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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOIO 00IIEro o00pa3oBaHMs
COCTaBJiCHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
yriyOon€HHOM YPOBHE OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBbl, TPEICTABICHHBIX
B ®I'OC 000, a Takxke ¢ yu€toM (penepanbHOI paboueii mporpaMMbl BOCITUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Dusmkay.

Copepxanre mporpamMmbl MO (M3MKE HAMPABIEHO Ha Y/OBJICTBOPECHUE
MOBBIIIICHHBIX 3alpPOCOB OOYyYarOMIMXCs, CTpEeMSIMXCAs K Oonee riayOokomy
OCBOCHHIO (DM3MYECKUX 3HAHWNA, W Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydawommxcia. B nporpamme mno (usuke  y4UTHIBAIOTCS
BO3MOXKHOCTH y4deOHOro mpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUCHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsI.

[Iporpamma no gu3uke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIe0BaATEIbHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS TPEIMETHOTO COJCPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IENbI0 OKAa3aHHS METOJIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dwu3nka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYCOHBIX
PEIMETOB, ITOCKOIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHUEH 1 pu3nueckoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHUpa, MPEIOCTaBISET HauboJiee SICHbIC
oOpa3ibl MPUMEHEHUsT HAyYHOTO METOJa MO3HaHUsI, TO €CTh CIoco0a MoTyyYeHus
JOCTOBEPHBIX 3HAHUU O MUPE.

Opnna W3 TIaBHBIX 3a/1ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTypEe OOIIETO
o0pa3zoBaHusi COCTOMT B (hOPMHUPOBAHWU ECTECTBEHHO-HAYYHON TPAMOTHOCTH U
UHTEpEca K HayKe Yy 00y4aromuxcsl.

N3ydenne ¢usuku Ha yriayOoJEHHOM YpOBHE TIpEANojiaraeT yYBEpPEeHHOE
BJIaJICHUE CJIETYOIIUMHU KOMITETCHTHOCTSIMH, XapaKTEPU3YIOITUMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAY4YHO OOBSICHATDH SIBICHHUS;

OILICHUBATh U TOHUMATh OCOOCHHOCTU HAYyYHOT'O UCCIIEIOBaHUS;

WHTEPIPETUPOBATh JaHHBIC M MCIOJb30BaTh HAy4YHBIC JOKA3aTeIbCTBA JIJIS
TIOJTY9YCHHS BHIBOJIOB.

Hemn wu3ydeHnss (PU3MKH HAa YypPOBHE OCHOBHOrO OOIEro oOpa3oBaHHS
onpenenensl B Konmenmuu mnpenomaBaHusi yueOHoro mnpeamera «Dusuka» B



oOpa3oBarenbHbIX opranuzanusx Poccuiickoit  ®Deaepanuu, pean3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnnerun Munucrepcrsa npocetienust Poccuiickoit denepanuu (mpoTokoia ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydenns Gpu3nku Ha YyriIyOIEHHOM YPOBHE:

pa3BUTHE MHTEpECa U CTpEeMJICHUS OOydYaronuxcsi K HaAyYHOMY H3Y4YEHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJI€ MO3HaHUS U (HOPMHpPOBAHUE
UCCIIEI0OBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpoBaHrE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUS MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUe YMEHUN TPUMEHATh (PU3NUEeCKHUe 3HAHUS U Hay4HbIC
JI0KA3aTeNbCTBA ISl OOBSCHEHUS OKPYKAIOIINX SBJICHHI;

dbopMHupOBaHUE TPEACTABICHUA O poNM (PU3MKU 711 PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE npeiCTaBlICHUN 0 BO3MOYHBIX cepax Oynyien
npodecCUOHANIbHONW  ACSATEILHOCTH, CBSA3aHHOM C (PU3MKOHN, TMOJArOTOBKAa K
JanbHeieMy 00y4eHHUIO B 3TOM HalpaBIICHHH;

dbopMHupoBaHWE TOTOBHOCTH K JallbHEUIIEMY W3y4YeHHIO (U3UKH Ha
yriyOJIéHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieii 00yueHus: Ha ypoBHE
cpeaHero oo01ero oopa3oBaHusl.

JlocTikeHne 3TUX Lened mporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01mero 06pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHUX,
TETJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

pUOOpEeTeHNE YMEHUN aHAIU3UPOBATh U OOBICHATHh (U3UUYECKUE SIBJICHUS HA
OCHOBE M3yUYEHHBIX (PU3NYECKHUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KAYE€CTBEHHBIX 337124, TPEOYIOMUX
CO37IaHUSl W WCIOJNB30BaHUA (PU3MUYECKUX MOJIENe, BKIIOYas TBOPYECKUE U
PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEOBATENbCKUX YMEHMI: HAOMIOJATh SIBICHUS U U3MEPATH
(bu3rYecKre BEIMYMHBI, BBIIBUTATh THIIOTE3bl U TPE/JIaratb SKCIIEPUMEHTAIbHBIC
CIIOCOOBI UX MPOBEPKHU, TUIAHUPOBATh U MPOBOAUTH OIBITHI, SKCIIEPUMEHTAIbHbBIC
WCCJIeIOBaHMUSI, AaHATTU3UPOBATH MOJIyYCHHBIC JAHHBIE U JIEJaTh BBIBOJIBI;

OCBOCHHE NpPUEMOB paboThl ¢ MHMOpManued (HU3UUECKOTO COoAepKaHUS,
BKJIIOYasi HH(POPMALIMIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKU, UHTEPIPETALUS U
KPUTHUYIECKOE OIICHUBaHUE MHPOPMAIIHH;



3HaKOMCTBO €O c(epaMu NMpoPecCUOHANIBHON JEeSTENbHOCTH, CBSI3aHHBIMU C
Gu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAHHBIMM Ha JOCTHKEHUSX
(bu3HUECKON HayKH.

Ha uzyuyenue ¢puzuku (yriryO0i€HHbINA YPOBEHB) HA YPOBHE OCHOBHOT'O OOLIETO
obOpazoBanus orBojautcs 340 dacoB: B 7 kiacce — 102 yaca (3 gaca B Henenio), B 8
kiacce — 102 gaca (3 yaca B Heeno), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUPA.

dusnka — Hayka O npupoje. SBieHUS TPUPOJBI (JIEMEHTHI COJIEpIKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBA3M). DuU3NUecKue SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuyuHbBL. PasmepHocTh. Enunuibl (U3NUECKUX BEIWYUH.
U3mepenne Qusnyeckux BeauuMH. OTaloHbl. Pusuueckue npubopsl. llena
nenenus. [lorpemnocts usmepenuit. [lpaBuna Oe3onmacHoro Tpyjaa mpu padoTe ¢
nabopaTopHbIM o0OOpyIoBaHuEM. MexayHaponHas cuctema eauHuIl. llepeBon
BHECUCTEMHBIX €AMHUI B euHUIBI CH.

Kaxk usuka u apyrue ectecTBeHHbIC HAYKH U3Yy4aloT npupoay. EcrectBenHo-
HAay4YHBI METOJa TMO3HaHUA: HAOMIOJCHUE, TOCTAaHOBKA HAYyYHOrO0 BOMPOCA,
BBIIBUKCHUE THIIOTE3, OKCIEPUMEHT 1O TMPOBEPKE THUIMOTE3, OOBSICHEHUE
HaOmoaemoro sieieHus. Onucanue GU3NUeCKUX SBJICHUH C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuueckune, TeIIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3ByKOBBIE
SIBJICHHSL.

duznueckre NpUOOpPHI U MpPoleAypa MPSIMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpenesneHue HEeHbl JeJIEHUS MKaJIbl U3MEPUTEILHOTO MPUOopa.

N3smepenne paccTosHui.

N3mepenwne miomanu u o6bpéMa. MeTon majaeTky.

N3MepeHue BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psiaoB.

[IpoBeneHne wuccinemoBaHud MO MOPOBEPKE TUIOTE3BI: AATBHOCTH MOJETA
[IapuKa, MymeHHOT0 TOPU30HTAIBHO, TEM OOJIBbIIE, YeM OOJIBIIE BBICOTA MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U mMacchbl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JIBikenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JABUKEHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe npwxenue. Juddys3usa. BzaumopeiicTBue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPJIBIX
(kpucTamnmdeckux) Tela. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX



AI'pCraTHBIX COCTOAHHAX M UX dTOMHO-MOJICKYJIIPHBIM CTPOCHHCM. OcobeHHOCTH
dAIrpCraTHLIX COCTOSIHUU BOJBI.

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUS.

Habmonenune nuddysun.

HaGnronenue siBineHuil, 00bSICHIIONUXCS MPUTSIKEHUEM WM OTTAJIKUBAHUEM
YaCTUI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OreHka mraMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHneM (GoTorpaduwii).

OnbITH 110 HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TTPUTSHKCHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilyte m  mnepemenienue. PaBHOMepHOE U
HEpaBHOMEpHOE nBIKeHHEe. CBOOOAHOE TaJCHHE KaK MPUMEpP HEPaBHOMEPHOTO
nBkeHust tesl. CkopocTh. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JBUKEHHH.
Pacuér nmytu 1 BpeMEeHU JBUKCHUA.

['paduku 3aBUCMMOCTENM BEJIWYWH, OMUCHIBAIOMIMX JABMXkeHue. OOmue
MOHATUS 00 OTHOCHTENBHOCTH JABMXKeHUS. CIOXKEHHE CKOPOCTEH Ui Ted,
JBIKYILIUXCS MapajuiesibHO.

SBneHne uHEpUMHM. 3aKOH HMHEPUUHU. B3auMoaeicTBHe Tell Kak NpUYMHA
U3MEHEHHUS] CKOPOCTH [BIKEHHsA Tel. Macca Kak Mepa HHEpPTHOCTH Tella B
NOCTyNaTreabHOM JBWXeHuW. [lmotHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHuIEe o00béma BemecTtBa. CMECM M CIUIABBL
[ToBepxHOCTHAs M JTMHEWHAS IUIOTHOCT.

Cuita Kak xapakTepucThka B3auMoAehcTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl C MOMONIbIO AMHAMOMETpA. SIBJIEHUE TATOTEHUS M CHUJia
TskecTH. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HesecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX MO OJHOW TpsiMoM. PaBHoneicTBytomas cuil. Cuila TpeHwusl.

TpeHue CKOIbXKEHUS W TPEHHE IOKOs, BSI3KOE€ TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Habmronenue sBIeHUs] HHEPITUU.

Habmronenue usmMeHeHust CKOpoCTH MPU B3aMMOICHUCTBUM TEI.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

CrnoxxeHue CUJl, HAalIPABJICHHBIX 110 OJHOU MPSIMOIA.
Jlabopamopnuie pabomul u onvimol.



Ompenenenre CKOPOCTH PaBHOMEPHOIO JABMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIEIIU DJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

OnpeneneHue cpelHeld CKOPOCTH CKOJNBXKEHHS Opycka WM IapuKa I10
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TeNA.

OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmaiun)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN M ra3oB.

Hasnenue. Cuna nasneHusi. CnocoObl yMEHbIIIECHUS U YBEJIUYEHUS TABJICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJIE€HUs raza oT o0béma u Temneparypsl. [lepenaua
JaBJICHUs] TBEPABIMU TEJIaMHU, JKHAKOCTAMH W ra3zamu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIMHBI.

3aBUCUMOCTh  JIaBJICHHUSI  JKUJKOCTH  OT  DUIYyOMHBI  TOTPYKEHUS.
I'uppocratnueckuit  mapagokc. CooOmaromuecss cocynbl. [uapaBnuyeckue
MexaHU3Mbl. Vcronb30BaHuE BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIOMPOBOIA.

AtMocdepa 3emmm u atMocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBaHUS
BO3yIIHONW 00o0nouku 3emnu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Ipubops! 17151 n3MepeHus: aTMOc(HEepHOro TaBJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumMenoBa) cuia. 3aKkoH ApxuMesia. Y clioBHE€ BOBHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHI.

[Tepenaua naBneHuUs! )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

I'mppasnuueckui npecc.

[IposiBneHue necTBUA aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHONU B KUIAKOCTh
YacTHU TeJa U IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHCHHOM JKUJIKOCTH.

VYcaoBue niaBaHus TeN: IUIABAHUE WM MOTPYXEHUE TE B 3aBUCHUMOCTU OT
COOTHOILICHHSI TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.



WccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJA.

Onpenenenne BHITAIIKMBAIONICH CUIIbI, IEHCTBYIOIIEN HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIIECH CHJIBI, JICHCTBYIOIIECH HA TEJIO B
AKUJKOCTH, OT Macchl TeNa.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAIKHUBAIOMIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B HKUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KoncrpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIACICHUE
€€ rpy30l0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas padoTa JjIsl CUJI, HaPaBJICHHBIX BIOJIb JIMHUU MTEPEMEILICHHUS.
MoniHoCTb.

[IpocThie MexaHU3MBI: pbIYAr, BOPOT, OJIOK, TIOJMCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIA MeXaHu3M. MoMeHT cuibl. PaBHOBecue prruara. [IpaBuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsS pbluara K OJIOKy. «30J0TO€
npaBmwio» mMexanuku. KIIJ[ mpocTeix MexanuzMoB. [IpocTeie MexaHu3MbI B OBITY,
TEXHHKE, )KUBbIX OpraHU3Max.

Mexannueckass »dHeprus. KuHernueckas W TNOTEHUHAbHAS HSHEPTHS.
[IpeBpalnieHre 0qHOTO BHa MEXAHUUYECKON SHEPTUU B APYTrOi. 3aKOH COXPAHEHUS
Y TIPEBPALIEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccenenoBanue ycioBUN paBHOBECUS pblyara.

Nsmepenne KII/[ HakIOHHON ITOCKOCTH.

N3yuenune mpaBuia peraara Ajis MOABUKHOTO ¥ HETIOIBUYKHOTO OJIOKOB.

Onpenenenne KII/ moaBuKHOTO U HETIOABMKHOTO OJIOKA.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH IPHU MOABEME TPY30B MPU MOMOIIU
MMOABIKHOTO OJIOKA.

N3ydenue 3aKkoHa COXpaHEHUS MEXaHUYECKON YJHEPTHH.

8 KUIACC

Pasnen 6. TenioBble sIBJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, TOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, SKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdubie Tena. ['padeH — HOBBI MaTepuan Al HOBBIX
TEXHOJIOTUHA. TEXHOJIOTMU TMOJYyYEeHHUS HUCKYCCTBEHHBIX anma3zoB. OObsiCHEHHE
CBOWCTB ra30B, )KUJKOCTEW M TBEPHABIX TEJI HA OCHOBE IMOJIOKECHUN MOJIEKYJISPHO-
KUHETHYECKOU Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAlIWJLUIPHBIC
ABJEHUA. TemaoBOE pacHIMpEeHUE W CKaThe. 3aBUCUMOCTh [IaBJICHUS raza oOT
00bEMa, TeMIiepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KUHETUUYECKOM HSHEprueu
TEIUIOBOTO JBUKEHHUS YacCTHUIl. TeMIIepaTypHbIE IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl W3MEHEHUST BHYTPEHHEH DHEpruu:
TerUIonepeava u coBepiieHue padboTsl. Bupl Temmonepenayu: TemionpoBOAHOCTD,
KOHBEKIIMS, WU3JIydYeHHEe. Buapl Ttemmonepenayn B NPUPOJEC U TEXHUKE.
HeoGpaTtuMocTh TEIIOBBIX MPOIIECCOB.

KonudecTBo TemioTel. YenpHas TEMIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TersIoBoe paBHOBecue. 3akoH HrioToHa-PuxmaHna. YpaBHEeHHE TEIUIOBOTO OaiaHca.

[InaBienne U OTBEPAECBAHUE KPUCTAJUIMYECKHUX BEIIECTB. Y AE€NbHAs TEILIOTA
raBienus. [lapooOpazoBanue u koHaencanus. Mcnapenue. Kunenue. Y aenbHas
TEII0Ta mapooOpa3oBaHmsl. 3aBUCUMOCTH TEMIIEPATYPhl KUTICHHSI OT aTMOC(EPHOTO
naBieHus. HachlleHHBIN M HEHACBIIIEHHBIN TTap. BiaxxHOCTH BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunnuner padotel TemnoBbix nsurateneil. KIIJ[ TemmoBoro asurarens.
TerioBsle ABUTATENIM M 3allATA OKpYXKarolled cpeapl. TemnoBble TMOTEpU B
TEIUIOCETSIX.

3aKOH COXpaHEHUS M MNPEBPAIICHUS SHEPTHUM B MEXAHUYECKUX U TEIJIOBBIX
npolieccax.

Jemoncmpayuu.

Habnronenue 6poyHOBCKOTO ABUKEHHUS.

Ha6nronenune nuddyszun.

HaGnronenue sBIeHUN TOBEPXHOCTHOTO HATSKEHUS, CMadyUBaHUSA U
KANWUIAPHBIX SIBIICHU.

HaGnronenue TemioBoro pacimpeHus Tedi.

N3MeHeHune paBieHus rasa Opu U3MEHEHUHU O0BbEMA W HArpEBAHUU WU
OXJIAKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenayu.

OxutaxkaeHue npyu COBEpUIEHUU paOOTHI.

Harpesanue npu coBepiieHur padoThl BHEIIHUMU CUJIAMH.

CpaBHeHUE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaGnronenue xumnenus.



Habintoienne nocTostHeTBa TeMIIEpaTyphbl Ipy IUIABJICHUU.

Mojenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnpITBI IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.

N3MmepeHune TemMnepatypbl pyU MOMOIIH )KUAKOCTHOTO TEPMOMETPA U IaTUHKA
TEMIIEPATYPHI.

OnpITel MO HAOJIOACHHUIO TEIUIOBOTO PACUIMPEHMS] Ta30B, >KUJIKOCTEH U
TBEPABIX TEIL

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IIITPUILIA.

WccnegoBanne 3aBUCUMOCTH JIaBJIEHHS BO3AyXa OT e€ro oObéMa U
TEMIIEPATYPHI.

[IpoBepka runoTe3bl TUHEUMHOW 3aBUCUMOCTU JIJIMHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIEpaTyphl.

HaGntonenne wu3MeHeHMsI BHYTPEHHEH SHEprum Teina B pe3yJibTaTe
TerIonepeaur U padoThl BHEITHUX CHJL.

HccnenoBanue siBIeHNA TEIUIOOOMEHA MTPU CMEILIMBAHUY XOJIOJHON U Topsiueit
BOJIBI.

OmnpeneneHyue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJAOW MpPH TEII000MEHe
C HAarpeThIM METAJUIMYECKUM LIWIIMHAPOM.

Ornpenenenre MOIIHOCTH TEIJIOBBIX NOTeph (3akoH HptoToHa-Puxmana).

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

OmnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO31yXa.

Onpenenenue yaenbHON TEMIOTHI MJIABJICHHUS JIbJA.

Paznen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpu3aums Tenl. J[Ba poaa dIEeKTpUUYECKUX 3apsioB. Bzaummopencrsue
3apsbKeHHBIX Tell. 3akoH KyroHa.

Onextpuyeckoe nose. Hanpspk€HHOCTh anexTpudeckoro mnons. ITpuHoun
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsil.
Crpoenne aroma. IIpoBOAHMKM, HIMDIIEKTPUKH M ITOJYNPOBOJHUKH. 3aKOH
COXPAHEHMS MIEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Hctounuku mMOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B METAIIAX, )KUJIKOCTAX U ras3ax.

Onektpuyeckasd uenb. Cuia Toka. DIEeKTPUUECKOe HanpshDKeHUe. AMIIepMeETp
Y BOJIFTMETP B LIENH MTOCTOSIHHOTO TOKa. CONpOTHBIIEHHE IPOBOJHUKA. Y JEIBHOE
COnpoTHUBJIEHUE BellecTBa. 3akoH Oma 115 yyactka nenu. [locnenosarenbHoe u



napajielibHoe coeuHEHne MpoBOAHUKOB. D/]C B LleNM MOCTOSHHOTO TOKA. 3aKOH
Oma ana nonnou nenu. IlpaBuna Kupxroda. Pacu€r mpocThix 37eKTpUYECKHX
uenen. HemmHelnHbie 2JIEMEHTHI.

Pabota M MOIIHOCTH 3JIEKTpHUYECKOro ToKa. 3akoH Jlxoyns-JleHua.
DNeKTpUYECKue ey U MOTPeOUTenu EeKTpUIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[Toctostnuble MarHuThl. B3anmoaelncTBre MOCTOAHHBIX MATHUTOB. MarHuTHOE
nosie. MarautHoe mosne 3eMJIM M €ro 3HA4eHWe Uil KU3HM Ha 3emiie. OnbIT
Opcrena. MarautHoe moJie anekTpudeckoro Toka. Omnbir Ammnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MarHUTHOIO MOJIs1 HA MPOBOJHUK C TOKOM.
Cunna Amrniepa u onpeeneHue €€ HanpaBiIeHUsl. DJIEKTPOABUTATENb MTOCTOSIHHOIO
ToKa. Mcrosib30BaHUE DSIIEKTPOABUIATEEH B TEXHUUYECKUX YCTPOWCTBAX MU Ha
TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3neKTpoMarHuTHOW uHAyKIuU. [TpaBuno Jlenna.
DIIEeKTPOreHepaTop. Crioco0b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHUKAX JHEPTrUU. DKOJIOTHYECKHE
poOJIeMbl SHEPTeTUKU. TOIITUBHBIC SJIEMEHTHI U AJICKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEI.

YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIA.

DIIEKTPOCTATUYECKAST UHIAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPsI0B.

MogenupoBaHue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OyMaXKHBIX CYJITAHOB.

[IpoBOAHUKH U TUDJICKTPUKH.

HcTounnky MOCTOSSHHOTO TOKA.

JIeWCTBHS SNEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

W3mepeHne CHITbl TOKa aMIIEPMETPOM.

N3mepenne 3meKTpuuecKoro Hanps>KeHUsT BOJIbTMETPOM.

Peocrat 1 marazud cOonpoTUBIICHUM.

B3anmoeiicTBrE MOCTOSSHHBIX MAarHUTOB.

MopnennpoBaHue HEBO3MOKHOCTHU Pa3JIEJICHUS MOJFOCOB MAarHUTA.

MoienupoBaHr€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

OmneIT Opcrena.

MarnuTtHoe noJje Toka. DJIeKTPOMarHur.

JleficTBME MAarHUTHOTO TOJISl HA TPOBOAHUK C TOKOM.



DJIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.

Omnbitel Dapapes.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel 10 HAOMIONECHUIO JJICKTPU3AIMU TN TMPU CONMPUKOCHOBEHUH WU
VHIYKIUEH.

HUccnenoBanne JeWCTBUS DJIEKTPUYECKOTO TOJs Ha TMPOBOJHUKUA MU
JTABJIICKTPUKHU.

COopka 1 UCTIBITAaHUE ANEKTPUUYECKON 1IEeMH TOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MMPOTEKAOIIErO Yepe3 PE3UCTOP, OT
HaIPSKEHHS HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBICHUA
MIPOBOJIHHUKA OT €T0 JUIMHBI, IJIOMIAAN MTOMEPEYHOr0 CEYCHUS U MaTepuarna.

Ornpenenenre yAeabHOTO CONPOTUBIIECHUS MPOBOIHUKA.

[IpoBepka mpaBWiIa CIOXKEHUS HANPSHKEHUW MOPU  IOCIEAO0BATEIBHOM
COEAMHEHNH JIBYX PEZUCTOPOB.

[IpoBepka mpaBwia [Jd CWIbBl TOKAa TNpPU TNAPAJUIEILHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue I/IC 1 BHYTPEHHETO COMPOTUBJIEHUSI UCTOYHUKA TOKA.

[IpoBepka npasui Kupxroda.

[TpoBepka BeimoHEHMS 3aKkoHa OMa 171 MOJIHOM 1IETIH.

N3ydenune BONbTaMIIEPHBIX XapAKTEPUCTUK HEIMHEWUHBIX AJIEMEHTOB (J1aMIIbI
HaKaJIMBaHUSI WIH MOJTYITPOBOJIHUKOBOIO JINOJA).

Omnpenenenre pabOTHI TEKTPUIECKOTO TOKA, MAYIIETO Yepe3 pe3UCTOp.

OnpeneneHrne MOITHOCTH AJIEKTPUUYECKOT0 TOKA, BBIAEISEMON HAa PE3UCTOPE.

Onpenenenne KII/] HarpeBaTensi.

HccnengoBanne MarHUTHOTO B3aUMOJICVCTBHS ITOCTOSHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pa3aenaeHu .

UccnenoBanne neicTBUS 3IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AUMOICUCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHWJIbl M HampaBJEHUS TOKAa B KaTyIIKE W OT HaJIUYUA
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydenune neiicTBUSI MAarHUTHOTO MO HA TPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u nzydeHue padoThl 3J1€KTPOIBUTATEIIS.

N3zmepenue KIIJI anmekTpoaBUraTeibHONM YCTaHOBKH.

OneITEI 1O HWCCIICIOBAHHWIO  SBJCHHS  JJICKTPOMAarHUTHOW  WHIYKIIHH:
WCCIICJIOBAaHNE N3MECHECHUY 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC



Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe aABMKeHue. MatepuanbHas Touka. CrocoObl ONMHCaHMS
MEXaHUYECKOTO JBWKCHUS: TaOIWYHBIN, rpaduieckuii, aHanuTndeckuii. Cucrema
oTcu€Tta. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBHKCHUSI.

BekTopHbie BEIMYUHBI, ONEpaIlMyd C BEKTOpAMU, IPOCKIIMU BeKTOpa. Paaunyc-
BEKTOpP MAaTEpHUAIBHOW TOYKH, IMEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMepHOe
npsIMOJIMHEWHOE IBHKeHHe. HepaBHOMepHOE NpsMonnHeitHoe aBrxeHue. CpeaHsis
Y MTHOBEHHAS! CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUYKEHUE. Y CKOpPEHHE
cBoOoaHOrO0 najgeHus. OneITe! I anmuies.

I'paduueckas uHTEpHpeTalvisi YCKOPEHUS, CKOPOCTH, MPOUJIEHHOTO MyTH U
MEPEMENIEHHUS ISl IPSMOJIMHEMHOTO JBUXKECHUS.

JIBukeHue Tena, OpoIeHHOro MO/ YTIIOM K TOPU30HTY.

JIBJKEHME 110 OKPYKHOCTU. JIMHEHast CKOPOCTh, YIi0Bass CKOPOCTh, MIEPUOL
Y 4acTOTa 0OpallieHus MpU paBHOMEPHOM JBIKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

BekTop cunbl. PaBHOAEHCTBYIOIIAS CUIIA.

[Iepsoiit 3akoH HeroToHa. Bropoi 3akon Herorona. Tpetuii 3akon HproToHa.
[IpuHIMN Cynepno3unuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHUS TIOKOsI, Ipyrre Buabl TpeHus. KoaddumueHT tpenus.

JIBU>KEHHE TeN 10 OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepHyinu m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIC
anmaparbl, CyJa Ha TOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMJISIX. J|BH>KEHHE 110€3/1a HA MAarHUTHOM MOJYIIIKE.

Cunna TSOKeCTM M 3aKOH BCEMHPHOIO TSITOTEHHs. J[BUKEHUE Tel BOKpPYT
IPaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie mianer Bokpyr Comuna). [lepBas
KOCMHYECKasi CKOPOCThb. HeBECOMOCTh M Meperpy3Ku.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpameHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe Tena. U3MeHenue umityibca. VIMnyasc Criibl. YIPyroe U HEyIpyroe
B3aUMOJICCTBUE. 3aKOHbI M3MEHEHUS U COXPAaHEHUs HMIyJibca. PeakTMBHOE
JIBUKEHHUE.

Mexanuueckass paboTa W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBsi3b dHeprun U paboThl. [loTeHIIManpHasT YPHEPTUS Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprus cxxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopemMa 0O KMHETHYECKON SHEPruU. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKOU IHEPIUU.

Jemoncmpayuu.



HaGnronenne MexaHWYECKOTO JBWKEHHUS Tella OTHOCHTENbHO pPa3HbIX Tell
OTCYETA.

CpaBHeHuE myTE€d W TPACKTOPUM JBUKEHUS OJHOTO M TOro XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne cKkOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBUKEHMUS.

Hccnenoanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habnronenue ABMKeHUsI Tea MO OKPYKHOCTH.

Habnronenne MexaHMYECKUX SIBICHUM, MPOUCXOAIIMX B CHUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U YCKOPEHHOM JBHXKEHUH OTHOCUTEIIHBHO
KaOuHeTa (HU3UKU.

HaGnronenue paBHoBecus Tell, CBOOOIHOIO MaieHUs], KoueOaHus MasiTHUKA B
MHEPILHMAIbHBIX CUCTEMAX KaK MOATBEPKICHUE MTPUHIUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS T€JIa OT €r0 MACChI U AEUCTBYIOIIEH HA HETO CHJIBL.

HaGnronenue paBeHCTBA CHIT TPY B3aUMOICHUCTBUH TEIL.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[Iepenaua uMIynbca npy B3auMOJICUCTBUU TEI.

[IpeobpazoBaHus HEPTUU NPU B3aUMOJICUCTBUU TEJ.

CoxpaneHue umMnyJibca nIpu abCOTOTHO HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHue uMIyJibca Ipyu YIPyroM B3aUMOJACHCTBUH.

HaGnronenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHue SHEPIuH NMpu CBOOOTHOM MaJICHHH.

CoxpaHeHue 3HEPrum Npu JABMXKEHUH Teja O ACHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTpyupoBanne TpakTa [Jsi pa3roHa M JAJIBHEHIIEr0 PaBHOMEPHOTO
JBWKCHUS IIAPUKA WA TEIEKKH.

