


IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHUW M TPEOOBAaHUU K pe3yJibTaTaM OCBOCHHS Ha
yriyOonéHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOI paboueild mporpaMMbl BOCITUTAHUS
u KoHuenuu npenogaBanus yueOHoro npeamera « Dusukay.

Copepxanue mporpamMmbl M0 (U3MKE HANPABIEHO Ha YJIOBIETBOPEHUE
HOBBIIIEHHBIX 3alpOCOB OO0yYaromMXCs, CTpeMsIIMXcsi K Oonee riayOokomy
OCBOCHMIO (DU3MYECKMX 3HAHWW, W Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxca. B nporpamme mno (u3uke  y4UTHIBAIOTCSA
BO3MOXHOCTH Yy4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), npejjaraeT IpUMEpPHYIO MOCIE0BATEILHOCTD
U3YUYEHUS] T€M, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa C IEJIbI0 OKa3aHHWs METOJUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboveil MporpaMMbl IO Y4EOHOMY IIPEIMETY .

®dwu3rka SBIAETCS CUCTEMOOOPA3YIONIUM JIJISi €CTECTBEHHOHAYYHBIX YICOHBIX
PEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OUOJI0THEH, acTpoHOMUEH U Pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpA, MPEJOCTaBISET HauboJiee sICHbIE
o0pa3upl MPUMEHEHHUs HAYYHOT'O METOJa MO3HAaHMS, TO €CTh Croco0a MOITy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTo OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHusl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTHU U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3ydyenne ¢usuku Ha YyriayOJIEHHOM YypOBHE IMPEAINONAracT YyBEPEHHOE
BIIJICHUE CIEeAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMH
€CTECTBEHHOHAYYHYI0 T'PAaMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OLICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'0 UCCIIEAOBaHUS;

WHTEPIPETUPOBATh JAHHBIE M HCIOJIb30BaTh HAyUYHBIE JOKa3aTEIbCTBA JJIS
MOJIYYEHHUSI BBIBOJIOB.

Henu wuzydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenogaBaHusi yuyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoir @eaepauuu, peaTn3yrOMMX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHOW pelIeHUEM
Konnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenus: Gpu3NKu Ha yriiyOlIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECa M CTPEMJICHUS OOyYaronIuxcsi K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa M3y4deHHs] OCHOB
CTpOeHHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHWE YyMEHUW NTPUMEHATh (U3MUYECKUE 3HAHUS U Hay4yHBIE
JI0KA3aTeNIbCTBA ISl OOBICHEHUS OKPY KAIOIINX SBJICHHIA,

dbopMHUpOBaHWE TIPEACTABICHUA O poNM (PU3MKU 171 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccHoHanbHON  JEesATEeNbHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKAa K
TanbHEHIIIeMy 00yYEHHUIO B 3TOM HalpaBIICHHH,

dbopMHUpOBaHWE TOTOBHOCTH K JallbHCUIIEMy W3y4YCHHIO (U3NKU Ha
yriyOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX MPpoduiieii 00yueHus: Ha ypoBHE
cpeaHero oo1ero oopa3oBaHus.

JlocTiwkeHrne 3THX Iejiel mporpaMMbl 1Mo ()U3UMKE Ha YPOBHE OCHOBHOTO
o0111ero oOpazoBaHus 00ECIIEUNBAECTCS PEIICHUEM CIIETYIONINUX 3a/1a4:

npUOOpETeHNE 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHX,
TETJIOBBIX, JIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHNEe YMEHHUIM aHATM3UPOBATh U OOBICHITH (U3HUECKHUE SIBJICHUS HA
OCHOBE M3yYCHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KAYECTBEHHBIX 3a71a4, TPEOYIOMHX
CO37aHUSl W WCIONB30BaHUS (PU3MUECKUX MOJIENeH, BKIIOYas TBOPYECKUE U
MIPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCIIEOBATEIbCKUX YMEHMI: HAOMIONATh SIBICHUS W U3MEPATH
(bu3HYeCcKre BEIIMYMHBI, BBIIBUTATh THIIOTE3bl U TpEjIarath SKCIIEpUMEHTAIbHBIC
CIOCOOBI UX TPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTATBHBIC
WCCJIeIOBAHMUSI, AaHATTU3UPOBATH MOJIYYCHHBIC TAHHBIE U JIETaTh BHIBOIBI;

OCBOCHHE NpUEMOB paboThl ¢ WHOpMalueld (HU3UIECKOTO COAepKaHUS,
BKJIFOYasi MH(POPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, HHTEPIPETALHS U
KPUTHYIECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepamu mpodeCcCHOHATBHONU NEITeIbHOCTH, CBI3aHHBIMU C
Gbu3NKON, U COBPEMEHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3nUecKoi HayKH.



Ha uzyuenue ¢pusuku (yriryOi€HHBINH YPOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBanus orBoauTcst 340 yacoB: B 7 kitacce — 102 yaca (3 gaca B Hejienno), B 8
kiacce — 102 gaca (3 yaca B Heento), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIO).



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 KUIIACC

Ne
n/n

HaumenoBanue
pa3aesioB u TeM
MPOrpamMMbI

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

DJIeKTpPOHHbIE (LM(pPOBbIE)
o0pa3oBaTe/bHbIE PECypPChl

Pa3nes 1. ®usuka u eé posn B

MO3HAHUHU OKPYKAIOIIEro Mmupa

1.1

®dusuka — Hayka o
npupoje

Bnbnunoteka LLOK https HYPERLINK
"https://m.edsoo.ru/7f416194"://

HYPERLINK

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

HYPERLINK

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

HYPERLINK

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

HYPERLINK

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

HYPERLINK

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

HYPERLINK

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

HYPERLINK

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

HYPERLINK

"https://m.edsoo.ru/7f416194"416194

1.2

du3nyeckre BETHINHE

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

1.3

EcrecTBeHHO-Hay4HBIN
METO]1 TO3HAHUS

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




Hroro no pazneny

8

Pasnen 2. IlepBoHavaibHbIE CBeACHUS 0 CTPOCHHH BelleCTBA

Bubnnoteka LOK

2.1 CrtpoeHue BelecTa 2
https://m.edsoo.ru/7f416194
BIDKEHUE U
A . Bubnnoteka LOK
2.2 B3aNMOJICHCTBHE 4
https://m.edsoo.ru/7f416194
YaCTHI] BEMIECTBA
)3 ArperatHble | Bubanoteka LOK
' COCTOSTHHS BEIIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 7

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl

31 MexaHnu4deckoe 10 bnbnnoteka LLOK
' JIBU)KEHUE https://m.edsoo.ru/7f416194
39 HNuepnus, macca, 9 bnbnnoteka LLOK
' IJIOTHOCTh https://m.edsoo.ru/7f416194
Bubnnoteka LLOK
33 Cuita. B 15
HIa. BHJBL CHt https://m.edsoo.ru/7f416194
Hroro no pazneny 34

Pasnen 4. /laBiienue TBEpABIX

TeJ, JKHMAKOCTEH U ra3oB

[aBnenue. [lepenaya
JIaBJICHUS TBEPABIMU

Bnbnunorteka LLOK

4.1 5
TelIaMH, )KUJIKOCTIMHU U https://m.edsoo.ru/7f416194
razamu
bnbanoteka LLOK
4.2 JlaBneHue xKuJIKOCTU 6 4

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




43 AtmochepHoe 5 1 Bubnanoteka LOK
' JlaBJICHHUE https://m.edsoo.ru/7f416194
[evictBue )KI/I}IKf)CTI/I 51 BuGnoTexa LIOK
4.4 rasa Ha Iorpy>kK€HHOE B 12 3
https://m.edsoo.ru/7f416194
HHUX TEJO
Hroro no pazneny 28
Pazgen 5. PaboTa 1 MOIIHOCTB. JHEPrust
Bubnmnoteka LOK
5.1 Pa6 6 1
aboTa H MOMHOCTE https://m.edsoo.ru/7f416194
Bubnanoteka LOK
5.2 [IpocThie MexaHU3MBI 8 2 4
https://m.edsoo.ru/7f416194
53 Mexanuueckas 5 | bnbnnoteka LLOK
' SHEPTHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 19
Pa3neu 6. [loBTopuTe1bHO-0000111a101IM I MOYJIb
6.1 IToBTOpUTENBHO- 6 Bubnnoteka LOK
' 00001IaI0ITNI MOTYITh https://m.edsoo.ru/7f418564
Hroro no pazneny 6
OBUIEE KOJIMYECTBO
- 102 23

YACOB I10 [TPOTPAMME




8 KVIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TerioBble siBjieHUs
11 Crpoenue u cBoiicTBa 6 bubnnoteka LLOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
Bubnunorteka LLOK
1.2 TertoBble pouecchl 33 1 6.5
pon https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pa3nes 2. DiiekTpu4ecKue H MATHUTHBIE SIBJICHHS
DIEKTpUYECKHE 3apsiibl.
P A Bnbnunoteka LIOK
2.1 3apsiKeHHbIE Tela U UX 9 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUS
[TocTosiHHBIH Bubanoteka LOK
2.2 . 31 1 10 4
AIIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
Bubanoteka LOK
2.3 MarHuTHbI€ SIBICHUS 11 2 4 4
https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 7 | | Bubnnoteka LLOK
’ WHIYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 58

Pa3znea 3. [loBTOpuUTEIbHO-00001IAK0IMIA MOLYJT

3.1

[ToBTOpUTENBHO-
0000IArOIIHIT MOTYJTh

5

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




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

22.5




9 KJIACC

KoanuyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3znea 1. Mexanuueckue siBJeHUSA
11 Mexanudueckoe OBUKECHHE 30 1 4 Bubnunorteka LLOK
' M CIIOCOOBI €0 OIMUCAHUS https://m.edsoo.ru/7f41a4aé
Bubnunorteka LLOK
1.2 B3aumopeiicTBue Ten 18 4
a https://m.edsoo.ru/7f41a4ab
Bnbnunorteka LLOK
1.3 3aKOHBI COXpaHEHUS 15 1 2 4
https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 63
Pa3znea 2. MexaHH4YecKHe KOJI€0AHUA H BOJTHEI
Bubnmnoteka LOK
2.1 MexaHnueckue KojieOanus 8 3.5 H
https://m.edsoo.ru/7f41a4ab
29 MexaHn4UecKHe BOJIHEL. 10 3 Bubnmnoteka LOK
' 3ByK https://m.edsoo.ru/7f41a4aé
Hroro no pazneny 18

