKa. M3MepeHne cuibl TOKa
aMmnepMeTpoM. M3MepeHune 3neKTpruiIecKoro
HanpsHKeHUs BOJIbTMETpoM. [IpoBenenue u
00BSICHEHHE ONBITOB, IEMOHCTPUPYIOIITUX
3aBUCUMOCTD 3JICKTPUYECKOTO

COIIPOTHUBJICHUS MPOBOIHUKA OT €T0 JJIUHBI,
TUIOIIA/IA TTOTIEPEYHOTO CEUCHUS U

Marepuana. McciaenoBanue 3aBUCUMOCTH

CHUJIbI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS

Ha pe3uctope. [IpoBepka npaBuia CioKeHUs
HanpsH>KEHUM P TTOCJEI0BATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka npaBuia s CUJIbI TOKa TPU
napajuieIbHOM CO€IMHEHUM PE3UCTOPOB. AHAIU3
CUTYalMH MOCIE0BATEIBLHOIO U HapalIeIbHOTO
COCMHEHMS POBOIHMKOB B IOMAIITHUX
AJIEKTPUYECKUX CEeTAX. PelieHue 3amad ¢
ucroJib3oBanueM 3akoHa Oma u opmysn pacuéra
3JIEKTPUYECKOTO COMPOTUBIJICHUS MPU
MOCJIEA0BATEIHLHOM U MapaJUICTIbHOM COECUHEHUN
MIPOBOJTHUKOB.
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Omnpenenenue paboThl JIEKTPUUECKOTO TOKA,
IPOTEKAIOIIET0 Yepe3 PEUCTOP.

OrnpeneneHne MOIHOCTH 3JIEKTPUYECKOIO TOKA,
BBIJICIIIEMOU Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA YEPE3
JaMIIOYKy OT HanmpsbKeHus Ha Heil. OnpeeneHue
KII/I narpeBaTensi.

Hccnenosanue npeoOpa3zoBaHus SHEPTUU

IIPU OABEME TPy3a AIEKTPOABUTATEIIEM.
OObsicHEeHHE YCTPONUCTBA U MIPUHIUIIA JCUCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIbHBIX IPHOOPOB.
OObsicHEeHNE MPUYMH KOPOTKOTO 3aMbIKaHUS U
MPUHIINATNA IEUCTBUSA IUIABKUX MIPEIOXPAHUTENCH.
Pemienue 3a1a4 ¢ MCOIB30BaHUEM 3aKOHA
JIxxoyns—Jlenna

2.3

MarauTHbIC SIBICHHUS

[TocTosTHHBIE MArHUTEL.
BzaumoneicTBue
MMOCTOSIHHBIX MarHUTOB.
MarauTHOE MoJe.
MarnauTtHoe noJjie 3eMiIu U
ero 3HaueHHe I >KU3HHA
Ha 3emue. OnbIT OpcTea.
MarsuTHoOe moJje
AIEKTPUYECKOTO TOKA.
IIpumenenue
AJIEKTPOMArHUTOB

B TeXHUKE. JlericTBHE
MarHUTHOTO ITOJIA

Ha MPOBOJIHUK C TOKOM.

HccrnenoBanne MarHuTHOTO B3aUMOJCHCTBHUSA
MMOCTOSSHHBIX MarHuTOB.

N3ydenrne MarHuTHOTO TMOJISl TOCTOSTHHBIX
MarHuTOB MPU UX OOBEIMHEHUU U Pa3/IeICHUU.
HccnenoBanne MarHuTHOTO B3aUMOICHCTBHUSA
MOCTOSIHHBIX MAarHuTOB. MI3ydueHrne MarHuTHOTO
T10JI1 HOCTOSIHHBIX MAarHUTOB TIPU X
o0beIMHEHUH U pasaencHuu. [Ipopeaenue
ONBITOB IT0 BU3YAJIU3ALUH TOJISI TOCTOSTHHBIX
MarHuToB. M3yueHue sBIeHNs] HAMAarHUYMBaHUs
BemiecTBa. MccnenoBanue IeicTBUS
BJIEKTPUYECKOT O TOKAa HA MATHUTHYIO CTPEJIKY.
[IpoBeneHre ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbD CUJIbI B3aUMOJICUCTBUS KATYIIKH
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DJIEKTPOIBUTATEIIb
MMOCTOSIHHOT'O TOKaA.
Hcnonn3oBanue
AJIEKTPOJBUTATEEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

C TOKOM M MAarHMTa OT CUJIbl M HAIIPaBJICHUS TOKA B
KaTylmKke. AHaIN3 CUTyalui MPAKTUYECKOTO
PUMEHEHUS JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, TPOMBIIIJIEHHOCTH,
MenuiuHe). M3ydueHue AeicTBUSI MArHUTHOTO MOJIS
Ha IIPOBOJIHUK C TOKOM. M3ydueHune nencTBus
anektpoasurarens. Mzmepenune KI1/]
AEKTPOJBUTATENIBHON YCTAHOBKH.

Pacno3snaBanue u aHanu3 pa3IMIHbBIX

IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHCTIOPT, OBITOBBIC YCTPOMCTBA U JIp.)