Omnpenenenue cpeiHel CKOPOCTU CKOJIbKEHHS OpyCKa UiTU IBHXKEHUSI IapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpEHUs Tela NPU PABHOYCKOPEHHOM JIBUDKEHUU TIO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTe3sl: €ClIi MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4aIbHOU
CKOPOCTH ITyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHUCEII, TO BPEMEHA OJTUHAKOBBI.

UccnenoBanue nBM>XeHUs Tela, OpPOIIEHHOTO MO YTIIOM K TOPU30HTY.

HccnegoBanne 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBXEHUSI OT  CHJIbI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenne korhUIIUEeHTa TPEHUS CKOTBKCHHUS.

Onpenenenne KECTKOCTU MPYKHUHBI.



Uccnenoanune 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT
CTeneHu AepopMaliuy MPY>KUHBI.

Onpenenenue pabOThl CWIBI TPEHUSI MPU PABHOMEPHOM JBIKCHUH TeJa IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Ompenenenre paboThl CHUIIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TEPUO/I,
4acToTa, aMIUiuTyAa. l'apMoHuueckue KkoyieOaHus. 3aTyXawlue KoJeOaHus.
Brinyxnennsie konebanus. Pezonanc.

MaremaTn4yeckuii M NPY>KUHHBIA MasTHUKU. lIpeBpaieHune 3Hepruv mnpu
K0JI€0aTEIHLHOM JIBUKEHUH.

Mexannueckne BoaHBL. [IpomonbHbie M monepedyHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHus u nudpakius. [[jimHa BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJ€, CEHCMHYECKHE BOJHBI.

3Byk. PacnpocTpaneHne u OTpa)keHHE 3ByKa. ' pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yabTpasByk. Hcmosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSX.

Hemoncmpayuu.

HaGnronenue konebaHuili Tenm moj JCHCTBUEM CHJIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmroienne BeIHYKIEHHBIX KOJIEOaHUI U pe30HaHCA.

Pacnpoctpanenne npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

Ha6nronenue nntepdepennnu u qudpakiiii BOJH Ha TOBEPXHOCTH BO/IBI.

Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTUYECKHM PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Omnpesenenre 4acTOTHI M Mepuojia KoJieOaHU MaTeMaTUYECKOT0 MasTHHUKA.

Omnpenenenre 4acTOThI M Miepruoja KoyieOaHui MPY>KUHHOTO MasATHUKA.

HccnenoBanne 3aBUCUMOCTH TIEpUOIa KOJeOaHUN Tpy3a HA HUTH OT JJTHMHBI
HUTHU.

WccnenoBanue 3aBUCUMOCTH TIepHO/Ia KOJI€OAHUN MPYKUHHOTO MAsTHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHMMOCTH Iepuoja KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OMNBITHI, IEMOHCTPHUPYIONTUE 3aBUCUMOCTD TEPHO/Ia KOJIeOaHUN TPy KUHHOTO
MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.



Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBOMCTBa
aJeKTpoMarHuTHbIX BOJH. Illkanma snaekTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBsi3U. Pagnonokanus. KocMuueckas cBsi3b.

DneKTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
cBeta: uHTephepeHIus U AUPPaAKIUS.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

WNuTtepdepentus u audpakius cBeTa.

Jlabopamopnuie pabomul u onvimol.

N3yuenne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOUIBLHOTO
TenedoHa.

[IpoBeneHue OnbITOB M0 HAOIIOICHUIO UHTEepDEpeHITNU U AUPPAKIIUU CBETA.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlydyeBass MOJE€nb CBETa W TE€OMETpPUYECKas oNTHKA. VICTOUHHMKM CBETa.
[IpsamonuHeitHOe pacnipocTpaHeHue cBeta. 3atMeHust ConHua u JIlynsl. OTpaxeHue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHusi ceta. [locTpoeHue u300paxKeHUi,
c(hOpPMHUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npeiaomiieHus: cBera. [lonHoe oTpa)keHue cBeTa.
Hcnonb30BaHKE MOJHOTO OTPAYKEHHS B ONITHYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xonx nydert B nuH3e. Popmyna TOHKOM JHH3BL [locTpoeHue
n300pakeHuit, cHOopMHpPOBaHHBIX TOHKOW JUH30iM. OmnTHueckas cucrema
doToamnmapata, MHUKpOCKONa M Tejeckoma. [y1a3, kKak omnTudeckas CHUCTEMA.
bin30pyKoCTh U JAIBHO30PKOCTb.

Paznoxxenue Oenoro cBera B crekTp. OmnbiTel Hblotona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMmonuHeHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM 3€pKaJie.

[Ipenomnenue ceera.

Onrtuyeckuid CBETOBOI.

Xon nyuel B coOuparoniei JInH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonydenue nzo0paxeHu ¢ MOMOIIBIO JIUH3.

[Tpunaumn neiictBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

Mopensb riasa.

Paznoxenue 6enoro ceera B CIEKTP.



[TonydeHune 6e10ro cBeTa MpH CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCHUMOCTH yIVIA OTPaKEHUsT CBETOBOIO Jiydya OT yIJa
NaJCHUs.

N3yuenune cBONCTB N300paKeHUSI B TNIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa IPEIOMIICHHS OT yIJIa NaJEHUsS CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenne nzo0pakeHU ¢ MOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenre (QOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CHIIBI coOMparomen
JIUH3BI.

OMnBITHI TTO Pa3NIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITel 1O BOCHPUATUIO IIBETA NPEIMETOB MpPU HUX HAOIIOACHUU 4Yepes
LBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pesepdopna u mianerapuas mojenb atroma. Monens aroma bopa.
Hcnyckanue u noriouieHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uzinyudenus. CTpoeHHe aTOMHOTO
anpa. Hykmnonnas wmogens aromHoro szapa. HWsoronmsl. PaanoaxTuBHBIE
npespaiieHus. [lepuon monypacnaga atToMHbIX siaep. JlelcTBUE paarMOaKTHBHBIX
U3JIyYEHU HA )KUBBIE OPraHU3MbI. 3alIUTa OT PAAHOAKTUBHOTO U3ITyUEHUS.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MAacCOBOIO YHCEIL.
OHeprus CBSA3M aTOMHBIX snep. CBsA3p Macchl M dHepruu. Peakuuu cuHTE3a u
nenenust snep. Mcrounuku sHeprum ConHua W 3BE3A. SaepHas >HepreTHka.
DKOJIOru4ecKue npooIeMsl ACPHON SHEPTETHUKY.

Jemoncmpayuu.

CnexTpbl U3Iy4EHUS U MOTJIONIEHNS.

CnexTphl pa3aIn4HbIX ra3oB.

CnekTp Bogopo/ia.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOIIUX U3ITYUEHUH.

Peructpanus uzinydeHus: NpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CrutoniHbIX U JIMHEWYATHIX CIIEKTPOB U3ITYUYCHHS.

Hccnenoanne TpeKOB: U3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY ITyTH
(o ororpadusam).

N3mepenre paguoakTUBHOTO (hOHa.

IToBTOPHUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOy b MPEAHA3HAYEH IS CUCTEMAaTH3allun
¥ 000011IeHUSs TPEAMETHOTO COACPIKAHUS U OTbITA IEITEIbHOCTH, MPUOOPETEHHOTO



Ipy U3YYEeHUH BCero Kypca (usuku yriayOn€HHOTO YpOBHS, a Takxke s
MOJITOTOBKM K OCHOBHOMY I'OCYJJapCTBEHHOMY 3K3aMeHY 10 (pu3uke.

B mpouecce wu3ydeHus JaHHOTO MOAYNS pEATM3YIOTCS U TOJIydYaroT
JalnbHEWIee pa3BUTHE Y4eOHBIE JEHCTBHUS, OOCECIEUMBAIOIINE JOCTHUKCHHE
NPEIMETHBIX W METalpeAMETHBIX pPE3yIbTaTOB OOydeHus, (HOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHUI HA OCHOBE
NpPUMEHEHUST (U3MYCCKUX 3HAHWM, WMCCICAOBATEIbCKUE JEWCTBHS (BBIIBHKECHUE
TUIOTE3, MMOCTAHOBKA LEIH W TUIAHUPOBAHUE HCCIECNOBAHUS, aHAIM3 JAHHBIX U
NOJIyYEHHE BBIBOJIOB).

[IpeanoututenpHO  (GOpPMOIl OCBOCHUS MOIYJNA SBISIETCS TPAKTHUKYM,
porpamMma KOTOpPOro BKIIFOUYAET:

peleHre 3ajad, OTHOCSIIMXCS K Pa3IMyHBIM pas3feliaM U TeMaM Kypca
¢u3MKH, B TOM YUCIIE 33]]a4, MHTETPUPYIOUINX COEPKaHNE Pa3HBIX Pa3/IeNoB;

BBITIOJTHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYAsi paOOTHI M OTIBITHI U3
MepeuHell K pasjenaM Kypca) B YCIOBUAX CaMOCTOSITENIBHOTO TUIAHUPOBAHUS
IIPOBENICHUSI UCCIIeI0BAHMS, BEIOOpA U OOOCHOBAHUSI METOJ]a U3MEPEHUS BEJIIMYHH,
CcOOPKH IKCTIEPUMEHTAIBHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3aTIaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl TO ECTECTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIIOBBIMU WU MHANBUIYAJTbHBIMU TPOCKTAMU, CBA3aHHBIMH C
coJiep’)KaHueM Kypca (pU3UKH.

N3ydyeHne MOBTOPUTENHHO-0000MIAIOMIETO MOIYJSI MOXKET 3aKaHYMBATbCS
MIPOBEICHUEM JMArHOCTUYECKON padoThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAIONIECH 3aJlaHds Pa3HOTO YpPOBHS CIIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JIMArHOCTHYECKON pabOThl MOTYT MOKa3bIBATh CTENEHh TOTOBHOCTH O0YYaIOIINXCS
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3uKe, a  Takke
CBUJIETEIHLCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA YTI'UIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare n3ydenust GU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromerocsi 0yayT cOpMHUpPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3YyJIbTaThl B
YacTH:

e I)nampuomuueckozo 60CnUmManuA:

IIPOSIBJIEHWE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
duznyecKoil HayKu;

IIEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUUCKUX YUEHBIX-(UZUKOB;

o 2)eparxcoanckoz2o u 0yxo8HO-HPAGCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

OCO3HAHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUY€HOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSTHE ICTETHUECKUX KauyecTB (pU3MUecKod HayKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

o 4)uenHnocmu HAyYHO20 NOZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKd KakK MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXHEWILEW COCTABIIAIOLIECH
KYJbTYPHI;

OpHEHTalus B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOW JIOO03HATEIBLHOCTH, WHTEpPEca K HCCIeI0BaTEeIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kyaromyput 300p06bsa u IMOUUOHAILHO20 01A20N0AYYUA:

OCO3HAaHUE IIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBWi O€30MacHOr0 TOBEACHUS Ha
TpaHCHOpPTE, Ha J0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

c(hOpMHUPOBAHHOCTH HaBBIKA pehIEeKCHH, IPU3HAHUE CBOETO MTPaBa Ha OIINOKY
U TaKOTO e MpaBa y APYyroro 4ejIoBeKa;



* 6)mpyooeozo eocnumanus:

AKTMBHOE YYacTHE B PEIICHUHM TMPaKTUYECKUX 3ajad (B paMKaxX CEMbH,
00pa3oBaTeIbHON OpraHu3alliM, ropojia, Kpas) TEXHOJOTHYECKOW U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (U3UUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodecCuid, CBA3aHHBIX C (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpHUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajiad B
00J1acTH OKpY>Karollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOXXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTed uX

pelieHus;
o §)adanmayuu K U3SMEHAIOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJECHCTBUU TPHU BBIMIOJHEHUU MCCIEIOBAHUNA U
IPOEKTOB (PU3NYECKON HANIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTUX;

IIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTHYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUH, yMEHHMH (OPMYIHUPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSAX;

OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 0o0nacTu
busuKy;

IUTAHUPOBAHHUE CBOEr0 pPAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

CTpEMJICHHE aHAJU3UPOBAThH U BBISBJIATH B3aUMOCBSI3U MIPUPOAbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCIIE C UCIIOIb30BAaHUEM (PUBNUYECKUX 3HAHM;

OLICHKAa CBOMX JCHUCTBUU C Y4YE€TOM BIIHMSIHUS Ha OKPYXKAIOLIYIO Cpexy,
BO3MOXHBIX TJI00QJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs IpOrpaMMbl 10 (PU3KKE HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBaHuss y oOywarwmierocs OyayT cpopMHpOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISATHBHBIC
yYHUBEPCAIbHBIC YICOHBIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:
BBISIBIISITh U XapaKT€PU30BaTh CYIIECTBEHHBIE MPU3HAKKA OOBEKTOB (SIBIICHUIA),
KJ1acCu(UIIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUsl B paccMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISITh NPUYMHHO-CIICJCTBEHHbIE CBA3U IMPU H3YYEHUU (PU3NYECKUX
SABJICHUM W TMPOLIECCOB, JENaTh BBIBOJBI C HCIOJIb30BAHMEM JEAYKTHBHBIX H
UHAYKTUBHBIX  YMO3aKJIIOUEHMI, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SX
(bu3HUEeCKNX BEJINYUH;

CaMOCTOSATENIbHO BhIOMpATh CIOCOO pelieHus yueOHOM (pu3nueckon 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEIIEHHUSA, BHIOOpP Haubosee MOAXOSIIETO C
Y4ETOM CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIBCKUM HHCTPYMEHT TO3HAHMS;

IPOBOJUThH MO CaMOCTOSATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJbIIIOE UCCIEA0BAHNE (PU3UUECKOTO SBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIUIO, MTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHUSI I DKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO HAOIIOAEHUS, OTbITa, HCCIICIOBAHUS;

IPOTHO3UPOBATHh BO3MOXKHOE JlajbHeIIee pa3BuTue (HPU3MIECKUX MPOIECCOB,
a TaKXXe BBIIBUTaTh MPEANOJIOKEHUs 00 MX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pab6ora ¢ undopmaumeii:

OPUMEHATh PA3JMYHBIE METOJbl, MHCTPYMEHTBl M 3alpoChl MpPU MOUCKE U
ot0ope nHbOpMaIlMU WIH JAHHBIX C YUYETOM MPEIIOKEHHONW yueOHOM Pu3ndeckon
3a/1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM MO KPUTEPHUSIM, MNPEII0KEHHBIM
YUUTEJIEM Wi CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpOpMaIlMM U WUIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
quarpaMMaMu, MHOM Trpapukoil 1 ©X KOMOMHALUSAMH.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS:

B X0JI¢ 00CYXJICHUSI yUeOHOI0 MaTepHalia, pe3yJbTaToB Ja00OpaTOPHBIX paboT
Y TIPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBbI M BHICKA3bIBATh
U7y, HAICJICHHBIE HAa PEIICHHE 3a/Jadd W TOAJepKaHue OJaroKeaaTebHOCTH
0OIIeHUS;

COTIOCTABJIATh CBOM CYXKACHHSI C CY)KIECHUSMHU JAPYTUX YYACTHUKOB THANIOTA,
0OHapyXHBaTh Pa3JIMUNEC U CXOJCTBO MO3HUITUH;

BBIPAKATH CBOIO TOUYKY 3PEHUS B YCTHBIX M TUChMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (U3UYECKOTO OIbITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI IPU PELIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

OPUHUMATh LEIH COBMECTHOU JESATENIbHOCTH, OPraHU30BBIBATh JIEHCTBUS IO
e€ JOCTHKEHHUIO: pacHpelesiaTh pojid, OOCYXKIaThb MPOLECCHl U Pe3yJbTaTbl
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATh CBOIO YacTh padOThI, JOCTUras KaueCTBEHHOI'O pe3yJbTara IIo
CBOEMY HAIIPaBJICHUIO M KOOPAMHHPYS CBOM JACUCTBHUS C JAPYTUMHU YJICHAMU
KOMaH/Ibl;

OLICHHMBATh KAaueCTBO CBOEro BKJIaJa B OOLIMM MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENTbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

BBISIBJISIT TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOIUX IS
pemieHust GU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCS B  PA3IMYHbIX  MOAXOJAaX  NPUHATUA  pEIICHUN
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIION);

CaMOCTOSATENIbHO COCTAaBJISATh AJFOPUTM pelieHus (U3HUEeCKOW 3aJadyul WU
IUIaH HCCIEAOBaHUS C YYETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NIPEIaraéMble BAPUAHThI pELICHUH;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBI HHTEJVIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTyalluyu U MpeJjiararh riaH e€ U3MEeHEHHUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEHOCTMKEHHUS)  pe3yJIbTaTOB
JesITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBINOJHEHUS
(U3NYECKOro HCCIIEOBAaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYyallui, yCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce0s1 HA MECTO APYTOro YeJoBeKa B XOJAE CIOpa WM JTUCKYCCHH Ha
HAY4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYIoro.

NpU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NYECKUX 3a7ad Ui B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHnIty 00yuenus ¢ 7 kiacce npeIMeTHBIE pe3yJIbTaThl HA YIIIyOJICHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



WCIIOJIb30BaTh MOHATHS: (PU3MUECKHUE M XMMHUYECKHE SBIICHUS, HAOJIOICHHE,
AKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, CIUHUITBI (PU3NYECKUX BEJTUYHH, aTOM, MOJICKYJIa,
arperatHple  COCTOSIHMS ~ BellecTBa  (TBEPAOE, JKHUIKOE, Tra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpHs, PaBHOJCHCTBYIOMmAs Cui, jacdopmaius (yrnpyras, IulacTHYecKas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBJICHUS (Iu(Qy3usi, TEIIOBOE JIBIKECHUE YaCTHI]
BEILIECTBA, PABHOMEPHOE [BIKCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIUs,
B3aUMOJICHCTBHUE TEJI, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepejavya JaBJICHHS TBEPJBIMU TEJIAMH, XHUIKOCTSIMH M Ta3aMH, aTMOc(hepHOe
JaBJICHKE; TUTaBaHUE TEJI, TPEBPAIICHUS] MEXaHUYECKOM SHEPTHH) TIO OMMMCAHUIO MX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(u3HUECKOE SABICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM
Mupe (B TOM 4Yucie (u3nuecKkue SBJICHUS B IMPUPOJC: NMPUMEPHI IBIKCHHUS C
Pa3JIMYHBIMU CKOPOCTSIMHU B KMBOW U HEKUBOM MPHUPOJIE, ACHCTBUE CHII TSHKECTH,
TpPEHUs, YIPYroCTH B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOro JTaBJICHUS Ha
KUBOUW OpraHU3M, TJIaBaHWE PBIO, phIYary B TEJIE YEIIOBEKA), IPH 3TOM NIEPEBOIUTH
MPaKTHYECKYIO 3a/1a9y B yUeOHYIO, BBIJICIIATH CYIIIECTBEHHBIE CBOMCTBA (ITPHU3HAKH )
(bU3UYECKHX SIBICHUM;

OTUCHIBATh M3yYCHHBIC CBONCTBA TENl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbu3nYecKkre BeIMUUHbI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, Ty Th, CPEAHSIS
CKOpPOCTh, CHJIa YIPYTOCTHU, CHJIA TSKECTH, BEC Teja, CUjia TPEHUs, JaBJICHUE
TBEPJIOTO Teja, TABJIICHUE CTOJI0A KUIKOCTH, BBITAJIKUBAOIIAs CHUJIa, MEXaHHYECKas
paboTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHWJIbI, KOA(DQPUIMEHT IOJIE3HOTO
JEeUCTBUSI MEXaHU3MOB, KHHETUYECKasl M TTOTEHIIMAJIbHAS SHEPTHs), IPU OMTUCAHUU
NpPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3yEMbIX BEJIMYMH, HX
0003HAaUeHNWA W EOUHUIBI (PU3NYECKHX BEIWYUH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMYMHY C APYTUMHU BEJIMYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepUu30BaTh CBONCTBA TeJ, GU3UYECKUE SBJIICHUS U MPOLIECCHI, UCTIONb3YS
npaBuiia CIOKEHUS CUII (BJI0JIb OJHOM MpsiMoit), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumena, TpaBWIO paBHOBECH phruara (0JI0Ka), «30JI0TOE MPABHUIIOY» MEXaHUKH,
3aKOH COXPaHEHUS MEXaHWYeCKOM JHEPruM, NpH ITOM JaBaTh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHA M 3alMUCHIBATh €0 MATEMATUUECKOE BBIPAKECHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peaJbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUW, BBIAEISATH IMPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (U3UICCKUE MOJICIIH JJII OOBICHCHUS
(bU3UYECKHUX MPOIECCOB U PelIeHUs YUeOHBIX 3a/1a4;



OOBSACHATh (PU3NYECKHUE SIBICHUS, IPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIolIie YHCICHHOTO OILIEHUBaHUS
XapaKTEepHBIX 3HAYCHUH (U3NYECKUX BEIMYUH, IPU STOM BHIOMPATHh a/IeKBaTHYIO
(Gu3NYeCKy0 MOJEINb, BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBSI3U U BBICTPAUBaTh
JIOTUYECKYIO IIEMOYKY PpAacCyX ACHUM ¢ ONopod Ha HW3Y4YeHHBbIE CBOMCTBA
du3nYecKuX SABICHUH, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemiaTh pacy€THble 3a7a4yu (B 2—3 ACHCTBUSI) MO M3yyaeMbIM TeMaM Kypca
¢u3nku, BEIOMpast afeKBaTHYIO (PU3UUECKYI0 MOJIEb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJl, CBA3BIBAIOIINX (PU3NYECKUE BEIMUMHBI, 3aMCHIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIICHUE 3a/Jayud, BBIABIATH HEAOCTAIOIIME WA H30BITOYHBIC
JaHHBIE, OOOCHOBBIBATH BHIOOP METOJa pEIICHUS 3aJa4yd, HCIIOJIb30BaTh
CIpaBOYHBIC JAHHBIE, MMPOBOJUTH MaTeMAaTUYECKUE MPEeoOpa3OBaHUs U PACUETHI,
OLICHHMBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HAYCHHsS] (PU3NYECKON BEIUYUHBI U
OTpeAEATh Pa3MEPHOCTh (PU3NYECKOM BEIMUYMHBI, MOJIYYEHHOW MpHU pEIIeHUU
3a/1ayu;

pacmo3HaBaTh IPOOIEMbI, KOTOPBIE MOXKHO PEIITUTh TPU TOMOIIH (PU3UIECKUX
METOJIOB, W TpeAjiaraTb OPUEHTHUPOBOUHBIM CHOCOO peIIeHUs, B OMHCAHUU
UCCIIEJIOBAHMSI  PACIIO3HABATh  MPOBEpSIEMOE  MpEANoiokeHHe  (TUIOTE3y),
MHTEPIPETUPOBATH TIOJYYSHHBIN PE3yJIbTaT;

MIPOBOJIUTH OTBITHI N0 HAOMIOACHUIO (PU3MYECKHUX SBICHUHA MM (PU3UIECKIX
CBOMCTB Ten (aud@ys3usi, TEMJIOBOE pACIIUPEHUE Ta30B, SBICHUE WHEPLUH,
MU3MEHEHHUE CKOPOCTH MPHU B3aWMOJACUCTBUU TeJ, Mepenadya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSIBICHHUE NEHUCTBUS aTMOCHEPHOIO NaBJEHMsS, JEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATH MPEANOIOKEHHUE (TUMOTE3y) O BO3MOMXHBIX
pe3ysibTaTax HaOII0IEHUH, CAMOCTOSTETFHO COOUPaTh YCTAaHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U (OPMYIUPOBATH BHIBOIBI,

OPOBOJAUTH TPSIMbIE M KOCBEHHBIE HW3MEpeHUs (U3MUECKUX BEITUYUH
(paccTosiHue, IPOMEXKYTOK BpEMEHH, Macca Tena, 00bEM Tella, Cuila, TEMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Teja, CHJIa TPEHHSI CKOJBXKEHUS, JaBJICHUE
BO3/yXa, BEITAJIKMBAIOIIAS CUJIA, IEHCTBYIOMIAsI HA MOTPYKEHHOE B )KUIKOCTH TEJO,
KOO(PGUIIUEHT TOJE3HOT0 JCHCTBUS MPOCTHIX MEXAaHM3MOB) C HCIOJIb30BAHUEM
AQHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHUS,
buKcHpoBaTh MOKa3aHus MPUOOPOB, HAXOAUTH 3HAYECHUE U3MEPSIEMON BEJIMUUHBI C
TIOMOIIBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHHI U OIICHUBATh MOTPEITHOCTh
U3MEPEHUM;

IPOBOJNUTH HECIOKHBIE AKCIEPUMEHTAJIbHbIC HMCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKkux BENUYMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tejla OT
BPEMEHU JBUKEHUS Tejla, CUJIbl TPEHHUS CKOJBXKEHUS OT CHJIBI HOPMAaJbHOTO



JaBJICHUS, KayecTBa 00paOOTKU MOBEPXHOCTEH TENl U HE3aBUCUMOCTH CUJTBI TPEHUS
OT IUIOLIAAX CONPUKOCHOBEHUS TE€J, CHJIbI YIPYTOCTU OT YIJWHEHUS NPYKHUHBI,
BBITAJIKUBAIONICH CWIBI OT O0BEMA MOrPY>KEHHOM 4YacTU Tejla U OT IUIOTHOCTHU
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU Te€Ja, OT IIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUH TUTABAaHUS TEJ, YCIOBUM PaBHOBECHS phluara U OJIOKOB):
COBMECTHO € yuuTeneM (OpMyJIUpOBaTh 3aJadyy M THUIOTE3y HCCIEIOBaHUS,
CaMOCTOSATENIbHO  IJIJAHUPOBAaTh  HMCCJEJIOBAHHME, CAMOCTOSATEIBLHO COOUpaTh
SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY C HMCIOJIb30BAHUEM HHCTPYKILHMH, MPEICTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUECKHX BEIWYMH B BUJE TaOMUIl U TpaduKoB,
OIIEHMBATh NOTPELIHOCTH, AEJaTh BBIBOJBI MO PE3YJIbTaTaM UCCIEA0BAHNUS,

coOmo/laTh MpaBWja TEXHUKH Oe3omacHoro Tpyaa mnpu pabote cC
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh IPUHIUIIBI JEUCTBUSL MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, OapOMETp, phIvuar, MOABMKHBIN
Y HETOJIBMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOLECCOB C OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE:
MOMIIUITHAKY, YCTPOWCTBO BOJOMPOBOAA, THAPABIMYECKUN mpecc, CU(dOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETP), HUCIOJb3Yys 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUM W HEOO0XoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIE PUCYHKH H3YUYEHHBIX TEXHHYECKHX
YCTPONCTB, HM3MEPUTEIHHBIX TMPUOOPOB ¥ TEXHOJOTHUYECKHX TIPOIECCOB MPHU
pelIeHn yueOHO-TTPaKTUYECKHX 3a/1ay;

MPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMAILIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHusl (PU3MYECKUX 3HAHUM B MOBCEIHEBHOW >KU3HU JJII oOecTieUeHUs
0e30macHOCTH NpH OOpallleHnHd ¢ NpuOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHMSI 3JI0POBbS M COOJIIOJACHUS HOPM 3KOJIOTMYECKOTO TOBEACHUS B
OKpYKarolen Cpee;

OCYULIECTBJISATH OTOOP MCTOUHUKOB MH(MOpPMAIUU (PU3UUECKOTO COACPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOPMYyIHpYys MOUCKOBBIM 3ampoc, Ha OCHOBE
MMCIOIINXCS 3HAHUM M IMYTEM CPABHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHhOpMAINIO, KOTOpasi SBISETCA MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJIOCTOBEPHOII;

WCIIOIb30BaTh TIPU BBITIOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpM aHUs, CIPaBOUYHbIE MaTEpHabl, PECYPChl CETU
WNurtepner, BnajeTh npuémMaMyd KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMau U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;



co371aBaTh COOCTBEHHBIE KpAaTKUE IMHUCbMEHHBIE M YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpManuu (U3NYECKOTO COAEpN aHUS, B TOM UHCIIE
nyOJIMYHO JeJIaTh KPaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
VCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOIB30BaTh W3YYCHHBIN IMOHATUWHBIN
ammapar Kypca (GU3uKH, COPOBOKAATH BRICTYIUICHUE TPE3EHTAIUEH;

IpU BBIMOJHEHUU YYEOHBIX TPOEKTOB W HCCIEAOBAHUMN paclpenesTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJlauaMH, CJICIUTh 32
BBITIOJTHEHUEM IIJIaHA JICMCTBUM, aJ€KBATHO OLIEHMBATh COOCTBEHHBIM BKJIaJ B
JNEATENbHOCTh TPYIIBI, BBICTPANBATh KOMMYHUKATHBHOE B3aWMOJICUCTBUE,
YUYUTBIBAS MHEHUE OKPYKAIOLINX.