Paszgen 3. 3HeKTpOMaFHI/ITHOG moJI€ M1 3JICKTPOMAruHuTHbIC BOJIHDBI

3.1

DJIEKTPOMArHuTHOE MOJIE U
3NEKTPOMArHUTHBIE BOJHbI

6

Buébnnoteka LOK
https://m.edsoo.ru/7f41a4aé

Hroro no pazneny

Pa3znea 4. CBeToBbBIC SIBJIEHUSA




3aKOHBI PaCpPOCTPaAHEHHUS

Bubnmnoteka LOK

4.1 8
cBeTa https://m.edsoo.ru/7f41a4aé
47 JIMH3EI 1 ONTHYECKUE 6 Bubnnoteka LOK
' pUOOpHI https://m.edsoo.ru/7f41a4ab
43 Pasznoxxenue 6eoro csera ) Bubnnoteka LOK
' B CIIEKTP https://m.edsoo.ru/7f41a4ab
Uroro no pazueny 16
Pa3pen 5. KBaHTOBLIE IBJICHUSA
Hcnyckanue
51 fycranue u 4 Bubnnoteka LLOK
. IOTJIONIEHUE CBETa
H https://m.edsoo.ru/7f41a4a6
aTOMOM
59 C 5 Bubnnoteka LLOK
. TPOCHHE AaTOMHOTIO Spa
p P https://m.edsoo.ru/7f41a4aé
53 q 7 Bubnnoteka LLOK
. €pHBIC peaKIUn
AeP bearh https://m.edsoo.ru/7f41ad4aé
Hroro no pazneny 16

Paznen 6. [loBTOopuTe1bHO-000011aI0IIHIT MOTYJT

MexaHu4decKue SBICHUS

Bubnunoteka LLOK

6.1 MMOBTOPUTEIIHLHO- 6
( p . https://m.edsoo.ru/7f41a4a6
0000IA0IITNI MOJTYIB)
TenoBwIe SIBIICHUS
Bubnmnoteka LOK
6.2 (mOBTOpPHUTEIBHO- 3
. https://m.edsoo.ru/7f41a4a6
0000110 MOJTYJIB)
OneKTpOMarHUuTHLIE
P Buébnmnoteka LOK
6.3 SBJICHHSI (TIOBTOPHUTEIIBHO- 3

00000 MOTYJIb)

https://m.edsoo.ru/7f41a4aé




CBETOBBIE SIBJICHUS

Bubnmnoteka LOK

6.4 (moBTOpPHUTENBHO- 1 1
. https://m.edsoo.ru/7f41a4aé
00000 MOTYJIb )

6.5 [ToBTOpUTENBHO- 4 Bubanoteka LOK

' 0000IIarOIIIHIT MOTYJTh https://m.edsoo.ru/7f41a4aé

Hroro no pazneny 17

OBIIEE KOJIMYECTBO

- 136 26.5

YACOB IIO ITPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos D1eKTPOHHBIE
N Tema ypoka Kontpoasubie | IlpakTuuyeckue Jara ungposkpie
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
| ®dusnka — HayKa 0 IPUPOJIE. | Bbubnnoteka LOK
SIBrienust npupoabl https://m.edsoo.ru/ff0c3014
Bubnnoteka LOK
2 ®usnuecKue sBICHUs 1
https://m.edsoo.ru/ff0c3024
dusznuecKue BeITUIUHBI.

3 Pa3zmepnocTs. @usnueckue | bubnnoteka LLOK
npubopsl. [Torpentnoctu npu https://m.edsoo.ru/ff0c3064
MPSIMBIX U3MEPEHUAX
Ypoxk-uccienoBanue

4 "N3MepeHne TUHEHHBIX | | Bubnnoteka LOK
pa3MepoB Tea U MPOMEKYTKOB https://m.edsoo.ru/ff0c3084
BpemMeHH"

JlaboparopHas paboTa
| patop P . Bubnnoteka LLOK
5 N3mepenne o0bpéma 1 1
.. " https://m.edsoo.ru/ff0c3344
YKUJKOCTH U TBEPAOTO Tea
JlaGopaTopHas pabota
6 "0 PaTOpHaz p | | Bubanoreka LLOK
MpeEeIEHUE pa3sMepoB
pea P P " https://m.edsoo.ru/ff0c3644
MaJIbIX Te€N. MeTox pAioB
Metoasl Hay4HOTO IMO3HAHMSL.
A Y Bnbnunoteka LIOK
7 Onucanne pu3ndecKux 1
. https://m.edsoo.ru/ff0c3084
SIBJICHUH C TIOMOIIbIO




MoJelen

Ypoxk-uccienoBanue
"IIpoBepka rMIoTE3bI:
JAIBHOCTH IOJIETA IIApUKA,

Bubnnoteka LLOK

8 IIYLEHHOI'0 TOPU30HTAJIBHO, https://m.edsoo.ru/ff0c3644
TeM OoJbIe, YeM OOJIbIIe
BbICOTA ITycKa"

. Crpoenue BemiectBa. OMbITHI, Bu6nvoTexa LIOK
AOKASBIBATOMIHE IMCKPETHOE https://m.edsoo.ru/ff0c3544
CTPOCHHUE BEIIECTBA
JlaGoparopHas paboTa
"OreHka AuaMeTpa aroMa

10 MG:O[[OM IlpHI[OB (Fc) bubnmorea LIOK

https://m.edsoo.ru/ff0c3244
HCIOJIb30BAaHUEM
¢dotorpadwmii)"
Ypoxk-uccienoBanue
"HabumtoieHue TerioBoro

1 pacimupeHust razoB. OTbITHI Bubnnoteka LOK
1o OOHAPYKEHUIO TEUCTBUS https://m.edsoo.ru/ff0c3344
CHJI MOJIEKYJISIPHOTO
NpUTSHKEHUs "

BIKEHUE YaCTHUI] BELIECTBA.
12 ?[H(bq)ysm. EpoyIIiOB:I-I(OC bubnvorexa LIOK
https://m.edsoo.ru/ff0c3094
JIBUKEHUE
Ypok-uccnenopanue

13 "HaOnronenne u o0bsICHEHUE Bubnunoteka LLOK
OpOYHOBCKOT'O JABM)KCHUS U https://m.edsoo.ru/ff0c3844
maddysun"

14 BzaumoneiicTBre YacTuIl bubnnoteka LLOK




BCIICCTBA: IPUTAIKCHUC U
OTTAJIKUBaAHHUC

https://m.edsoo.ru/ff0c3034

ArperaTHbl€ COCTOSIHUS

Bubnnoteka LLOK

15 BeriecTBa. OcoOOEHHOCTH
. https://m.edsoo.ru/ff0c3144
arperaTHbIX COCTOSTHUI BOJIbI
MexaHnnyeckoe ABUKEHUE.
g Bubnunorteka LLOK
16 IlyTs, Tpaekropus,
https://m.edsoo.ru/ff0c3244
nepemMenieHue
PaBHOMepHOE 1
Bubnmnoteka LOK
17 HEPaBHOMEPHOE JIBIKEHUE.
https://m.edsoo.ru/ff0c3854
CkopocTb
HaxoxneHne cKopocTH, IyTH
p Y Bbnbnnoteka LIOK
18 Y BPEMEHU MPU PAaBHOMEPHOM
. https://m.edsoo.ru/ff0c3354
IPSIMOJIMHEMHOM JIBH>KEHUU
JlaboparopHast paboTa
| PaTopHai p Bubnnoreka LLOK
19 Ornpenenenrie CKOPOCTH
" https://m.edsoo.ru/ff0c3854
PaBHOMEPHOTO JABUKECHUS
20 I'paduku npsMOITMHEHHOTO Bubanoteka LOK
PAaBHOMEPHOTO ABUKEHUS https://m.edsoo.ru/ff0c3644
71 Pemrenue 3agad mo reme Bubnnoteka LLOK
"Pacuer cpeaneit ckopoctu" https://m.edsoo.ru/ff0c3424
JlaGoparopHas paboTa
"Onpenenenue cpeaHen
pest pex Bubnnoteka LLOK
22 CKOPOCTH CKOJILKECHHS OpycKa
. https://m.edsoo.ru/ff0c3874
WM [IapUKa 110 HAKJIOHHOM
TIJIOCKOCTH"
” OTHOCUTENHHOCTD ABHIKCHHSL. Bubnnoteka LLOK

CrnosxeHue ckopocTel mpu

https://m.edsoo.ru/ff0c8544




nmapaijiICJIbHOM JABWIXCHUUA

[Tonyuyenue u ananus
rpauKOB 3aBUCUMOCTHU IyTH

Bubnnoteka LLOK

24
Y CKOPOCTH IBUKEHUS OT https://m.edsoo.ru/ff0c6544
BpEMEHU
Pemenue rpaduueckux 3agau

75 mo Teme "MexaHuKa. Bubnnoteka LLOK
PaBHOMepHOE https://m.edsoo.ru/ff0c2144
IpSIMOJIMHENHOE BHKEeHuE"

%6 SIBnenue uHepuu. 3aKoH Bubnunorteka LLOK
WHEPLIUU https://m.edsoo.ru/ff0c3244
B3aumMognelicTBue TeI Kak
MIPUYNHA N3MEHEHNS

p Bnbnunorteka LLOK
27 ckopoctH. Macca Tena Kak
https://m.edsoo.ru/ff0c3444
Mepa UHEPTHOCTHU TeJia IpU
MOCTYMATEeIbHOM JIBUKEHUU
Vpok-HuccnenoBanue
N P 8 Bubanoteka LIOK
28 CpaBHeHue macc 1o
. " https://m.edsoo.ru/ff0c3344
B3aUMOJICHCTBHIO TEJ
Bubnmnoteka LOK
29 IImoTHOCTE BemecTBa
https://m.edsoo.ru/ff0c3064
JlabopaTopHas paboTta
" paTopHeTP Bnbnnoteka LIOK
30 Onpenenenne IOTHOCTH
.. " https://m.edsoo.ru/ff0c3074
TBEPAOIO Tesa
Pemenue 3amau no reme
| 8 Bubnnoreka LLOK
31 Macca tena. IInotHOCTB
" https://m.edsoo.ru/ff0c3024
BEILECTBA
32 CMecH U CILIaBEL. Bubnnoteka LLOK




IToBepxHOCTHAs U JTUHEWHAS
IIJIOTHOCTh

https://m.edsoo.ru/ff0c3024

IToaroroBka K KOHTPOJIBHOMI
pabore no teme "duzuka —
HayKa 0 IIPUpOJIE.