3.1

Pa3znen. CBeToBble
SIBJICHHS.

3aKOHBI
pacnpoCcTpaHeHus
CBETA.

JlydeBast Mmoaenb cBeTa.
Hctounuku cBeTa.
[IpssmonmHenHOE
pacnpoCcTpaHEHHUE CBETA.
3atmenus Connua u JIyHeL.
OTtpaxenue cBera. [Lnockoe
3epKajo. 3aKOH OTPAKECHUS
ceerta. [Ipenomienune cBera.
3aKOH IPEJIOMJICHHUS CBETA.
ITonHOE BHYyTpEeHHEE
OTpPaKEHUE CBETA.

Hcnop30BaHue MOJHOTO
BHYTPEHHETO OTPAXKEHUSI B
ONTUYECKUX CBETOBOIAX

Habnroienue onbIToB, AEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO PacpoCTPaHECHUS
cBeTa (BOBHUKHOBEHUE TCHHU U TTOJTYTCHH ),

Y UX UHTEPOpPETAIUs C UCIIOIb30BAHUEM
MOHSTHS CBETOBOTO Jiyda. OObsICHEHUE U
MOZEIMPOBAHUE COTHEYHOTO U JIYHHOTO
3aTMeHuu. MccnenoBanne 3aBUCUMOCTH yIJia
OTPa)KEHUSI CBETOBOTO JIyda OT yrJjia MaJICHuUs.
N3ydenue cBOMCTB N300paskeHUSI B TNIOCKOM
3epkasie. HabmroneHue u oObsICHEHNE OTIBITOB
0 TIOJIYYEHUI0 U300paKeHN B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmonenue u

BETa Ha IPAHMIIE PA3TUYHBIX CPEl, B TOM
YHUCJIE OTBITOB C MTOJHBIM BHYTPEHHUM
oTpaxeHueMm. MccnenoBanue 3aBUCUMOCTH
yria NpeJoMIICHUS OT yrja najcHus
CBETOBOI'O JIy4ya Ha TPAHUIIE «BO31YX—CTEKIIO».
PacrniozHaBaHue siBI€HUN OTPaXKECHUS U
MPEJIOMJICHUSI CBETA B IOBCEAHEBHOMN KU3HMU.
AHanmmn3 1 00BSICHEHHE SBIICHUS ONTHYECKOTO
MUpaxa.
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3.2 | JIuH3bl 1
ONITUYECKUE
pUOOpPHI

JInnza. Xox myden B JIMH3E.
Onrtuueckas cucrema
dboToanmapara, MUKPOCKOTIA
u teneckomna. ['na3 kak
ONTUYECKAS] CUCTEMA.
bmuzopykocts n
JATbHO30PKOCTh

[Tony4yeHne u300paxeHuii C IOMOLIbIO
COOMPAIOIIEH U pacCEUBAIOILEH JIMH3.
Omnpenenenue GOKYCHOIO pacCTOSTHUS U
ONTHYECKON CUJIbI COOMpAIOIIEN JTUH3bI. AHAIN3
YCTPOMCTBA U IPUHIMUIIA JEUCTBUS HEKOTOPBIX
ONITUYECKUX MPUOOPOB: (hoToamnmapara,
MHUKpOCKOIa, TeJieckona. M3yuenne moaenu
IJ1a3a KaKk ONTUYECKON CUCTEMBI. AHAIN3
ABJICHUI OJIM30PYKOCTH U JAJIbHO30PKOCTH,
IPUHIUIA IEUCTBHS OYKOB

HToro mo pazaeny 43
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KJIACC

Ne
i/

HanmenoBanue
pa3ziesoB U TEM
y4eOHOro mpenmMera

KommyecTBo
4acoB

[IporpammHoe copepxaHue

OcCHOBHBIE BUABI ACATCIBHOCTH 06yqa}011114x051

Pa3znen 1. Mexannueckue siBJIeHUA

1.1

Mexaanueckoe
JIIBUYKEHUE U CIIOCOOBI
€ro OIMUCaHUus

11

MexaHudeckoe JIBHKCHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTENHHOCTD
MEXaHNYECKOT'0O JIBHKCHHMS.
PaBHOMEpHOE
MPSAMOJIMHEUHOE JIBUKCHHUE.
HepaBaomepnoe
MPSAMOJIMHEUHOE JIBUKCHHUE.
CpenHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IpU
HEPAaBHOMEPHOM JIBUYKCHUH.
Yckopenue.
PaBHOYyCKOpEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
CBo0OomHOE MaZCHHE.
OmnwiTel ["anues.
PaBHOMEpHOE ABUXKEHUE

10 OKPY>KHOCTH.

IIepuon u yacrora
oOparenus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXJIeHUE Pa3InIHbIX IPUMEPOB
MEXaHUYECKOr'O IBUKCHHSI.