K koH1y 00y4eHus ¢ 8 Knacce MpeIMETHbIE PE3YJIbTaThl Ha YITyOJIE€HHOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABM)KECHUE
aTOMOB M MOJIEKYJI, arperaTrHble COCTOSHMSI BEIIECTBA, KPUCTAUIMYECKUE U
aMmop(HbIe TeNa, HACBHIINICHHBbIH W HEHACBHILIEHHBIM Map, CrIocoObl HW3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsii, NPOBOJHUKH,
NOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH MIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE MOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUH SI3bIK (U3UKH TpU
pelIeHN YYeOHBIX U MPAKTUYECKUX 3a7a4;

YBEPEHHO pa3jinyaTh SBJIEHUS (TEIJIOBOE paCLIMpEHHE (CKaThe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHE, CMAYMBAHHUE, KalWJUISIPHBIC SBIICHMS,
UCTHapeHue, KOHJEHCAlus, IUIaBJIEHUE, KpHUCTaUIM3alMsl, KHUIIEHHE, CIOCOObI
Terulonepeauu (TerIoNpOBOAHOCTb, KOHBEKIUS, U3YyUEHHUE), TEIUIOBbIE TOTEPH,
ANEKTpU3alus TeJ, B3aUMOJICUCTBHE 3apsiAOB, JEUCTBHS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECHCTBUE MATHUTOB, JE€HCTBUE MATHUTHOTO IOJIS Ha
IIPOBOJHUK C TOKOM) IO ONKUCAaHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
J€MOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUM B OKPYXKaIOLIEM
Mupe (B TOM uyucie (U3MYECKUE SBIEHUS B MNPUPOJE: MOBEPXHOCTHBIE U
KalWUISIPHBIE SBJICHHUSI B MPUPOJIE, KPUCTAILIBI B NpHUpoie, u3inydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHera,
AJIEKTPUYECKUE SIBJICHUS B aTrMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPIaHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeid MmoaocoB, pojb MAarHUTHOTO MOJIS JUIsl )KM3HU Ha
3emiie, TOJISIPHOE CHUSHME), TPU STOM IEPEBOAUTH MNPAKTHUYECKYIO 3a7ady B
yueOHY10, BBICIISATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBICHUI;

ONUCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3MUYECKUE SIBJICHUS, HCIOJIb3Ys
(u3nyeckue BeINYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT U], KOJIMUYECTBO TEIUIOTHI,
paboTa rasa, yJenbHasl TEIUIOEMKOCTb BEIIECTBA, YJENbHAsI TEIUIOTA IUIABICHUS,
ylIenbHas TeEIUIoTa MapooOpa3oBaHMsA, YJIENbHAs TEIUIOTAa CrOpaHUs TOIUIMBA,



KOO (DUIIMEHT TOJIE3HOTO JIEWCTBHSI  TEIJIOBOM  MAaIllMHBI, OTHOCUTEIbHAsS
BJIQXHOCTh BO3/AyXa, DJIEKTPUYECKHM 3apsii, CHUJla TOKa, DJIJIEKTPUUECKOe
HaIpsDKeHWE, COMPOTUBJICHUE MpoBoAHUKa, DJIC B 1emu MOCTOSHHOTO TOKa,
AJIEKTPUUYECKOE YJIETbHOE COMPOTHUBJIIECHUE BEIIeCTBA, paboTa M MOIIHOCTb
AJIEKTPUUECKOTO TOKA), MPU OMMCAHUU MPABUIILHO TPAKTOBATHh (PU3HMUECKUI CMBICIT
UCIOJIb3yeMbIX BEJIIMYMH, MX OOO3HAYCHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMYMHAMMU, CTPOUTH rpaUKH U3yUYCHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIIMYUH;

XapaKTepPU30BaTh CBOWCTBA TelI, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJI0KEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BEIIECTBA,
ypaBHEHHUE TEIUIOBOIO OajaHCca, 3aKOH COXPAHEHHS AJIEKTPUUECKOro 3apsia, 3aKOH
Kynona, mpuHIMI CYNEpO3UIMU JIEKTPUIECKUX ToJieH, 3akoH OMa i ydacTKa
uenu, npasuia Kupxroga, 3akon OMa 11 mosHOM nenu, 3akoH Jlxoyins-Jlenua,
3aKOH COXPAHEHUs JHEPTHH, TMPH ITOM Pa3INyuaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3MUECKHE MOJENU peajbHbIX O0BEKTOB, MPOIIECCOB U
SIBJICHUW, BBIJEIATH MPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SBJICHUHN, TPUMEHATh (PU3NUECKUE MOJEITH I OOBICHEHUS
(bu3HYeCcKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSACHATH (PU3MUYECKUE SIBJICHUS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peliarh
KaueCTBEHHbIE 3aJlauyd, B TOM 4YHUCJE TPeOYyIOIUe YHUCIECHHOIO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUECKUX BEJIMYWH, IMPU STOM BBHIOMPATH aJCKBATHYIO
(bu3HUECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIC/ICTBEHHBIC CBSI3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PpacCyX JACHUM ¢ ONopod Ha HW3Yy4YEHHbIE CBOMCTBA
buzndeckux saBiIeHUM, GU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacu€THhIC 3ajayu (C Oomopoil Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uku, BHIOMpas aJeKBaTHYIO (DU3UYECKYIO MOJECIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOpPMYJ, CBA3BIBAIONIUX (U3MUECKHE BEIUYHHBI,
3aMUChIBaTh KpaTKOE YCIOBUE U Pa3BEPHYTOE pEIICHHE 3a7aud, BBISBIATDH
HEJIOCTAIOIINE UM U30BITOUHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a7lau, HCMOJIb30BaTh CIPABOYHBIC JAHHbIC, IPUMEHIThH METOJbl aHaIu3a
pa3MepHOCTEH, UCIOIB30BaTh TpaduuecKkre METOAbl PEIICHUs 3a/lad, MPOBOJUTH
MaTeMaTUYeCKUe TMpeoOpa3oBaHUs W pacy€Thl, OICHUBATH PEATUCTHUYHOCTH
MOJIYYEHHOTO 3HAuYeHHMS (PU3NUECKON BEJIUYMHBI U OINPEIEsATh Pa3MEPHOCTH
bU3UYECKON BEIMUUHBI, TOTYUYCHHOU MPU PEUICHUN 3a]a4H;

pacrmo3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTh TP TOMOIIN (PU3HIESCKIX
METOJIOB, W TMpeJyiaraTb OPUEHTUPOBOUYHBIN CMOCOO pEIIeHus, B OMUCAHUU



UCCIIEJIOBAHMSI  PACIIO3HABAaTh  IMPOBEpsIEMOE  MpEeANoiokeHHue  (TUIIOTE3y),
UHTEPIPETUPOBATH TOJYUYECHHBIN PE3yJIbTAT;

MPOBOJUTH OTBITHI MO HAOMIOACHUIO (PU3MYECKHUX SBICHUM WM (PU3UIECKIX
CBOMCTB Ten (KamwUISpHBIC SIBICHHS, 3aBUCHMOCTH JIABJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Ipollecca OCThIBAaHUS (HarpeBaHus) Npu
U3ITy4eHUH OT IBeTa H3JIydaromiedl (MOrJIoMaroNieil) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs1 BOJBI OT TEMIIEPaTyphl JKUIKOCTH W IUIOMAAN €€ TMOBEPXHOCTH,
AIIEKTPU3ALNSA TNl ¥ B3aUMOJCHCTBUE INEKTPUUECKUX 3apsA0B, B3aUMOICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIN3aIlisl MATHUTHBIX TOJIEH MMOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA 3JIEKTPOJBHUTaTENsl MOCTOSIHHOTO TOKA): (hOPMYJIUPOBATh MPOBEPIEMOE
npeamnoyioxkeHue  (TUMoTre3y) O  BO3MOXHBIX — pe3yjbTarax  HaOJIOJEHUH,
CaMOCTOATENIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyaoBaHUS,
OMHCHIBATH XOJ OMBITa U (POPMYJIMPOBATH BBHIBOJIBL;

OPOBOJAUTH TPSMbIE M KOCBEHHbIE HW3MEpeHUs (U3MUECKUX BEIUYUH
(Temmeparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHUJIa TOKa, HaIpsIKEHUE,
ylienbHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE TPOBOJHUKA, paboTa u
MOIITHOCTb 3JEKTPUYECKOTO TOKA) C MCMIOJIH30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
npuboOpoB, 0OOCHOBBIBATH BHIOOP METOJla M3MEpeHUs, (HUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUCHHUE M3MEPSEMON BEIMYUHBI C TTOMOIIBIO YCPETHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUIA U OLIEHWBATh MOTPEIIHOCTh U3MEPEHUH;

POBOJNUTH IKCIEPUMEHTAIbHBIE MCCIEAOBAHUS 3aBUCHUMOCTEN (PH3UIECKIX
BEJIMYMH (3aBUCHMOCTH NaBJICHHUS BO3AyXa OT ero o0bémMa M HarpeBaHUs WU
OXJIXKJICHUS, UCCIIeIOBAaHUE SIBJICHUS TETJIO0OMEHA MPU CMEIIMBAHUN XOJIO0JHOU U
ropsiueil BoJibl, 3aBUCUMOCTh COIPOTHUBIICHUS MPOBOJAHKUKA OT €0 JAJIUHBI, ITOIIA N
TIOTIEPEYHOTO CEYCHHSI M yIETHbHOTO COMPOTUBIICHHSI BEIIECTBA MPOBOIHUKA, CUJIBI
TOKa, TMPOTEKAIOMIETO Yepe3 MPOBOJAHMUK, OT HANpsHKEHUS Ha TPOBOJIHUKE,
UCCIIEJIOBAHHUE TOCIIEI0BATEIILHOTO U MapajlIeIbHOTO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO C yuuTesneM (OpMyJIHpOBaTh 3ajJady M THUIOTE3y HCCIeA0BaHus,
CaMOCTOATENIbHO  IJIAHUPOBATh  HMCCJEJIOBAHHME, CAMOCTOSATEIBLHO COOUpaTh
AKCIIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJIb30BAHUEM WHCTPYKIWHU, TPEICTABIATH
MOJyYeHHBIE 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BUJAEC TaOmuil U TpaduKoOB,
OLIEHUBATh MOTPEIIHOCTH, JENIaTh BBIBOJIBI [0 pE3yIbTaTaM UCCIIEJOBAHMUS;

coOmro/laTh TpaBWwiia 0e30macHOro Tpynaa mnpu padbore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI TEHCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKHX MPOLIECCOB C OMOPOI HAa UX OMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETp, BOJIBTMETP,
CYETUMK  DJIEKTPUYECKOM  DHEpPruM,  DIIEKTPOOCBETUTENbHBIE  TPHOOPHI,



HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (TIPUMEPDI ), TPEJOXPAHUTEIH U UX IPUMEHEHHE
B OBITY M TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
ANEKTPOJBUraTeNb IOCTOSIHHOTO TOKa), MCHOJb3ys 3HAaHUS O CBOWCTBAX
(U3HUECKUX ABJICHHUM, HEOOXOAUMBIE (PUINYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI
O CXEMaM M CXEMaTHUYHbIM pPHUCYHKaM (PKHUAKOCTHBI TEpMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETpP, JIBUrareib BHYTPEHHETO CropaHus, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl 3JIEKTPUUYECKHX LIENell ¢ MOoCIeAOBaTEeIbHBIM H
napaJyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAYEHUS
AJIEMEHTOB 3JIEKTPUUYECKHX LIENEN, UCIIOJIb30BaTh CXEMBbI U CXEMaTUYHbIE PUCYHKU
U3YUYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  M3MEPUTEIbHBIX  NpUOOPOB U
TEXHOJOTUYECKHUX MPOLIECCOB MPHU PEIICHNUN YUeOHO-MPAKTUUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPAX) MPAKTHYECKOTO
UCTOJb30BaHUsl (DU3MUECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU JUIsl OOecreueHus
0e30MacHOCTU TPHU OOpallleHUHd C MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMHU,
COXPAaHEHHUs 370pOBbSl U COOJIIOJEHUS HOPM DKOJIOTMYECKOTO IOBEACHUS B
OKpY’Karolen Cpeae;

OCYIIECTBIISITH MOUCK HHPOpMAIK (HU3NMIECKOTO coaepkanus B MHTepHETE,
CaMOCTOSITENIbHO (POPMYJIUPYS IOUCKOBBIH 3aIIPOC, HA OCHOBE UMEIOLINXCS 3HAHUN
U CPaBHEHUS JIOTOJHUTEIbHBIX HMCTOYHUKOB BBLIEIATH MH(GOpPMAlMIO, KOTOpas
SIBJIIETCS IPOTUBOPEUYMBON MIIH MOXKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh NPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-IOMYJISPHYIO
JUTEPATYPY (PU3UYECKOTO COAEPMNAHUs, CIPABOUYHBIE MaTEpHabl, PECYPChl CETU
WnTepHer, Bianere NpuéMaMHU KOHCIEKTHPOBAHMUS TEKCTa, MNpeoOpa3oBaHus
UH(pOpMAIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIE IHMCbMEHHBIE W KpaTKUE YCTHBbIE COOOLIEHUS,
0000111ast HQOPMALUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOr0 COAEpPKaHUA, B
TOM  YuCl€  MyOJIMYHO  MPEACTaBIATh  pPE3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATEIBCKON NEATEIBHOCTH, IIPXU 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4CHHBIN
NOHATUHHBIN anmapat Kypca (pU3MKHu, COIPOBOKAATH BHICTYINICHUE IIPE3EHTALINEH;

NP BBINIOJIHEHUH y4€OHBIX MPOEKTOB M HMCCIEIOBAaHUN (PU3MUYECKHX MPOLECCOB
pacmpenensaTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHMHM C IOCTABJICHHBIMH
3aJladyaMM, CJEAUTH 3a BBINOJIHEHHEM IlIaHa JEWCTBUH U KOPPEKTHPOBATh €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B AE€SITEIbHOCTh IPYIIbl, BBICTPAUBATh
KOMMYHUKATUBHOE€  B3aWMOJCHCTBUE, TPOSABISISL TOTOBHOCTh  pa3peluaTh
KOH()JIUKTBI.

K konity oOyuenus ¢ 9 knacce npeMeTHbIE PE3yIbTaThl HA YIIIyOJIEHHOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBMKEHUS,, HEBECOMOCTh U TMEPErpy3KHd, IEHTP TSKECTH, MEXaHHMYECKUE BOJIHBI,
3BYK, HMH(pa3ByK H yJIbTPa3BYyK, SJICKTPOMArHUTHBIE BOJHBI, PEHTICHOBCKOE
U3TyUYeHHE, MIKaJla AJIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKaHUsl U TMOTJIOIIEHUs, anb(da-, Oeta- U ramma-
U3JTy4YCHHUs, U30TOIbI, SAAepHAs M TEPMOsAEpHast SHEPreTHKa) U CUMBOJINYECKHIA
S3BIK (DU3MKYM TIPU PEIICHUH YISOHBIX U MPAKTHUECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  sBIEHUS (paBHOMEpPHOE U  HEPAaBHOMEPHOE
OpSIMOJIMHEMHOE JIBIDKEHUE, PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE ABMXKEHUE,
cBOOO/JHOE TmaJieHue TeJl, JABWKEHUE IO OKPYXKHOCTH, B3aUMOJEWUCTBUE Tell,
paBHOBECHE MaTEpHAIbHOW TOYKHM, PEAKTHUBHOE JBW)KEHHE, HEBECOMOCTD,
Koysie0aTelbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYXKICHHBIC
KOJeOaHMsI), PE30HAHC, BOJIHOBOE JABW)XEHHUE (paclpOCTPAHEHHWE U OTPAXKEHUE
3ByKa, UHTep(hepeHrs U ITudpakius BOJH), NPSIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpaXEHHE U TMPEIIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPaK€HUE CBETa,
pasnokeHue Oeloro cBeTra B CHEKTP U CJIOXKEHHE CIEKTPAIbHBIX IIBETOB,
€CTeCTBCHHAss  PaJMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO  CIIEKTpa
U3Ty4YeHHUs]) 10 OMHCAHMIO MX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHNE H3YYCHHBIX (PM3UUECKUX SIBICHHUIA B OKpPY>KaIOIIeM
mupe (B TOM uucie (u3MUecKkwe SBICHUS B MPHUPOJE: MPHIMBBI M OTJIHBHI,
nswkenne r1iuaHeT CONHEYHONW CHCTEMbl, pPEaKTHMBHOE JBM)KCHHE JKHBBIX
OpPraHM3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMH, 3€MIIETPSICEHHE, CEHMCMHUUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTHYECKUE SIBJICHUS B IPUPOJIE, OMOIOrHIecKoe
NeWCTBUE BUAMMOTO, YJIbTPA(pHOIETOBOTO U PEHTITCHOBCKOTO M3JIy4YCHUH,
€CTeCTBCHHBI paJoaKTUBHBIA ()OH, KOCMHYECKHE Jy4H, paAHOAKTUBHOE
U3Ty4YeHUE NPUPOTHBIX MHUHEPAJIOB JACWCTBHE PAJAMOAKTUBHBIX H3IIy4YCHUH Ha
OpraHM3M YeJOBeKa), MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 3ajady B Y4YEOHYIO,
BBIJIETISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3HUECKUX SIBJICHU;

OIMCHIBATh HM3YYCHHbIE CBOMCTBAa Tel M (M3WYECKHE SBJICHUS, HCIIONB3YS
¢usznyeckue BENMWYUHBI (CPelHAST W MTHOBEHHas CKOpPOCTh Tella TMpHU
HEPaBHOMEPHOM JBWKCHHH, YCKOPEHHE, MEpPEeMEIIEHUE MpPH PaBHOYCKOPECHHOM
OPSIMOJIMHEMHOM  JIBMXKEHHH, YIJIOBas  CKOPOCTb, LIEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO
Na/ICHUs, BEC Tela, IICHTP TSHKECTH TBEPOTO Tela, UMITYJIbC Tella, UMITYJIbC CHJIBI,
MOMEHT CHUJIbI, MEXaHH4YecKast paboTa U MOITHOCTh, TOTCHIIMATbHAS YHEPTHs Tela,
HOJIHSATOTO HaJl TOBEPXHOCTHIO 3€MJIH, MOTCHIIMATBHAS SHEPTHsI CXKATOU MPYKUHBI,
KUHETUYECKasi JHEprus, IOJHAs MeEXaHW4yecKas HHEprus, MepuoJ M YacToTa
KOJIeOaHUH, IePHO MAaTEMAaTUYECKOTO M MPYKMHHOTO MAasTHUKOB, JJTUHA BOJIHBI,



IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA, I10KA3aTENb IPEIOMIICHUS
Cpelibl), IPU ONMKUCAHUU MTPABUIBLHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €JUHULBI PU3NYECKUX BETMYMH, HAXOAUTH (POPMYJIbI,
CBA3BIBAIOLIME JTAHHYIO (DU3NYECKYIO BETMUYUHY C APYTHMMH BEJIMYMHAMU, CTPOUTH
rpadUK U3yYEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
3aKOH COXpAHEHUs DSHEPrHM, 3aKOH BCEMUPHOrO TATOTEHHUS, MPUHLUII
CyHEPNO3ULINY CHJI, IPUHIUIT OTHOCUTENBHOCTH ['anunes, 3akonsl HproTOHA, 3aKOH
COXpPAaHEHUS HMMITYJIbCA, TEOPEMY O KMHETHYECKOM JHEpPruu, 3akoH ['yka, 3aKoH
bepHysun, 3aKOHBI OTPa)KEHUSI M MPEIOMIICHUSI CBEeTa, (OpMYJy TOHKOW JIMH3HI,
IJIAHETAPHYI0 MOJENIb aTOMa, HYKIOHHYIO MOJENIb aTOMHOTO spa, 3aKOHbI
COXpaHEHMS 3apsAI0BOIO0 U MAcCOBOrO YHCEIN NPU SNEPHBIX PEAKUUAX, IIPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3UYECKHE MOJENIN pealbHbIX OOBEKTOB, MPOIIECCOB U SIBJICHHIA,
BBIICIATh IPU 3TOM CYLIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NTPUMEHATh (PU3NYECKHE MOJACIU I OObSICHEHUs
(U3HYECKUX MPOILIECCOB U PElIeHUs YUeOHBIX 3a]1ay;

OOBSCHATH (PU3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii IpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 3a7aud, B TOM 4YHCIE TPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHbIX 3HAUYCHUU (PU3MUYECKUX BEJMYUH, IPU 3TOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJENb, BBISBISATH NPUUYUHHO-CIEICTBEHHBIE CBS3U U BBICTPAaUBATh
JOTUYECKYIO) LEMOYKY pACCYKAEHUW K3 2—3 [aroB ¢ ONOPOM Ha HM3Y4YCHHBIE
CBOMCTBa (pU3MUECKUX ABICHUM, (PHU3HUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO peliaTh pacu€THhHIC 3a/layu M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpAs aIeKBaTHYIO (PU3NYECKYIO MOJIENb, C UCIIOJIB30BAHUEM 3aKOHOB U (hopMmyI,
CBA3BIBAIOIIMX (DU3UUYECKME BEJIMYMHBI, 3alKMCHIBATH KpPATKOE YCJIOBUE U
pa3BEPHYTOE pEIICHUE 3aa4H, BBISBIISATH HEJIOCTAIOIINE HIIM H30BITOUHBIC JaHHBIE,
00OCHOBBIBaTh BBIOOpP METOAA peUIeHMs] 3a7ayud, HCIOJIb30BaTh CIPABOYHBIC
JAHHBIE, TPUMEHSATh METO/IbI aHAJU3a Pa3MEPHOCTEH, UCIIOJIb30BaTh rpaduyecKkre
METO/Ibl PELIEHUs 3a]1a4, POBOJAUTh MATEMATHYECKHUE MPE0OPa30BAHUS U PACUETHI,
OLICHUBATh PEATMCTUYHOCTh IOJIYYEHHOTO 3HAYEHHs (PU3HYECKOW BEIUYMHBI U
OTIpECIATh Pa3MEPHOCTh (PU3NYECKOM BEIMUYWHBI, MOJIYYEHHOW MpHU pEIICHUU
3a/1a4y;

pacno3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3NYECKHUX
METOJIOB, M TMpeJiaraTb OPUEHTUPOBOYHBIM CHOCOO pElIeHus, B ONUCAHUU
UCCJIEIOBAaHMSl  PAcloO3HaBATh  IPOBEPSIEMOE  MPEANOJIOKEHHE  (THIOTE3Y),
OLICHUBATh MPAaBWJIBHOCTH MOPSKA IPOBEICHUS NCCIIEN0BAHNS, MHTEPIPETUPOBATH
MOJIyYEHHBIN PE3YJIbTAT;



IIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUHN WIH (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXPAHEHHS SHEPTHUH,
3aKOHA COXpaHEHUS HMITyJIbCa, JCHCTBUE 3aKOHA bepHYIIM W BO3HMKHOBEHHE
NOMBEMHON CHJIBI KpbUIA, 3aBUCUMOCTh TMEpUoAa KOJICOAaHWW TPYKUHHOTO
MasiTHAKA OT MaCChl Ipy3a U KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT aMIUIATY b
MaJIbIX KOJICOaHMA, MPSMOJIMHEIHOE pacIpOCTpaHEeHUE CBETA, Pa3lIoKeHHUE OEIoTro
CBETa B CIIEKTP, M3yYEHUE CBOWCTB M300paKCHHUS B IJIOCKOM 3€pKaJie M CBOMCTB
n3o0paxeHus TMpeaMera B coOuparomiedl JMH3e, HaOMIOJACHUE CIUIOMIHBIX U
JMHEHYIATHIX CIIEKTPOB W3ITYYICHHS ): bopMyTUpOBATH IPOBEPSIEMOE
npeanoiokenne (TUMoTe3y) O  BO3MOXHBIX — pe3ysbTarax  HaOJIOJEHUH,
CaMOCTOSITENIFHO COOMpaTh yCTAaHOBKY M3 HM30BITOYHOrOo Habopa 00OpymaoBaHUS,
OTHCBIBATh XOJ1 OMBITA U (POPMYJIMPOBATH BEIBOJIBI;

MIPOBOJUTH TIPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUN, OMPEIeIsist
CpeIHee 3HaUYeHUE H3MEPSEMOI BEIMYUHBI U OMIPEIEIISIS TOTPEITHOCTD PE3yJIbTaTOB
IPSIMBIX U3MEPEHHI, 000CHOBBIBATH BHIOOP crioco0a u3MepeHus: (M3MEPUTETHLHOTO
npudopa);

IIPOBOJUTH KOCBEHHBIC U3MEPECHUS (DU3UIECKUX BEITUMYUH (CPEIHSISI CKOPOCTh
¥ YCKOPCHHE Tella MPU PAaBHOYCKOPEHHOM [IBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najeHus, )KECTKOCTh MPYKUHBI, KOADPHUITMEHT TPEHUS CKOJIBKECHUSI, MEXaHUIEeCKas
paboTa W MOIIHOCTh, YacTOTa M TMEPHOJ KOJICOAaHWH MaTeMaTUYeCKOTro W
NPY)KUHHOTO MAasTHUKOB, (POKYCHOE pacCTOSHUE COOMpAOIIeH JHMH3BI U 6
ONTHYECKass CHUJIa, PATUOAKTUBHBIA (DOH) C HMCIOJHb30BAaHUEM aHAJOTOBBIX U
U pOBLIX MPUOOPOB: OOOCHOBHIBATH BBIOOP METOAAa HM3MEpPEHUs, IIAHUPOBATH
U3MEpPEHHUs, CaMOCTOSITENIBHO COOMpaTh  OSKCIEPUMEHTAIbHYIO  YCTaHOBKY,
BBIUMCIISITh 3HAYCHHE BEIMYMHBI W aHAIM3UPOBATH IIOJYYCHHBIC DPE3yJIbTaThl,
OIICHWBAS MTOTPEITHOCTH PE3yIbTAaTOB KOCBEHHBIX U3MEPCHHIA,

MIPOBOJUTH IKCIIEPUMEHTAIBHBIC UCCICAOBAHUS 3aBHCHUMOCTEH (DH3UYIECKUX
BEIUYMH (3aBHCHUMOCTh IIyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTh CHJIbI TPEHUS CKOJBXKECHHS OT CHIIbI
HOPMAJIPHOTO JIaBIICHUS, MEpPUOJa KOJICOaHW MaTeMaTHYeCKOro MasTHHKA OT
JUIMHBl HUTH, OIPEJCICHHE YCKOPEHUS CBOOOTHOTO TAaJCHUS, HCCICIOBAaHUC
W3MCHCHUS BEJIMYMHBI M HAIMPaBICHUS WHAYKIIMOHHOTO TOKA, 3aBHCHMOCTH yTiia
OTpa)XE€HUs CBETA OT yIJIa MaJieHus, yIiia MPEJIOMIICHUS OT yTJa MajleHus CBETOBOTO
JTyd4a, UCCIIEIOBAaHUE TPEKOB: M3MEPCHHUE YHEPTUHU YACTHUIIHI IO TOPMO3HOMY IyTH
(mo ¢otorpadusim)): COBMECTHO ¢ yuutesieM (GopMyJUpOBaTh 3aauy U THIOTE3Y
MCCIICJIOBAHMSI, CaMOCTOSITENIBHO IUIAHWPOBATh HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh  DKCIEPUMEHTAJIBHYI0  YCTAaHOBKY, TMPEACTaBIATh  IOJYYCHHBIC
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHUAEC TaOMUIl U TpapuKOB, OIEHUBATH
MOTPEITHOCTH, JIeTIaTh BBIBOBI TIO PE3yJIbTaTaM HCCIIEAOBAHNUS;



coOmro/laTh TpaBWwiia 0€30macHOro Tpyda npu padbore ¢ JabopaTOpHBIM
00opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKHUX MPOLECCOB C ONOPOM HAa UX ONMUCAHUS (B TOM YHCIIE:
CIUJOMETP, TaTYUKH [TOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIEeCKOIN, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, T03UMETp, Kamepa BuiibcoHa), HMCMONb3ysh 3HAHUS O CBOWCTBAX
(¢u3nuecKuX SABJICHUAW W  HEOOXOIMMble  (PU3MYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB M TEXHOJOTHYECKUX IPOLECCOB IMpHU
pelIeHNN Y4eOHO-IIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbl ISl MOCTPOCHHUS
n300paXeHU B TUIOCKOM 3€pKajie U COOUparoIIe JIMH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTOJb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >KM3HU JUIsl OOecreueHus
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHUsl 370pOBbS U COONIOJECHUS HOPM DKOJIOTMUECKOTO IOBEJACHUS B
OKpY’Karolen Cpeae;

OCYIIECTBIISITh MOUCK HHPOpMAIK (HU3NIECKOTO coaepkanus B MHTepHETE,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMNPEICIICHUs
JIOCTOBEPHOCTH TOJYyYEeHHON HHGOPMAIIMM HA OCHOBE HUMEIOIIUXCS 3HAHUW U
JOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-IOMYJISPHYIO
JUTEPATYPY (PU3UYECKOTO COAEPMNAHUs, CIPABOUYHBIE MaTEpHabl, PECYPChl CETU
WnTepHer, BianeTe npuéMaMHU KOHCIEKTHPOBAHMUSA TEKCTa, MNpeoOpa3oBaHus
uHGOpMAaIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHbIE COOOLIEHUS HAa OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX HMCTOYHHMKOB (PU3MUYECKOrO COACPM aHUs, MyOIMIHO
IPEICTABIIATh PE3YJbTaThl MPOEKTHOM MM UCCIIEI0BATEIbCKON AEATENBbHOCTH PU
3TOM TI'PaMOTHO MCIIOJb30BaTh W3YUYEHHBIM IMOHATUWHBIM ammapar M3y4aecMoro
paznena (U3MKM M CONPOBOXKAATh BBICTYIUIGHHE TMpe3eHTalMell ¢ y4&EToM
0COOEHHOCTEHN ayJMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4yacoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudgpossbIe)
pa3aejioB H TeM Kontpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMsbl padoTsI padoThI
pecypcesbl
Pa3nes 1. ®usnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHpPa
L1 ®dusnka — HayKa 0 ) bu6mmoreka [JOK
' PUpPOJIE https://m.edsoo.ru/7f416194
bubnunoreka [JOK
1.2 ®du3nyecKue Be 4 3
FSIHCCIRIE BEMIAHHbL https://m.edsoo.ru/7f416194
13 EcrtecTBeHHO-Hay4YHBIN ) | bubmuoreka [IOK
' METO]I O3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 8
Pa3nes 2. [leppoHayaibHbIe CBeJeHHS] O CTPOEHUM BellecTBA
bubnunoreka [IOK
2.1 CrpoeHue BemiecTBa 2 1
p = https://m.edsoo.ru/7f416194
JBr>xenue u
2.2 B3aMMO/JICHCTBUE 4 2 bubmorexa [OK
' A https://m.edsoo.ru/7f416194
YaCTHI] BEIIECTBA
53 ArperatHblie ] bu6nuorexa IIOK
' COCTOSIHHS BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Paznen 3. /IBuskeHune U B3aUMOeiicTBHE TeJl
b K
3.1 Mexanundeckoe 10 2 nommorexa O