Bubnnoteka LOK

33 [TepBoHavanbHbIE CBENCHUS
https://m.edsoo.ru/ff0c3034
00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILIECTBA.
Mexanuka"
KonTponbhas pabota no teme
"®u3nKa — HayKa 0 IPHUPOJIE.
34 [TepBoHavanbHbIE CBEICHUS Bubnnoteka LOK
00 aTOMHO-MOJIEKYISIPHOM https://m.edsoo.ru/ff0c3644
CTPOEHUH BEILIECTBA.
Mexanuka"
35 Cuna. SIBiieHHE TATOTEHHUS. Bubnmnoteka LOK
Cuna TsKxecTu https://m.edsoo.ru/ff0c3844
N3obpaxenue cun. Pemenne
P " Bubnunoreka LLOK
36 3aga4 no teme "OnpeneneHue
Y https://m.edsoo.ru/ff0c3324
CHUJIBI TSKECTHU
bubnnoteka LLOK
37 Cuna ynpyroctu. 3akoH ['yka H
https://m.edsoo.ru/ff0c3634
18 Bec tena. 3mepenune cui. Bubanoteka LOK
Junamomerp https://m.edsoo.ru/ff0c3524
Ypoxk-uccienoBanue
39 "HaOmroaeHre n3MeHeHUs Bubnnoteka LLOK

CKOPOCTH TIpH
B3aUMOJIEHUCTBUH TE"

https://m.edsoo.ru/ff0c3204




Pemenue 3agay mo reme

Bubnnoteka LOK

40 "Cuia ynpyroctu. Bec Tena” https://m.edsoo.ru/ff0c9644
JlabopaTtopHas pabota
"OnbITHL, JEMOHCTPUPYIOIINE BuGmmoTeka LIOK

4 SABHCHMOCTD PaCTDREHIA https://m.edsoo.ru/ff0c8544
(medopmanum) Mpy>KUHBI OT
IPUIIOKEHHOU criIbl”

4 Cuna tperns Bnbnnoteka LIOK

https://m.edsoo.ru/ff0c3034

43 CroXeHue CHlL. Bbnbnnoteka LIOK
PaBHOelicTBYIOIIAS crta https://m.edsoo.ru/ff0c3864
Pemenue 3agau no reme BuGmmoTeka LIOK

44 "CHO)KGHVHG L https://m.edsoo.ru/ff0c3254
PaBHogelicTBytOImas cua"
Pemenue 3agad mo reme BuGmmoTeka LIOK

45 "BsanMozeHCTRHe Tel. CHilkl https://m.edsoo.ru/ff0c3044
B MeXaHUKe"
Pemenue 3anay mo Teme
"Cuna tpenus". Ypok-

46 HCCIIEJOBAHUE II0 TEME Bubnnoteka LLOK
"HccnenoBaHue 3aBUCUMOCTH https://m.edsoo.ru/ff0c3944
CHJIBI TPEHUS OT ILJIOIIA N
COTIPUKOCHOBEHHS"
JlaGoparopHas paboTa
"OnBpIThI, JEMOHCTPUPYIOLIHE

47 3aBUCHMOCTH CUJIBI TPEHUS Bubnnoteka LOK

CKOJIb)KEHUS OT CHJIbI
JTABJICHUS U XapakTepa
COIIPUKACAIOLIUXCS

https://m.edsoo.ru/ff0c3344




noBepxHocrei"

Pemenune 3amad mo tTeme

Bubnnoteka LLOK

48 "B3aumonetictBue Tea. CHIIBI
" https://m.edsoo.ru/ff0c3144
B MEXaHHKE
49 KonrtponbHas pabora o Teme Bubanoreka LOK
"B3zaumMonencTBue Tea" https://m.edsoo.ru/ff0c3004
50 1 . Bnbnunorteka LLOK
aBJICHUE TBEPABIX TEII
P https://m.edsoo.ru/ff0c3064
Y PpoK-3KCIIEpUMEHT
" P P Bnbnunoteka LIOK
51 Cnioco0OsI onpeeneHus
N https://m.edsoo.ru/ff0c3074
JIaBJICHUSI TBEPAOTO Tela
Ypoxk-uccneaoBanue
" P 8 Bbnbnunoteka LIOK
52 3aBHCHUMOCTE JaBJICHHUSA ra3a
| https://m.edsoo.ru/ff0c3034
OT TEMIIEPATYPhI
53 JlaBiaeHue KuJIKOCTEeN 1 bubnunoteka LIOK
ra3os. 3akoH Ilackamus https://m.edsoo.ru/ff0c3644
. Bubnnoteka LLOK
54 [IneBMaTH4eCKHE yCTPOKCTBA
https://m.edsoo.ru/ff0c3044
55 3aBHCHMOCTD JTaBJICHUS Bnbnunoteka LIOK
AKHUJKOCTHU OT TJTyOUHBI https://m.edsoo.ru/ff0c3844
56 r . Bubnnoteka LLOK
HAPOCTATUUECKUH MTapagoKC
P past https://m.edsoo.ru/ff0c3744
57 VYpoxk-nipoekt "U3yuenue bubnnoteka LLOK
COO0MIAIONIUXCS COCYIO0B" https://m.edsoo.ru/ff0c3144
Ypok-koH(DepeHIus
58 "IP deperiu Bubnnoreka LLOK
HAPaBIHYECKHE
AP " https://m.edsoo.ru/ff0c3654
MEXaHU3MBI
59 Hcnonp3oBaHne BEICOKHX Bubnmnoteka LLOK




JABJICHUN B COBPEMEHHBIX
TEXHOJIOTHSX

https://m.edsoo.ru/ff0c3244

Pemenue 3azay mo reme

Bubnnoteka LLOK

60
" JlaBJIeHHE KUIKOCTH" https://m.edsoo.ru/ff0c3044
61 ATmocdepa 3emiu u Bbubanoteka LOK
IIPUYUHBI €€ CyLICCTBOBAHUSA https://m.edsoo.ru/ff0c5244
Ypoxk-uccienoBanue
N P 8 . Bubnnoreka LLOK
62 [IposiBnenue nencTBus
, https://m.edsoo.ru/ff0c7844
aTMoc(hepHOTro TaBICHHS
63 W3mepenune atmocdepHoro Bubanoteka LOK
nasienus. Oneit Toppuuerin https://m.edsoo.ru/ff0c5244
3aBUCUMOCTh aTMOC(HEPHOTO
aBJICHUS OT BBICOTHI Ha,
64 a on6 A Bubnunoteka LLOK
oBHeM Mopsi. [Ipubopsl aiis
P P PHDOPBL A https://m.edsoo.ru/ff0c2344
HU3MepeHus: aTMOC(HEPHOTO
JABIICHUS
bapomeTtp-anepou.
p p poHA Bubnnoteka LOK
65 ATMOcdepHOe 1aBIeHNe Ha
https://m.edsoo.ru/ff0c8744
Pa3IMYHBIX BBICOTAX
66 Brertankusaronias cuia. 3aKoH Bubnmnoteka LOK
Apxumena https://m.edsoo.ru/ff0c6344
67 Pemenue 3amay nmo reme Bubnnoteka LOK
"3akon Apxumena" https://m.edsoo.ru/ff0c3854
Ypoxk-uccienoBanue
"IKCepUMEHTAILHOE
P . Bnbnunoteka LIOK
68 oOHapy>XKeHHUE JICUCTBUS

XKHJIKOCTH U rasa Ha
HOTPYKEHHOE B HUX TeNO"

https://m.edsoo.ru/ff0c3084




JlabGopaTtopHnas pabota
"Onpenenenne

Bubnnoteka LOK

69 BBLITAJIKWBAIOIICH CHJIBI,
neficTRyrOmeH Ha Te0 https://m.edsoo.ru/ff0c3034
MIOTPY’KEHHOE B KUAKOCTB"
70 IImaBanue ten bubsmoreia LIOK
https://m.edsoo.ru/ff0c3544
JlabopaTtopHnas pabota
"HccnenoBanne 3aBUCHMOCTH
Bubnunoteka LLOK
71 Beca Tejia B BOJE OT 00beMa H
N — https://m.edsoo.ru/ff0c3644
JacTu Teaa"
7 BosznyxomiaBanue. [lnaBanue Bubnmnoteka LOK
CyJIOB https://m.edsoo.ru/ff0c6344
Pemenue 3agad mo reme
Bubnunoteka LLOK
73 "3akoH Apxumena. Y ciaoBus H
" https://m.edsoo.ru/ff0c1244
MIaBaHUs Tell
Pemrenue 3agad mo reme BuGmmoTeka LIOK
74 "JlelicTBHUE KUIKOCTH U ra3a
Hi[ norpymeHHf)[e B HIX Teno" https://m.edsoo.ru/ff01044
YPOK-IIPOEKT
"KoHCcTpynpoBaHue
Bubnnoteka LLOK
75 apeoMeTpa UM JIOAKHA U
p p A https://m.edsoo.ru/ff0c8544
onpeJiesIeHUue
rpy30H01bEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU
76 paborte no Teme "JlaBneHue Bubnmoteka LLOK