OO0cyx1eHue rpaHull IPUMEHUMOCTH MOJIENN
«MarepuanbHas Touka». Onucanue
MEXaHUYECKOI'0 IBUKEHHUS Pa3INYHBIMU
cniocobamu (ypaBHEHHE, TabauIa, TpaduK).
AHann3 )KU3HEHHBIX CUTYallui, B KOTOPBIX
MIPOSIBISIETCA OTHOCUTEIILHOCTD
MexaHu4eckoro JBrxeHus. Habmonenue
MEXaHUYECKOTO JBUKECHHUS TENa
OTHOCHTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE TyTEN U TPAEKTOPUM JBHKEHUS
OJIHOT'O U TOI'0 K€ TeJla OTHOCUTEIBHO Pa3HbIX
Ten orcuéra. AHanu3 Tekcra ["amuies o0
OTHOCUTEJIBHOCTH JBUKECHHSI; BBIITOJIHEHUE
3aJJaHUi 110 TEKCTY (CMBICIIOBOE UYTCHHE).
OmnpeneneHue CpeHEd CKOPOCTH CKOIbXKEHUS
Opycka Wi JBUKEHMS IIapHKa MO HAKJIOHHOM
IIJIOCKOCTH.

AHaM3 U 00CYyXeHHE CIIOCOOOB
NPUOIMKEHHOTO OIPEIeNIEHNs MTHOBEHHOM
CKOPOCTH.
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LenTpocTpemuTenbHOe
YCKOpPEHUE

OmnpenencHUe CKOPOCTH PABHOMEPHOTO
JBHOKCHHS (IIapUKa B )KUIKOCTH, MOJICIIN
DIIEKTPUIECKOI0 aBTOMOOKIIS U T. 11.).
OmnpenencHUe MyTH, TPORICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHH, U CKOPOCTH Tella

110 rpauKy 3aBUCHMOCTH ITyTH PaBHOMEPHOT'O
JBIDKEHUS OT BpeMmenn. OO0CcyxeHne
BO3MOJKHBIX ITPUHIIMIIOB JACHCTBUS MTPHOOPOB,
U3MEPSIONINX CKOPOCTh (CITUIOMETPOB).
BbIurciicHue ImyTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSAMOJIMHEHHOM JIBUKCHHUH
tena. OnpeaeseHue IporIeHHOTO MyTH U
YCKOPEHHS IBFOKCHHS Tejla 10 rpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O
MPSAMOJIMHEHHOTO ABHKCHUS TEJIa OT BPEMCHH.
Ilposepka eunomesvl. eciu npu
PABHOYCKOPEHHOM O8UNCEHUU De3 HAYANbHOT
CKOpOCMU NYymu OMHOCAMCSL KaK Psi0 He4EmHbIX
yucen, mo coomeemcmsayouue NPOMeXNCymKu
8peMeHU 0OUHAKOBHL.
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OmnpeneneHue yCKOpeHus Tena

IIPU PaBHOYCKOPEHHOM JIBUKEHUU

10 HAaKJIOHHOM MJIOCKOCTH.

W3mepeHue neproaa u 4acToThl 00paleHus
TeNa 10 OKPYXHOCTHU. Onpenenenne
CKOPOCTH paBHOMEPHOTO JIBUKEHMSI TEJIa 10
OKpYyXKHOCTHU. Pemienne 3ana4 Ha
OIpe/eNIEHNE KUHEMAaTHYECKUX
XapaKTEPUCTUK MEXaHUYECKOTO JIBUIKEHHUS
pa3nu4YHbIX BUAOB. Pacnio3HaBanue u
NPUOIMAKEHHOE ONMCAHUE PA3TMYHBIX
BUJIOB MEXaHUYECKOT'O IBMXKCHHS B
HpUpOJIC U TeXHUKE (Ha pUMepax
CBOOO/IHO MaJIaloIUX TeJ, ABHKEHUS
’KUBOTHBIX, HEOECHBIX T€J, TPAHCIIOPTHBIX

CPEICTB | JIp.)

1.2

BzaumonericTsue Tei

10

[lepBbiii 3akoH HproTOHA.
Bropoii 3akoH HeroToHa.
Tpernit 3akoH HproToHA.
[IpuHUMI cyneprno3uuun
CHJL.

Cuna ynpyroctu. 3akoH
I'yka. Cuita Tpenus: cuia
TPEHMSI CKOJIbKEHUS, CUjla
TPEHMSI TIOKOS, TPYTHe BUAbI
TPEHMUSL.

HaGmronenne u 00CyX IeHUE OIBITOB

C IBIDKEHUEM TeJia MPU YMCHBIIICHUN BIIHSTHHS
JIPYTHX T, MPETSITCTBYIONUX JTBUKCHHIO.
Amnanm3 tekcra ["anmutes ¢ onrcanuem
MBICJICHHOT'O PKCIIEPUMEHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITUH;
BBIMTOJIHCHHE 33/IaHUH 110 TEKCTY (CMBICIIOBOE
YTCHUE).

OOcyxkIeHrEe BO3MOKHOCTH BBITTOJTHCHHSI
3aKOHA MHEPIUH B Pa3IMYHBIX CHCTEMax
OTCYETA.