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



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

NIBIDKEHHE

39 Nuepuus, Macca, 9 bu6nuoreka IIOK
' IUTOTHOCTH https://m.edsoo.ru/7f416194
but6mmoreka [JOK
33 .B 15
Cuna. Brjet cnn https://m.edsoo.ru/7f416194
Hroro no pazneny 34

Pa3nen 4. /laBieHue TBEpABIX

TeJ, JKHMAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JABJIEHUS TBEPIABIMU 5 but6mmoreka [JOK
' TeIaMH, )KUIKOCTIMU U https://m.edsoo.ru/7f416194
razaMu
but6mmoreka [JOK
4.2 6
JlaBaeHHE KHIKOCTH https://m.edsoo.ru/7f416194
43 AtmochepHoe 5 bu6muoreka [IOK
' JaBJICHUE https://m.edsoo.ru/7f416194
elicTBHE )KUIKOCTH U
4.4 ilaza Ha MOTrpyKEHHOE B 12 buGmmorexa LOK
' Py https://m.edsoo.ru/7f416194
HHUX TEJIO
Hroro no paszneny 28

Paszgea S. Pabora u MOIIHOCTB. JHEPrust

bubnunoreka [JOK
5.1 Pa6 6
aboTa H MOIIHOCTE https://m.edsoo.ru/7f416194
b K
5.2 [IpocTeie MexaHU3MBbI 8 nosmorexa [0
https://m.edsoo.ru/7f416194
53 MexaHnnueckas 5 bubnunoreka [JOK

SHEprus

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



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

Hroro o pazneny 19

Pasnen 6. [loBTopuTe1bHO-000011IAK0IINIT MOAYJIb

[ToBTOpUTENBHO-
6.1 . 6
00001 MOTYJIb
Hroro no pazneny 6
BIIEE KOJIMYECTB
OB ol CTBO 102 23

YACOB I10 ITPOTPAMME




8 KVIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pasuesion (undposbie)
Koutpoasnbie | IlpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3gean 1. TerioBbie IBJICHUSA
11 CrtpoeHue u CBOICTBa 6 bubnmoreka [JOK
’ BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 TermoBbIe TIporiece 33 1 0.5
TLIOBLIC HpOHecebl https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pazgen 2. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUSA
ONEKTPUUYCSCKUE 3aPSIIbI.
2.1 3a SI)KI;HHBIG TenaI:I I/II[X 9 0 1 bubmorera [JOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHS
29 ITocTosiHHBIN 11 1 10 bubnuoreka [JOK
' 3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTtHbIC SIBICHUS 11 2 4 bubmorexa TIOK
https://m.edsoo.ru/7f4181ce
54 DNeKTpOMarHuTHas 7 1 1 bubnuorexa [JOK
' WHIYKLIUA https://m.edsoo.ru/7f4181ce
Uroro o pazneny 58

Pasnen 3. IloBTopuTe1bHO-000011aI0IIHIT MOYJT

3.1

IToBTOpUTENBHO-
0000IIArOIIHIT MOTYJTb

5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

16.5




9 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue pasuesion (undposbie)
Koutpoasnbie | IlpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOe ABMKCHHE 30 | 4 bu6mmorexa [JOK
’ H CIIOCOOBI €r0 OIUCaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 BiamMmoneiicTBue Ten 18 4
8 https://m.edsoo.ru/7f41a4a6
bub6mmorexa [JOK
1.3 3aKOHEI COXpaHECHUS 15 1 2
p https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 63
Pa3gen 2. Mexann4deckue KoJ1e0aHUA U BOJHEBI
bu6moreka [JOK
2.1 MexaHn4ecKHe KoaeOaHus 8 3.5
https://m.edsoo.ru/7f41a4a6
27 MexaHHYeCKHE BOJIHEI. 10 3 bu6mmorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 18
Pa3nes 3. DjieKTpOMArHMTHOE 10J1€ ¥ 3J1eKTPOMATHUTHbIE BOJIHbI
31 DNEKTPOMAarHuTHOE MOJIE U 6
' 3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHbI PacpOCTPaHCHUS 8 2 bubnuorexa [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
47 JIMH3BI ¥ oNTHYECKHE 6 bubnuorexa [JOK
' npuOopbI https://m.edsoo.ru/7f41ada6
43 Pa3znoxxenune 6emoro ceeta ) bu6mmoreka [IOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Hcnyckanue u
5.1 MOTJIOIIEHUE CBETa 4 bubmmorexa [IOK
) m https://m.edsoo.ru/7f41a4a6
aTOMOM
bubnunorexa LIOK
5.2 CtpoeHre aTOMHOTO a 5
TPOCHHE ATOMHOTO P https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
53 A 7
/ICPHbIC peariiin https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 16

Pa3znea 6. [loBTopuTEIbHO-000011IAK0IIMIA MOLYJT

Mexannueckue aBIeHUS

6.1 (OBTOpPUTENHHO 6 buGnnorexa [IOK
' P . https://m.edsoo.ru/7f41a4a6
00000 MOJTYJTb )
TennoBbie SIBJIEHUS
6.2 (mOBTOpPUTENBHO 3 bubmmorexa TIOK
. P o https://m.edsoo.ru/7f41a4a6
0000110 MOJTYJIb)
DJIEKTPOMAarHUTHbHIC
6.3 SIBJIEHUS (IOBTOPUTEIBHO- 3
00001IAIOIIHIT MOTYITb)
6.4 CBeToBbIC SABJICHUSA | bubmuoreka [JOK

(moBTOPUTETHHO-

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



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

00001Iar0I1i MOYIb)

IToBTOpUTENBHO-

6.5 . 4
00001IaoLIIi MOTYJTh
Hroro no pazneny 17
BIIEE KOJIMYECTB
OBI O CTBO 136 26.5

YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa o0 IpUpOJE.
SIBnenus npupoabl

dusnueckue IBICHUA

Pu3NYECKUe BEIUYHHBI.
PasmepnocTs. Odusnueckue
nipubopsl. [lorpenHoct npu
MPSIMBIX U3MEPEHUSX

Ypoxk-uccienoBanue
"N3mepenne JTMHEUHbBIX
pa3MepoB Tel U IPOMEKYTKOB
BpeMeHH"

JlaGoparopHas paboTa
"N3mepenue o6bEMa
YKUJKOCTHU U TBEpAOro tena'

JlaGopaTopHas pabota
"OnpeneneHue pasmepoB
ManeIx Tea. Merop psioB”

Metoapl HAyYHOTO TTO3HAHMS.
Onucanne pu3zndecKux
SIBJIEHUH C MIOMOIIBIO
Moaenen

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"I[IpoBepka runoTe3bl:
JAJIbHOCTH MOJIETA [IapUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOoJbllIe, 4eM OOJIbIIE
BbICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

10

JlabopaTtopHas pabota
"OreHka AuameTpa aToMa
METOIOM PSIIIOB (C
UCTIOJIb30BaHUEM
dhororpaduii)"

11

Ypoxk-uccienoBanue
"HabaromeHue TerioBoro
paciupenus razoB. OTbITHI
10 0OHAPY>KEHUIO JeHCTBUS
CHJI MOJIEKYJISIPHOTO
NpUTSKEeHU"

12

JIBr>KeHMe 4acTHIl BENIECTBA.
Juddysus. bpoyHoBckoe
JBUYKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

13

Ypoxk-uccienoBanue
"HaGmtonenue u o0bsCHEHHE
OpOYHOBCKOT'O IBH)KEHUS U

muddyzun"

14

B3anmonelicTBue yacTuil
BEIIIECTBA: MPUTSHKEHUE U



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

OTTAJIKMBAHHUC

15

ArperaTHble COCTOSHHUSI
Bewectsa. OcCOOEHHOCTH
aI‘peFaTHBIX COCTOHHI/If/'I BOIbI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a0378

16

MexaHnueckoe JBUKEHUE.
IlyTs, TpaekTOpHs,
nepeMeIleHue

but6mmoreka [{OK
https://m.edsoo.ru/ff0a05¢c6

17

PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBUKEHUE.
CxopocThb

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a079c¢

18

Haxoxnenue ckopocTy, myTn
1 BPEMEHHU [IPH PABHOMEPHOM
IPSIMOJIMHEIHOM JIBUKEHUN

19

JlaGoparopHas paboTa
"OnpeneneHue CKopocT!
PaBHOMEPHOTO ABUKEHUS"

20

I'paduku npsmonuHeitHOTO
PaBHOMEPHOTO JABUKCHUS

21

Pemenue 3agau no reme
"Pacuert cpenneit ckopoctu"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0aed

22

JlaboparopHas paboTa
"Omnpenenenue cpeaHen
CKOPOCTH CKOJIbKEHUS OpycKa
WY IapuKa 10 HAaKJIIOHHOM
IIJIOCKOCTH"

23

OTHOCHUTEILHOCTD JBHXCHUA.
CrnosxeHue ckopocTel mpu
nmapaijICJIbHOM JABHWIXCHUUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

24

[Tonyuenne n ananus
rpaMKOB 3aBUCUMOCTH IIyTH
Y CKOPOCTH JBUKCHUS OT
BPEMEHHU

25

Pemenune rpaduyecknx 3amay
o Teme "MexaHuKa.
PaBHOMepHOE
MPSIMOJIMHEHOE IBUXKEHUE"

26

SIBnenue uHepuu. 3aKoH
WHEPIAH

27

BzaumopelicTBue Ten Kak
MpUYMHA U3MEHEHUS
cKkopocTtu. Macca Tena Kak
Mepa UHEPTHOCTH TeJIa MPH
MOCTYIATEIbHOM JBUKEHUHU

28

Ypoxk-uccienoBanue
"CpaBHeHHE Macc 1o
B3aUMOJICUCTBUIO TeN"

29

IInoTHOCTH BemiecTBa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a0fee

30

JlaGopaTopHas pabota
"Onpenenenue MmI0THOCTU
TBEpAOro Tena'

31

Pemenue 3agay mo reme
"Macca tena. IImoTHOCTE
BerecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al23c¢

32

CwmecH ¥ CIIaBBhl.
IToBepxHOCTHAs ¥ JTUHEWHAsS
IJIOTHOCTh



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

33

[ToaroToBka K KOHTPOJIBHOU
pabore o Teme "duznka —
HayKa O MpUpOoJIE.
[TepBoHavanbHbIE CBEICHUS
00 aTOMHO-MOJIEKYIIPHOM
CTPOCHUHU BEILIECTBA.
Mexanuka"

34

KonTponbhas pabota no teme

"®u3nKa — HayKa 0 IpPUPOJE.

[lepBOHaYanbHBIC CBECHUS
00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIECTBA.
Mexanuka"

35

Cuna. SIBinedue TAroTeHus.
Cuia TsDKeCcTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0al1778

36

N3obpaxenue cun. Pemenne
3aga4 no teme "OnpeneneHue
CHUJIBI TSDKeCcTH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al1502

37

Cuna ynpyroctu. 3akoH ['yka

38

Bec tena. Usmepenue cu.
Junamomerp

39

Ypoxk-uccienoBanue
"Habaronenne n3sMeHeHus
CKOPOCTH TIpH
B3auMoOIercTBUH TeT"

40

Pemenue 3agau no reme
"Cwa ynpyroctu. Bec Tena"

41

JlaGoparopHas paboTa



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

"OnBIThI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTH PaCTSKEHUS
(medopmanum) py>KUHBI OT
MPUII0KEHHOMN CUITBI"

42

Cuna TpeHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alb9c

43

CioxeHue cuil.
PaBHOelicTBYIOIIAS crta

44

Pemrenue 3agad mo reme
"CrnoxeHue Cuil.
PaBHoneiicTByromas cuia"

45

Pemenue 3amau no teme
"B3aumonetictBue tea. CHIbl
B MexaHuke"

46

Pemenue 3anay no teme
"Cuia tpenus". Ypok-
HCcCIe0BaHUE IO TEME
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT ILJIOIIA N
COTMPUKOCHOBEHUS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

47

JlaGopaTopHas pabota
"OnpITbI, IEMOHCTPUPYIOLINE
3aBHCUMOCTb CUJIbI TPECHHS
CKOJIBYKEHUS OT CHJIIBI
JIaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
MoBEepXHOCTEH"

48

Pemenue 3amay mo reme
"B3aumonerictBue tea. CHIbI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

B MexaHuke"

KonrtponbHas pabora o Teme

49 "BzaumoneticrBue Tea"
N but6mmoreka [JOK
30 JlaBIienHe TBEPABIX Tell https://m.edsoo.ru/ff0a20a6
YPOK-3KCIIEPUMEHT
51 "CnocoOsl onpeesieHus
JIaBJIEHUs TBEpAOro Tena”
Ypok-uccienoBanue
52 "3aBUCHUMOCTD JIaBJIEHUS ra3a bubmorexa LHOK
| https://m.edsoo.ru/ff0a2376
OT TeMIIepaTypbl
53 JlaBnenue KUAKOCTEH 1 bubmmoreka [JOK
ra3zoB. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
54 [IneBMaTH4eCKne yCTpOHCTBA bubmmorexa LHOK
https://m.edsoo.ru/ff0a3136
55 3aBUCUMOCTD JIaBJICHUS bubmuoreka [JOK
KHUJKOCTHU OT IJTyOUHBI https://m.edsoo.ru/ff0a2718
56 I'mapocraTuyeckuii mapajgokc
57 Ypok-nipoekt "U3yuenue
coo0IarIuxcs cocy10B"
VYpok-koHpepeHuus
58 "T'unpaBnuyeckue
MEXaHU3MBI"
Hcnonp30BaHNEe BEICOKHX
59 JTaBJICHUI B COBPEMEHHBIX
TEXHOJOTHUIX
60 Pemenue 3anay 1mo teme

"JlaBeHHE KUAKOCTH"



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2718

61

Atmocdepa 3emnn u
MPUYUHBI €€ CYIIEeCTBOBAHMS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

62

Ypoxk-uccienoBanue
"[IposiBneHue aecTBus
aTMochepHoro naBicHus"

63

W3mepenune atmocdepHOro
nasnenust. OnsiT Toppuuenu

butmmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

64

3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HAJl
ypoBHeM Mopst. [Tpubopsr mst
U3MepeHus aTMochepHoro
JIaBJICHUS

65

bapomeTp-anepoun.
ATtMocdepHoe 1aBieHHE HA
pa3IMYHBIX BBICOTAX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2fc4

66

Brrrankusaromas cuia. 3aKoH
Apxumena

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3276

67

Pemenue 3amau no treme
"3akon Apxumena"

68

Ypok-uccienoBanue
"IKcepuMEHTAIbHOE
oOHapyxeHHe NeHCTBUS
KUJKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TEJO"

69

JlaGopaTopHas pabota
"Onpenenenue
BBITAJIKUBAIOIIECH CHUIIBI,
JIEWCTBYIOLLEN HA TEIIO,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

MOTPY>KEHHOE B KUAKOCTD"

70

IlnaBanue Ten

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

71

JlaboparopHas paboTa
"UccnemnoBaHue 3aBUCUMOCTH
Beca Teja B BOJIE OT 00beMa
MOrPYKEHHOM B dKHUJKOCTh
JacTu Tea"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3514

72

BosznyxomiaBanue. [inaBanue
CyJlOB

73

Pemenue 3anay nmo teme
"3akoH Apxumena. Y ciaoBus
riaBaHus Ten"

74

Pemenue 3agad mo reme
"JleiicTBHE KUAKOCTH U T'a3a
Ha NOTPY’KEHHOE B HUX TeJo"

75

YPpOoK-nIpOeKT
"KoHcTpynpoBanue
apeoMeTpa Wi JOJIKU U
onpeaeeHue
rpy30M0abEMHOCTH"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a3654

76

[ToaroToBka Kk KOHTPOJIBHOU
pabore o Teme "JlaBienue
TBEPABIX TEN, )KUIAKOCTEN U
rason"

77

KonTponbHas padbota no teme
"JlaBiieHrE TBEPIBIX TEIl,
JKUIKOCTEN U ra3oB"



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654

bu6mmoreka [IOK

78 Mexanmeckas pabota https://m.edsoo.ru/ff0a3f82
79 MomHocTh
Pemenue 3anau Ha
80 orpenieneHue paboTsl 1
MOIITHOCTH
21 PaGota cubl TSKECTH M CUITBI
TpeHUs
VYpoxk-uccnenopanue "Pacuér
82 MOIIHOCTH, Pa3BUBAEMOM IIPU bubmorexa HOK
B | https://m.edsoo.ru/ff0a3f82
noJIbEME 110 JIECTHULIE
83 [IpocTeie MexaHU3MBbI bubmorexa HOK
https://m.edsoo.ru/ff0a478e
%4 MowmenT cuibl. [IpaBuio
MOMEHTOB
JlaboparopHas paboTa
25 "N3y4yeHue nmpaBuiia pelyara
JUTSI TIOJIBMDKHOTO U
HETIOJBMYKHOTO OJIOKOB"
86 "3os0TO0€ NpaBUIIO" MEXaHUKU
Pewenue 3anau mo reme
%7 "30510TOE MTPABUIIO MEXAHUKH"
/ Beepoccutickast
MpoBepoyHas pabora
Pemenue 3agau no reme
28 "PaboTa CHIIBI TSKECTH U

CUJIBI TpeHus" /
Bceepoccutickas mposepouHas



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

paborta

&9

YPOK-IIPOEKT
"IIpoekTupoBaHue
IIOJIMCIIACTOB C 33JJaHHBIMU
napamerpamu”

90

Ypok-koHbepeHIHs
"IIpocTbie MEXaHU3MBI B
OBITY, TEXHUKE, KUBBIX
opranusmax”

91

Koaddumnuent nonesnoro
JEHCTBUS MPOCTHIX
MEXaHH3MOB

but6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

92

JlabGopaTtopHnas pabota
"Onpenenenune KIIJ]
ITOJBMIKHOTO U
HENOABHKHOIO OJIOKOB"

93

Mexannyeckas SHEpIusl.
Kunernyeckas u
IOTCHLUAJIbHAS DHEPIUs

bubmmorexa [IOK
https://m.edsoo.ru/ff0a4252

94

3aKOH COXpaHEHHUS
MEXaHUYECKON YHEPTrUn

bub6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

95

VY poK-3KCTIEpUMEHT
"DKcrnepUMEHTAILHOE
OTpeieIeHue U3MEHEHUS
KMHETUYECKOU U

MIOTEHIMATIBHOW SHEPIUH NPH

CKaTbIBAHHUH TCJIa IIO
HaKJIOHHOH IIOCKOCTH"



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

96

[ToaroToBka K KOHTPOJIBHOU
pabore o Teme "Pabora u
MOIIHOCTb. DHeprus"

97

KonTponbhas padota no teme

"PaboTra 1 MOIIHOCTb.
Oueprus"

98

Pa0ora ¢ Tekctamu o Teme
"MexaHudeckoe aBrKeHue"

99

Pabora c Tekcramu 1o Teme
"Ctpoenue BemiecTna"

100

Pabota ¢ TekcTaMu 110 TeME
"Cuusl B ipupoe”

101

Pabora ¢ TexcTamu 1o TeMe
"JlaBneHue TBEPABIX TEll,
SKUIKOCTEHN U ra3oB"

102

Pabora ¢ TekcTamu no Teme
"Oneprus. [IpocTeie
MEXaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102

23




8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KMHETUYECKOU 1 bubnuoreka [IOK
TEOPHUH U UX OIBITHBLIE https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
Mogenu TBEpAOro, KHUIKOTO U
3 ra3zoo0 a3HOI;0 COCTOSIHUM 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a540e
BeIlleCTBa
VYpoxk-koHpepeHuus
4 "Kpucrammdeckue u aMmophHbIC ) bubnmnoreka [JOK
tena. ['paden. [lonyuenue https://m.edsoo.ru/ff0a5800
HCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
6 TermoBoe paclIMpeHne U cokaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
TennoBoe nuxeHue. Temneparypa 1
TemmnepaTypHbI€ IIKaIbI 1
9 BuyTpenHnss sHeprus u cnocoObl eé 1 bubnnorexa [JOK
U3MEHEHUS https://m.edsoo.ru/ff0a5¢c60
bubnnorexa HOK
10 Buael Terionepenaun 1 nosmorexa L

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepeHIus
"Hcnonbs30BaHNE TEIIIOBBIX
CBOICTB BEILIECTB U MaTepUAJIOB B
HeJIX dSHeprocoepekeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65¢0

12

KomnuectBo Terorel. Y aeapHas
TEIIOEMKOCThD

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

13

Ypok-uccnenosanue "IIposepka
TUIIOTE3bI INHEWHOU 3aBUCUMOCTH
JUTMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT
TeMneparypbl"”

14

YpaBHeHHE TEIUIOBOTO OanaHca.
TennooOMeH U TEIIOBOE
paBHOBecHe. 3akoH HproToHa—
Puxmana

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7088

15

JlaGoparopHas paboTa
"HNccneagoBaHue IBIEHUS
TETI000MEHa MPU CMEIINBAHUT
XOJIOAHOU U Tropsiueit BoAbI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a6a98

16

Pelienue 3ama4u o TemMe
"Temoo0MeH U TEIIIOBOE
paBHOBecHe"

17

JlaGopaTopHnas pabota
"OnpeneneHue KOauyecTna
TEIUIOTHI, TOTY4YEHHOTO BOJOW MpH
TerI000MeHe C HarpeThIM
METAJUTMYECKUM HUITUHAPOM"

18

[InaBnenue u oTBEpICBaHUE
KPUCTaJUTMYECKUX BEIIECTB.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a71d2

VY nenbHasg TeruioTa IUIaBICHUS

19

Pemenue 3anay no teme
"[InaBneHue u OTBEp/ICBAHKE
KpUCTAJIIMYECKUX Ten"

20

JlaGopaTopHas pabota
"OnpeneneHue yieabHON TEIUIOTHI
IUIaBJIEHU JIpaa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0

21

VYpoxk-uccnenoanue "CpaBHeHHE
IPOLIECCOB IJIABJICHUS
KPHUCTAJUTMIECKUX TET U
pasMsrdeHus Ipy HarpeBaHuu
amMopQHbIX Ten"

22

[Tapoobpa3zoBanue 1 KOHIEHCAIIHSL.
Ucnapenue

23

Kunienue. Y nenbHas temiora
napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT
aTMOC(hEepHOTO JTaBJICHUS

24

Pemrenue 3agad mo reme
"TlapooOpazoBaHue U KUMeHNE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

25

Ypok-uccnenosanue "OO0bsicCHEHNE
3aBUCHMOCTH TeMIIepaTyphl
KHUIIEHUS OT aaBiieHus"

26

HachImeHHbIA 1 HEHACKIIIICHHBIN
nap. BnaxxHocTs Bo3ayxa

27

BnaxHocTts Bo3yxa u e
n3mepenue. Jlaboparopnas pabota
"OnpeneneHre OTHOCUTEIHHOM

0.5



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a786c

BJIQYKHOCTH BO3ayxa"

Pemenune 3amad mo tTeme

28 "BnaxxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SIBICHUSIMH HCTIapEHUS
U KOHJICHCAIIUU

30 OHeprus Tomausa. Y ieiabHast bubmumorexa [IOK
TEIUIOTa CCOPaHus https://m.edsoo.ru/ff0a7bSa

31 [IpuHIHIB pabOTHI TETIIIOBBIX
JBUTaTenein

1 [TapoBas TypOuHa. JIBuraTens
BHYTPEHHET0 CTOpaHUs

33 KIIJI TermoBoro gBuraTeis

34 Pemenne 3agau mo teme "KII/]
TEIJIOBOTO aBurarens"”
VYpok-koHpepenius "Temnoele

35 JIBUTATENH U 3aIIUTa OKpYKaromen
cpenst”

36 TemioBele OTEPHU B TEIIOCETSX
3aKOH COXpaHEHUS U MPEBPALCHUS

37 SHEPTUHU B MEXAaHUYECKHUX U
TEIJIOBBIX MPOLIEcCcax
[ToaroroBka K KOHTPOJILHOM paboTe

13 o Teme "TenoBele sIBICHUS.
W3meHeHue arperaTHbIX COCTOSTHUI
BellecTra"

19 KonTponbHast padbota no teme

"TensoBrle aBiieHusa. I3MeHeHue



https://m.edsoo.ru/ff0a7b5a

arperaTtHbIX COCTOSIHUI BelecTBa"

40

Onexrpusaunus tein. /[Ba poga
3aps0B

41

Ypok-uccienoBanue
"HccnenoBadnue cioco00B
pa3IMYHBIX BEIIECTB
Had3JIEKTPU30BHIBATHCS "

42

B3anmopeincTBre 3apsyKeHHBIX TEll.
3akon Kynona

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a87e4

43

DIEKTPUUYECKOE TOJIE.
Hanpssk€HHOCTB IIEKTPUYECKOTO
nosis. [IpunHnun cynepno3unuu
ANEKTPHUECKUX TOJCH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8a0a

44

Hocurenu anexTpuueckux 3apsios.
OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

45

3aK0H COXpaHEHUS MIEKTPHUIECKOTO
3apsa

46

[IpoBOTHUKY, TUBTIEKTPUKHU U
MOJYTIPOBOTHUKH

47

VYpoxk-koHpepeHuus
"neKkTpu3anus B MOBCEIHEBHOM
KUZHHU"

48

Pemenne 3agau mo reMme "3akoH
COXpaHEHUs JIEKTPUUECKOTO
3apsaa”

49

DnekTpuyeckuit Tok. UcTouHnKu
ANEKTPUYECKOTO TOKa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Ypoxk-uccienoBanue
"UccneqoBanue NeiiCTBUA

30 ANEKTPUYECKOTO TOJISI Ha
MIPOBOJHUKH U AUJICKTPUKH"
51 DIIEKTPUYECKUIN TOK B METaJIIax bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
5 DIEeKTPUUYECKHUIN TOK B JKHJIKOCTSIX U
razax
53 DnexTpuueckas Lelb
54 Cwuna Toka. AMnepmerp
55 DNEKTPUUECKOE HAMPSKEHHE.
BoubT™meTp
JlaGopartophas pabota "C6opka u
56 WCTIBITAaHUE JIEKTPUUECKON LIEeTIH
MOCTOSIHHOTO TOKa"
3aBUCHUMOCTh CHJIBI TOKA OT
57 HanpspkeHus. 3akoH Oma Juist
ydacTKa [enu
JlabGopaTtopHnas pabota
"HccnenqoBanue 3aBUCUMOCTH CUJIBI
58 TOKa, MPOTEKAIOIIETO Yepe3
PE3UCTOP, OT HAMPSHKEHUS HA
PE3UCTOPE U COMTPOTUBIICHUS
pe3uctopa"
59 DIIEKTPUYECKOE CONPOTUBIICHUE. bubnuorexa [JOK
VY ienbHO€E CONPOTUBIICHUE https://m.edsoo.ru/ff0aa738
60 JlaboparopHas paboTa

"OmnpeneneHue yaeabHOro



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0aa738

CONPOTHUBIIEHUS ITPOBOJHUKA"

61

Pemienue 3aau mmo teme
"DEeKTpUUECKOe COIIPOTUBIICHHE.
VY nensHOE conpoTuBiieHue"

62

Pemenne 3agau mo reMme "3akoH
OmMma"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aad44a

63

IlocnenoBarenpHOE B napaaijiCiIbHOC
COCOIMHCHUS IMTPOBOAHUKOB

64

JlaGopatopnas pabota "IIpoBepka
IIPaBUJIA CIIOKEHUS HAIIPSKEHUN
IIPH MIOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

65

Pemenue 3agau mo reme
"[locnenoBarenbHOE U
rapauieTbHOE COCIMHEHUS
IPOBOJAHUKOB"

66

JlaboparopHas padota "IIpoBepka
MIpaBUIa IS CHJIBI TOKA MPH
napajieIbHOM COCTUHEHUHT
pe3uctopos"

67

Pemenne 3a/la4 Ha IPUMCHCHUC
3akoHa Oma AJI Pa3InIHOTIO
COCAMHCHUS ITPOBOIHUKOB

68

OJ1C v BHyTpeHHEE COPOTUBIICHUE
HCTOYHHKA TOKA. 3axkoH Oma 1t
IMOJTHOU LIENHU

69

Pemenue 3agaa mo teme "D 1C,
BHYTpPEHHEE COIPOTUBIICHHE



https://m.edsoo.ru/ff0aa44a

HCTOYHHUKA TOKA. 3akoH Oma I
nojiHou nenu"

70

JlaGoparopHas paboTa
"Onpenenenne I1C 1 BHyTpeHHETO
COINPOTHUBIIEHUS UCTOYHHKA TOKA"

71

IIpaBuna Kupxroda

72

JlabopaTtopHnas pabora "I[IpoBepka
npasui1 Kupxroga"

73

VYpok-uccnenosanue "HM3yuenue
BOJIbT-AMIIEPHBIX XaPaKTEPUCTUK
HEJINHEHHBIX DJIEMEHTOB"

74

Pab6oTa QJICKTPHUYCCKOI'O TOKA.
MOIIHOCTH QJICKTPHUYICCKOI'0 TOKa

75

JlabGopaTtopHnas pabota
"Onpenenenne padoThl U
MOITHOCTH AJIEKTPHUECKOTO TOKA"