TBEPABIX TEN, JKUIKOCTEN U
rason"

https://m.edsoo.ru/ff0c3244




KonTponbhas pabota no teme

Bubnmnoteka LOK

77 "JlaBjieHUE TBEPIBIX TEI,
i " https://m.edsoo.ru/ff0c3044
JKUJIKOCTEHN U ra3oB
Bubnnoteka LLOK
78 Mexannueckas pabota 4
https://m.edsoo.ru/ff0c8544
Bubnnoteka LLOK
79 MOoOIIHOCTE
HI https://m.edsoo.ru/ff0c3964
Pemenue 3amau Ha BuGmMoTeka LIOK
80 ompeneiieHne padoTel U
et p https://m.edsoo.ru/ff0c3844
MOIIIHOCTH
31 PaboTta cuIbl TSHKECTH U CUJIBI Bubnnoteka LLOK
TPEHHUS https://m.edsoo.ru/ff0c3644
VYpoxk-uccienopanue "Pacuér
Bubnunoteka LLOK
82 MOIITHOCTH, Pa3BUBACMOM IPHU
. .. P " P https://m.edsoo.ru/ff0c9844
noabEME MO JISCTHHUIIE
Bnbnunoteka LIOK
83 [IpocThie MexaHU3MBbI 4
https://m.edsoo.ru/ff0c3044
’4 MowmenT cuibl. [IpaBuio Bubnnorteka LOK
MOMECHTOB https://m.edsoo.ru/ff0c8044
JlaGopaTopHnas pabota
25 "N3ydenne npaBuiia pplyara Bubnnoteka LOK
JIJIS1 TIOABMKHOTO U https://m.edsoo.ru/ff0c3844
HENOABHYKHOIO OJIOKOB"
Bubnmnoteka LOK
86 "3010TO€ MPABUIIO" MEXAHUKH 4
https://m.edsoo.ru/ff0c3244
Pemenne 3amau nmo teme BuGmmoTeka LIOK
87 "3o050TO€E MPaBUIO MEXAHUKH"

/ Beepoccuiickast

https://m.edsoo.ru/ff0c3894




IpoBepoyHas pabora

Pemenue 3amay no reme
"PaboTra CUiIbI TAKECTUA U

Bubnnoteka LLOK

88 CHITBL TpeHuHﬂ" / https://m.edsoo.ru/ff0c5044
Bcepoccniickas npoBepoyHas
paborta
YPOK-IIPOEKT

29 "IIpoekTupoBaHue Bubanoteka LOK
TIOJIUCTIACTOB C 3aJaHHBIMU https://m.edsoo.ru/ff0c3044
napamerpamu”
VYpok-koHpepeHuus

90 "IIpocTeie MEXaHU3MBI B Bubnnoteka LOK
OBITY, TEXHUKE, KUBBIX https://m.edsoo.ru/ff0c5644
opranu3zmax"
Koadduuuent nonesnoro

91 neﬁj’ﬁng IIPOCTBIX bubanoreka LIOK

https://m.edsoo.ru/ff0c2244

MEXaHU3MOB
JlaGopaTopHnas pabota

9 "Onpenenenne KII1/] Bubnnorteka LOK
IIOJBUYKHOI'O U https://m.edsoo.ru/ff0c3244
HEMOJIB>KHOTO OJI0KOB"
Mexannyeckas dSHEprusl. BuGnnoTexa LIOK

93 Kunernueckas n

https://m.edsoo.ru/ff0c5844

NOTEHIMAIbHAS SHEPTUs

94 3aK0oH COXpaHEHUSs bubnnoteka LLOK
MEXaHUYECKOU SHEPTUU https://m.edsoo.ru/ff0c6544

95 YPpOK-3KCIIEpUMEHT bubnnoteka LLOK

"JKcrnepuMeHTaIbHOE

https://m.edsoo.ru/ff0c2544




oTpesicsieHUEe H3MEHEHHS
KHHETHYECKOM U
MOTEHIUATBHON SHEPTHH MTPH
CKaTBIBAHHMH TEJIA 110
HaKJIOHHOH IIOCKOCTH"

[ToaroToBka Kk KOHTPOJIBHOU

Buébnnoteka LOK

96 pabore o Teme "Pabora u 1
| https://m.edsoo.ru/ff0c3564
MOIIIHOCTb. DHEPIrus
KonTponbHas pabora nmo teme
| P P Bubnnoreka LLOK
97 PaboTa 1 MOIIIHOCTE. 1
" https://m.edsoo.ru/ff0c3264
OHeprus
08 Pabora ¢ TekcTamu 1o Teme | Bubnmnoteka LLOK
"MexaHndeckoe aBrmxeHne" https://m.edsoo.ru/ff0c9864
99 Pabora ¢ TekcTamu 1o Teme 1 Bubnnoteka LLOK
"Ctpoenue Bemectpa" https://m.edsoo.ru/ff0c3534
100 Pabora ¢ TexcTamu 1o Teme | bnbnnoteka LLOK
"Cuibl B ipupoje" https://m.edsoo.ru/ff0c8654
PaGora ¢ TekcTamu 1o Teme
| . Bubnunoteka LLOK
101 JlaBieHue TBEPIBIX TE, 1
. " https://m.edsoo.ru/ff0c6544
JKUJIKOCTCH U Tra30B
PaGora ¢ Tekctamu 1o Teme
" Bubnunoreka LLOK
102 Oueprus. [Ipocteie 1
Y https://m.edsoo.ru/ff0c2364
MEXaHH3MBbI
OBUIEE KOJIMYECTBO YACOB 102 ”

[10 ITPOIT'PAMME




8 KVIACC

KoangecTBOo 4acoB

Ne Tema ypoka Kontponbusie | TIpakradeckue Mara JJIeKTPOHHbIe N (ppoBbIe
n/n Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KMHETUYECKOU | Bubnunoreka LLOK
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5180
TTOATBEPKICHUS
5 Macca u pa3mep aTOMOB U | Bubnnoreka LLOK
MOJIEKYJ https://m.edsoo.ru/ff0a5430
Mopaenu TBEpIOro, JKUAKOTO U
A P A . Bubnamnoteka LOK
3 ra3000pa3HOro COCTOSHUMN 1
https://m.edsoo.ru/ff0a5320
BEILECTBA
Ypok-koHbepeHIus
4 "Kpucrananueckue 1 aMopQpHbIe 1 Bubnnorteka LLOK
tena. ['paden. [Tonyyenne https://m.edsoo.ru/ff0a5980
HCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHue U KauUISIPHOCTD. 1 Bubanoteka LLOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
6 TemnnmoBoe pacuiipeHue u 1 Bubanoteka LLOK
CKaTue https://m.edsoo.ru/ff0a5280
7 TenmoBoe IBIKEHHE. 1 Bubanoteka LIOK
Temneparypa https://m.edsoo.ru/ff0a5560
Bubnmnoteka LLOK
8 TeMneparypHbie HIKaJIbI 1
https://m.edsoo.ru/ff0a5420
9 BuyTpenHsist sHeprus u cnocoObl 1 Bubanorteka LOK

e€ U3MEHEHUS

https://m.edsoo.ru/ff0a5530




Bubnmnoteka LLOK

10 Buael reronepenaun
https://m.edsoo.ru/ff0a5530
VYpok-koHpepeHIus

1 "M crons30BaHne TETNIOBBIX Bubnmnoteka LLOK
CBOICTB BEIIIECTB U MaTEPHUAJIOB https://m.edsoo.ru/ff0a5210
B IIEJISIX dHEprocoOepexeHus"

12 KommuectBo TennoTel. Y neapHas Bubnmnoteka LUOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a5530
VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI IMHCHHOM

Bubanoteka LIOK
13 3aBUCUMOCTH JUIMHBI CTOJIONKA
. https://m.edsoo.ru/ff0a7830
JKUJIKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TemIepaTyphl"
YpaBHEHHE TEIUIOBOTO OanaHca.

14 TemnooOMeH 1 TEII0BOE Bubanoteka LIOK
paBHoBecHe. 3akoH HproToHa— https://m.edsoo.ru/ff0a5530
Puxmana
JlaboparopHas paboTa

15 "UccnemnoBaHue SIBICHUS Bnbaunoteka LIOK
TeIJI000MeHa MPU CMENIMBAHUHT https://m.edsoo.ru/ff0a5530
XOJIOJTHOW Y TOpstYeil BOAbI"

Pemienue 3ama4d mo Teme
| 8 Bubanoreka LLOK
16 TemmooOMeH U TEIJIOBOE
" https://m.edsoo.ru/ff0a5610
paBHOBeECHE
JlaGopaTopHas pabota
"OnpeaeneHue KOJIUYSCTBa
pen . Bnbnamnoteka LLIOK
17 TEIJIOTHI, TOJYYEHHOT'O BOJOM

IIPH TEIJIOOOMEHE C HarpeThIM
METaJUIMYECKUM IIWIHHAPOM"

https://m.edsoo.ru/ff0a5530




[InaBneHue n oTBEpAEBaHUE

Bubnmnoteka LLJOK

18 KPUCTAJUTMYECKUX BEIIECTB.
https://m.edsoo.ru/ff0a5240
VaenbHas TemioTa riaBiIeHUs
Pemenue 3agau no reme
| 8 Bubanoreka LLOK
19 [InaBneHue u OTBEpAEBaHNE
. https://m.edsoo.ru/ff0a5530
KPUCTAJUTMYECKUX TEIl
JlaboparopHas paboTa
20 "0 I:: . I; ep JU Bubanorteka LOK
m JICHU JLHOM
peA A " https://m.edsoo.ru/ff0a5530
TEIJIOTHI TIJIABJICHUS JIba
VYpok-uccnenopanue
"CpaBHEHHUE IPOLIECCOB
P pon Bubnunoreka LLOK
21 IUJIABJICHUS KPUCTAJUIMYECKHUX
https://m.edsoo.ru/ff0a5960
TEJ U pa3MATYCHUS IPU
HarpeBaHuu aMop(HbIX Ten"

2 [TapooGpa3oBanue u Bubnnorteka LLOK
KoHaeHcauus. Mcnapenue https://m.edsoo.ru/ff0a5530
Kunienue. Y nenbHas temiora

23 napoo6pa3oBaHus. 3aBUCUMOCTb Bubnnorteka LLOK
TEMIIEPATypPbl KUIIEHUS OT https://m.edsoo.ru/ff0a5850
aTMOC(EpHOTO AaBICHUS

24 Pemenue 3amau o reme Bubnmnoteka LLOK
"TTapoobpazoBaHue u KuneHue" https://m.edsoo.ru/ff0a5530
Ypok-uccienoBanue

75 "OOBsICHEHHE 3aBUCUMOCTH Bubnmnoteka LLOK
TEeMIIEPaTypbl KUIIEHUSI OT https://m.edsoo.ru/ff0a5530
naBieHus"