HaOmonenune u 00Ccyk1eHue MEXaHUIECKHIX
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Y ckopeHue cBOOOAHOTO
najeHus. J{BuKeHue miaHeT
BoKpyr Connua. [lepBas
KOCMHYECKasi CKOPOCTb.
Hesecomocts u neperpysku.
PaBHOBeCue MmaTepuanbHOU
TOYKU. AOCOIIOTHO TBEPAOE
telio. PaBHOBEcue TBEpPIOTO
TeJa C 3aKPEIUIEHHON OChIO
BpanieHusi. MOMEHT CHJIBI.
Lentp TsKECTH

ABJICHUH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCHUTEIILHO
kaOuHeTa QUBUKH.

JlelicTBUS ¢ BEKTOpaMH CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOKEHUIO Y BBIYUTAHUIO
BEKTOPOB.

Hab6mroienre u mpoBeieHHE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHHUS
TeJa OT MPUIIOKEHHON K HEMY CUJIBI M1 MacChl
Tena. AHaIu3 U 0ObSICHEHHE SIBJICHUMN

C UCITIOJIb30BAHHUEM BTOPOT'O 3aKOHA HrroToHa.

Pemenue 3a1a4 ¢ HCIONIB30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M TIpaBUiIa CIOKEHUS CUIL.
OmnpeneneHue )KECTKOCTH MPYKUHBI.

AHanmu3 cuTyaluii, B KOTOPhIX HAOII0Aat0TCS
yrpyrue nedopmaiuu, 1 uX 00bSICHEHHE

C MCIOJb30BaHUEM 3aKOHa [ yka.

Pemenue 3a1a4 ¢ HCIONB30BAaHUEM 3aKOHA
I'yka. MccrenoBanue 3aBUCUMOCTH CHJIBI
TPEHUS CKOJIbKEHUS OT CHUJIbL

HOpMaJTLHOTO AaBieHus. OOCyKaeHHEe
pe3yabpTaToOB HccieqoBanus. OnpeneneHue
Ko3(pduLeHTa TPEHUS CKOJIbKEHUS.
N3mepenue cuiel TpeHus nokos. Pemenne
3aJ1a4 C UCMOJIb30BaHUEM (DOPMYJIBI JIJISI CHITBI
TPEHUS CKOJIbKEHUSI. AHAIIU3 IBUKEHUS TEJ
TOJIBKO IO I€WCTBUEM CHUJIbI TSXKECTU —
CBOOOJHOTO MaJICHUSI.
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OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOIO MaIeHUsI OT MACChI TeNa.
OueHKa BEJIMYMHBI CUJIBI TSITOTEHUS,
JIEUCTBYIOIIEH MEXY ABYMS TEJIaMHU

(my1st pasHBIX Macce).

AHanu3 IBUKEHUS HEOECHBIX Te

MO/ ICICTBUEM CHJIBI TATOTCHUS

(C UCTIOJIb30BAHUEM JOTMOTHUTEIBHBIX
HMCTOYHUKOB MH(OpMAIIUN).

Pemenue 3a1au ¢ HCNOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYJIIbI

JUIA pacy€Ta CUIIbI TSKECTH.

AHan3 OpUrMHAIIBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOTO TSATOTEHUS; BHIIIOIHEHUE 33/IaHUM
10 TEKCTY (CMBICIIOBOC YTCHHE).
Habmronenne u 00Cy»XeHUE OMBITOB

10 U3MEHEHUIO BEca TeJa IPU YCKOPEHHOM
JIBH>KCHUU.

AHanm3 ycJIOBUI BO3HUKHOBEHUSI HEBECOMOCTH
U TIeperpy3KHu.

Pemienue 3ama4d Ha onpenesicHue

BEca Tella B Pa3JIMYHbIX YCIOBHUSIX.

AHanu3 cuJ, IeMCTBYIOIIUX Ha TEJO,
nokosiiieecs Ha ornope. OnpeaeneHue
LEHTPA TSKECTU PA3IUYHBIX TEJ.
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1.3.

3aKOHBI COXpPAaHCHHUA

Nmnynec Tena. U3menenue
uMIyjabca. IMIynsc CUJIIBI.
3aKOH COXpaHEHHUS
nMmIyiasca. PeaktuBHoe
JBUKCHHUE.

Mexanuueckas padborta u
MOIIHOCTb. PaboTta cun
TSYKECTH, YIPYTOCTH,
TpeHusi. CBs3b DHEPIUU U
pabotsl. [loTennmanpHas
JHEPIUs Tena, HOJHATOrO
HaJl IOBEPXHOCTBIO 36MIIU.
[TorennumanbHas 3HEprus
CXKAaTOM MPYKUHBI.
Kunernueckas sneprus.
TeopeMa 0 KUHETUYECKOU
DHEPruu. 3aKOH COXpPaHEHHUs
MEXaHNYECKOW SHEPTUN

Hab6mronenue u o0CyX1eHUE OMBITOB,
JEMOHCTPUPYIOIINX IepeIady UMITyJIbCa

IIPU B3aMMOJCHCTBUU TEJI, 3aKOH COXPAHCHHUSI
UMITyJIbCa MPH a0COJIFOTHO YIPYIOM U
HEYIIPYrOM B3aMMOJECHCTBHUM TEIL.