76

3akon J[xoyns-Jlenna.
[ToTpeburenu 31eKTPUIECKOTO
toka. KopoTkoe 3ambikaHne

Bbu6muoreka [JOK
https://m.edsoo.ru/ff0ab124

77

VYpoxk-koHpepenuus "O0bsicHeHHE
Y NIPUHIAI JEUCTBUS JOMALIHUX
OJICKTPOHArpCBaTCIbHBIX
npudopos"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

78

[ToarotoBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUIECKUE 3apsIlIbl.
3apspKeHHbIE Tela U UX
B3auMoAeHCcTBU. I10CTOSHHBIN
ANEeKTpUYEeCKuil TOK"



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660

79

KonTponbhas pabota no teme
"DneKkTpuyecKue 3apsabl.
3apspKEeHHbIE TeNna U UX
B3anuMoiercTBus. IlocTOIHHBIN
3JEKTPUYECKUN TOK"

80

TlocTosiHHBIE MATHUTHI. MaraHuTHOE
noJjie 3eMJIM U €ro 3HaUEHHE JUIST
JKA3HU Ha 3emiie

81

VYpok-uccnenosanue "N3yuenue
MAardUTHOTO MOJIS ITOCTOSHHBIX
MarHuTOB NIPHU UX 00bETUHEHUU U
pasznenenuu. Busyanuzamus mosis
IMOCTOSSHHBIX MarHUTOB"

bu6moreka [JOK
https://m.edsoo.ru/ff0ac3d0

82

OmneIT OpcTena. MaruuTHoe nose
IEKTPUUECKOrO TOKA

&3

OneiT AMniepa. MarautHoe nose
KaTylku ¢ TokoM. [Ipumenenue
AJIEKTPOMAarHuTOB B TEXHUKE

84

Cuna Amriepa u onpenesneHue eé
HaTpaBICHUS

85

Pemenue 3amau mo reme "Cuna
AmMrnepa u onpeneneHue eé
HanpaBieHus"

86

DNeKTpOABUTaTEIb IOCTOSIHHOTO
Toka. Mcronb3oBanue
AIIEKTPOIBUTaTEICH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

87

Bceepocculickas nposepoyHast



https://m.edsoo.ru/ff0ac3d0

paborta

88

Bcepoccuiickas npoBepoyHas
pabota

89

JlabGopaTopHas pabota "M3yueHue
NEeHCTBUSA MAarHUTHOTO MO Ha
MPOBOJIHUK C TOKOM"

90

VYpok-koHpepeHIus
"[IpakTHUeCcKOE IPUMEHEHHE
3JIEKTpOJIBUTaTENCH"

91

JlaboparopHas pabota
"KoHCTpynpoBaHuE U U3yUEHHE
paboThI AneKTpoaBUraTess”

92

JlaGopartopHas pabota "M3mepenue
KIIJ] anexkTponBUraTesbHON
YCTaHOBKH"

93

OnbiTel Papajes. 3aKoH
3J€KTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenna

94

Ypok-uccienoBanue
"NccneqoBanue N3MEHEHNN
3HAYCHHMS ¥ HAIPABIICHUS
MHIYKIMOHHOTO TOKa"

95

Pemrenue 3amau no reme "3akoH
SHCKTpOMaFHHTHOﬁ I/IH)IYKHI/H/I.
[IpaBuio Jlenma"

96

Dnekrporereparop. CrocoOsl
TIOJTyYCHUS DJICKTPOIHEPTUN

97

VYpoxk-koHpepeHus




"DNIeKTPOCTAHIINN Ha
BO300HOBJISIEMBIX UCTOYHUKA
sHepruu. [IpoOieMbl FIKOTIOTHH.
ToruMBHBIC AJIEMEHTHI U
anekTpomMoomu"

98

KonTponbnas pabora
"DNEeKTpOMarHuTHbHIC SIBJICHUS"

99

PaGora ¢ Tekctamu o teme
"TerutoBble ABICHUA"

100

PaboTta ¢ TekcTaMu 110 TEME
"DNeKTpUYECKUe 3apsiabl.
3apsKeHHBIE Tella U UX
B3auMoacicTBre"

101

PaboTta ¢ TekcTaMu 110 TEME

"ITocTOSIHHBIN JIEKTPUUECKUN TOK'

102

Pabota ¢ Tekctamu o TeMe
"MargauTHbIE SIBJICHUS U
3JIEKTPOMArHUTHAsA UHAYKUIUA"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

22.5




9 KJIACC

KoJunyecTBO yacos DJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
cero
n/n B o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MexaHnyeckoe ABUKEHUE.
| MarepuanbHast TOUKa. 1
CriocoOsI onMcaHus
MEXaHUYECKOTO JIBUKECHUS
Cucrema orcuera. EuG 1OK
nonIMoTeKa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO TBUKEHUS
BekTopHbIe BETUYUHBI,
3 omnepalnyu ¢ BEKTOPaMH, 1
IIPOEKIIMU BEKTOPOB
Pagunyc-Bektop
4 MaTepuaabHON TOYKH, 1
nepeMeInieHue Ha TUIOCKOCTH
5 PaBHOMepHOE 1 bubnmnoreka [JOK
NPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0ad19a
Pewenue 3anpau o reme
6 "PaBHOMEpHOE 1 bubmorexa [OK
p . " https://m.edsoo.ru/ff0ad8d4
MPSIMOJIMHEHOE JIBU)KEHHE
HepaBHomepHoe
7 MPSIMOJIMHENHOE IBUKEHHUE. |

CpeI[HfIf[ 1 MI'HOBCHHAs
CKOpPOCThB TCJ1a IIpH



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

HEPaBHOMEPHOM JBHKCHUU

JlaGoparopHas paboTa
"Onpenenenue cpenHen
CKOpPOCTH CKOJIBKEHUs OpycKa
WM ABYDKEHHSI IapUKa 110
HaKJIOHHOM TIOCKOCTH"

PaBHOyCKOpeHHOE
MPSIMOJIMHEMHOE IBUKEHHUE.
Yckopenue

10

CKkopocTh PaBHOYCKOPEHHOTO
HPSMOJIMHEMHOTO TBM)KEHUS.
I'padux ckopocTu

11

Pemenne 3amad mo Teme
"CKopocTh
PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO IBUKEHUS"

12

[Iepememenue npu
PaBHOYCKOPEHHOM
PSAMOJIMHEHHOM JIBH)KEHUU

13

JlaboparopHas paboTa
"OmnpeneneHne yCKOpeHus
TeJa MPU PaBHOYCKOPSCHHOM
JIBYDKEHUH 110 HAKJIOHHOU
MJIOCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

14

Pemenue 3agau no reme
"IlepemernieHue npu
PaBHOYCKOPEHHOM
NPAMOJIMHEHHOM JBH>KEHUU"



https://m.edsoo.ru/ff0adb18

15

JlabGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
MyTU OT BPEMEHH NPU
PaBHOYCKOPEHHOM JIBYKEHUU
0e3 HayaIbHON cKopocTH"

16

I'paduueckas unTeprperanys
YCKOPEHHsI, CKOPOCTH,
IPOMIEHHOT O MMy TH U
nepeMereHus s
HPSIMOJIMHEMHOTO ABU)KEHHUS

17

Pemenne 3amad mo Teme
"I'padpuaeckas
WHTEPIPETALNs YCKOPEHUS,
CKOPOCTH, IPONUIEHHOTO My TH
U niepeMenIeHus 1Jis
MPSAMOJIMHENHOTO ABM>KEHUS"

18

Yckopenue cBOOOTHOTO
nanedust. OneITe! [ anmunes

19

Pemenue 3amau nmo reme
"V ckopenue cBOOOIHOTO
nageausa"

20

JIBmkeHue Tena, OpOIIeHHOTO
MOJT yTJIOM K TOPU30HTY

21

Pemienue 3anau mo reme

" JIBroKeHHUE Tena,
OpOILIEHHOTO MO/ YTJIOM K
rOpU30HTY"

22

JlaGopaTtopHnas pabota
"HccneqoBaHue OBHKEHUS




Tena, OPOIIEHHOTO MO/ YIJIOM
K TOPU3OHTY"

23

Pemenue 3anay 1o reme

" JIBY>KEHUE TI0]] ACHCTBUEM
YCKOpEeHUsi CBOOOHOTO
mageHus"

24

I[BI/I)KCHI/IC IO OKPYXKHOCTU

25

JInneiinas n yraoBas
CKOPOCTb, IIEPUOJ] ¥ YaCTOTa

26

CKopocTh U YCKOpPEHHE ITPU
ABWIKCHUU 11O OKPY’KHOCTHU

bubnuoreka [JOK
https://m.edsoo.ru/ff0ael76

27

Pemienue 3aiau mo teme
"JIBM>KEHHE IO OKPY’KHOCTH"

28

VYpok-koHbepeHIus
"Pacmo3HaBanue u
pUOTKEHHOE OITMCAHKE
pa3IMYHBIX BUIOB
MEXaHUYECKOIo ABHKEeHH"

29

[ToaroToBka Kk KOHTPOJIBHOU
pabore 1o Teme
"MexaHN4eCcKoe IBMKEHUE U
CII0CcOOBI ero onucanus"

30

KonTponbHas pabota no teme
"MexaHndecKkoe IBIKEHNE U
CIocoOkI ero onucanus"

31

ITepsslit 3ak0H HbroTOHA.
Bexkrop cuiibl

bub6nuoreka [JOK
https://m.edsoo.ru/ff0ae612

32

Bropoii 3akoH HeroToHa.

bu6nuoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

PaBHOelicTBYIOIIAsA crta

https://m.edsoo.ru/ff0ae72a

33

Tperuii 3akoH HproTOHA.
Cynepnio3unus cui

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ae982

34

Cuna ynpyrocru. 3akoH ['yka

but6mmoreka [JOK
https://m.edsoo.ru/ff0aeca2

35

Pemienue 3aau o reme
"Cuna ynpyroctu"

36

JlabopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI YIIPYTOCTH,
BO3HUKAIOILIEH B IPYKHUHE, OT
CTerneHu JedopMaluu
Mpy>KUHbI"

37

Cuna tpenus. Koaddunment
TPEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0af738

38

JlaboparopHast paboTa
"Onpenenenue

ko3¢ duLeHTa TpEeHUS
CKOJIbXKEeHUS"

39

JlaboparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH
CWJIBI TPEHUS CKOJILKEHHUS OT
CWJIBI HOPMAJIBHOTO
JIaBiIeHus"

40

JIBU>KeHue Te Mo
OKPYHOCTH TIOJ A€HCTBUEM
HECKOJIBKHUX CHII

41

3axoH bepnyinm u



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738

NOABEMHAS CHJIA KPbLJIa

42

VYpoxk-koHpepeHuus
"CoBpeMEHHbIE JIeTaTeNIbHbIE
anmaparsl, Cy/1a Ha
MTOJIBOJTHBIX KPBUTBSIX,
AQHTHKPBUIO Ha CKOPOCTHBIX
aBTOMOOMIIAX. [[BroKeHUE
10€3/1a Ha MarHUTHOM
noayuke"

43

CuJia TSDKECTH U 3aKOH
BCEMHPHOTO TATOTCHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0af044

44

JIBr>KeHUE Tea BOKPYT
IPABUTALMOHHOTO LICHTPA.
IIepBas kocmuueckas
CKOPOCTh

45

HesecomocTs u nieperpysku

46

PaBHOBECHE MaTepHaIbHOM
TOYKH. AOCOTIOTHO TBEPAOE
()

bubmmorexa [IOK
https://m.edsoo.ru/ff0afe36

47

MowmenT cusl. [IpaBuio
MOMCHTOB

48

VYpok-uccaenoBanue
"OnpeneneHue HEHTpa
TSKECTH Pa3INYHbIX Ten"

49

Nmnynbce Tena. M3menenue
umnyJsca. IMiynsc cumsl.
VYipyroe u Heynpyroe
B3aUMOJEICTBHE

but6mmoreka [{OK
https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b07fa

50

3aKOHBI U3MEHEHUS U
COXPAaHCHHUS UMITYJIbCA

51

PeakTuBHOE NBUKEHUE

52

Pemenue 3agad mo reme
"3aKOH COXpaHECHUS
uMIynbsca. PeaktuBHOE
nBIOKeHHE"

53

Mexanunyeckas pabota u
MOIITHOCTb

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0a84

54

Pabota CHIIBI TSIKECTH, CHIIBI
yIPYTOCTH U CHITBI TPEHHUS

55

JlaGopaTopHas pabota
"OnpezneneHue padoThl CHIIBI
TPEHUS IPU PaBHOMEPHOM
JBUKEHUHU TeJa 110
TOPU30HTAILHON
MIOBEPXHOCTH"

56

CBs3b 3HEpruu U paboThl

57

JlabGopaTtopHnas pabota
"Omnpenenenne paboThl CHIIBI
YIPYTOCTH MPH MOIBEME
rpy3a ¢ UCTOJIb30BaHUEM
HEMOJIBYKHOTO U
MOJIBI>KHOTO OJI0KOB"

58

[ToTeHManbHas SHEPTUS

59

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOI
SHEPTHH

bubnuoreka [JOK
https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0c32

60

3aK0H U3MEHEHHS 1
COXpAHEHU MEXaHUYECKOU
SHEPTUu

61

Pemenne 3amad mo Teme
"3aKOHBI U3MEHEHUS U
COXPAHEHUS MEXaHUYECKOU
sHeprun"

62

IToaroroBka Kk KOHTPOJIBHOMI
paborte 1o Teme
"B3aumopeiicTBue Ted.
3aKoHbI coxpaHeHus"

63

KonTponbHas pabota mo Teme
"BzaumonciicTBre TEI.
3aKoHbI coXpaHeHus"

64

KonebarenbHoe ABMKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJeOaHui: mepuo, 4acToTa,
aMILIUTY1a

but6mmoreka [JOK
https://m.edsoo.ru/ffOb1858

65

MareMaTH4ecKui 1
NPYKUHHBINA MasiTHUKH.
JlaGoparopHas paboTa
"UccnenoBaHne 3aBUCUMOCTH
rnepuo/ia KojiebaHui rpys3a Ha
HUTH OT JIAHBI HUTH"

0.5

66

JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH
nepuo/ia KojaeOaHuit
MIPY>KUHHOTO MasiTHUKA OT
Macchl rpysa’



https://m.edsoo.ru/ff0b1858

67

lMapmonnueckue koedanus

68

JlaGoparopHas paboTa
"N3MepeHue yCKOpEeHHUs
CcBOOOTHOTO TaieHus"

69

3aryxaromye KojaeoaHus.
BrinyxaeHHbIe KOeOaHusl.
Pesonanc

70

[IpeBpanienue 3Hepruu npu
K0JIeOATEIbHOM JIBU)KEHUHU

71

Ypoxk-uccienoBanue
"IIpoBepka HE3aBUCUMOCTH
repuoia KojiebaHuu rpysa,
[IOJIBELLIEHHOTO K JIEHTE, OT
Macchl rpysa"”

72

Mexannueckre BOJIHBI:
MPOJOJIbHBIC U MONEPEUHbBIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

73

CBoiicTBa MEXaHUYECKUX
BOJIH. [[11Ha BOJIHBI U
CKOpOCTb €€
pacnpocTpaHeHus

74

Ypok-uccienoBanue
"HabGaroneaue
uHTepEepeHIN 1
T paKIUU BOJTH HA
MOBEPXHOCTH BOABI"

75

VYpok-koHbepeHus
"MexaHn4eCKHUE BOJIHBI B
TBEpOM Tene. CelicMuuecKue



https://m.edsoo.ru/ff0b21fe

BOJIHBI"

76

3Byk. Pacnipoctpanenue n
OTpakKeHHE 3BYyKa

77

Pemenue 3agad mo reme
H3ByK"

78

Ypoxk-uccienoBanue
"JKcrnepuMeHTaIbHOE
orpeziesieHue TPaHuI] YaCTOTHI
CIIBIIIMMBIX 3BYKOBBIX
KoseOaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKUI
pe3oHaHc.

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

80

Ypoxk-uccienoBanue
"HaOmronenue u o0bsICHEHUE
aKyCTHUYECKOIo pe3oHaHca"

81

WHubpa3Byk u yiabTpa3ByK.
Kondepentus
"Hcnonp30BaHuE yIbTpa3ByKa
B COBPEMEHHBIX
TEXHOIOTusIX"

82

9HCKTpOMaFHI/ITHOC IIOJIE 1
QJICKTPOMATrHUTHBIC BOJIHBI

83

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH

84

Ypok-koupepenmus "llkana
3JICKTpOMaFHI/ITHI>IX BOJIH.
Ucnonp3oBanue



https://m.edsoo.ru/ff0b23ca

AJICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBSI3H.
Panmonoxanmsa. Kocmuaeckas
CBS3b "

85

Pemenne 3amay Ha
ONpeAeICHUE YaCTOThI U
JUTUHBI JIEKTPOMArHUuTHOU
BOJIHEI

86

DneKTpoMarHuTHas mpupoia
cBeta. CKOpOCTh CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

87

BonHoBEIe CBOMCTBA CBETa:
unTepdepeHius u qudpaxus

88

JlydeBas mojzesnpb cBeTa u
reoMeTpUYecKasl ONTHKA.
Ucrtounuku csera

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

89

[IpssMonuneHOE
pacrpocTpaHeHHE CBETA.
3atmenus CosHia v JIyHbl

90

3aKOH OTpaXKEHMsI CBETA.
[inockoe 3epkano

bubmmoreka [JOK
https://m.edsoo.ru/ff0b38c4

91

[TocTpoenne n3obOpaxeHUH,
c(hOpPMHUPOBAHHBIX 3€PKAIOM

92

[Ipenomnenue cBera. 3akoH
npenomieHus ceera. [lonHoe
OTpa’KE€HHE CBETA.

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3aea

93

JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH
yriia mpeaoMIICHHUS OT yriia



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

maacHus CBETOBOI'O Jy4da Ha

rpaHUlIEe «BO3AYX-CTEKIO»"

94

VYpok-uccnenosanue "AHanus
1A 00BSICHEHHE ONITUYECKOTO

Mupaxa"

95

Ypok-koHbepeHIHs
"cnonp30BaHUE MMOJHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI,
OIITUKOBOJIOKOHHAS CBA3L"

96

JIun3za, X0 y4yel B JIMH3E

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3f2¢

97

dopmyIia TOHKOH JTUH3BI

98

JlaGopaTtopHnas pabota
"Onpenenenne GoKyCHOTO
paccTOSHUS ¥ ONTHYECKON
CHJIBI cOOMpAroLIel JTUH3bI"

99

[Tonyuenue nzobpaxeHuii ¢

TIOMOIIIbIO coOMparomen u
pacceuBaroIieH JTuH3

100

VYpoxk-koH(pepeHus
"Ilpuntun geicTBus
OTNITHYECKUX MPUOOPOB
(MUKPOCKOII, TEJIECKOTI,
(dboTtoanmapar)"

101

I'ma3 xak onruueckas
cucreMa. bim3opykocTs 1
JAJIbHO30PKOCTh

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b4684

102

Pa3znosxenue 6enoro ceeta B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeToB. [lucnepcus ceera

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0f4c

103

YPOK-IIpaKkTUKYM
"HaOnronenue u o0bsICHEHUE
OTIBITOB IO PA3JIOKEHHUIO
0eJIoro cBeTa B CIEKTP.
[Tonyuenue 6enoro nBeTa npu
CJIOJKECHHMH LIBETOB"

104

OmnsiTel Pesepdopaa u
IUTaHEeTapHasi MOJIENIb aTOMa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c12a8

105

ITocrynartsr bopa. Mozeins
atoma bopa. Mcniyckanue u
MOTJIOLIEHUE CBETa aTOMOM.

106

KsanTtel. JIuneituateie
CIIEKTPBI

107

YpOoK-IpakTUKyM
"HabaroneHue CIUIOIIHBIX U
JMHEHYaTBIX CIIEKTPOB
U3JIy4YeHUs U UCIyCKaHus"

108

PanmnoaktuBHOCTH. Anb(da-,
OeTa- U raMMa-u3ITyICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

109

CrpoeHue aTOMHOTO sijipa.
HyxiionHas Mozaeslb aTOMHOTO
anpa

110

PannoakTuBHBIC
npespatieHus. M3oronsl



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c1672

111

[Tepuon nonypacnana

112

VYpoxk-koHpepeHuus
"JleficTBUE PaAOAKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHU3MBbI. 3aluTa OT
PaaMOAKTUBHOIO U3JIy4eHus"

113

SnepHble peakuuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MacCOBOI'0 YHCET

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

114

9HeerH CBA3HW aTOMHBIX
AACP. CBs13b MacChl U OHCPIrun

115

Pemenne 3amau no teme
"SAnepHbie peakuuu. JHEprus
cBs3n"

116

Peaknnu cuHTe3a u neineHus
snep. UcTounuku sHeprun
CoHIa 1 3BE311

bubnuoreka [JOK
https://m.edsoo.ru/ff0c1¢58

117

Ypok-koudepenmus "Anepuas
SHEPreTUKa. JKOJOTUYECKHE
POOJIEMBI SIIEPHON
SHepreTuxu"

118

[ToaroToBka K KOHTPOJILHOM
pabore o Teme "Konebanus u
BOJIHBI. CBETOBBIC U
KBaHTOBBIE sABJICHUS"

119

KontponbHas paboTa nmo teme
"KonebaHus 1 BOJIHEL.
CBeTOBbIE U KBAHTOBBIE



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58

aBiaeaud"

120

Pemenne pacdyeTHbIX IO TeMeE
"MexaHn4eckoe aBrKeHue"

121

Pemenue pacueTHbIX 1
KaueCTBEHHBIX 3a/1a4 10 TEME
"B3zauMonencTBue Tea"

122

Pemenne pacdyeTHsIxX U
KaueCTBEHHBIX 3aJa4 110 TeMe
"3aKOHBI COXpPaHEHHUS SHEPTUU
U UMITyJibca"

123

JlaboparopHbie pabOTHI IO
TeMe "MexaHn4ecKoe
nBkeHne"

124

JIaGopatopHbie pabOTHI IO
teme "B3aumoneiictBue ten"

125

JlaGopaTopHbie pabOTHI 1O
teme "lIpocTeie MexaHU3MBbI"

126

Pemenne pacyeTHsIX U
KauecTBEHHBIX 3aJa4 110 TeMe
"TemoBble nmpouecch”

127

Pewenne pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"BnaxHocTh"

128

Peiienue pacueTHbIxX U
Ka4eCTBEHHBIX 3374 II0 TEME
"KII/] TermoBbIx aBuratesici'

129

Pemenne PAaCUYCTHBIX U
Ka4C€CTBCHHLBIX 3aJ1a4 110 TEMC




"3aKOHBI TOCTOSHHOTO TOKA"

130

Penienue pacueTHbIX U
Ka4dC€CTBCHHBIX 3a4a4 I10 TCMC
"KII/] anexkrpoycTaHOBOK"

131

JlaGopaTopHbie pabOTHI 1O
TeMme ""3aK0HBI HOCTOSIHHOTO
ToKa"

132

JlaGopaTopHbie pabOTHI 1O
TeMme "CBeTOBbIE SIBJICHUS"

133

Pabora ¢ Texcramu 1o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuke"

134

PaGora ¢ Tekctamu o Teme
"Konebauus v BOJIHBL"

135

Pabora ¢ Tekctamu o TeMme
"CBeTtoBbI€e ABiIeHUA"

136

Pabota ¢ TekcTtamu 1o TeMe
"KBanToBas u simepHas
¢duzuka"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

24.5







IMPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh U3YUYCHHBIC ITIOHATUA

1.2

Ppas3iniaThb ABJICHHUA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC CI)I/ISI/I‘ICCKOG SABJICHUC

1.3

pacro3HaBaTh NPOSBICHHWE HW3YYEHHBIX (U3WYECKUX SBICHHHA B
OKpY’aroIleM MUpE, B TOM uucie (U3NYEeCcKHe SIBICHUS B MPHUPOJE, IPU
3TOM TEPEeBOJUTH MPAKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJICISATH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SABICHUN

1.4

OIMCHIBATh M3YUYCHHBIC CBOMCTBA TEN U (PU3NUYCCKUE SBIICHUS, UCIIONB3YS
dbu3nueckue BETUYHMHBI, TIPH ONHMCAHWHM TPABWIBHO TPaKTOBATh
(bU3UYECKU CMBICT UCTIOIB3YEMBIX BETTUYHH, WX 0003HAUYCHHS U € TMHHIIBI
¢u3nyecKux BEIMYMH, HAaXOIUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
bu3nyecKyr0 BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUIECKIX BEIMUNH

1.5

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SIBICHUS U IIPOLIECCHI,
UCTIONIB3ySl M3YYCHHBIC 3aKOHBI, TIPH OSTOM JIaBaTh CJIOBECHYIO
(GbopMyIIHPOBKY 3aKOHA U 3allMCHIBATh €70 MaTEMaTHUYECKOE BhIpaXKEHHE

1.6

OOBSICHATH (PU3NYECKHE SBJICHUS, IPOIIECCHI U CBOMCTBA TeJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsicHEHHE U3 1 — 2
JIOTUYECKHX IIaroB ¢ ornopoi Ha 1 — 2 W3y4eHHbIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a7auu B 1 — 2 NEWCTBUS, UCIOJB3YS 3aKOHBI U
(dopMyIIbI, CBSI3BIBArONIME (DU3MYECKHE BEIUYHMHBI: Ha OCHOBE aHaIM3a
YCJIOBUS 3aga4U 3allMCbIBATh KPATKOC YCIIOBUC, ITIOACTABJIATDH (1)I/ISI/I‘ICCKI/I€
BEJIMYMHBI B (OPMYJIBI M MPOBOIUTH PACUYETHI, HAXOIUTHh CHPABOYHBIC
JIAaHHbIe, HEOOXOMMBIC ISl PEIICHUS 33a]a4, OIICHUBATh PEATUCTUIHOCTD
TOJTYYCHHOM (PU3MYECKON BEIIMIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIMTHh TPH MOMOIIU
($u3NYECKUX METOJIOB, B ONMCAHUU UCCIIEI0BAHUS BBIICIATH IPOBEPSIEMOE
Opearnoio)keHne  (rumoresy),  pas3auyatb W HHTEPIPETUPOBATH
MOJTyYEHHBIN pe3yIbTaT, HAXOIUTh OIIMOKHU B XOJI€ OIBITA, JIe1aTh BBIBObI




I10 €ro pe3yjibTaraM

1.9

OPOBOJUTH OMBITHl 1O HAOMIOAEHUIO (U3UYECKUX SBICHUA WIH
du3nueckux CBOIICTB TEJ: ¢dbopmynHpoBaTh IIPOBEpsSIEMbBIE
IPEANOI0KEHHs, COOMpPATh YCTAHOBKY U3 IPEATI0KEHHOT0 000py10BaHUS,
3aMMCBIBATH XOJI OIBITA M (POPMYITUPOBATH BEIBOIBI

1.10

BBINIOJIHATH IPsAMBIE U3MEPEHHs C HCIIOIb30BAHUEM AHAJIOTOBBIX W
UQPPOBBIX MPUOOPOB, 3amMHUCHIBATh IOKa3aHUS NPUOOPOB € Y4ETOM
3aJJaHHOI a0COTIOTHOM MOTPENTHOCTH U3MEPEHUI

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHON (DU3NYECKON BETUYMHBI OT
JIPYrol C WCIOJb30BaHUEM TIPAMBIX M3MEPEHHUH, Y4YacTBOBaTh B
IUTAHUPOBAHUM Y4YeOHOTO HCCIEeOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJHATh M3MEPEHUs, CIEAysl MPEATIOKEHHOMY IUTaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYCHHON 3aBUCUMOCTH (U3MUYECKUX BEIUYMH B BHJIE
MPEUIOKEHHBIX TAOMUI] U TPadUKOB, JENAaTh BBIBOIBI 10 pE3yIbTaTaM
HCCIICAOBAHUS

1.12

IMPpOBOAWUTL KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYHH, CJICAYAd
npennomeHHoﬁ HHCTPYKIMU: TIPpU BBIIIOJHCHUU I/IBMepeHI/Iﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO YCTAHOBKY UM BbIYUCIIATL 3HAYCHUC HCKOMOM
BCIIMYHUHBI

1.13

COo0JTI01aTh MIPaBUJIa TEXHUKH 0€30I1aCHOCTH IIPH paboTe ¢ 1abopaTopHBIM
o0opyaoBaHuEM

1.14

yKa3bIBaTh MPUHIMIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOICTB,
XapaKTepu3oBaTh MPUHLUIBI ACHCTBUS M3YUYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C MOMOULIBIO MX ONHCAHUSA, UCIIONb3Ys 3HAHUA O
CBOWCTBaX (PM3UUECKUX SABICHUN U HEOOXOOUMBbIE (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

NPUBOIUTH  TpUMEpbl  (HaXoauTh HWHMDOpPMANHMIO O  IpHMEpax)
NPaKTUYECKOTO HWCIOJIb30BaHUSI (PU3MUYECKUX 3HAHWH B TIOBCEIHEBHOM
JKU3HM IS o0ecreueHus 0e301MacHOCTH MPU OOpaIieHuH ¢ IpuoopaMu U
TEXHUYECKUMHU YCTPOHUCTBAMHM, COXPAHEHHsS 3J0POBbS W COOJIOJICHHUSI
HOPM IKOJIOTUYECKOTO MOBEICHHSI B OKPY>Kalollei cpeze

1.16

OCYHIECTBIISATh OTOOp HCTOYHMKOB HHpopMmanuu B cetu VHTepHeT B
COOTBETCTBUM C 33/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIUXCS
3HaHUI M NOyYTEM CpaBHEHMS PA3JIUYHBIX HMCTOYHUKOB BBLACIATDH
UHPOPMALIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOWMIM MOMKET OBITh
HEJ0OCTOBEPHOI