2% HachlleHHbI 1 HEHACBIILIEHHBIH Bubaunoteka LIOK

nap. BraxxHocTs Bo3ayxa

https://m.edsoo.ru/ff0a5230




BnaxHocTs Bo3ayxa u €€
n3mepenue. Jlaboparopuas

Bubnmnoteka LLOK

27 pabora "OnpeneneHue 0.5
. https://m.edsoo.ru/ff0a5530
OTHOCUTEJILHOH BIaXXKHOCTHU
BO3ayXxa"

73 Pemenue 3amay nmo reme Bubnmnoteka LLOK
"BnaxnocTs" https://m.edsoo.ru/ff0a5530
Pemenue 3agau u ananmus

29 CUTYyallHil, CBA3aHHBIX C Bubanoteka LIOK
SIBIICHUSIMU WCTIAPEHUS U https://m.edsoo.ru/ff0a5780
KOHJICHCAllUU

30 DHeprus ToIMBa. Y aenbpHas Bubanorteka LOK
TETJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a5530

31 [IpuHIMIBI pabOTHI TEMIIOBBIX Bubnnoteka LLOK
IBUTATENIEN https://m.edsoo.ru/ff0a5960

1 [TapoBast TypOuna. /IBurarens Bubanoteka LIOK
BHYTPEHHETO CrOpaHUs https://m.edsoo.ru/ff0a5530

Bubnmnoteka LOK

33 KI1A remnosoro Asuratens https://m.edsoo.ru/ff0a5530

34 Pemenue 3agau mo teme "KIIJ] Bubnmnoteka LOK
TEIUIOBOTO ABUTATENA" https://m.edsoo.ru/ff0a5560
VYpok-koHpepenuus "Temnopbie

35 ﬂfnraTean)HF;aufma bubsworeka LIOK

. " https://m.edsoo.ru/ff0a5530
OKPY>KaIOIIEH CpeIbl

36 TemoBele MOTEPHU B TEIIOCETSX bubnvorexa LIOK

https://m.edsoo.ru/ff0a5530

37 3aKOH COXpaHEHHUs U Bubnnorteka LLOK

IIpEBpALICHUS DHEPTUHU B

https://m.edsoo.ru/ff0a5630




MCEXAHUYCCKUX U TCIIJIOBBIX
mporeccax

IToaroroBka K KOHTPOJIBHOMI
pabore no Teme "TermnoBbie

Bubnmnoteka LOK

38 saBlicHUs. M3MeHeHne
. https://m.edsoo.ru/ff0a5530
arperaTHbIX COCTOSTHUI
BemiecTBa"
KonrponbHas pabora o Teme
39 "TennoBele aBiIeHus. M3MeHeHne bubanoteka LLOK
arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a5530
BemecTBa"
40 Dnekrpuzanus Ten. [[Ba pona Bubanorteka LOK
3aps10B https://m.edsoo.ru/ff0a5450
Ypoxk-uccienoBasue
A1 "HccnenoBanue crmoco0oB bubanoteka LLOK
PA3JINYHBIX BELIECTB https://m.edsoo.ru/ff0a5530
HAJICKTPU30BbIBATHCA"
47 BzaumopencTBue 3apssKeHHBIX Bnbnamnoteka LLIOK
ten. 3akoH Kynona https://m.edsoo.ru/ff0a5530
DIJIEKTPUYECKOE MOJIE.
Hanpsox€HHOCTH
P Bubnnoteka LIOK
43 3neKTpudeckoro noss. [punnun
https://m.edsoo.ru/ff0a5130
CYNEPIIO3UINH JIEKTPUUECKUX
rmosie
Hocurenu snekrpuyeckux
. Bubnmnoteka LIOK
44 3apsi/10B. DJIEMEHTAPHBIN 3apsil.
https://m.edsoo.ru/ff0a5530
Crpoenue aToma
45 3aKOH COXpaHEHUsI bubanoteka LLOK




OJICKTPHUYCCKOI'O 3apsaa

https://m.edsoo.ru/ff0a5730

[IpoBOIHUKHU, TUBTEKTPUKHU U

Bubnmnoteka LIOK

46
IOy IPOBOIHUKH https://m.edsoo.ru/ff0a5530
Ypok-KOoH(pepeHIus
47 "5 deperu . Bubanoreka LIOK
JIEKTpU3aIs B TOBCEIHEBHOM
"p a A https://m.edsoo.ru/ff0a5530
KUZHU
Pemenue 3agau no reme "3akoH
s Bubnmoteka LLOK
48 COXpAaHEHUS JICKTPUIECKOTO
\ https://m.edsoo.ru/ff0a5930
3apsna
49 DnekTpuyeckuit Tok. IcTouHnKH Bubanoteka LOK
3IIEKTPAYECKOTO TOKA https://m.edsoo.ru/ff0a5530
Ypoxk-uccienoBanue
50 "HccnenoBadnue aeiCTBUS Bubnmoteka LLOK
3IIEKTPAYECKOTO TTOJIS Ha https://m.edsoo.ru/ff0a5530
MIPOBOJAHUKH U AUJICKTPUKHU"
N Bubanoteka LIOK
51 DIIEKTPUYECKHM TOK B METAJIJIaX
https://m.edsoo.ru/ff0a5580
5) DIEeKTPUIECKHUI TOK B Bubanorteka LOK
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a5530
Bubnmnoteka LOK
53 DneKkTpruyecKas merb
https://m.edsoo.ru/ff0a5230
Bubnmnoteka LOK
54 Cuia Toka. AMriepmer
pMETP https://m.edsoo.ru/ff0a5530
55 DIEKTPUUYECKOE HAIPSKEHHUE. Bubnnoreka LLOK
Boaber™merp https://m.edsoo.ru/ff0a5530
JlaboparopHas pabora "COopka
patop p 13 Bnbnmoteka LIOK
56 U UCIIBITAaHUE JIEKTPUYECKOU

LIEITN [IOCTOSIHHOTO TOKA"

https://m.edsoo.ru/ff0a5530




3aBHCHMOCTE CHJIbI TOKA OT

Bubnmnoteka LLJOK

57 HanpspkeHus. 3akoH Oma Juist
https://m.edsoo.ru/ff0a5590
y4dacTKa [enu
JlaboparopHas paboTa
"HUccnemoBanue 3aBUCUMOCTH
58 CHJIBI TOKA, TPOTEKAIOIIETO Bubanoreka UOK
qepe3 pe3UCTop, OT HANPSKEHUS https://m.edsoo.ru/ff0a5530
Ha Pe3UCTOPE U COMPOTUBICHUS
pe3ucrtopa"
59 DIEeKTPUYECKOE COTIPOTUBIICHHE. Bubanorteka LOK
VY ienbHO€ CONPOTUBIICHUE https://m.edsoo.ru/ff0a5580
JlabopaTtopHnas pabota
60 "Onple)nenzﬁne I})/nenLHoro bubmmoreka LIOK
. https://m.edsoo.ru/ff0a5530
COIPOTUBIICHUS IPOBOIHUKA
Pemenue 3agau no reme
61 "JeKTpuUecKoe Bubanorteka LOK
CONIPOTHUBJICHHE. Y IEIBHOE https://m.edsoo.ru/ff0a5530
conpoTtusiieHue"
2 Pemrenue 3amau mo reme "3akoH Bnbnmnoteka LUIOK
Oma" https://m.edsoo.ru/ff0a5570
[TocnenoBarenbHoOE U
63 napauiebHOE COeIMHEHUS M
MIPOBOTHUKOB
JlaGopaTopHas pabota
"IIpoBepka ?paBHna CJIO’KEHUS BuGMoTeKa LIOK
64 HaIIPSHKEHUN IIPU

II0CJICA0BATCIIbHOM COCIMHCHUHN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0a5830




Pemenue 3agaq mo reme
"ITocnenoBatennLHOE U

Bubnmnoteka LLOK

65
MapAILIEIIFHOE COETMHEHUS https://m.edsoo.ru/ff0a5530
MPOBOJHUKOB"
JlabopaTtopHnas pabota
66 "IIpoBepka mpaBuiia AJisi CHIIbI Bubanoteka LLOK
TOKa MPH NapaieIbHOM https://m.edsoo.ru/ff0a5530
COCJIMHEHUH PEe3UCTOPOB"
Pemienue 3a1au Ha NpUMEHEHUE
A p Bubnmnoteka LOK
67 3akoHa OMa JJi pa3IuyHOrO
https://m.edsoo.ru/ff0a5520
COCTMHECHMS TIPOBOTHUKOB
OJIC u BHyTpeHHEE
A yp Bubnmnoteka LOK
68 CONPOTUBIIEHNE UCTOYHHUKA TOKA.
. https://m.edsoo.ru/ff0a5130
3axkon Oma 1S TTOJTHOM Ienn
Pemenne 3agau o teme "OJ1C,
69 BHYTPEHHEE COIIPOTUBICHUE Bubnnorteka LLIOK
HUCTOYHHKA TOKa. 3akoH OMma 1i1d https://m.edsoo.ru/ff0a5580
HOJHOM nenu"
JlaGopaTopHas pabota
70 "Onpenenenue IJC u Bubnmnoteka LLOK
BHYTPEHHETO COIPOTUBIICHUS https://m.edsoo.ru/ff0a5830
HCTOYHHKA TOKa"
Bubnunoteka LLOK
71 [TpaBuna Kupxroda H
https://m.edsoo.ru/ff0a5530
7 JlaGopaTopHas pabota Bubanoteka LOK
"ITpoBepka nmpasua Kupxroga" https://m.edsoo.ru/ff0a5530
7 VYpoxk-uccienopanue "M3yuenue Bubanoteka LOK

BOJIBT-aMIICPHBIX XaPAKTCPUCTHUK

https://m.edsoo.ru/ff0a5630




HEJIMHEHHBIX DJIEMEHTOB"

PabGora QJICKTPHUYCCKOI'0 TOKA.