AHann3 cuTyalui B OKPYXKaroIIEeH )KU3HA

C UCITOJIb30BAaHUEM 3aKOHA COXPAHEHHUS
MMITYJIbCA.

PacriozHaBaHue SBJIEHHS pEaKTHBHOTO
JIBUYKEHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXpaHEHUs] UMITyJIbCa
JUTs pacdy€Ta pe3yibTaToB B3aUMOAECHCTBUS TEIN
(Ha mpuMepax HEYIPYroro B3aMMOJICHCTBUS,
YIIPYTOro LEHTPaJbHOIO B3aNMOIECHCTBUS ABYX
OJIMHAKOBBIX TE€JI, OJTHO U3 KOTOPBIX
HEIIOIBUKHO).

Pemenne 3a1a4 ¢ MCNOJIB30BaHUEM 3aKOHA
COXPaHEHHS UMITYJIbCA.

Omnpenenenue padOThl CUJIBI YIIPYTOCTH

pU NOIbEME TPy3a C UCHOJIb30BaHUEM
HEMOABM)XHOTO U MOABUKHOTO OJIOKOB.
N3mepenne MOLIHOCTH.

N3mepeHune noTeHanbHON SJHEPTUU YIIPYTO
nehopMUPOBAHHON MPY>KUHBI.
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MN3MepeHne KUHeTUYECKOW YSHEPTUM Tea

10 JJYIMHE TOPMO3HOTO ITYTH.
DKCHEPUMEHTAILHOE CPABHEHNE U3MEHEHUS
MOTCHIUAIBHOW U KHHETUYECKON SHEPTUM TEIa
MIpY JIBUKEHUM 110 HAKJIOHHOM TIJIOCKOCTH.
DKCcnepuMeHTaIbHas IPOBEPKA 3aKOHA
COXPAHEHUSI MEXaHUYECKOW SHEPTUU

IpU CBOOOJTHOM TaJICHUH.

[IpumeHeHune 3aKOHA COXPaHECHUS
MEXaHUYECKOW IHEPIUU IS pacuéra
NOTEHIMAIILHON U KHUHETHYECKON YHEPTUN TEIa.
Pemenue 3amau ¢ HCIOJIB30BaHUEM 3aKOHA
COXPaHECHUS MEXaHUYECKOW SHEPTHH.

Hroro no pazneny

24

Pa3nen 2. MexaHn4YecKue KOJI€0AHUA U BOJHBI

2.1

Mexaanueckue
KOJICOAHUSA

5

KonebarenprHOE OBHKEHHE.
OCHOBHBIE XapaKTEPUCTHKU
KoJieOaHuM: nepuo,
4acToTa, aMIUIUTY/1a.
Maremarudyeckuii u
NPYXUHHBIN MasTHUKH.
[IpeBpaiienue sHeprumn
P KoJIeOaTeIbHOM
JIBUKEHUU.

3aTyxaroriue KojieOaHusl.
BoinyxieHHble KoJieOaHusl.
Pe3onanc

Hab6nronenue konebanuii moj J€HCTBUEM CUJIT
TSYKECTU U YIIPYTrOCTH U OOHapyKEHHE
N0100HBIX KOJIEOAHUH B OKPY’KAIOIIEM MUpE.
AHanu3 KoneOaHuii rpy3a Ha HUTH U

Ha npyxuHe. OnpenencHne 4acTOThI
KOJICOaHHII MaTeMaTHIECKOTO U MPY>KUHHOTO
MasiTHUKOB.

HaGmonenue u o0bscHEeHUE SIBICHUSA
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH EpUOIA
KOJIeOaHMI MO/IBEILIEHHOTO K HUTHU Tpy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TIepHojIa KoieOaHui

I'pysa, HIOABCHICHHOI'O K JICHTC, OT MAaCChHI I'py3a.

Hab6mronenue u o0CyX1eHHE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb IEpUOaa
KoJIeOaHU MPY>KUHHOTO MAagTHUKA OT MACChl
rpy3a u 5KECTKOCTH MPY>KUHBI.

[IpumeHeHne MaTeMaTHIECKOTO U TIPY>KHHHOTO
MasTHUKOB B Ka4€CTBE MOJICIICH JIJIs1 OTICAHUS
K0JIe0aHU B OKPYKAIOIIEM MUDE.

Pemenue 3ama4, CBI3aHHBIX C BEIYHCICHUEM
WJTH OIICHKOW 4acTOTHI (TIeproJia) KoJieOaHH
Hszmepenue yckoperus c60600H020 nadeHus

2.2

MexaHnnueckue
BOJIHBI. 3BYK

MexaHndecKHue BOJIHBI.
CBolicTBa MEXaHUYCCKUX
BOJH. [IpogonbHbie 1
nornepeyHbie BOJIHBIL. J{yinHa
BOJIHBI U CKOPOCTH €€
pacopoOCTpaHEHHS.
MexaHn4ecKue BOIHbBI

B TBEPIOM TEJE,
CEHCMUYECKHUE BOJIHBI.
3ByK. 'pOMKOCTH 3BYyKa 1
BbICOTa TOHA. OTpakeHue
3ByKa. MH(pa3Byk u

YJIBTpa3ByK

OOHapyXeHHE U aHAJIN3 BOJTHOBBIX SIBJICHUH
B OKpY’KaIoIeM MHUpE.