1.17

MCIIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUi HayYHOIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOro COAEp)KaHMs, CIPABOYHBIE MaTepUabl,
pecypcsl cetu MHTEpHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus MHGOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHbIE U YCTHBIE COOOLICHHS HA
OCHOBE 2 — 3 UCTOYHUKOB MH(pOpMalnU (HU3HUUECKOTO COJIEpKaHus, B TOM




yyciie MyOJauYHO JielaTh KpaTKUe COOOIIEHHS O pe3ysbTaTax MpPOEKTOB
WIM y4eOHBIX HCCIEJAOBAaHUM, MPU H3TOM TIPAMOTHO HCIIOJIB30BATh
U3YYCHHBbI TMOHATHHHBIA anmapaT Kypca (HU3UKHU, COINPOBOXKAATH
BBICTYIUICHHE MTpEe3eHTAIHEH

1.19

IpU BBINOJIHEHWU Y4E€OHBIX IMPOEKTOB U MCCIEAOBAHUN pacHpeiensiTh
00s13aHHOCTH B TPYMII€ B COOTBETCTBUU C IOCTABJIEHHBIMU 3a/layami,
CIIEIUTh 3a BBIIOJHEHUEM IIIaHA JCHCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JACATENbHOCTb  TIPYIIBl,  BBICTpaUBaTh
KOMMYHUKATUBHOE B3aUMOJIECHUCTBHE, YUUTHIBASI MHCHUE OKPYKAIOLIUX

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPAMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJb30BaTh IMMOHATHA

1.2

pas3iindyaThb ABJICHUS IIO OIIMCAHNIO X XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC CI)I/ISI/IIICCKOG SBJICHHUC

1.3

pacno3HaBaTh IPOSIBIEHHE M3YYEHHBIX (U3NYECKUX SBJICHUH B
OKpY’aroIleM MUpE, B TOM uucie (U3ndecKue sIBICHUS B MPHUPOJE, IPU
3TOM TEPEeBOJUTH MPAKTUYECKYIO 3a/Jadyy B Y4YeOHYIO, BBIJICIAThH
CYILIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PUBNUECKUX SIBICHUN

1.4

OIHMCHIBATh MU3YUYCHHBIC CBOMCTBA TEN U (PU3NICCKUE SBIICHUS, UCIIONB3YS
dbu3nuecKkue BETWYHMHBI, TP ONHMCAHWHM TPABWIBHO TPaKTOBAThH
(GU3UYECKUN CMBICIT UCIIOJIB3YEMBIX BEITUYMH, 0003HAYCHUS W CIMHHIIBI
¢u3nyecKux BEJIMYMH, HAaXOIUTh (POPMYJIbI, CBS3bIBAIOIIME JAHHYIO
bu3nYecKyr0 BEIMYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH Tpaduku
U3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIMUNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, q)HSI/I‘{eCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIIOJIBb3YyA  HM3YUCHHBIC 3aKOHBbI, IIpM O3TOM JdaBaTb CJIIOBECHYIO
(bOpMan/IpOBKy 3aKOHa U 3allMChIBATh €0 MaTEMaTHYCCKOEC BEIPAXKCHHUEC

1.6

OOBSICHATh (PU3UUECKUE IMPOIECCHl W CBOMCTBA TEN, B TOM YHCIEC M B
KOHTCKCTEC chyauHﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTEpa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHeHHWe u3 1 — 2
JIOTUYECKHX IIaroB ¢ MOMOIILI0 1 — 2 M3yYeHHBIX CBOMCTBA (DU3NYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemiath pacy€THbIe 3amaud B 2 — 3 JEUCTBUS, UCMONB3Ys 3aKOHBI U
(GopMyITbI, CBSI3BIBArONIME (DU3MYECKHE BEIUYHMHBI: Ha OCHOBE aHaIM3a
YCIIOBUA 3aJadyu 3alHCbIBAaTb KPATKOC YCIIOBHE, BBIABIIATHL HCIOCTATOK
JNAHHBIX JUIA pEIICHUs 3aJadd, BBIOUPATh 3aKOHBI H  (OPMYIIHI,
HEOOXoMuMBbIE isi e€ pEHICHHs, MPOBOIUTh Pac4€éThl M CpPaBHHUBATH




IMMOJIYYCHHOC 3HAUCHUC (1)I/ISI/I‘I€CKOI71 BCJINYHHBI C U3BECCTHBIMU JaHHBIMU

1.8

pacro3HaBaThb HpO6HeMLI, KOTOPBIC MOXHO PpPCIIWThL IIpU TOMOIIHA
q)HSI/II-IeCKI/IX MCTOOOB, HUCIIOJB3Yyd OIMMCAHUC HUCCIICAOBAHUA, BBIACIATH
IMPOBCPACMOC TPCANOJIOKCHUC, OLCHUBATL IMPAaBUIBHOCTL TIOPSAAKa
MMPOBCACHUA UCCIICA0OBAaHNUA, ACJIaTh BBIBOABI

1.9

OPOBOJUTH OMBITHl 1O HAOMIOAEHUI0 (U3UYECKUX SBICHUA WIH
du3nuecKux CBOMCTB TeN: ¢bopmynHpoBaTh IIPOBEPSIEMBIE
IPEIONI0KEHHUs, COOMpaTh YCTAHOBKY U3 MPEI0KEHHOT0 000pYA0BaHUs,
OTIMCHIBATH XOJI OTIBITAa U (POPMYJIMPOBATH BHIBOJIBI

1.10

BBINOJIHATH PSMBIE H3MEPEHHUS C UCII0Ib30BAHUEM aHAJIOTOBBIX IPUOOPOB
U JaTYMKOB (PM3UUECKUX BEJIIMYMH, CPABHUBAThH PE3YJIbTAaThl U3MEPEHUH C
y4€TOM 3aJaHHOM aOCOJIFOTHON MOTPEIIHOCTH

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKON BEIIMYUHBI OT
JIpyroi ¢ HCHOJB30BAaHMEM IMpPSIMBIX H3MEPEHUH: IUIaHUPOBATh
UcclieIoBaHUe, COOMpPATh YCTAHOBKY M BBINOJIHATh W3MEPEHUs, Clenys
OpeVIO)KEHHOMY — IUIaHy, (UKCHpOBaThb  pe3yJbTaThl  MOJXY4YEHHOU
3aBHCUMOCTH B BUJI€ TaOJIUI] U IPpaUKOB, JeNaTh BEIBOABI 10 Pe3yIbTaTaM
VCCIIEIOBAHMUS

1.12

IIPOBOANUTHh KOCBCHHBLIC HM3MCPCHUA (bI/I3I/I‘leCKI/IX BCJIIMYMH: IIAaHUPOBATH
HU3MCPCHHU, CO6I/Ip8.Tb OKCIICPUMCHTAJIbHYIO YCTaHOBKY, ClIeaysa
HpeI[HO)KCHHOﬁ HHCTPYKIMU, U BBIYHUCIATH 3HAYCHUC BCIIMYUHBL

1.13

coOiroAaTh MpaBuiia TEXHUKU O€30M1aCHOCTH MU padoTe ¢ J1abopaTOPHBIM
obopyioBaHUEM

1.14

XapakTepu3oBaTh MPUHLUUIBI JCUCTBUS M3YYCHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa UX ONMCAHUs, UCIIOJIb3Ysl 3HAHUS O
CBOWCTBaX (U3MYECKUX SBICHWA W HeoOXoAuMble (U3NYIECKHE
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIE
HpI/I60pLI o CcxeMaM M CXEMATUYHBIM PHCYHKaM, COCTAaBJIATHL CXCMBbI
SJICKTPHUICCKUX I_IGHGI\/JI C IIOCJICA0OBATCIIbHBIM u napajajiCJIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jnyas YCJIOBHbIE 00O3HAUEHUS DJIEMEHTOB
BNIEKTPUYECKUX LIeNer

1.16

OPUBOJUTH  NpUMEPHl  (HaXOAWTh  HMHPOPMALMUIO O  HpUMEpPaX)
NPaKTUYECKOTO HCIOJIb30BAHUS (PU3MUYECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HH U151 oOecrieueHus: 0€30MacHOCTH NP 00pallieHny ¢ TpubopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHsS 3J0POBBS W COOJIOJICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaIOIIeH cpefe

1.17

OCYILECTBIIATh TOUCK MHGpOpManUU (U3NYECKOTO COICPKAHUS B CETH
HNHrepHeT, Ha OCHOBE MMEIOIIUXCSA 3HAHUM M IYTEM CpPaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICHATH HH(POPMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOM

1.18

HCIIOJIB30BAaTh IIPHU BBIIIOJIHCHUUN y‘le6HLIX 3aJIaHUM HAayYHO-IIOIIYJIIPHYIO




auTeparypy (U3MYECKOTO COJAEp)KaHHs, CIPABOYHBIC MaTEPHAIIbI,
pecypcsl cetu MHTepHeT; BIaaeTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

cO31aBaTh CO6CTB€HHBIC IMUCBbMCHHBIC W KPATKHUEC YCTHBIC COO6IJ.[€HI/I$I,
0000mas wWHPOpPMAIMI0 W3 HECKOJIbKHX WCTOYHHKOB (PH3UYECKOTro
COACpIKaHnsd, B TOM UYHUCIC HY6J'H/I‘—IHO NpEaACTABIATE PE3YJILTAThI
IPOCKTHOHN TN UCCIIEIOBATEIBCKON JESTEIBHOCTH, IPU STOM I'PAaMOTHO
UCITIONIb30BaTh W3yYCHHBIH TOHATUHHBIN ammapar Kypca (QH3HKH,
COIIPOBOKATh BHICTYIICHHE TIPE3CHTAIINEH

1.20

IpY BBITIOJHEHWH Y4YEOHBIX IPOEKTOB M HCCIEIOBAHHUNA (PH3MUECKUX
MIPOLIECCOB PACMIPEAECIATh OOSI3aHHOCTU B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMHU 331a4aMU, CJIEIUTH 3a BBIIIOJHCHUEM IUIaHA IEHCTBUMN U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIaL B
JEATENIBHOCTD IPYIIIBI, BBICTpPauBaTh KOMMYHHUKATUBHOE B3aUMOJCICTBHE,
HPOSIBJISAS TOTOBHOCTh Pa3pelaTh KOH(IMKTHI

9 KUIIACC

Kox
MPOBEPSIEMOT 0
pe3yJibTara

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30oBaHus

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

1.2

pa3nuyath SIBICHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh NPOSIBICHHUE H3YYEHHBIX (U3WYECKHX SBICHHHA B
OKpY’KaIOIIeM MHUpE, B TOM 4HClie (U3UUECKUE SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOAMTH MPAKTHUUECKYIO 3aJady B Y4eOHYyI0, BBIIEIATH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OTMCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBICHUS, UCTIONb3YS
¢u3uueckue BEIUYMHBI, IPU ONUCAaHMM TPABWIBHO TPAaKTOBAThH
(u3UUeCKUil CMBICT HMCIIONB3yEeMbIX BEJIWYHH, 0003HAYECHUSI M €AMHUIIBI
(Gu3MUeCKUX BENWYHMH, HAXOAWUTH (HOPMYIIBL, CBS3BIBAIOLINE JAHHYIO
¢u3NYeCKyl0 BEIMYMHY C JPYTMMHM BEJIWYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTepu30BaTh CBOWMCTBAa Tel, (DU3MUECKHE SIBICHUS M MPOIIECCHI,
WCIIONb3ysl W3YYCHHBIE 3aKOHBI, IPU O3TOM J1aBaTh CIJIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BhIPAKCHHE

1.6

OOBSACHATH (U3MYECKHE IMPOIECCHl M CBOICTBA TENl, B TOM 4YHCIIC U B
KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBsCHEHHE H3 2 — 3




JIOTUYECKHX I11aroB ¢ MOMOIIBIO 2 — 3 U3yUEHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3ajayd (omuparoluecs Ha cucreMy u3z 2 — 3
yYpaBHEHMIA), UCTIONB3Ys 3aKOHBI ¥ ()OPMYJIBI, CBS3BIBAIOIINE (pU3HUECKUE
BEJIMUYMHBI: Ha OCHOBE aHaJlM3a YCJIOBUS 3a/ayd 3allMChIBaTh KPaTKoOe
yCIIOBUE, BBISBIISITH HEIOCTAIOIINE MU M30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE ISl PEILIEHHs], TPOBOAUTE PacuéThl U
OLIEHUBAaTh PEAJUCTUYHOCTh IOJIYYEHHOIO 3HAYeHHUs (PU3HUECKON
BEJIMYMHbI

1.8

pacmo3HaBaTh NPOOJIEMBI, KOTOPhIE MOXKHO PEIINTh TPH MOMOIIU
(GuU3NYECKUX METOJOB, HCIIONb3Yys OINMCAHUE HCCIIEIOBAHUS, BBIICIATH
IIPOBEPSIEMOE  MPEAIOJIOKEHUE, OLIEHUBATh IPAaBUIBHOCTh MOpPAJKA
NPOBECHUS  HCCIENOBaHUsS, J€JaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 ONBITOB

1.9

MMPOBOAWTL OIIBITBI 110 Ha6HIOI[eHI/IIO (1)I/I31/I‘I€CKI/IX SBJICHUU WJIHA
(U3NIECKUX CBOWCTB TEN: CAMOCTOSITEIFHO COOMpAaTh YCTaHOBKY U3
M30BITOYHOTO Habopa oO0OpyJOBaHUS, OIHUCHIBATH XOJ[ OIBITA M €ro
pe3yabTaThl, HOPMYITUPOBATH BBIBOIBI

1.10

IPOBOJUTH MPH HEOOXOAUMOCTH CEPHUIO MPSMBIX M3MEPEHHM, ONpeaeIisis
CpelHee 3HaueHue Hu3MepsAeMoil Benu4MHBI ((POKYCHOE paccTOsHUE
coOuparomield JMH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MEpPeHus
(m3mepuTensHOTO TIPHOOPA)

1.11

NPOBOJUTH HCCIEIOBAaHME 3aBUCHUMOCTEH (PU3MUYECKMX BEIUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH: IJIaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIBHO  cOOMpaTh yCTaHOBKY, (UKCHUpOBaTh pPE3yJIbTaTh
MOJTyYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEIUYMH B BHUAE TaOIMIU
rpaduKoB, JeaTh BHIBOIBI [0 pE3yIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH: TUIAHUPOBATH
HN3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BbIIIOJHATH
HN3MCPCHUA, CIICAYA HpGJIHO)KCHHOﬁ HUHCTPYKIMHU, BBIYHUCIATH 3HAYCHUC
BCJIIMYMHBI 1 aHAJIU3UPOBATH IMOJTYYCHHBIC PE3YJIbTAThI C y‘—IéTOM SallaHHOI\/'I
MOTPEIIHOCTH U3MEPEHU N

1.13

co0uro1aTh IPaBUiIa TEXHUKU 0€301IaCHOCTH MPH paboTe ¢ 1abopaToOpHBIM
00opyI0BaHHEM

1.14

pa3inuaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3MUECKUX MOJIeNei:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCYHBI HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUIaHEeTapHAas MOJIEIIb aTOMa, HYKJIOHHAS MOJIEITb
aTOMHOTO s/1pa

XapaKTepu30BaTh NPUHLMUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HAa MX OMUCAHUS, UCTIONB3YS 3HAHUS O
CBOMcTBax (DUM3MUECKUX SBICHMA W HeoOXoaumble (U3HUECKUe
3aKOHOMEPHOCTH




1.16

HCITOJI30BATh CXEMBl i CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLECCOB
IpU pElIeHUH Y4eOHO-MPAKTHUYECKUX 3a]ad, ONTHYECKHUE CXEeMbl MJis
MOCTPOCHHUS N300paKEHHH B IMJIOCKOM 3epKajie U coOuparomieit TuH3e

1.17

OPUBOJUTH  NpUMepbl  (HaxoAuTh  HHGOpPMALMIO O  HpHUMEpax)
IPAKTUYECKOr0 MCIMONb30BaHUs (PU3MUECKUX 3HAHWM B IMOBCEIHEBHOU
JKU3HM JIJIs1 o0ecriedeHus 0e301macHOCTH MPU OOpalieHuH ¢ IpuoopaMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3J0POBBS W COOJIOICHHUS
HOPM SKOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAOIIEH cpelie

1.18

OCYILECTBIIATh TIOUCK WHpOpManuu (U3NIECKOTO COACPKAHUS B CETH
WuTepHer, camocTosTeNnbHO (HOPMYIHPYsI TOUCKOBBIIN 3allpoc, HaXOAUTh
MYTH OIpeeeHHs] JOCTOBEPHOCTH MOTYyYEeHHOW HHPOPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUH U TOMIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBIMOJHEHNH YYeOHBIX 3aJaHHi HAYYHO-TIOMYJIAPHYIO
aUTEepaTypy (U3NYECKOrOo COJEp’KaHus, CIpaBOYHBIE MaTepHalbl,
pecypcesl cetn IHTepHET; BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOPMALIMK U3 HECKOJBKUX HCTOUYHUKOB (DU3UYECKOTO COCpIKaHUs,
yOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM UITN UCCIIeI0BAaTENbCKON
NEeSTeNIbHOCTH, TPU 3TOM TPaMOTHO HCIOJIb30BaTh  W3YYEHHBIHI
NOHSATUMHBIN ammapar HM3y4yaeMoro pasjaena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalueil ¢ yd4€ToM OCOOEHHOCTEH ayAuTOpuu
CBEpPCTHUKOB

1.21

IOpU BBIMOJTHEHUH YYEOHBIX IPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX
IPOLIECCOB pacIpenesTh OOS3aHHOCTH B TpyIIe B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 331a4aMU, CJIEIUTH 3a BBIIIOJHECHUEM IUIaHA IEHCTBUHN U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJL B
JEATENBHOCTD TPYIIIBI, BEICTPaMBaTh KOMMYHHUKATUBHOE B3aUMOJEICTBHE,
HPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IMKTHI




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

7 KJIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B TIOZHAHUM OKPYXAIOIIEIO MHUPA

IIpoBepsieMbie 3JIeMEHTBI COIEPKAHUSA

1.1

®dusuka — HayKa o mpupoje. ABneHust npupoasl. Guznveckue
SABJICHUS:  MEXAaHWYECKHE,  TEIUIOBbIE,  DIIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE

®dusnueckre BeNWYUHBL. V3Mepenue (U3NMUECKUX BEIMYUH.

1.2 dusznyeckue pUOOPHI. [Torpemnocts HU3MEPEHUI.
MesxayHapoHas cucTeMa eAMHUIL
EcrecTBeHHOHAYYHBI  METON  TO3HAHWA:  HAOIIOJCHHE,

1 13 MIOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTES,

HKCHEPUMEHT [0  MpPOBEpKE  TUNore3,  OOBsICHEHHE
Ha0JII01aeMOro SIBJICHUS

1.4 Onucanue Gpu3nUeCKUX SBICHUH C TOMOIIBIO MOJIENIEH
[TpakTyeckue paboTHI:
#iHParf##l13Mepenne pacCTOSHUM.

L5 #i#Par#t#3Mepenne 00bEMa )KUIKOCTU U TBEPJOTO Tea.

H#HHPar###Onpeenenre pa3MepoB MaJbIX TeJ.
#HiHParf##3mepenue TEMIIEPATYPbI npu ITOMOUIH
YKUIKOCTHOTO TEPMOMETPA U JATUYNKA TEMIIEPATYPBI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNUN BEIIIECTBA

HiHPar###CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIBL, HX

2.1 pasmepbl. OmbIThI, JOKA3bIBAIOIIME IHCKPETHOE CTPOCHHUE
BEIIECTBA
#HiParf#]IBuxkenre 4vactul BemiectBa. CBA3b CKOPOCTH
2.2 JIBJKECHHsI YaCTHUL[ C TeMIlepaTypoil. bpoyHOBCKOE BHKEHME,
mubdys3us
2 )3 B3aumoaeicTBie 4acTHI] BEILIECTBA: IPUTSKEHUE U
' OTTAJKHBAHHE
HH##Par##Ht ArperaTHble COCTOSTHUA BEIIECTBA: CTPOECHHE Ia30B,
24 KHUJKOCTEN U TBEPIBIX (KpUCTAIUITMUECKUX) Tell. B3anMocBs3b
' MEXJIY CBONCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/JIbI
2.6 [TpakTuyeckue paboOTHI:




##Par###Ouenka auaMeTrpa aromMa METOJOM psaoB (c
UCIonb30BaHueM Gororpaduii).

HH##Par###ONBITEl 0 HAOMIOJACHUIO TEIJIOBOTO PACIIUPEHUS
ra3os.

#H#HPar#H#ONpITEL 110 OOHApY)KEHUIO  JCUCTBUS  CHUJI
MOJIEKYJISIPHOTO IIPUTSKEHUS

JIBDKEHUE U B3BAMMOJIEUCTBUE TEJI

3.1

MexaHnnyeckoe ABMKeHHE. PaBHOMepHOe M HEpaBHOMEPHOE
NBIDKEHUE

3.2

#iPar##CropocTb. CpeaHsisi CKOPOCTb IIPU HEPABHOMEPHOM
JBWKECHUH. Pacuér myTu 1 BpeMEeHM IBU>KECHUS

33

SBnenune nnepuuu. 3akoH nHEpUMU. B3anmoaencTBue Ten Kak
MpUYMHA W3MEHEHHUs CKOPOCTH ABM)KEHHS Tel. Macca Kak
Mepa UHEPTHOCTH Tela

3.4

#H#HPart## motHocTe  BemiectBa. CBA3bp  IUIOTHOCTH  C
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00BEMA BEIeCcTBa

3.5

Cuita KaK XapaKTepUCTHKA B3aUMOJICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3amepeHue cuibl ¢ TOMOIIBIO
JUHAMOMeETpa

3.7

#H#HPart##SIBnenne TaroreHus u cwia Tsokect. Cra TSHKECTH
Ha Jpyrux miaaHerax. Bec Tema. HeBecomocTs

3.8

Cuna TpeHus. TpeHHe CKOJIBKEHHsI U TPEHHE NMOKosA. TpeHue
B IIPUPOJIEC U TEXHUKE

3.9

#i#HParf##CIll0)KeHHEe CUJI, HAalIPpaBJIEHHBIX 110 OJXHOM IIPSIMOH.
PaBHOelicTBYIOIIAS CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABIDKEHHUS (IIapUKa B
KHMJIKOCTH, MOJIEIIN MIEKTPUUECKOT0 aBTOMOOUJIS M TaK J1ajee).
Omnpenenenue cpeHeld CKOPOCTU CKOJIbXKEHUs Opycka WM
HIapHKa 110 HAKJIOHHOU mockocTH. OnpeneneHne mIoTHOCTH
TBEPOro Tena. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTshkeHus (JegopMalui) Ipy>KUHbI OT MPUI0KEHHOMN CHITBI.
OnbITB, AEMOHCTPHPYIOIIUE 3aBUCUMOCTh CHIIBI TPEHHS
CKOJILKEHHUSI OT Beca Tella M XapaKTepa COMpPUKACAIOLIMXCS
MMOBEPXHOCTEN

3.11

duzuyeckre SBICHHUS B MPHUPOJE: MPUMEPHI IBUKEHUS C
Pa3IMYHBIMH CKOPOCTSMU B JKUBOM M HEXHBOW MPHUPOJE,
JIECTBHE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHu4YecKre yCTpOMCTBA: JTMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEPIBIX TEJI, )KUIKOCTEI 1 TA30B




4.1

HaBnenune T1BEpmoro Tena. CnocoObl yMEHbLIEHUS U
YBEJINYEHUS 1aBICHUS

4.2

JlaBnenue rasza. 3aBHCHMOCTH JaBJICHHS rasa OT 0OBEMa,
TeMIEepaTypbl

4.3

Hepez[aqa JaBJICHUA TBépI[bIMI/I TCIaMH, XUIKOCTAMH H
razamu. 3axoH Ilackans. [TneBMaTHUYeCKHE MallTMHEI

4.4

3aBI/ICI/IMOCTB JOaBJICHUS KUOKOCTU oT l"J'Iy6I/IHI>I.
Iuppocratueckuit  mapamokc. CooOmiaronuecss COoCyabl.
[M'uppaBnuyeckre MeXaHU3MbI

4.5

Atmoctepa 3emnm u arMmocdepHoe naBienue. [IpuumHbBI
CYIISCTBOBAHMS  BO3AYIIHOH 00o0mouku 3emiau. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MOps

4.6

W3smepenne armocdepHoro naeneHus. [Ipubopsr  mms
HU3MEpEeHUs aTMOC(HEPHOTO JTaBIICHUS

4.7

JleficTBHE XUIKOCTH WM ra3a Ha TMOTPYKEHHOE B HUX TEJO.
BrrTankuBarorias (apxuMeioBa) cuiia. 3akoH Apxumena

4.8

IInaBanue ten. BozayxomnnaBanue

4.9

[TpakTudeckue pabOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOJIE OT 00BEMa
NOrpyXEHHOW B KHJAKOCTh dactu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, ICCTBYIOIIECH HA TEJO, TOIPYKEHHOE
B JKMIKOCTb. IIpoBepka HE3aBHUCHMOCTH BBITAJIIKMBAOIICH
CWIBI, JEHCTBYIOLIEH Ha TEIO B JKMJIKOCTH, OT MAacChl Tela.
OnbITBl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKUBAKOLIEH
CWJIbI, JEWUCTBYIOIIEH Ha Telo B JKUAKOCTH, OT 0OO0BEMa
MOIPY’KEHHOM B KUIAKOCTh YAaCTH Tela U OT IUIOTHOCTH
JKUJKOCTH. KoHncTtpyupoBanue apeomerpa 1581051
KOHCTPYUPOBaHHE JIOJIKU u oInpeleIcHue eé
Ipy30I0AbEMHOCTH

4.10

®duznyeckue SBICHUS B IMpUupoac: BIIMAHUC aTMOC(bepHOl"O
JaBJICHUS Ha )XKUBOM OpraHu3M, IVIaBaAHUC pLI6

4.11

TexHuyeckue  ycTpoHCTBa:  cooOularomuecs  COCyabl,
YCTPOMCTBO BOAONPOBO/IA, THIPABIMYECKUN TPECC, MAHOMETD,
O6apomeTp, BICOTOMED, MOPIITHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexanudeckas padora

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTeie MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS TJIOCKOCTb.
' IIpaBuiio paBHOBecus pblyara

5.4 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky




«3onotoe mpaBwiio» MexaHuku. Koaddumuent nozneszHoro
5.5 JeWcTBHUsI MeXaHU3MOB. [IpocTeie MeXaHW3MbI B OBITY H
TEXHHUKE
5.6 [ToTennmanbHast SHEPTrUU Teja, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [TonHass MexaHuyeckass OJHEPrus. 3aKOH M3MEHEHHS U
' COXpaHEHUsI MEXaHUYECKON IHEPTUHU
[TpakTudeckue pabOTHI:
#i#Par#H#Onpenenenne  pabOTbl  CUIBI  TPEHUS  NPH
59 PaBHOMEpPHOM  JIBIDKEHMHM Teja IO  TOPU30HTAIbHOU
' MOBEpXHOCTU. VccienoBanue ycioBUN paBHOBECHS phbIvara.
Nsmepenne KIIJ| HaknoHHOM miockocTu. M3ydyeHue 3akoHa
COXPAaHEHHUsI MEXaHUYECKOI dHEeprun
5.10 @u3nuyecKue sIBICHUS B IPUPOJE: PbIYAry B TEJIC YEJIOBEKA
TexHuueckue  yCTpOMCTBA:  pblyar, TOABWXKHBIA  H
5.11 HETMOABMKHBIM  OJIOKH, HAKJIOHHAs IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3j1€eMEHTHI COIEPKAHUS
pasjena  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OcHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETUUYECKONH TEOpUU
6.1 CTpoeHHs BemiecTBa. Macca u pa3Mepbl MoiieKynd. OIBITHI,
' MOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHUECKOU TEOpUH
6.2 Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHHMA
’ BemecTBa. Kpucramnmnyeckue u amopHbie Tena
6.3 OOBbsicHEHHE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEN Ha
' OCHOBE TMOJIOKEHUN MOJEKYIIPHOKUHETHIECKON TEOPUH
6 6.4 CMmauuBaHUE M KalWUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacuivpeHue u cxarue
6.6 Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOI'O
’ JIBUKEHUS YaCTUIL]
6.7 Baytpennsas sneprus. CrnocoObl HW3MEHEHHS BHYTPECHHEH
' SHEPTUH: TEeIIoNnepeaada U COBepIlIeHne paboThl
6.8 Buabl  Teruonepegaun:  TEIJIONPOBOJHOCTb, KOHBEKIIMS,
W3IIy4eHUE
6.9 KonuuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BEIIECTBA




6.10

TemnooOMeH 1 TEMI0BOE paBHOBECHE. Y PaBHEHUE TETIOBOTO
OanaHca

6.11

[InaBneHue u OTBEpAEBAaHUE KPUCTANIMYECKUX BEILECTB.
VY nenpHad TEIIOTA IUIABJIEHUS

6.12

[TapooOpa3zoBanue u konjeHcanus. Mcnapenue. Kumnenue.
VYaeneHas  TemioTa — mapooOpa3oBaHHS.  3aBUCUMOCTH
TEeMIIEPaTyphl KUTIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13

BrnaxnocTs Bo3myxa

6.14

3Hepr1/151 TOIIJINBA. YZLGJIBHaH TCIJIOTA CTOpaHUA

6.15

[Tpunnumner pabotel TernoBsix asurareneit KIIJI TemmoBoro
neuratens. TeruioBble JBUTATENd W 3allldTa OKPYKAIOIICH
cpebl

6.16

3aKkOH COXpaHEHMs] M MpPEBpPALICHUS] SHEPTUH B TEIUIOBBIX
mpoueccax

6.17

[TpakTuyeckue pabOTHI:

#HHParf##0NbpITBl 110 OOHApYXKEHMIO  JAEUCTBHUS  CHJI
MOJIEKYJISIPHOTO MIPUTSKEHUSI.