Bnbnamnoteka LOK

74 MOIIHOCTB 3JIEKTPUIECKOTO
o P https://m.edsoo.ru/ff0a5530
TOKa
JlaGopaTopHas pabota
75 "Onpenenenue pabOTH U Bubanoteka LOK
MOILIHOCTH JJIEKTPUIECKOTO https://m.edsoo.ru/ff0a5130
ToKa"
3akoH J[xoynsa-Jlenua.
Jbxoy H Bubanoteka LIOK
76 [ToTpeburenu AMEKTPUIECKOTO
https://m.edsoo.ru/ff0a5530
Toka. KopoTkoe 3aMbIkaHue
VYpok-koHbepeHIus
"OOBsICHEHHUE U TPUHITUTI
N PHHH Bubanoteka LIOK
77 NEUCTBUS NTOMAITHUX
https://m.edsoo.ru/ff0a5530
3JIEKTPOHArpEBaTEIbHBIX
npu6opos"
[ToaroToBka Kk KOHTPOJIBHOU
aborte 1o Teme "DIeKTpUuecKue
p P Bubanoteka LIOK
78 3apsbl. 3apsKEHHBIC TEJla U KX
N . https://m.edsoo.ru/ff0a5520
B3aumoencTBus. IloctosHHbIN
3JEKTPUYECKUNA TOK"
KonTponbhas pabota no teme
"DIeKTpUYECKUEe 3apsabl.
P AL Bubanoteka LIOK
79 3apsKeHHbIE Tela U UX
. . https://m.edsoo.ru/ff0a5530
B3aumoencTBus. [locTosHHbIN
3JEKTPUYECKUN TOK"
[TocTostHHBIC MATHUTHI.
Bubnmnoteka LLOK
80 MarunuTHOe nosue 3eMiu U ero

3HAa4YCHUC TJIA )KU3HH Ha 3emie

https://m.edsoo.ru/ff0a5580




Ypok-uccnenosanue "N3yuenue
MarHUTHOTO TIOJISI TOCTOSTHHBIX

Bubnmnoteka LLOK

81 MarHuTOB MPH UX O0BETUHEHUN
https://m.edsoo.ru/ff0a5530
u pazgenenuu. Buzyanmzanus
I10JI51 IOCTOSIHHBIX MarHUTOB"
2 OmnbIT OpcTena. MarauTHoe Bubnmnoteka LLOK
TIOJIE AIIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0a5530
OnbiT AMniepa. MaruutHoe mose
p Bubnmnoteka LUOK
83 KaTyIIKH ¢ TOKOM. [Ipumenenune
https://m.edsoo.ru/ff0a5730
3JIEKTPOMAarHUTOB B TEXHUKE
%4 Cunia Amriepa u onpeeneHue eé Bubanorteka UOK
HaIlpaBJICHUs https://m.edsoo.ru/ff0a5530
Pemenue 3amau no reme "Cuia
25 A A . Bubnmnoteka LOK
MIIepa U OIpeiesieHHe €
P I: A https://m.edsoo.ru/ff0a5530
HarpaBJICHUS
DIEKTpOABUTATEINb IOCTOSTHHOTO
Toka. Mcnonb3oBanue
. Bubnnorteka LLOK
86 3JIEKTPOJIBUraTesei B
N https://m.edsoo.ru/ff0a5520
TEXHUYECKUX YCTPOICTBAX U HA
TpaHcropTe
’7 Bcepoccuiickas npoBepoyHas Bubnnoreka LLOK
pabota https://m.edsoo.ru/ff0a5530
28 Bceepoccuiickas mpoepouHas Bubanoteka LLOK
pabora https://m.edsoo.ru/ff0a5590
JlaGopaTopHas pabota
29 "U3ydeHue nencTBus Bubnmnoteka LLOK

MarHUTHOTO TOJIs1 Ha TPOBOJIHUK
¢ TOKOM"

https://m.edsoo.ru/ff0a5530




VYpok-koHpepeHIus

Bubnmnoteka LLJOK

90 "[IpakTHUecKOE€ MPUMEHEHUE
“n https://m.edsoo.ru/ff0a5830
3JEKTPOJIBUraTesei
JlaboparopHas paboTa
01 " patopHai p Bubanorteka LOK
OHCTPYUPOBAHHUE U U3yUYCHHE
PYHP Y " https://m.edsoo.ru/ff0a5530
pabOoThI ANEKTPOABUTATENS
JlaGoparopHas paboTa
9 "N3mepenue KIT Bubnnorteka LIOK
3JIEKTPOJBUIATEIIBHOMN https://m.edsoo.ru/ff0a5530
yCTaHOBKH"
OnbiThl Papajes. 3aKoH
93 pal . Bubanorteka LLOK
3JEKTPOMArHUTHON MHIYKIUU.
P b https://m.edsoo.ru/ff0a5530
IIpaBuiio Jlenna
Ypoxk-uccienoBaHue
94 "UccneqoBanue N3MEHEHNN Bubnmnoteka LLOK
3HAYEHHUs U HAIIPaBIICHUS https://m.edsoo.ru/ff0a5550
WHIYyKIUOHHOTO TOKa"
Pewenne 3amau no reme "3akoH
8 . Bubanoteka LIOK
95 3JIEKTPOMArHUTHON UHIYKIIMH.
\ https://m.edsoo.ru/ff0a5630
IIpaBuio Jlenna
96 Onektporereparop. CrocoOs Bubanorteka LOK
TOJIYYEHUS AIIEKTPOIHEPTUU https://m.edsoo.ru/ff0a5630
VYpok-koHpepeHius
"DJIeKTPOCTAHIINN Ha
97 BO300HOBIISIEMBIX HCTOYHHKA Bubnmoteka LLOK

sHepruu. [IpoOieMbl FKOTOTHH.
ToruMBHBIC AIEMEHTHI U
anekTpoMoOomn"

https://m.edsoo.ru/ff0a5630




08 KontponpHas padota ) Bubanoteka LOK
"DeKTpOMarHuTHbIC SIBJICHUS" https://m.edsoo.ru/ff0a5590

99 PaboTta ¢ TekcTaMu 110 TeME 1 Bubanoteka LIOK
"TemoBbie siBJICHUS" https://m.edsoo.ru/ff0a5330
Pabota c Texctamu 1o Teme

100 "DIeKTpUUIECKHE 3apsIbl. 1 Bubanorteka LUOK
3apsKEHHbIE Tela U UX https://m.edsoo.ru/ff0a5530
B3aumMmojencraue"
Pabora ¢ TekcTamu 1o Teme

. . Bubanoteka

101 "TToCTOSIHHBIN ANEKTPUUYECKUI 1
ok LIOKhttps://m.edsoo.ru/ff0a5630
PaGora ¢ TekcTamu o Teme
| Bubanoreka LLOK

102 MarsuTHbI€ SIBJICHUS U 1

" https://m.edsoo.ru/ff0a5630
3JEKTPOMArHUTHASI MHTYKIIHS
OBIIEE KOJIMYECTBO YACOB I10
- 102 22.5

[TPOTPAMME



https://m.edsoo.ru/ff0a5590
https://m.edsoo.ru/ff0a5330
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5630
https://m.edsoo.ru/ff0a5630

9 KJIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne aTa nudposbIie
Tema ypoka Kontpoasubie | IlpakTuuyeckue A upp
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcbl
Mexannueckoe OBIIKEHHUE.
| MarepuanbHas TOUYKa. | Bubnnoteka LOK
CrocoOsI ormucanus https://m.edsoo.ru/ff0adb18
MEXaHHYECKOTO TBHKEHUS
Cucrema orcuyera.
) 0 | Bubnnoteka LLOK
THOCUTEIBHOCTh
https://m.edsoo.ru/ff0adb18
MEXaHUYECKOTO JIBHKECHHUS
BexTopHble BEJIMUMHEI,
3 P | Bubnmnoteka LLOK
oIepanyu ¢ BEKTOpaMHu,
pall p https://m.edsoo.ru/ff0adb18
MPOEKIIMU BEKTOPOB
Panuyc-BekTo
A P Bnbnunoteka LIOK
4 MaTepUaIbHOM TOYKH, 1
https://m.edsoo.ru/ff0adb18
IepEeMELICHUE HA IUNIOCKOCTH
5 PaBHOMepHOE | Bubnnoteka LOK
MPSMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru/ff0adb18
Pemenne 3amau nmo teme
" Bubnunoreka LLOK
6 PaBHOMepHOE 1
o " https://m.edsoo.ru/ff0adb18
MPSMOJIMHEMHOE IBUKEHUE
HepasnomepHoe
7 MPSMOJIMHEMHOE JIBUKEHHE. 1 Bubnnoteka LLOK

Cpenusis 1 MTHOBEHHAS
CKOpPOCTb TeJla Mpu

https://m.edsoo.ru/ff0adb18




HEPaBHOMEPHOM JBHKCHUU

JlaGoparopHas paboTa
"Onpenenenue cpenHen

Bubnnoteka LLOK

PaBHOYCKOPEHHOM
NPAMOJIMHEHHOM JBH>KEHUU"

8 CKOPOCTH CKOJIBXKEHUS OpycKa
p py https://m.edsoo.ru/ff0adb18
WJTU IBMOKCHUS TIapuKa 1o
HAKJIOHHOH IIOCKOCTH"
PaBHOyCKOpEeHHOE
9 Y pv Bubnnoteka LLOK
OPSAMOJIMHENHOE JBUKEHUE.,
P s https://m.edsoo.ru/ff0adb18
Yckopenue
CKOpOCTh PABHOYCKOPEHHOT'O
p pv yCeKop Bnbnunorteka LLOK
10 IIPSMOJIMHEMHOTO JBUKECHUS.
https://m.edsoo.ru/ff0adb18
I'padux ckopocTu
Pemenne 3amau no teme
1 "CKropocTh Bubnnorteka LOK
PABHOYCKOPEHHOTO https://m.edsoo.ru/ff0adb18
NPSIMOJIMHEMHOTO IBUKEHUS"
Ilepememenue npu
peMetll p Bnbnnoteka LIOK
12 PaBHOYCKOPEHHOM
. https://m.edsoo.ru/ff0adb18
MPSMOJIMHETHOM JABUKEHUHU
JlaboparopHas paboTa
"OnpeaeeHne yCKOpeHus
e yerop Bubnnoteka LOK
13 TeJa IPU PaBHOYCKOPEHHOM
. https://m.edsoo.ru/ff0adb18
JIBMKEHHUH IO HAKJIOHHOM
IUIOCKOCTH"
Pemenue 3amau nmo reme
14 "Tlepemernienue npu Bubnnoteka LLOK

https://m.edsoo.ru/ff0adb18




JlabGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH

Bubnnoteka LOK

15 MyTH OT BPEMEHU IIPU
https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHON cKopocTH"
I'paduueckas unTeprperanys
CKOpEHUS, CKOPOCTH,
Y up P Bnbnunoteka LIOK
16 MPONAECHHOIO IMYTH U
https://m.edsoo.ru/ff0adb18
nepemMenieHus AJis
MPSIMOJIMHENHOTO IBUKEHUS
Pemenue 3agau no reme
"I'padpuaeckas