HabGmronienre pacripocTpaHeHUs MPOAOJIbHBIX
Y TIOIIEPEYHBIX BOJH (HAa MOJIEH) U
oOHapy)XeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B IIPHUpPO/IE (3BYK, BOJHBI HA BOJIE).
Brrancnenre IuHBI BOJHBI U CKOPOCTH
pacpoCTpPaHCHUS 3BYKOBBIX BOJIH.
DKCHepUMEHTAILHOE OIPEICIICHNE TPaHUIT
YJaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Habro1eHre 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOThI (B TOM YHCIIC, C UCIIOIb30BaHUEM
MY3BIKQJIbHBIX HHCTPYMECHTOB).

HaOmronenue u o0ObsICHEHUE ABIIEHUS
aKyCTHYECKOTO PEe30HaHCA.
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AHanm3 OpUruHaIbLHOTO TEKCTA, MOCBAIMIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WM yJIbTPa3BYyKa)

B TEXHHKE (IXOJIOKALIUSI, YIABTPA3BYK

B MEJIMIIUHE U JIP.); BBIOJIHCHHUE 3aaHUI

10 TeKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazaeny

11

Pasznen 3. aﬂeKTpOMaFHHTﬂoe moJie U 3IJICKTPOMAradHuTHBIC BOJIHbI

3.1

3H€KTpOM3I‘HPITHO€
I10JIC 1
QJICKTPOMAruuTHBIC
BOJIHBI

10

DJIEKTPOMATrHUTHOE TOJIE.
DJIEKTPOMATHUTHBIE BOJIHBI.
CaoiicTBa
AIEKTPOMArHUTHBIX BOJIH.
[IIkana 31EKTPOMAarHUTHBIX
BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH
JUJIS1 COTOBOM CBSI3H.
DJNIEeKTpOMAarHuTHAs IPUpPoaa
cBera. CKOpPOCTh CBETA.
BonHOBBIE CBOMICTBA CBETA

[TocTpoenue paccyxaennii, 000CHOBBIBAIOIIIUX
B3aMMOCBSI3b JIEKTPUIECKOTO U MAarHUTHOTO
IOJIEH.

DKCIepUMEHTAIbHOE U3YUYE€HUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE

C TMOMOIIIBIO MOOMJIBHOTO TejiehoHa).

AHanmm3 peHTTeHOBCKUX CHUMKOB
YeJI0BEYECKOI0 OpraHu3ma.

AHaM3 TeKCTOB, OMUCHIBAIOITNX MTPOSIBICHUS
AIEKTPOMArHUTHOTO M3TYYEHUS B PUPOJIC:
YKUBBIC OPTaHU3MbI, H3TYICHUS HEOCCHBIX TEIT
(cMBICITOBOE YTECHHE).

Pacnio3naBanue u aHamu3 pazIuIHBIX
MPUMEHEHUH AJIEKTPOMArHUTHBIX BOJTH

B TEXHHKE.

N3ydyeHue BOJIHOBBIX CBOMCTB CBETA.

Peienue 3anay ¢ ucnoiab3oBaHueM (hopmyin
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JJTHHBI
BOJIHBI M 9YaCTOTHI CBETA

49



50



4.3 | Pa3znoxenue 0ea0oro 2 Pasznoxeunne Oenoro ceera HabGmronenue paszinokeHus 6€J10ro cBeTa
CBETa B CIICKTP B criekTp. OnbiTel HpIOTOHA. | B CIIEKTD.
CroKeHne CIIeKTPaIbHBIX Hab6nronenue v 00bsiCHEHUE OIBITOB
[IBETOB. ]_II/ICHCpCI/IH CBETa I10 IMOJTYYCHHUIO OeJoro ceera IIpH CJIOKCHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHne U 0OBICHEHUE OTBITOB
10 BOCITPUATHIO IBETA MPEAMETOB TPU HX
HAOJIOJICHUH Yepe3 LIBETOBBIC (DUITBTPHI
(BETHBIE OYKH)
Hroro no pazneny 12
Paznen 5. KBaHTOBbBIE SIBJIEHUSA
5.1 Hcmyckanue u 4 OmneiTel Pezepdopaa u OO6cyxaenue 1ieu onbiToB Pesepdopaa

IIOTJIOIICHUE CBCTA
aTOMOM

I1aHCTapHasa MOJICIIb aTOMaA.

Mopnaens atoma bopa.
Hcnyckanue u normiouieHue
cBeTa aToMoM. KBaHTHI.
JluHenyaTeie CIEKTPBHI.