Hi#H#Par###ONbITHI 110 BBIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHON
COJIM WJIU caxapa.

HH##Par###ONBITEl IO HAOIOJCHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, JKUAKOCTEH U TBEP/BIX Tell.

##Par#H##OnpeneneHe JaBIIeHUs BO3AyXa B OaljioHe
HITIpUIIA.

Hi##H#Parf##ONBITHI, JNEMOHCTPUPYIOIINE 3aBUCHUMOCTh
NABIEHUS BO3AyXa OT ero o0bEMa U HArpeBaHus WIH
OXJIQXKICHHUSI.

#H##Par##H IpoBepka TUNOTE3bl JIMHEMHOW 3aBUCHMOCTH
JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIIEPaTypBhI.

#i#HtPar#H#Habnonenne W3MEHEHUS BHYTPEHHEH OSHEpruu
TeJa B pe3ysbTare Terionepeaadn U padoThl BHEIIHUX CHJL.
###Par#t#llccnenoBanue  SBIGHUS — TEIUIOOOMEHAa  TIpU
CMEILIMBAHUH XOJIOJIHOW U rOPSYEN BOJIBI.
HiHParfH##OnpeneneHie KOJIMYeCTBA TEIUIOTHI, MOIYyYEHHOIO
BOJIOM TIpH TEIUIOOOMEHE C HarpeTbiM METATTHYCCKUM
LUJIHH]IPOM.

H#H##Par##HOnpeneneHue yieJbHOM TeTIOEMKOCTH BEIIECTBA.
#H##Par##HccnenoBanue npoiecca ucnapeHus.
#i#HParf##OnpeieneHrie OTHOCUTEIbHON BIIAXKHOCTH BO3/TyXa.
H#H#HPar###Onpenenenne yaenbHOU TEMI0ThI IIaBACHUS JIbJA.

6.18

dusnueckue sSABICHUS B IpupoAc: MOBECPXHOCTHOC HATAKCHUC
" KaIIUWJUIAPHBIC ABJICHUA B IMIPHUPOAC, KPUCTAJIBI B IIPUPOIC,
H3ITYy4YCHUC COJ'IHI_Ia, 3aMCpP3aHUC BOI[OéMOB, MOPCKHEC 6pI/ISLI;




o0Opa3oBaHH€E POChI, TyMaHa, WHesl, CHEra.

6.19

TexHnueckue yCTpoiicTBa: KaIllWJUISApPBL, IIPUMEpBI
UCIOJIb30BAaHUSl ~ KPHUCTAJUIOB, JKUAKOCTHBI  TEPMOMETD,
JaT4UK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOIJIEHUS OMOB,
TUTPOMETPBI, ICUXPOMETp, NapoBas TypOWHa, JBUraTellb
BHYTPEHHET 0 CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onekrpusanus Ten. /[Ba pojia aMeKTPUUECKUX 3apsia0B
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kysona
7.2 (3aBUCUMOCTD CHJIBI B3aUMOJAEWUCTBUS 3apsyKEHHBIX TENI OT
BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXK/1y TEJIaMH)
Dnektpuyeckoe nojie. Hanpspk€EHHOCTD 3EKTPUYECKOTO MOJIS.
7.3 [IpyHuMn  cynepno3uuMM — 3JIEKTPUYECKMX  Iosied  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  sjmekTpuyeckux — 3apsgoB.  DJIEMEHTapHBIN
7.4 anekTpuueckuit 3apsia. Crtpoenue aroma. I[IpoBogHuMKM U
JTUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
76 OneKTpuYecKuit TOK. Ycnosus CYLLECTBOBaHMS
' NEKTPUYECKOr0 TOKA. MICTOYHMKYM OCTOSIHHOIO TOKa
77 JIeHCTBUS DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUNA TOK B )KUJIKOCTSIX U Ta3ax
78 Onexktpuueckas 1enb. Cuna  Toka.  DIEKTpUUECKOE
' HaInpsDKeHNE
79 ConpoTuBieHHE TPOBOJHUKA. YJEIBHOE CONPOTHUBIICHUE
' BEIIECTBA
7.10 3akon Oma Jy1s y4acTKa Henu
711 ITocnenoBarensHOE U napajuIeIbHOE COEJIMHEHHE
' MPOBOIHUKOB
712 PaGota u MOILIHOCTh AJIEKTPUYECKOTO TOKA. 3akoH J[>Koyis —
' Jlenna
713 DneKTpuyecKre ey U MOTPEeOUTENN SIEKTPUUECKON SHEPTUU
' B ObITy. KOopoTkoe 3aMbIkaHue
714 [TocrosuHbie  MarHuThl. B3auMopnencTBue  MOCTOSIHHBIX
' MarHuTOB
715 MarnuTtHoe mnosie. MarautHoe mnoje 3eMJIM M €ro 3HauyeHHe
' JUTSL )KU3HU Ha 3emiie
716 OmeiT Opcrena. MarHuTHoe TMOJE AJIEKTPUYECKOTO TOKA.
' [IprMmeHeHue IeKTPOMAarHuToOB B TEXHUKE
717 JlelicTBE MAarHUTHOIO IIOJII Ha MPOBOJHUK C TOKOM.

QHCKTPOI[BI/IFaTeJIB INOCTOAHHOI'O  TOKa. Hcnonbs3oBaHue




JJIEKTPOJIBUraTelel B TEXHMYECKUX YCTPOMCTBAX W Ha
TpaHCIoOpTe

7.18

OnseiTel @apanes. SIBiaeHHE 3IIEKTPOMArHUTHOW WHAYKIHU.
IIpaBuio Jlenna

7.19

Onektporerepatop. CrnocoObl TOMyYeHHUs DSIEKTPUUECKON
SHEPrUH. DNEKTPOCTAHIIMA HAa BO30OHOBIISIEMBIX MCTOUYHHKAX
SHEPTrUu

7.20

[IpakTuueckue padboTHI:

OnbIThI 110 HAOIOACHUIO ANEKTPU3ALNY TNl UHAYKIUEH U IPU
CONPUKOCHOBEHUH.

UccnenoBanue  OEUCTBUA — DJIEKTPUYECKOrO MO HA
MIPOBOJIHUKU U IUDJIEKTPUKH.

COopka u mpoBepka pabOTBl  DIEKTPUYECKOM  IIEMH
IIOCTOSIHHOT'O TOKa.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, HIYIIETO Yepes3
pPE3UCTOP, OT CONPOTHUBIICHHS PE3UCTOpPAa M HAIPSIKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTH 3JIEKTPUUYECKOTO
COMPOTHUBIIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIN
IIONIEPEYHOI0 CEYEHUS U MaTepHuaa.

[IpoBepka  mpaBuUiia  CJIOXKEHUS  HAMNPSDKEHUH — TpU
IIOCJIEIOBATEILHOM COEMHEHNH IBYX pe3ucTOpoB. [IpoBepka
IpaBuja U1 CHJbl TOKA IPU NApaJUIeIbHOM COEIUHEHUH
pesuctopoB. OrmpeneneHue pabOThl 3JIEKTPUUECKOrO TOKa,
uaymero yepe3  pesucrop. OrmnpeneneHne  MOUIHOCTH
JJICKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, HIYIIETO 4epes
JAMIIOUKy, OT HampsbkeHus Ha Heil. Omnpenenenue KIIJ
HarpeBaTens. lccienoBaHue MarHMTHOTO B3aWMOJEHCTBHS
MMOCTOSIHHBIX ~ MAarHuToB. M3ydeHWe MarHUTHOTO  TOJIS
MMOCTOSTHHBIX MAarHUTOB MPH WX OOBEIWHEHUU W PA3ACIICHUM.
HccnenoBanue 1elcTBUS 31EKTPUIECKOTO TOKA HA MATHUTHYO
cTpesiky. ONBIThI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHIIBI
B3aUMOJICHCTBUS KATYLIKU C TOKOM M MarHuTa OT CHJIbl TOKa
M HampaBJeHUs TOKa B KaTymike. M3yueHue pgeiicTBus
MarHuTHOTO MOJIsl Ha MMPOBOJHUK ¢ TokoM. KoHcTpyupoBaHue
U u3yueHue paborsl snexrpoasurarens. Msmepenume KIIJ]
AJEKTPOABUTaTEIbHON YCTaHOBKHU. ONBITHI 110 UCCIIET0BAHUIO
SIBJICHUSI ~ JICKTPOMArHUTHOM  MHIYKIMU:  HCCIIEIOBaHUE
W3MEHEHUH 3HAYEHUs U HaIllpaBJICHUS NHIYKIHOHHOTO TOKa

7.21

duznyeckue SIBICHUS B npupoAc: SJICKTPUUCCKHUEC SABJICHUA B




atMocdepe, IEKTPUYECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emud, Aperd MOJIFOCOB, POJIb MAarHUTHOTO TOJIS IS
KHU3HU Ha 3emiie, MOJIIPHOE CUSTHUE

7.22

TexHuyeckue  yCTpPOWCTBA:  AJEKTPOCKON,  aMIepMETp,
BOJIBTMETpP, PEOCTaT, CYETYMK IIIEKTPUYECKOW DHEPIUH,

DIIEKTPOOCBETUTEIIHHEIE puOopHI, HarpeBaTelbHEIE
AIEKTPONPUOOPHI (mpumepsr), AJIEKTPUIECCKUE
MPEOXPaHUTEIH, AJIEKTPOMATHUT, AIIEKTPOABHUTATEIh

IIOCTOAHHOT'O TOKA, 'CHCPATOP NOCTOAHHOTO TOKA

9 KJIACC
Kon
Kog anementa ITpoBepsieMble 3IEMEHTHI COAECPHKAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA

2.1 Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBHXKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHNE
#i#tPar###HepaBHOMEepHOE ~ TMPSAMOJIMHEHOE  JBUYKEHUE.

8.4 CpenHsis 1 MITHOBEHHasi CKOPOCTh TeJia MPU HEPaBHOMEPHOM
JIBUKCHUH

8.5 Yckopenue. PaBHOyCKOpEHHOE MPSMOJIMHEHHOE TBUKCHHE

8.6 #HiPar###CBobOonHoe nagenue. OnbiThl [anunes
#i#HParf##PaBHOMEpPHOE NIBWKEHUE 1O OKpYy>KHOCTH. Ilepuon

8.7 U yacrtora oOpameHus. JIuHeilHas u yryioBas CKOpPOCTH.

8 LleHTpOCTpEMUTENIEHOE YCKOPEHHE

8.8 ITepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HeroTona

8.10 Tpetuii 3akon HetoToHa

8.11 HHHPar### [puHIUIT CyTIEPIIO3UITUN CUIT

8.12 Cuiia ynpyroctu. 3akoH ['yka

213 ##Par###Cunna TpeHus: cuila TPEHHUS CKOJBXEHHUs, CHUJia
TPEHMsI IOKOS, IPYTHe BUIbI TPEHUS

214 #i#HParfi##Cua TSHDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
YckopeHnue cBOOOIHOTO MaACHHUS

215 JBmwxenue mmianer Bokpyr Comnua. IlepBasi kocmuyeckas
ckopocTh. HeBecoMocTh 1 mieperpy3ku

8.16 PaBHOBecue MarepuanbHOI TOUKH. AGCOTIOTHO TBEPAOE TEIO




8.17

#iHtPar##HPaBHoBecue TBEPAOro Tena C 3aKPEIUIEHHOM OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18

Nmnynsc Tena. M3menenue umynsca. MIMyise cumsl

8.19

3aKOH COXpaHEeHHsI UMITyJIbca

8.20

#H#HPart##PeakTUBHOE IBUKECHUAE

8.21

Mexananueckas pa60Ta 1 MOIIHOCTb

8.22

Pabora cun Tspkectu, ynpyroctd, TpeHusa. CBsi3b SHEPruu U
paboTHeI

8.23

[ToTeHuuanbHas SHEPTUS TeNa, MOJHATOTO HAJl TOBEPXHOCTHIO
3emnn

8.24

[ToreHManbHas SHEPrusl CHKATOM MPYKUHBI

8.25

#iHParfi##Kunernueckas sHeprus. TeopeMa 0 KMHETHUECKOM
SHEPIruu

8.26

HH##Par###3akOH COXpaHEHUsS] MEXaHUUYECKON YHEPTUHN

8.27

[TpakTuueckue padbOThI:

Ornpenenenne cpeaHell CKOPOCTH CKOJBKEHUS Opycka WU
JBUKEHMSI IIapHKa MO0 HAKJIOHHOM miockoctu. OmnpereneHue
YCKOpEHHUs Tella TMpU PABHOYCKOPEHHOM JIBIJKEHUHU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTM MYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBMKEHUH 0€3 HayaJlbHOW CKOPOCTH.
IIpoBepka rumoTe3bl: €Ciy NP PaBHOYCKOPEHHOM JIBUKEHUH
0€e3 HayaJbHOW CKOPOCTU IIyTH OTHOCATCA KakK psii HEUETHBIX
YyHhcell, TO COOTBETCTBYIOIIME MPOMEXYTKH  BpPEMEHHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHHUS CKOJBXKEHHS OT
CWJIBI HOpMallbHOTO AaBiieHus. Omnpenenenue kodduimeHTa
TpeHUsi CKoJIbkeHUs. OnpeneneHue KECTKOCTU MPYKUHBI.
Onpenenenve pabOThl CHUJIIBI TPEHHS NPU PABHOMEPHOM
JBIKEHUM  Tejla 10  TOPU3OHTAIbHOH  MOBEPXHOCTH.
Onpenenenne pabOThI CHIIBI YIIPYTOCTH MPU HOAbEME Tpy3a C
MCII0JIb30BaHUEM HETOBUKHOIO U IOJIBUXKHOTO OJIOKOB

8.28

®duznyeckue SIBICHUS B npupoac: TPUIIUMBBI U OTJIIMBBI,
JABUKCHUC IJIaHCT ConHeuHoH CUCTCMBEI, PCAKTUBHOC
JABUIKCHUC KMUBBIX OPTaHHU3MOB

8.29

TexHuyeckue yCcTpONCTBA: CHUAOMETP, AATUYUKU TOJOKEHUS,
pPacCTOSIHUS U YCKOPEHHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 11 BOJIHBI

9.1

KonebarensHoe JABMOKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU
KoJIeOaHMIA: nepuon, 4aCcrora, aMIuIuTyia

9.2

MareMaTtnueckuii M NpPYyKUHHBIM MasTHUKH. [IpeBpaimneHune




OHEPIUHU IMpu Ko1e0aTeIbHOM JABMOKCHUU

9.3

3aryxaomue  KoneOaHus.  BwIHyXIeHHBbIE  KoyeOaHUS.
Pezonanc

94

Mexaandeckue BOJHBL. (CBOMCTBA MEXaHWYECKHX BOJIH.
[TpomonpHBIE U TTONIEPEYHBIC BOTHBL. JIJTMHA BOJIHBI M CKOPOCTh
e€ pacnpocTpaHeHus. MexaHnuecKre BOJIHBI B TBEPAOM TeEIE,
CeiCMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHHUE 3ByKa

9.6

WNudpa3Byk u yabTpa3Byk

9.7

[IpakTrueckue pabOTHI:

Omnpenenenue Y4acTOTHI u nepuojaa Kosie0aHui
MaTEeMaTHYECKOTO MasiTHUKA.

OnpeneneHne 4acToThl W Tepuojaa KoneOaHuW MpPyKMHHOTO
MasiTHHUKA

Hccnenosanue 3aBUCUMOCTH nepuoja Kose0aHui
MOABCUICHHOI'O K HUTHU I'py3a OT IJIMHBI HUTH. I/ICCJ’IGI{OB&HI/Ie
3aBHCHUMOCTH NEpUOJa KoJeOaHUH MPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TEepHOJIa KoJieOaHUN
rpy3a, MOJABEIIEHHOr0 K HUTH, OT MAacChl Ipy3a U XKECTKOCTU
npyXuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

9.8

@u3nyecKre SABJICHUS B MPHUPOAEC: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IIyHAMH,
3X0

9.9

Texnuueckue YCTPOMCTBA: 9XO0JIOT, HCIIOJIb30BaHUE
YIIBTPa3ByKa B OBITY M TEXHUKE

OJIEKTPOMATHUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE  MoJe.  DJIEKTPOMAarHUTHbIE  BOJIHBI.

101 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarauTHass mpupojga cBeta. CKOpoCcTh  CBerta.
' BoJtHOBBIE CBO¥CTBA CBETA
10 [TpakTuyeckue paboTHI:
10.4 N3yueHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa
10.5 dusnueckue SBICHUSA B NpUPOAE: OMOIOTHYEcKOoe AEHUCTBUE
' BUJMMOT0, yIBTPa(UuOIETOBOTO U PEHTTEHOBCKOTO M3IIy4eHH
10.6 TexHuyeckue ycTpoicTBa: UCIOIb30BaHUE AJIEKTPOMATHUTHBIX
' BOJIH JJI1 COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11 11.1 JlydeBast mozensb cBera. IcToOuHMKH cBeTa
11.2 [IpsamosinHENHOE pacIpOCTPAHEHNE CBETA




11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aK0H OTpakKeHHs CBETa
114 [Tpenomnenue cBeta. 3akoH mpenomsieHus cBeta. llomHoe
' BHYTpPEHHEE OTPAKEHUE CBETA
11.5 JIvnza. Xop nyyei B JIMH3E
11.6 OnTudeckas cucrema oroarnmapaTa, MUKPOCKOTIA U TEJIECKOTa
117 'maz kak  onThueckas cucreMa. bIu30pykocTb U
' JAIbHO30PKOCTh
118 Pasznoxxenne Oenoro csera B crekrtp. OmnbiTel HploTOHA.
' CrnoxeHne CIeKTpalIbHBIX IIBETOB. Jlucriepcus cBeTa
[TpakTudeckue pabOTHI:
#iParf##llccnenoBaHue  3aBUCHMOCTH  yIJIa  OTPaXKEHHS
CBETOBOTO JIy4a OT yTJja MaJeHusl.
#H#Par###3yueHrne XapakTEepUCTHK U300paKeHUsI MpeaMeTa
B IUIOCKOM 3€pKajie.
#H##Par##HtccnienoBaHue 3aBUCHMOCTH  yIUIa TPEIOMIIEHUS
CBETOBOrO Jy4ya OT yrja MaJeHUs Ha TpaHUIle «BO3AYX —
11.9 CTEKJIO».
#iHPar##H# lonydyenne n300pakeHHH c MIOMOLLIBIO
coOuparoIIeii JTHH3BI.
#H#HPar##H#Onpenenenue (hoKycHOTO paccTostHus u
ONITUYECKOH CHIIBI COOMPAFOIIEH JTMH3BI.
HH##H#Parf##ONBITHI IO Pa3JI0KEHUIO 0€JI0r0 CBETa B CHEKTP.
HH#Par##HONbITHl IO BOCHPUATHIO LIBETA MPEAMETOB MPU UX
HAOJI0/ICHUU Yepe3 I[BETOBbIE (GUIBTPHI
®dusnueckue siBneHus B npupoae: 3atmenus Conuna u JlyHsl,
11.10 [[BETa TEJI, ONTHYECKUE sBICHUS B aTtMochepe (mBeT HeOa,
pedpakmus, pagyra, MUPax)
1111 TexHUYecKue YCTPONCTBA: OYKH, MEpHUCKoM, ¢oToanmnapar,
' OINTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pesepdopna u mnanerapnas mozaens aroma. Mojenb
' aroma bopa
122 Hcnyckanue # TOIJVIONIEHHE CBeTa aTroMoM. KBaHTEHI.
' JIunenyaTele CIIEKTPBI
12 12.3 PannoaktuBHOCTh. Anb(a, O6eTa- 1 raMMa-u3IIydeHUS
124 Ctpoenue atoMHOr0 sipa. HykimonHast MoieIb aTOMHOTO S/Ipa.
' U30TOMBI
125 PanmoaktuBHble  mpeBpaumieHus. llepuon — mosypacmana
' ATOMHBIX SIIEP
12.6 SnepHple peaknuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U
' MacCOBOT'0 YHCEI




12.7

3H€pFI/I$I CBs3U aTOMHBIX AOCP. CBs13b MacChl U SHEPIrun

12.8

Peaknuu cunre3a u penenus sjaep. VICTOYHUKHM >HEpruu
CouHriia u 386311

12.9

Anepnas sHepretuka. JleiicTBHE paguOaKTUBHBIX WU3ITyUYCHHI
HAa >KUBbIE OPTaHU3MBI

12.10

[TpakTuueckue padbOThI:

HaGnroeHune CIIoNIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyYCHHS.
HccnenoBanne TPEKOB: W3MEPEHUE JHEPTUM  YACTHUIIBIIO
TOpPMO3HOMY ITyTH (110 (hoTorpadusim).

W3mepenue panoakTuBHOTO (poHa

12.11

@usznueckue  ABIEHUA B IPUPOAE: €CTECTBECHHBIN
paZvoakTUBHBIM (DOH, KOCMHUYECKHE JIyud, paJHOaKTHBHOE
M3JIy4€HUE NPUPOIHBIX MUHEPAJIOB, IEUCTBUE PaJUOAKTUBHBIX
M3JIy4EHUH Ha OpraHu3M 4eJI0BEKa

12.12

TexHudeckue yCTPOMCTBA: CIEKTPOCKOI, WHIWBUIYAJIbHBIN
JI0O3UMETp, KaMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUSs

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0Oro
YPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl
OCHOBHOTI0 0011ero oopazopanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu GU3UKH B HAYYHOU KapTUHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX TPEJCTABICHUNH O 3aKOHOMEPHOW CBSI3M W MO3HABAEMOCTHU
SIBIIGHUA  TPUPOABI, O POIU  OKCIepUMEHTa B  (Qu3uke, O
cucTeMooOpasyromeil poau (pU3MKKM B Pa3BUTUU E€CTECTBEHHBIX HayYK,
TEXHUKU W TEXHOJIOTHH, 00 IBOJONUN (U3HUECKUX 3HAHUA U UX POJIH B
[IEJIOCTHOM €CTECTBEHHOHAYUYHON KapTHHE MHUpPA, O BKIIAJE POCCUUCKHUX U
3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BSICHEHUE MTPOIIECCOB
OKpY’KaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHUA O BUJIAX MaTepUH (BEIIECTBO U I0JIE), O JBMXKEHUH KaK CIocooe
CYUIECTBOBaHHS MaTEpUH, 00 aTOMHO-MOJICKYJIAPHOH TEOPHU CTPOCHHUS
BElIEeCTBa, 0 (PM3NYECKOI CYUIHOCTH SIBJICHUHN MPUPOJbl (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHUE PA3INYaTh SIBICHUS
[0 ONHMCAHMIO HX XapaKTCPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JJaHHOEe (hr3nyecKoe SBJICHHUE; YMEHHUE paclio3HaBaTh
NpPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBICHUI B OKpYXarolleM MHpe,
BBIJIEJISAS UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHoBaMW MOHATHUHHOTO ammapara U CUMBOJHWYECKOTO SI3bIKA
GU3MKM ¥ HCTONb30BaHUE HMX JUIS pelIeHHs Y4eOHBbIX 3a/ay; yMEHHe
XapaKTepu30BaTh CBOWMCTBAa Tel, (U3MUECKHUE SIBIECHUS M MPOIIECCHI,
UCTIONB3YS HyHIaMEHTAIbHBIE U SMITUPUUYECKHE 3aKOHBI

YMeHne OonmchIBaTh HN3YUYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘I€CKI/IC SIBJICHUA,
HCIIOJIb3YyA (1)I/I3I/I‘IeCKI/Ie BCJIMYHUHBI

Brnanenue ocHOBaMH METOJIOB HAYYHOTO NMO3HAHUS C YYETOM COOIIIOICHHS
IpaBwJI OE30MACHOTO TPYIa: HAOM0IeHNEe PU3NICCKUX SBIICHUI:

YMEHHE CaMOCTOSATEIILHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H3
JAHHOTO Habopa 000PyI0BaHUS 110 MHCTPYKIIMHU, OMIICHIBATH XOJ OIBITA U
3aIUChIBATh €T0 PE3yJIbTaThl, HOPMYITHPOBATH BHIBOJIBL;

IPOBEJICHUE MPSMBIX W KOCBCHHBIX H3MEPCHHUN (DU3MYECKUX BEIUYUHH:
yMEHHE  IJIAaHUPOBAaTh  H3MEPEHHs,  CaMOCTOSTEIbHO  COOMpAThH
IKCIEPUMEHTAIbHYI YCTAHOBKY IO HMHCTPYKIIMH, BBIYUCIISATH 3HAUCHUEC
BEJIMYMHBI U aHAIU3UPOBATH I1I0JIy4YEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOMU
[IOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

IMPOBCACHUC HECIIOXKHBIX OKCIICPUMCHTAJIbHBIX HCCHGI{OBaHHﬁ;
CaMOCTOATEIILHO COOMPATh AKCIICPUMEHTAIBHYIO YCTAHOBKY U TPOBOIUTH
HCCJIICOJOBAHUC IO MHCTPYKIHHU, MTPECACTABIATE MMOJTYUYCHHBIC 3aBUCUMOCTH




¢uznyecKkux BEIUYMH B BUAE TaOMUMI U TpaduKOB, YUYUTHIBATH
HOIPEIIHOCTH, JIe1aTh BbIBOBI 10 PE3yJIbTaTaM HCCIEI0BAHUS

[TonnMaHMe XapaKTEpHBIX CBOMCTB (PU3HUECKUX MOeel (MaTepraibHast
TOYKa, a0COIIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHUS ra30B, XKHUIKOCTEH U
TBEPABIX TeJl, MJIaHETApHAs MOJEIb aTOMa, HyKJIOHHAs MOJENIb aTOMHOTO
A1pa) ¥ YMEHHUE IPUMEHSATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHue o0bACHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM YHCIIe
U B KOHTEKCTE CUTYyalluil MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BbBIABIATH MNPUYUHHO-CICACTBCHHLIC CBIA3M U CTPOUTH
O0OBSICHEHHE C OMOpPO Ha HM3YYCHHBIE CBOMCTBA (PM3UYECKUX SIBICHUH,
du3nIecKkre 3aKOHbI, 3aKOHOMEPHOCTH U MOZICITH

YMmenue pemats pacd€THbIe 3a1a4M (Ha 6a3e 2 — 3 ypaBHEHHI ), HCTIONB3Y S
3aKOHBI ¥ JOPMYIIBI, CBS3BIBAIOIINE (PU3UUECKUE BETHUMNHBI, B YACTHOCTH,
3alUCHIBaTh KPATKOE YCJIOBHE 3aJ]a4M, BBISABIISITH HEAOCTAIOIINE JIaHHEBIE,
BBHIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOAMMBIE i €€ peIIeHuUs,
WCIIOJIb30BaTh CIPABOYHBIE JTaHHBIE, MPOBOJUTH PAcUYEThl M OIEHUBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HaYeHUS! PU3NYECKON BETUUUHbI; YMEHUE
OTpeAeNATh Pa3MEPHOCTh (U3MUYECKON BEIMYMHBI, MOJYYCHHOH mpu
pellIeHnH 3a7a9u

YMeHHe XapaKkTepHu30BaTh NPUHIHUIIBI JEHCTBUAS TEXHUUECKUX YCTPOUCTB,
B TOM 4HcCJie OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IPOLIECCOB 0 UX ONUCAHMIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHHe uCroib30BaTh 3HAHUA O (PU3HUECKUX SIBICHUSIX B TIOBCEIHEBHOM
KU3HU JUIs1 oOecriedeHusi Oe30MacHOCTH NpU OOpaIeHUH ¢ OBITOBBIMU
npuOopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U
COOJIIOJICHHSI HOPM HKOJIOTHUYECKOTO IMOBEIEHHUS B OKpYXKarolled cpene;
NOHUMaHUE HEOOXOAUMOCTH TPUMEHEHUs JOCTWKEHUH (U3uKku u
TEXHOJIOTUH [T PalliOHATIBHOTO MPUPOIOTIOIb30BAHUS

11

OnelT moMcKa, MpeoOpa3oBaHMs U NpPEJCTaBICHUS HHGMOpPMALUU
¢u3nYecKoro coJepkaHuss C  HCIOJIb30BAaHMEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTMH; YMEHHME OLEHHBAaTh JOCTOBEPHOCTb
NOJY4YeHHOM MWH(POpPMAaLlMM Ha OCHOBE MMEIOLIMXCS 3HAHUH U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB; YMEHHUE MCIOJIb30BaTh MPU BBIMOJIHEHUH
y4eOHbIX 3aJaHUN HAyYHO-TIOMYJIAPHYIO JIUTEpaTypy (HU3UUECKOro
COJIep’KaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl ceTh VHTepHer;
BJIaJicHHe 0a30BBIMU HaBBIKaMH IpeoOpa3oBaHus WHPOPMAIIUU U3 OJTHOU
3HaKOBOW CHCTEMBI B JIpyryl0; YMEHHE CO3/1aBaTh COOCTBEHHEIC
MMCbMEHHBIE W YCTHBIE COOOIEHHWS Ha OCHOBE UWHMOpMAIUU U3
HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

K IIpoBepsiemMblii 31eMeHT cOaepP:KAHUSA
o

1 MEXAHUYECKUE ABJIEHUA

11 Mexanuueckoe JBHKCHHUE. MarepuanbHas TOYKa. Cucrema oTcuéra.

OTHOCHUTENBHOCTh JABHXXCHUA

PaBHOMepHOE M HepaBHOMepHoe aBrkeHHe. CpemHsis ckopoctb. dopmyna mis
1.2 | BwluMcCleHus cpeqHeit ckopoctu: v = S/t

PaBHOMepHOG HpﬂMOJ’IHHGfIHOG JBHMIXKCHUC. 3aBHCHUMOCTh KOOpAWHATBI TCJIa OT
BPEMCHH B CJIydac PaBHOMEPHOTI'O HpHMOHHHeﬁHOFO JBHXKXCHUA:

1.3 x(f)=x,+vt

I'paduku  3aBUCUMOCTH OT BpEMEHH JUIS TPOEKIUU CKOPOCTH, TPOCKIUU
IepeMeNIeHus, IyTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUH

3aBUCHMOCTD KOOpAuHATBl TCJIa OT BPEMCHU B CJIy4a€C pPAaBHOYCKOPCHHOI'O
HpSIMOJIHHCﬁHOFO JABVKCHUA

351 Ry

Sx(f) — 1'39__ * I- ax *

DopMyJIbl AJ1s TPOEKLUHU MEPEMEIICHUS, TPOSKIIUU CKOPOCTU U MPOEKIIMH YCKOPEHUS
IpU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBYKEHUU:

2

.