17 UHTEpHpETALUSA YCKOPEHUS, Bubnanorteka LOK
CKOpPOCTH, ITPONJEHHOIO IIyTH https://m.edsoo.ru/ff0adb18
U niepeMenIeHus 1Jis
MPSAMOJIMHENHOTO ABM>KEHUS"

18 YckopeHue cBOOOTHOTO Bubnmnoteka LOK
nagenusa. OneiTel Ianumes https://m.edsoo.ru/ff0adb18
Pewenue 3anau o reme
" 9 Bnbnunoteka LIOK

19 YckopeHue cBOOOTHOTO

" https://m.edsoo.ru/ff0adb18
najeHus

20 JIBukeHue Tena, OpoIIeHHOro Bubanoteka LOK
TOJ1 YTJIOM K TOPU30HTY https://m.edsoo.ru/ff0adb18
Pemenue 3agau no reme

1 " JIBY>KeHUE Tena, Bnbnunoteka LIOK
OpOIIEHHOTO TOJT YTIIOM K https://m.edsoo.ru/ff0adb18
rOpHU30HTY"

” JlabopaTtopHnas pabota Bubnnoteka LLOK

"HccnenoBaHue ABMKEHUS

https://m.edsoo.ru/ff0adb18




Tena, OPOIIEHHOTO MO/ YIJIOM
K TOPU3OHTY"

Pemrenue 3agad mo reme
" JIBYoKeHUE MO ICHCTBUCM

Bubnnoteka LLOK

23 YCKOPEHHSI CBOOOTHOTO https://m.edsoo.ru/ff0adb18
nageausa"
24 JIBrKEHHE 110 OKPYKHOCTH bubnvorexa LIOK
https://m.edsoo.ru/ff0adb18
75 JIuneiiHas u yrioBas bubanoteka LOK
CKOPOCTb, IIEPUOJ ¥ YaCTOTa https://m.edsoo.ru/ff0adb18
2% CKOpOCTh U YyCKOPEHHE NPU Bubnnorteka LLOK
JBWXKEHUU 10 OKPYKHOCTHU https://m.edsoo.ru/ff0adb18
27 Pemrenue 3agad mo reme Bubnmnoteka LLOK
"JIBM>KEHHE 110 OKPY’KHOCTH" https://m.edsoo.ru/ff0adb18
Ypok-koHbepeHus
"PacnozHaBanue u
28 npuOIMKEHHOE ONMCAHNE bubnvorexa LIOK
https://m.edsoo.ru/ff0adb18
pa3IMYHBIX BUJIOB
MEXaHMYECKOTO JIBHKCHUS"
IToarotoBka Kk KOHTPOJIBHOM
29 paboTe mo Teme bubnnoteka LLOK
"MexaHU4eCcKOe IBIDKEHUE U https://m.edsoo.ru/ff0adb18
CrocoObI ero onucaHus"
KontponbHas paboTa mo teme BuGnoTexa LIOK
30 "MexaHn4eCcKoe ABMKEHUE U
https://m.edsoo.ru/ff0adb18
CIocoObI ero onucaHus"
31 [Tepserii 3akoH HproToOHA. Bubnnoteka LOK

BexkTtop cunbl

https://m.edsoo.ru/ff0adb18




Bropoii 3akon HeroToHa.

Bubnnoteka LOK

32 PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0adb18
1 Tpertwnii 3akon HproToHa. Bubnnoteka LOK
Cynepno3unus Cui https://m.edsoo.ru/ff0adb18
34 Cuna ynpyroctu. 3akoH ['yka bubnnorexa LIOK
https://m.edsoo.ru/ff0adb18
35 Pemenne 3amau nmo teme Bubnmnoteka LOK
"Cwia ynpyroctu" https://m.edsoo.ru/ff0adb18
JlaboparopHas paboTa
"HccnemoBanue 3aBUCUMOCTH
16 CHUJIBI YIIPYTOCTH, Bubnnoteka LOK
BO3HUKAIOIIEH B MPYKUHE, OT https://m.edsoo.ru/ff0adb18
cTenenu aedopManuu
npy>KuHbI"
37 Cuna tpenusi. Koapdumnment Bubnnoteka LOK
TpEeHUS https://m.edsoo.ru/ff0adb18
JlabopaTtopHnas pabota
18 "Onpenenenne Bubnmnoteka LLOK
kod(urmenTa TpeHus https://m.edsoo.ru/ff0adb18
CKOJIb)KeHUs"
JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH
Bubnnoteka LOK
39 CHUJIbI TPEHUS CKOJIBKEHUS OT
https://m.edsoo.ru/ff0adb18
CHJIbI HOPMAJIBHOTO
napiaeHus"
JIBM>KeHue Te mo ) BuGmmoTeka LIOK
40 OKPYKHOCTH TOJ ACHCTBUEM

HECKOJBKHX CHJI

https://m.edsoo.ru/ff0adb18




3akoH bepnymm u

Bubnnoteka LOK

4l MOJIbEMHAS CUJIa KpbLla https://m.edsoo.ru/ff0adb18
VYpok-koHpepeHIus
"CoBpEMEHHBIE JIETATEIIbHbIE
arnmaparsl, cyjia Ha

47 MOJABOJIHBIX KPBUIbSX, Bubnmnoteka LOK
AHTUKPBUIO HA CKOPOCTHBIX https://m.edsoo.ru/ff0adb18
aBTOMOOMIIAX. JIBHKeHHE
1oe3/1a Ha MarHUTHOU
noayuke"

43 Cuita TSDKECTH U 3aKOH Bubnnoteka LLOK
BCEMHUPHOI'O TATOTEHUSA https://m.edsoo.ru/ff0adb18
JIBro>KeHUE Tel BOKPYT

44 TPaBUTAIIMOHHOTO TIEHTpA. Bnénunorteka LLOK
IIepBast kocmMuueckas https://m.edsoo.ru/ff0adb18
CKOpPOCTH

Bnbnunoteka LIOK
45 HesecomocTts 1 neperpysku
https://m.edsoo.ru/ff0adb18
PaBHOBecue MaTepI/IaJ'I?HOI/I BuGnoTexa LIOK
46 TOYKH. AOCOIOTHO TBEPAOE
https://m.edsoo.ru/ff0adb18
TEJO

47 Mowmenr cuibl. [IpaBuio Bubanoteka LOK
MOMEHTOB https://m.edsoo.ru/ff0adb18
Ypoxk-uccienoBanue

48 "(I))npeneneHZII/Ie [EeHTpa Bubanoteka LIOK

" https://m.edsoo.ru/ff0adb18
TSHKECTH Pa3JIMYHbBIX TEJ
49 Nmnynsc Tena. U3menenne Bubanoteka LOK

nMITyJbca. MIMIynnbc cuiibl.

https://m.edsoo.ru/ff0adb18




VYipyroe u Heynpyroe
B3aUMOJICHCTBUE

3aKOHBI U3MEHEHUA U

Bubnnoteka LLOK

>0 COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0adb18
51 PeakTuBHOE IBUXKCHUE bubsworeka LIOK
https://m.edsoo.ru/ff0adb18
Pemenue 3anau no teme
5) "3aKOH COXpaHEHHUs Bubnnoteka LLOK
uMIlysbca. PeaktuBHoe https://m.edsoo.ru/ff0adb18
nBIOKeHne"
53 Mexanunueckast paboTa u Bubanoteka LOK
MOIIIHOCTh https://m.edsoo.ru/ff0adb18
54 PabGota cHIIBI TSDKECTH, CHITBI Bubnmnoteka LLOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0adb18
JlaGopaTopHas pabota
"OnpezneneHue pabOThl CUIIBI
55 TPEHUS IIPU PABHOMEPHOM Bubanoteka LOK
JBHKCHUH TeJjIa 110 https://m.edsoo.ru/ff0adb18
TOPU30HTAIIBHOU
MoBepXHOCTH"
6 C 5 Bubnnoteka LLOK
. BASD SHEPTHH M paboTht https://m.edsoo.ru/ff0adb18
JlaboparopHas paboTa
"OnpezneneHue paboThl CHIIBI
57 YIPYTOCTH IIPU ITOABEME Bubanoteka LOK

rpy3a C HCIOIh30BAHHEM
HEMOJABUXKHOTO U
MOJIBUKHOTO OJIOKOB"

https://m.edsoo.ru/ff0adb18




Bubnnoteka LOK

58 [ToTeHManbHas SHEPrUst
https://m.edsoo.ru/ff0adb18
Kunernueckas sueprus.
P . Bnbnunoteka LIOK
59 Teopema 0 KHHETUYECKOI
https://m.edsoo.ru/ff0adb18
SHEpPruu
3aKOH U3MCHEHMS U

60 . bubnnoteka LLOK

COXpaHCHUS MEXaHHYCCKOM

p https://m.edsoo.ru/ff0adb18
SHEPTHH
Pemienue 3ama4d mo teme

61 "3aKOHBI N3MCHCHUS U Bubnnoteka LLOK
COXPAHEHUS MEXAHUYECKOU https://m.edsoo.ru/ff0adb18
sHeprun"

IToaroToBka Kk KOHTPOJIBHOM

62 paboTe mo Teme bubnnoteka LLOK
"B3auMoaeHCTBHE TEI. https://m.edsoo.ru/ff0adb18
3aKoHbI coXxpaHeHus"

KonTtpoabHas paborta mo TeMe
| P N P Bubanoteka LIOK

63 B3aumozeiicTBue Tenl.

" https://m.edsoo.ru/ff0adb18
3aKOHBI COXPAHEHUS
KomebaTennHoe ABUKEHUE.