10 MCCIIEJOBAHUIO ATOMOB, BBIIBH)KCHHE
TUIIOTE3 O BO3MOXKHBIX PE3YJIbTATAX OINBITOB
B 3aBHCUMOCTH OT MPEIII0JIaracMoro
CTPOEHHUSI aTOMOB, (OPMYJIUPOBAHUE
BBIBOJIOB U3 PE3YJIbTaTOB OIBITOB.
OO6cyxxaeHue NpoTUBOPEUHiA IITaHETaPHON
MOJIEJIM aTOMA U OCHOBAHUI 1JIs1 TUTIOTE3bI
Bopa o cranmonapHbix opOuTax
31eKTpoHOB. HabroieHre CIIonHbIX U
JUHENYAThIX CTIEKTPOB U3ITYUYECHHUS
pa3nuyHbIX BenlecTB. OObsICHEHNE
JVMHENYAThIX CIIEKTPOB U3JTYUEHHUS.
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5.2

CtpoeHHe aTOMHOTO
sqpa

PanuoaktuBHOCTB. Anb(a-,
0eTa- U raMMa-U3JIy4EHUs.
CrpoeHne aToMHOT O sA1pa.
HyxnonHast monens
aTOMHOTO s1pa. M3oromsl.
PannoaktuBHbIE
npespamenus. [lepuon
IOy pacIiajia aTOMHBIX SIED

OO0cyx1eHne BO3MOXHBIX TUIIOTE3 O MOJEIAX
cTpoenus sapa. OnpeneneHue cocTaBa suep
110 33/IaHHBIM MaCCOBBIM U 3aps10BbIM
YHUCJIaM U I10 TOJIOKEHHUIO B IIEPUOANYECKON
CUCTEME DIEMEHTOB. AHAIN3 U3MECHECHHUS
COCTaBa s/Ipa U €T0 IOJIOKEHNUS B
MIEPUOIUYECKON CUCTEME TIPH O
pPaguoaKkTUBHOCTH. MccnenoBanue Tpekos o-
YaCTHI] 10 TOTOBBIM (OTOrpausiM.
OOHapyXeHHe U U3MEPEHHE PAAUALIMIOHHOTO
(oHa ¢ MOMOIIBIO JO3UMETPA, OLICHKA €TI0
MHTEHCUBHOCTH. AHAJIN3 OMOJIOIrMYECKUX
VU3MEHEHUM, IPOUCXOISIIMX 10 AEUCTBUEM
PaZMOAKTUBHBIX U3JIyYECHHM.
Hcrnonb30BaHue paguoakTUBHBIX U3JTYYEHUN
B MEJIULIUHE.
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5.3 | SnepHble peakuuu 4 SAnepHble peakuyu. 3akoHbl | Pemenue 3a7a4 ¢ HCIIOIB30BAaHUEM 3aKOHOB
COXPaHEHMS 3aps10BOro U COXPaHEHMS MACCOBBIX U 3apsIIOBBIX YHACET
MacCOBOI'0 YHACEJ. DHEPIUs | HA OIPEIEICHUE PE3yJIbTaTOB SACPHBIX
CBSI3U aTOMHBIX sA1ep. CBsA3b | peaklyii; aHAJIU3 BO3MOKHOCTH WIN
MaccChl U dHEepruu. Peakiimym | HEBO3MOYKHOCTH SIIEPHOM PEAKIUU.
CUHTE3a U JCIICHUS 1EP. OneHka 3HEeprum CBSI3U AJEp C UCIIOJIb30BAaHUEM
NcTtounnku sHeprun ConHua | popmyisl DifHiTelHa. O0Cy)aeHue
u 3BE31. A nepHas NIEPCIEKTUB HCIIOJIb30BaHUs YIIPABIAEMOIO
JHepreTuka. JlencrBus TepMosiiepHOro cuHTe3a. O0CyxaeHune
PaZAMOAKTUBHBIX U3JIYYEHUM | TPEUMYIIECTB U IKOJIOTHUECKUX MPOOJIeEM,
Ha YKUBbIE OPraHU3MBbI. CBSI3aHHBIX C SIIEPHOM YHEPreTHKOM

Hroro no pazaeny 14

IHoBTOpHUTEILHO-0000IAOINIA MOTYJIb

IToBTOpEHME N
0000111eHNE
COJIEp’KaHUs Kypca
¢busuku 3a 7-9 Kiaccel

8

Cucremaruzanus u
0000111eHrEe TPEIMETHOTO
COJZICpKAHMSI M OTbITa

TSI TeLHOCTH,
IPUOOPETEHHOTO

Y M3YYEHHUU BCETO Kypca
(U3UKH OCHOBHOT'O OOIIIEro
o0OpazoBaHwUs.

IToaroroBka kK OCHOBHOMY
roCyJapCTBEHHOMY
dK3aMeHy 10 PU3HUKE

TUTSE O0yJaroIXCs,
BBIOPABILKX 3TOT Y4EOHBII
npeaMeT

Brinonnenne yaeOHbIX 3a1aHU, TPEOYIOIINX
JIEMOHCTPAlMd KOMIIETEHTHOCTEM,
XapaKTEePU3YIOIINX €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

— MPUMEHEHUS MTOJTYYCHHBIX 3HAHUM

JUISl HAYYHOTO OOBICHEHUS (DU3NUECKUX
SIBJICHUHM B OKPYKaIOIIEW NPUPOJE,

B IIOBCEJIHEBHOM KM3HU U BBLISIBICHUS
(U3UISCKUX OCHOB PsIa COBPEMEHHBIX
TEXHOJIOT UM,

— MPUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAIIbHBIX YMEHUH ISl
vcciaen0BaHus (PU3HUECKUX SBICHUMN, B
TOM YMCJIE I IPOBEPKHU TUIOTE3
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Y BBISIBJICHUS] 3aKOHOMEPHOCTEM.