1.4 Sx (f) =gy~ ?+ax ]

|

U.\'(I) =Upy +a, -1,

a. (f)=cast,

x

“
e 2 _ 5
Uy Uiy .5,

I'paduku 3aBUCUMOCTH OT BPEMEHHM JJIsl IPOEKIMH YCKOPEHUs, TPOESKIIMUA CKOPOCTH,
MIPOCKLUN TEPEMEILEHHs], KOOPAMUHATHI IIPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEHWHOM
JBAKECHUH

CBobonnoe mnanenue. PopMysibl, OMHMCHIBAIOIIUME CBOOOIHOE IMaJeHHE Teja Mo
L5 BEPTUKAJIN (ABMKEHHUE TeJla BHU3 WJIM BBEPX OTHOCHUTEIIBHO MOBEPXHOCTU 3E€MIIH).
’ I'paduku 3aBUCUMOCTH OT BPEMEHHU JIs IPOSKIIUU YCKOPEHUS, IPOSKIIMH CKOPOCTH

1 KOOPAWHATEI ITPU CB060[[HOM MaacHUu TCJia MO BEPTUKAIN

CKopoCTh PaBHOMEPHOTO JBHXKCHUS TEJIa 110 OKPYKHOCTH. Hampasienue cKkopocTH.
1.6 | ®opmyna i BBIYKCICHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH H IEPUOJ
oOpareHus:




2R

U=T

L[eHTpOCTpCMI/ITeJIBHOC YCKOpCHHUC. HanpaBneHHe HCHTPOCTPCMHUTCIILHOI'O
YCKOPCHUH. CDopMyna IJI BBIYUCJICHUA YCKOPCHUA:

_ b
R
®opmyiia, CBI3BIBAIONIAS IEPUOJT M YACTOTY OOpaIICHUS:
V= :
T

17| PT7w
1.8 | Cwuna — BekTopHas ¢pusndeckas BennunHa. CI0KESHHE CUIT
1.9 | SBnenue unepuuu. [lepsoiit 3akon HetoToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHHUS Tela U BEKTOpa CUJIbI, ACHCTBYIOLIEH Ha
TEJI0
Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:
11| P = Fis
Tpenue Mokos U TpeHue CKoNbXeHUs. Dopmysia A BBIUUCICHUS MOMAYJS CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =k
Hedopmarus Tena. Ypyrue u Heynpyrue qedopMaiui. 3aKoH ynpyroi nedopManuu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TsAroreHue. 3akOH BCEMUPHOTO TATOTEHMUSL:




My -4
F:G.:—_“

R
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO TaICHHUS.

dopMyna 1711 BBIYUCICHHSI CHIIBI TSDKECTH BOJIM3HM MoBepxHOCTH 3emiu: F = mg.
JBwxenue mnanet Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocTs u

Heperpy3Ku

Nmmynse Tena — BekTopHas (pu3ndeckas BEIIMUMHA.
1.15 p=mb

I/IMHy.]'IBC cucteMbl Ten. U3MeHeHne HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

3akoH COXpPaHCHUA UMITYJIbCA JJI 3aMKHYTOﬁ CHUCTCMBI TCJI:
1.16 | p=myly +m, U, =const

PeakTuBHOE NBUKEHUE

MexaHnuueckas pa60Ta. dDopMyJIa JJIA BBIYHUCIICHUA pa6OTLI CHIJIBI:

A=Fscosa

MexaHnueckas MOIIHOCTb:
1.17

Kunernueckas u MMOTCHIMAJIbHAA SHCPI'UA. (DOpMy.]'Ia JJIA BBIYUCIICHUA
KUHETUYECKOM OHCPIruu:

mu”
Fos
K ')

it

118 Teopema o kuHeTHYecKou sHeprun. Popmyiia i BHIYUCICHUS TOTCHIMAIBHON

3H€pI‘I/II/I TCJ1a, IOAHATOI'O
HaI 3eMIIEH:

MexaHuyeckas SHEpIrus:

E=E,+E,

1.19 .
3aKOH COXpaHEHMsI MEXaHNUeCKOoN 3Heprun. Popmyia s 3aKOHA COXPaHEHUs

MEXaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TpeHus: £ = const.
[IpeBpaienne MexaHU4EeCKON IHEPTUH NPU HATMYUH CUJIbI TPEHUS.

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
1.20 | Ppryar. Moment cuibl: M - Fl.
VYcioBre paBHOBECHS pbluara:




M +M, +..=0
[ToasrxHbIN 1 HeMOABWXKHBIN O0510Ku. KITJ] mpocThix MEXaHU3MOB,

n= Anonesuas
*‘4ﬂrpaqennaz

1.21

JlaBienue TBEpIOTO TENA.
®opmyna Al BEIYUCICHUS JaBICHHs TBEPAOTO Tea:
F
F="g:
JaBnenue raza. ATMmocdepHoe 1aBlIeHNE.
l'unpocraTudeckoe AaBlieHUE BHYTPU SKUIKOCTH.
®dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+Pm,
1.22 | 3axkown Ilackansa. ['mapaBnuueckuii npecc
3akoH Apxumezna. @opMyina AJis ONpeeieHUs BbITAJIKUBAIOLIEH CUITbI, AEUCTBYOLIEH
Ha TeJIO, NOTPYKEHHOE B AKUIAKOCTh WM ra3:
1.23 F.—‘q:u. —peV
VYcnosue mraBanus tena. [InaBanue cy10B 1 BO3yXOIUIaBaHUE
Mexanuueckue koneOanus. AMIUIMTYAa, TIEPUOJ M YacToTa kKojebanuil. dopmyna,
124 CBSI3BIBAIOIIAS YACTOTY U MIEPUOJI KOIeOaHUH:
. Y 1
T
125 Marematnueckuii W NpYXKUHHBIA ~ MasTHUKMU. lIpeBpamienwe »sHeprum npu
' KOJIeOATETBHOM JBMKEHUH
1.26 | 3aryxaromue koneOanus. BoiHy)eHHbIe KojeOanus. Pe3zonanc
Mexannueckue BoJHBL llpomonbHble M TonepedHble BONHBL. [{nMHAa BOMHBI U
CKOPOCTb PacIpOCTPaHEHHUs BOJIHBI:
1.27 R
128 3ByK. I'poMKOCTbh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULIE JIBYX
' cpen. MudpasByk U yibTpasByk
Ipaxmuueckue pabomul
N3mepenue cpemHeil TMIJIOTHOCTH BEUIECTBA; ApPXMMEIOBOM CHIIBI; KECTKOCTHU
129 MPYXKUHBL, KO3(DUIMEHTa TPEHUS CKONBXKEHUS; paOOThl CHIBI TPEHUS, CHIIBI

yIPYTOCTH; CpeAHEH CKOPOCTH MABIDKEHHs Opycka MO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHHus: OpycKa IMpH JBWKEHUU 10 HAKIOHHOHW IUIOCKOCTH; YacTOTHI U MEpHOa
Kose0aHUIl MaTeMaTUYeCcKOro MasTHMKA; YacTOThl M MHepuoja KoseOaHui




MPYXKUHHOTO MAasTHHKA; MOMEHTa CHWJIbI, JEUCTBYIOUIETO Ha pblyar; paOOThl CHIIbI
YOPYTOCTH MPHU MOABbEME Ipy3a ¢ MOMOIIbIO HEMOJBUKHOIO 0JI0Ka; pabOThl CHIIbI
YOPYTOCTH MPU MOAbEME I'py3a C IOMOILBIO MOABMKHOTO OJI0Ka.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOM YacCTU
T€Na U OT IUIOTHOCTH >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI OT MacChl
TE€Na; CHUJIbl TPEHMSI CKOJBXKEHHS OT CHJIBl HOPMA@JIbHOIO JABJIEHHUS U OT poja
MOBEPXHOCTH; CHJIBI YIIPYT'OCTH, BO3HUKAIOIIEH B MIPY>KUHE, OT CTENIEHH AePOopMaLun
HpPYKUHBI; YCKOPEHUs OpycKa OT yIJla HaKJIOHA HallpaBJIAOIIE; epruo/ia (4acToThl)
KoJe0aHUN HUTSHOIO MasTHUKA OT JUIMHBI HUTH; Mepuojia KoseOaHuil npy>KMHHOTO
MasTHUKa OT MaccChl Ipy3a U *KECTKOCTU MPY>KUHBI; UCCIET0BAaHUE HE3aBUCHUMOCTHU
nepuoja KojiebaHW HUTSHOTO MasTHHKa OT Macchl rpysa. IIpoBepka ycnoBus
paBHOBECHS pblyara

Dusuueckue A61eHUs 6 npupooe: TPUMEPH] IBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B
JKUBOU W HEXKUBOM IIPUPOJE, NIEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIINBBI
W OTJUBBI, ABWXKeHUE IIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE JIBH)KEHHME KMBBIX

1.30 OpPraHU3MOB, pblUaru B TeJ€ YEJIOBEKA, BIUSHUE aTMOC(EPHOTro JaBJIECHUS Ha KHUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHHUE,
CEICMHMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CIUAOMETp, IATYMKU IIOJOXKEHUS, PACCTOSIHUA H
YCKOpEHUS, JWHAMOMETDP, IOAIIMIIHMKHK, PpAaKeTbl, pblYar, MOABWXXHBIA U

131 HEMOJABWKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXAaHHU3MbI B OBITY,

' cooOuiarmuecs: Ccocyipl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKHHA IIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcCOC, apeoMeTp, 3XOJOoT,
UCIOJIb30BAHUE YIbTPa3ByKa B OBITY U TEXHHKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOECHMS BEILLECTBA.

2.1 Mogenu  TBEPAOTrO, JKUAKOTO W Ta3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrannnueckue u amopgHbie Tena

29 JIBmkeHne yacTtull BemiecTBa. CBsA3b CKOPOCTH JBMKEHUS YacCTHLL C TEMIIEPATYPOU.

' BpoyHoBckoe nBuxenue, tuddysus

2.3 | CmauuBaHUE U KaWUISIPHBIC SIBJICHUS

2.4 | TennoBoe paclIMpEeHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u Teruionepenaya kak cnocoObl HI3MEHEHUS! BHYTPEHHEH

’ SHEPrHu

2.7 | Bwuppl TemIonepenadn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3JIy4YE€HUE
Harpeanue u oxnaxaenue ten. KonnuecTBo TemIoThl. Y AeabHas TEMIOEMKOCTD:

28 O=cem(t,—t,)
3aKOH COXpaHEHHs SHEPTHHU B TEIUIOBBIX IIpolieccax. Y paBHEHHE TEIUIOBOrO OajlaHca:

2.9

0 +0, +..=0




Hcnapenne u konneHcanys. MIsMeHeHne BHyTPEHHEN SJHEPTHH B IIPOLIECCE UCTTAPEHUS

2.10 u koHAeHcaruu. Kunenue sxuakoctu. Y nenpHas TemioTa nmapooopaszoBanus: L = O/m
2.11 | BnaxHocTb BO31yXa
[InaBnenue u kpuctamszanus. M3MeHeHre BHYTpEHHEN SHEPIrUU NPH IUIABJIICHUH U
KpUCTAJUIM3alMU. Y AeJIbHAs TEIUIOTa TUIaBICHUS:
2.12
' ,_9
T om
)13 BuyTpeHHss 3Heprusi cropanus TOIUIMBA. Y IebHAas TEIJI0Ta CTOPAHMS TOIUINBA: ¢ =
' O/m
2.14 | Tlpunuuns! pa®oTsl TemnoBslx apurateneid. KI1/] rennosoro asurarens
Ilpakmuueckue pabomwl
N3mepenne ynenbHON TEIIIOEMKOCTH METAUIMYECKOTO LHWIMHAPA;, KOJIUYECTBA
TETUTIOTHI, TOJYYEHHOTO BOJONH KOMHATHOM TeMIlepaTypsl (PMKCUPOBAHHON Macchl, B
215 KOTOPYIO OIYIIEH HAarpeThlil MWIMHAP; KOJIUYECTBA TEIUIOThI, OTJIaHHOTO HAarpeThiM
' LUMIMHIIPOM, TOCJE OMYCKAaHUS €ro B BOJy KOMHAaTHOM TeMIepaTypbl; OTHOCUTEIBHON
BJIQXKHOCTH BO3/1yXa; YAEIbHOM TEIJIOTHI IUIaBJICHUS Jpaa. MccienoBanue n3MEeHEHUs
TEMIEpaTypbl BOABI MPH PA3IUYHBIX YCIOBUSX; SBIEHUS TEIUIOOOMEHa TMpu
CMELIMBAHUU XOJIOAHOW U ropsiuei BOJbL; Mpoliecca UCIapeHUs
Duzuueckue A671eHUs 8 NpUpoOe: TOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHBIE SIBICHUS
2.16 | B mpupoxae, KpucTauibl B Tpupoje, uinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsI, CHETa
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPbl HCIOJB30BAHUS KpPUCTAIJIOB,
2.17 | XUOKOCTHBIN TEPMOMETP, JATUUK TEMIIEPATYPbI, TEPMOC, CHCTEMA OTOIJIEHUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOUHA, IBUTaTeIb BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Dnextpuszaius Tein. J[Ba BUuaa 3JeKTpUUECKHX 3apsiioB
3.2 | BsaumopelicTBue 3apsKEHHBIX Tenl. 3akoH KysoHa
3.3 | 3aKkoH COXpaHEHUs IEKTPUUECKOro 3apsaa
34 Onexrpuueckoe mnone. Hanpsx€HHocTs  anekTpuyeckoro  monst.  [IpuHiun
' CYNEPIIO3UINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn osnektpuueckux 3apsaoB. JlelicTBHE  3JIEKTPUYECKOTO TOJsA  HA
' 3eKTpUUecKue 3apsaabl. [[poBOAHUKN U JUAIEKTPUKU
[TocTostHHBIN diekTpudecKkuid ToK. JleWcTBus snekTpuyeckoro Toka. Cuia Toka.
3.6 | Hampsxenue.
I=q/t, U=A/4
37 DNEKTPUUECKOE COIIPOTUBIIEHUE. Y AEIBHOE 3IEKTPUUECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma mJ1g yyacTka anekrpuaeckont nenu: / = U/R
3.9 | IlocnenoBaTenbHOE COEAUHEHUE TIPOBOIHUKOB:




I,=I,; U=U,+U,: R=R +R,

Hapamleanoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O CONIPOTUBJICHUS:

1

U =UgI=I+I;R=

-

e

CwMenranHbIE COCAUHCHUS ITPOBOAHUKOB

3.10 | PaGota u mMomHOCTB AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 2
QO=I"-R-t
312 OmnpIT OpcTeaa. MarHuTHOE 1OJI€ MPSIMOTO MPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHOM
’ WHTyKIIAH
3.13 | MarauTHoe 1nojie NoCTOSSHHOTO MaruuTa. B3anmoielicTBie MOCTOSSHHBIX MATHUTOB
3.14 | ]JleiicTBHE MarHUTHOIO MOJIA HA MPOBOJIHUK C TOKOM
3.15 | Omnsbitsl @apages. SBneHue annekTpoMaraiuTHOW nHAyKuuK. [Ipasuiio Jlenna
Ipakxmuueckue pabomul
N3mepenue 3neKTprUUecKoro COMpOTUBIEHUS PE3UCTOPA; MOIIIHOCTH JIEKTPUUECKOTO
TOKa; pabOThI MEKTPHUUECKOT0 TOKA.
UccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, BOSHUKAIOIIETO B MPOBOAHUKE (PE3UCTOPHI,
316 JaMIIOYKa), OT HANpPsDKEHHsS] HAa KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH CONPOTUBIICHUS
' OT JJIMHBI IPOBOJHMKA, IUIOLIAJM €ro IONEPEYHOr0 CEYEHUs U YIEIBHOIO
COIIPOTHBIICHUS.
[IpoBepka mpaBmiia Ui 3IEKTPUYECKOTO HAMPSIKEHHUS MPU IOCIEI0BATEIbHOM
COCIMHEHUH NPOBOJHMUKOB; TpaBWia JUIS CHJIbl DJIEKTPUYECKOrO0 TOKa IpHU
napauieIbHOM COeIMHEHUHU POBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue AGNeHUs 6 npupode. DSICKTPUYECKHE SBICHHA B arMmocdepe,
3.17 | 3AEKTPUYECTBO >KUBBIX OPraHU3MOB, MATHUTHOE 10JI€ 3eMJIH, Apei( MOIIOCOB, POJib
MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3emie, TIOJISIPHOE CHUSTHUE
Texnuueckue ycmpoiicmea: dAEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUNK
318 INMEKTPUYECKON DHEPTHH, DIIEKTPOOCBETUTEIIbHBIE MPHOOpPHI, HarpeBaTeIbHBIC
' 3IEKTPONPUOOPHI (MMPUMEPHI), DIIEKTPUUECKHUE TMPETOXPAHUTENH, 3IEKTPOMATHHUT,
AJIEKTPOABUraTENb IOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 | DnekrpomarHuTHbIe BOJHBI. [lIkana 351eKTpOMarHuTHRIX BOJIH
3.20 | JlyueBas moznens cBeta. lIpsimonmHelHOE pacpoCTpaHEHUE CBETA
3.21 | 3akon orpaxkeHus cseta. [Inockoe 3epkano
3.22 | Tlpenomnenue cBeta. 3aKOH NMPETIOMIICHHS CBETa
3.23 | ucnepcus cBeta
394 JIunza. Xop nyyeid B inH3e. DOKYCHOE pacCTOsIHUE JUH3bI. ONITHYECKas CUJla JIUH3BI:
' D=1/F
3.25 | TI'ma3 kak ontuyeckas cuctema. Onrudyeckue npudopbI




Ipakmuueckue pabomul
H3mepeHne ONTHYECKONW CHIIBI COOMpAromeil JUH3BI, (OKYCHOTO PpaCCTOSHUSA
coOuparoliel JUH3bI (II0 CBOMCTBY paBEHCTBA pa3MepOB IpeaMeTa U U300paKeHus,

3.26 | Korja mpeaMeT pacioyioKeH B JBOMHOM (OKyce), ToKa3aTels MPEeIOMIICHHUS CTEKIIa.
HccnenoBanue cBOMCTBa M300pa)keHUs, MOJIYYEHHOIO C IOMOIIbIO coOMparoleit
JMH3BL, U3MEHEHUS (DOKYCHOTO PACCTOSIHUS JBYX CIOKEHHBIX JIMH3; 3aBUCHMOCTH
yIi1a IpeJOMIICHHUSI CBETOBOTO JIy4a OT yIJia aJIeHUs Ha TPAHULIE «BO3IYX — CTEKIIO»
397 Qusuueckue sa6neHuss 8 npupooe: 3atMenus Connua u JlyHbl, 1[BeTa Tell, ONTHYECKUE
' siBIIeHUs B aTMoc(epe (uBeT Heba, pedpakius, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea. 09KU, IEPUCKOI, GOTOAIIAPAT, ONTUYECKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anba-, 6eTa-, ramma-usnydeHus. Peakiuu anbga-u 6eta-pacmaia
4.2 | Omnsitel Pesepdopna no paccesauto anbha-vactuil. [lnanerapuas Mmoaens atoma
4.3 | CocraB aToMHOrO sA1apa. M3oTonsl
4.4 | lIlepuon nomypacnaaa aTOMHBIX JIEP
4.5 | Snepnble peakuuu. 3aKOHbI COXpPaHEHHUS 3apsAI0BOTO U MaCCOBOTO YUCEN
Dusuueckue A61eHUs 6 NPUpoOe: eCTECTBEHHBIN PaIMOAKTUBHBINA (POH, KOCMUYECKHE
4.6 | nyud, paMOAKTHBHOE W3TYUYCHUE MIPUPOIHBIX MUHEPAJIOB, ICHCTBUE PaIMOAKTUBHBIX
W3JIy4eHUN Ha OPraHUu3M 4YeJIOBeKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAWBUAYAIbHBIN JO3UMETp, Kamepa

BI/IJIBCOHa, AACPHAA SHEPTCTUKA
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2-x yactsax; 1-e uznanue, 8 kinacc/ benara B.B., Boponnosa H.W., JlomauenkoB
N.A. u np.; nox penakiueit [Tanedparnena FO.A. AkiimonepHoe 00IIECTBO
«M3natenbctBo «IIpocBenienner

» dusuka: HXKEeHEpHl OyayIIero: 9-i kiacc: yriryOJIeHHbI ypOBEHb: YICOHHK: B
2-x yactax; 1-e uznanue, 9 xinacc/ benara B.B., Boponnosa H.H., JlomaduerkoB
N.A. n np.; noxn penakuueit [lanedparuesa FO.A. AkuroHepHO€e 001IECTBO
«M3parenscTBO «IIpocBemieHue
» dusuka: 7-i kacc: 0a30BBIN YPOBEHb: YU€OHUK; 3-€ U3/laHue, TepepadoTaHHOE
[Tepeimkun .M., IBanoB A.M. AxumonepHoe o61iecTBo «I3marenbeTro
«IIpocsemenue»

» dusuka: 8-t kacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-€ U3aHuE, epepadoTaHHOE
[leppiikun .M., UBanos A.M. AkumonepHoe oOmectBo «M31aTenbeTBo
«IIpocBemenue»

» dusuka: 9-i1 knacc: 0a30BBIN YPOBEHb: YU€OHHUK; 3-€ U3/laHKe, TepepaboTaHHOE
[Teppimkun .M., I'ytauk E.M., BanoB A.U. u 1p. AKimoHepHoe 00I1eCTBO

(<H3I[aT€JH>CTBO «HpOCBGHleHI/Ie»



METOANYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
1. Jlykamuk B.U., UBanosa E.B. C6opnuk 3aaa4 no ¢usuke a1t 7-9 kiaccos

ob1meoOpa3zoBaTeNbHBIX yupexaeHuil. — 13-e u3a. — M.: I[Ipocsemenue, 2000. —

224 c.: min. — ISBN 5-09-009531-0

2. Mapon A.E. ®usuka. 7 kitacc: yueOHo-MeToaudeckoe rnocooue / A.E. Mapos,
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9. Kupuxk JI.A. ®uzuka-8. Pa3HOypOBHEBBIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIE

pabotsl. — M.: Unekca, 2003, - 160 c.: un. ISBN 5-89237-075-5

10. . Kupuk JI.A. ®u3nka-9. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE U

KOHTpOJbHbIE paboTsl. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-027-5

11.BonkoB B.A. Tectsl o ¢pusuke: 7-9 kmaccel. — M.: BAKO, 2010. — 224 ¢. —

(Mactepckas yuutens). [ISBN 978-5-408-00142-2

12.I'yrauk E.M., Pei6akoB E.B. ®usuka. 7 ki1.: [loypouHoe u TeMaTudeckoe



iaHupoBanue K yueouuky A.B. [1€poimkuna «@usuka. 7 kinacey / [lox pen.

E.M. I'ytauk. — M.: Jlpoda, 2001. — 96 c.: uin. ISBN 5-7107-4102-7

13. .I'yrauk E.M., Pri6akoB E.B., [llaponuna E.B. ®usuka. 8 ki.: [loypouHoe u
TeMaTHUYeCKOe IIaHupoBaHue K yueOHuKy A.B. [1éppimknna «Pusuka. § kinace»

/ Tlox pen. E.M. I'yrauk. — M.: Ipoda, 2001. — 96 c.: un. ISBN 5-7107-4658-4

14. I'yrauk E.M. ®@u3uka. 9 ki1.: [loypoyHoe 1 TEMAaTHYECKOE TIIAaHUPOBAHUE K
yueonuky A.B. [I€peimkuna, E.M. I'yTHuk «®uzuka. 9 xnacey» / Iox pen. E.M.
I'yrauk, E.B. lllaponuna, 3.U. Jloponuna. —4-e uzn., crepeoturt. - M.: [Ipoda,

2003. - 96 c.: un. ISBN 5-7107-7567-3

15.PermkeBry A.I1. @usnka. 3agaunuk. 10-11 xi.: [Tocobue mnsg
ob1eoOpa3oBar. yueb. 3aBeicHUN. — 6-¢ u3., crepeotu. — M.: JIpoda, 2002. —

192 c.: un. (agaunuku «JIpodsr»). ISBN 5-7107-5750-0

16.Kynepmreitn }0.C. @uznuka. OnopHble KOHCIEKTHI U U PEepeHIITPOBAHHbBIE
3amauu. 7, 8, 9 xnaccel. 2-e uza. [lepepad. U nomn. — CII16.: BXB-IletepOypr,

2007.—-208 c.: nn. ISBN 978-5-94157-891-7

17.Kabapaun O.®D., OpsoB B.A. ®usuka. TecTsl. 7-9 knaccel: YueOH.-METO/.

nocobue. — 4-e uzf., crepeorurn. — M.: [Ipoda, 2000. — 96 c.: wi. ISBN 5-7107-
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HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. OGpa3zoBarenbHbIi mopTan « kimace» http://www.yaklass.ru/

2. Enunas komnekius L{OP http://school-collection.edu.ru/

3. CaiiT (penepanbHOr0 MHCTUTYTA NIEJAroruuecKuX u3Mepenuit: http://fipi.ru/

IIpnioxenue

HNrorosasi KOHTPOJIbLHAs padoTa 1o TemMe " JIEKTPOMATHUTHOE MOJIE.
JJIeKTPOMArHUTHbIE BOJIHbI. KBaHTOBbBIE siBJIeHUs "

Pusuka 9 kaace (Yray0JeHHbI YPOBEHb )

Yposens 1.

1. Komy u3 y4€HBIX IPUHAIEKUT OTKPBITUE HEUTPOHA?

a) A. bekkeperb; 0) . Yensuky;

B) O. Pesepdopa; r) J1. TomcoH.

2. 0-U3JIyUYEHHE 3TO:

a) IOTOK SIEp renus; 0) MOTOK HEUTPATBbHBIX YACTHII;

B) ITOTOK OTPUIATEIbHBIX YaCTHII; T') HET IPaBUJIILHOIO BapyaHTa OTBETA.

3. Uto npeacraiisieT cOO0M y-U3IIyYeHHUE:



a) IOTOK SIAEp remnus; 0) IEKTPOMArHUTHBIE BOJIHBI OOIBIION
Y4aCTOTHI;
B) ITOTOK MPOTOHOB; I') MOTOK 3JIEKTPOHOB.

4. Yucno 3JIEKTPOHOB B aTOME PABHO:

a) CyMMapHOMY YKCJIy IPOTOHOB U HEUTPOHOB; 0) unciy HEUTPOHOB B
AIpe;

B) Pa3HOCTH MEX]Iy YUCIIOM MPOTOHOB U HEUTPOHOB; I') YUCITY TIPOTOHOB B
AJIpe.

5. Kakoe(-ue) yrBepxaeHue(-s1) BEpHbI?
A: M30TOIBI OJHOTO XUMHUYECKOTO 3JIEMEHTA COIEPIKAT Pa3HOE KOJIMUECTBO
HEUTPOHOB

b: u3oTomnsl OJHOI'0 XMMHNYCCKOT'O DJICMCHTA COACPKAT OAMHAKOBOC

KOJIMYECTBO
MIPOTOHOB
a) TOJIBKO A; 0) Tosbko b;
B) 00a yTBEPKICHUS BEPHBI; r) 00a yTBEpKIECHUE HEBEPHBI.
Yposens 2.

6. CKOJIbKO MPOTOHOB ¥ HEUTPOHOB COJACPIKUTCS B SAJIpe aToMa cepedpa

A8

7. [Ipoun3soina ciaeayromnias saepHas peaxius .
UB+4He — jn + IN

Breruncnure 3apAaA0BOC 1 MAaCCOBOC YHCJIA AdJpa a30Ta.



Ypoesens 3.

8. PaccumTaiiTe nedext Macchl M SHEPTHIO CBS3U SApa aToMa KUCIOpoa

Howmep [IpoBepsiemMbie 27IEMEHTHI COAEPKaAHUS
3a/laHus

Yposens 1

1 12.1
2 12.3
3 12.3
4 12.4
5 12.5
Yposens 2

6 12.3
7 12.6
Yposens 3

8 12.7

Kpumepuu oyenusanusn:
3amanus 1-5 onenuBarorcs 1 6amnoMm;
3amanus 6-7 olleHUBaAIOTCA 2 OajljlaMu;

3aganue & OeHUBATCA 3 OaTaMHu.

KoxnuectBo OaLioB OrMeTka




11-12

9-10

Meunsiiie 6
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