Pewrenne pacu€THbIX 33124, B TOM YHUCIE
IpEeInoarallX UCI0JIb30BaHne (HU3MUECKUX
MOJIEJIEW U OCHOBAHHBIX HA COACPKAHUHN
Pa3IUYHBIX pa3/enoB Kypca (GU3HKH.
BrlinonHeHue 1 3ammra rpynnoBbIX WIH
WHJVBUTyAJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiep>KaHuEeM Kypca (pusnku

Hroro no pazaeny

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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Onucanue yueOHO-METOAMYECKOT0 ¥ MATEPHAJILHO-TEXHUYECKOIr0 odecrneueHusi 00pa3oBaTeILHOr0 nmpomecca:

IIporpaMmMHo-MeTOIHYECKOE O0eciedeHHe PadoUeii mMporpaMmbl:

@denepalbHbI  TOCYapPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO 0O0IIero oOpazoBaHus (YTBEPKACH MPUKA30M
MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot «17» nekadps 2010 . Ne 1897, ctp.16-17)

[IpumepHass mporpaMma OCHOBHOTO oO1iero oopazoBanusi no gusuke. 7-9 xnacce» (B. A. Opnos, O. ®@. Kabapaun, B. A.
Koposun, A. 1O. [leatun, H. C. [lypsimesa, B. E. ®paakun, M., «IIpocsemienuey, 2013 1.);

YMK «®Pusuka. 7 kjiace»

okowdE

®usuka. 7 kinacc. YueOHuk (aBrop A. B. Ilepbimkun).

®uszuka. Tectel. 7 knacc (aBropsl H. K. Xannanos, T. A. XanHHaHOBa).

®wuzuka. Jlunakruueckue matepuansl. 7 kiacc (aBTopsl A. E. Mapon, E. A. Mapon).

®uszuka. COOpHUK BOMPOCOB U 3a1a4. 7—9 knaccsl (aBTopbl A. E. Mapon, C. B. Ilo3oiickuii, E. A. Mapon).
®wusuka. 7 kinacc. Terpans Ay m1abopaTOpHBIX padoT.

DJEKTPOHHOE MPUIIOKEHNE K YUEOHUKY.

YMK «®Pusuka. 8 kiiace»

o E

®usuka. 8 kinacc. YueOHuk (aBrop A. B. Ilepbimkun).

®wuszuka. Tectel. 8§ kimacc (aBropsl H. K. Xannanos, T. A. XanHnaHnosa).

®uzuka. Jlunaktuueckrue matepuainl. 8 kiacc (aBropsl A. E. Mapown, E. A. Mapon).

®dwuszuka. COOpHUK BOMPOCoB 1 3a1a4. 7—9 knaccsl (aBTopbl A. E. Mapon, C. B. Ilo3oiickuii, E. A. Mapon).
DNEKTPOHHOE MPHUIIOKEHNE K YICOHHKY.

YMK «®Pu3zuka. 9 giiace»

1.
2.

®uzuka. 9 knacc. YueOnuk (aBropsl A. B. [lepoiikun, E. M. I'yTHUK).
®uzuka. Tectel. 9 kiacc (aBropel H. K. Xannanos, T. A. XanHaHoBa).
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3. Owusmka. /[umaktuaeckue matepuainsl. 9 kinacc (aBtopsl A. E. Mapown, E. A. Mapon).
4. DIEeKTpOHHOE MPUIIOKEHHUE K YUCOHUKY.
DJIeKTPOHHbIE YUeOHbIe U3TaHUS:

dusuka. bubnmoreka HaraHBIX ocoouii. 7—11 kiaccel

1

2. JlaGopatopHbie paboThI MO (pu3uke. 7 Kiaacc (BUpTyanbHas dhuznueckas JadopaTopusi).
3. JlaGopatopHbie paboThl 10 du3uke. 8§ Kiacc (BUpTyajabHas Ghu3ndecKas J1adopaTopusi).
4. JlaGopaTopHble pa0boTHI 10 u3uke. 9 kinacc (BUpTyasibHas pusnyeckas jadopaTropusi).

CHnucoK HATJIIHBIX OCOOMM:
Tadaunbl 001ero HA3HAYCHUA

Mexnynapoanas cucrema eaunui (CH).

[TpuctaBku 115t 00pa30BaHUsI NECATUYHBIX KPATHBIX U JOJIBHBIX €IMHUIL.
DU3NYECKNE TOCTOSTHHBIE.

[IpaBuna o TexHuKe 6€30MaCHOCTH MpU paboTe B kKabuHeTe (PUUKHU.
[Topsimok pereHus: KOIMYeCTBEHHBIX 3a]1a4.

abrwh e
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