64 OCHOBHBIE XapaKTEPUCTUKH Bubnnoteka LOK
KOJICOaHMI: IEPHO/I, 9acTOTa, https://m.edsoo.ru/ff0adb18
aMIUIUTY1a
MareMaTU4eCKU 1
MPY>KUHHBIA MasSTHHKH.

65 JlaGopaTopHas pabota 0.5 Bubnnorteka LOK

"NccneqoBaHue 3aBUCUMOCTH
nepuoja kojaebaHuii Tpy3a Ha
HUTH OT JJIUHBI HUTH"

https://m.edsoo.ru/ff0adb18




JlabGopaTtopHnas pabota

"HccneqoBanue 3aBUCUMOCTH

Bubnnoteka LOK

66 nepuoJia KojaeoaHui
https://m.edsoo.ru/ff0adb18
NPY’KUHHOTO MasATHHUKA OT
Maccel rpysa”
Bubnnoteka LOK
67 I"apmoHnueckue koyieOanus
https://m.edsoo.ru/ff0adb18
JlaGopaTopnas pabora
" PATOPTAT P Bbnbnunoteka LIOK
68 N3mepenue yckopeHus
\ https://m.edsoo.ru/ff0adb18
cBOOOIHOTO ITaJICHU
3aryxaromue KojacoaHus.
69 B Y t 5 Bubnnoteka LLOK
BIHYKJICHHEIC KOJICOaHMS.
YA https://m.edsoo.ru/ff0adb18
Pesonanc

70 IIpeBpanienue 3aepruu npu Bubnnoteka LOK
K0JIe0aTEeILHOM JIBUKECHUH https://m.edsoo.ru/ff0adb18
Ypoxk-uccienoBanue
"I[IpoBepka HE3aBUCUMOCTH

71 POBEP Saruii Bubnnoteka LLOK
repuojia KojiebaHuii rpysa,

pHOA py https://m.edsoo.ru/ff0adb18
MOJIBEIICHHOTO K JICHTE, OT
Macchl rpy3a”

7 MexaHu4ecKre BOJIHBI: bnbnnoteka LLOK
MPOJIOJIBHBIE U TIONIEPEYHBIE https://m.edsoo.ru/ff0adb18
CBolicTBa MEXaHHYECKHUX

7 BOJIH. J[TMHA BOJIHBI U bnbanoteka LLOK
CKOpOCTb €€ https://m.edsoo.ru/ff0adb18
pacrpocTpaHeHus

74 Ypoxk-uccienoBasue bubnnoteka LLOK

"HabGaroneuue

https://m.edsoo.ru/ff0adb18




uHTepPepeHH U
nudpakIuy BOJH Ha
MMOBEPXHOCTU BOJIbI"

VYpoxk-koH(pepeHus
"MexaHU4EeCKHUE BOJIHBI B

Bubnnoteka LLOK

75
TBEpIOM Terne. CelicMuieckue https://m.edsoo.ru/ff0adb18
BOJIHBI"
76 3Byk. Pacnipoctpanenue u bubnnoteka LLOK
OTpaKCHHUE 3BYKa https://m.edsoo.ru/ff0adb18
77 Pemenue 3amad mo tTeme bnbnunoteka LLOK
"3ByK" https://m.edsoo.ru/ff0adb18
Ypoxk-uccienoBasue
"IKCrepUMEHTaIbHOE
P Bubnnoteka LLOK
78 OIpeziesIEHUE TPaHUIL] YaCTOTBI
https://m.edsoo.ru/ff0adb18
CIBIITUMBIX 3BYKOBBIX
KoJiebaHui"
I'poMKoOCTB 3ByKa U BBICOTa
p Y . Bubnnoteka LLOK
79 TOHA. AKYCTHYECKHI
https://m.edsoo.ru/ff0adb18
pe30oHaHc.
VYpok-uccnenopanue
N Bubanoreka LLOK
80 Habmtonenue u 00bsacHeHne
" https://m.edsoo.ru/ff0adb18
aKyCTHYECKOI'0 PEe30HaHCa
HNudpas3Byk u yIbTpa3BykK.
Kondepenmus
" bepern Bnbnunoteka LIOK
81 Hcnonbs3oBaHue yiabTpa3ByKa
https://m.edsoo.ru/ff0adb18
B COBPEMEHHBIX
TEXHOJOTHUIX"
82 DIJIEKTPOMArHuTHOE MOJIE U Bubnnoteka LLOK




OJICKTPOMAarHUTHBIC BOJIHBI

https://m.edsoo.ru/ff0adb18

CBolicTBa 3JIEKTPOMArHUTHBIX

Bubnnoteka LLOK

83
BOJIH https://m.edsoo.ru/ff0adb18
Ypok-koupepenmus "Llkana
3J€KTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
24 Bubnnoteka LOK
3JIEKTPOMArHUTHBIX BOJIH IS
pu a https://m.edsoo.ru/ff0adb18
COTOBOM CBSI3H.
Panmonoxanmsa. Kocmuueckas
CBs3b "
Pemenue 3anau Ha
25 OIpeAeIEHUE YaCTOThI U bubnnoteka LLOK
JUTUHBI JIEKTPOMArHUuTHOU https://m.edsoo.ru/ff0adb18
BOJIHBI
26 DneKTpoMarHuTHasi mpupoja bubnunoteka LLOK
cBeta. CKOpOCTh CBETA https://m.edsoo.ru/ff0adb18
%7 BomnHoBEIE CBOIICTBA CBETA: bnbnnoteka LLOK
uHTepdepeHIHs 1 TUPPAKITUSI https://m.edsoo.ru/ff0adb18
JlyueBast Mmozienb CBETA U
y A Bubnnoteka LLOK
88 reoMeTpHUUecKas ONTHKA.
https://m.edsoo.ru/ff0adb18
Hcrounuku cBeTa
[Ipsimonunelinoe
p Bnbnunorteka LLOK
89 pacIpoCcTpaHEHUe CBETA.
https://m.edsoo.ru/ff0adb18
3armenus ConHua u JIyHsl
90 3aKOH OTpa)KE€HUsI CBETA. Bubnnorteka LOK
IInockoe 3epkano https://m.edsoo.ru/ff0adb18
01 [TocTpoenne n3obpaxeHuH, Bubnnoteka LOK

c(hOpMHUPOBAHHBIX 3€pKAJIOM

https://m.edsoo.ru/ff0adb18




[Ipenomnenune cBeta. 3akoH

Bubnmnoteka LOK

92 npenomieHus ceera. [lonHoe
https://m.edsoo.ru/ff0adb18
OTpaXKCHUE CBETA.
JlaboparopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH
A Bubnnoteka LOK
93 yIJIa IpeJIOMJICHHS OT yrJjia
https://m.edsoo.ru/ff0adb18
MaJICHUs] CBETOBOTO JIy4a Ha
rpaHulIe «BO3AYX-CTEKIO»"
Vpok-uccnegosanue "AHaau3
P A Bubnnoteka LLOK
94 ¥ 00BSICHEHUE ONITHYSCKOTO
" https://m.edsoo.ru/ff0adb18
MHpaxa
VYpoxk-koHpepeHuus
"Ucnonp30BaHye IOIHOTO
95 Bubnnoteka LLOK
BHYTPCHHETO OTPAKCHHUSL:
yp P https://m.edsoo.ru/ff0adb18
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBS3b"
96 b . Bubnnoteka LLOK
HWH3a, XOJI Iy4eH B JIUH3E
ALy https://m.edsoo.ru/ff0adb18
97 o . Bubnmnoteka LLOK
OpMYJIa TOHKOM JIMH3bI
pMYy https://m.edsoo.ru/ff0adb18
JlaGoparopHas paboTa
08 "Onpenenenue HOKyCHOTO Bubnnorteka LLOK
pacCTOSIHUSA U ONITUYECKOM https://m.edsoo.ru/ff0adb18
CHUJIBI COOMpArOIIeH JTNH3BI"
ITonydeHue n300paKeHUH C
99 y 5 p . Bnbnunorteka LLOK
IIOMOIIILI0 COOHpAOLICH 1
o HPATot https://m.edsoo.ru/ffoadb18
pacceuBaroniei JInH3
100 VYpok-koHpepeHus Bubnnoteka LLOK




"IlpuHtun geicTBUs
ONTHYECKUX MPUOOPOB
(MHKpPOCKOII, TEJIECKOTI,
(dboroanmapar)"

https://m.edsoo.ru/ff0adb18

I'na3 kak onTnueckas

Bubnnoteka LOK

101 cucreMa. bim3opykocTs 1
https://m.edsoo.ru/ff0adb18
JATbHO30PKOCTh
Paznoxxenue 6enoro ceera B

102 cnektp. OnbiTel HetoTOHA. Bubnnoteka LOK
CrnoxxeHue CeKTpaabHbIX https://m.edsoo.ru/ff0adb18
uBeToB. Jlucniepcus cBera
YPOK-IIPaKTUKYM
"HabOmoieHue u 00bsICHEHNE

103 OIIBITOB [0 PA3JI0KEHUIO Bubnnoteka LOK
0eJIoro CBeTa B CIHEKTP. https://m.edsoo.ru/ff0adb18
[lonyuenue 6enoro nBeTa npu
CJI0’K€HHH LIBETOB"

104 Omnbrtel Pesepdopna u Bubnnoteka LOK
IUTAHETApHAS MOJIEJb aTOMa https://m.edsoo.ru/ff0adb18
[Tocrynater bopa. Moaens

105 aTOMZ bopa. I/Ifnycxaine u bubnmorexa LIOK

https://m.edsoo.ru/ff0adb18
MOTJIOIIEHUE CBETa AaTOMOM.

106 KsanTtel. JIuneiiuateie bnbnnoteka LLOK
CIIEKTPBI https://m.edsoo.ru/ff0adb18
YPpOK-IIPaKTUKYM

107 "HaOnronenne CIUIOMIHBIX U Bubnunorteka LLOK

JIMHENYaThIX CIIEKTPOB
U3JIy4eHUs U UcIycKaHus"

https://m.edsoo.ru/ff0adb18




PanmnoaktuBHOCTH. Anb(da-,

Bubnnoteka LOK

108
OeTa- ¥ raMMa-u3ITyICHHS https://m.edsoo.ru/ff0adb18
Crpoenue aTOMHOTO sijipa.
p AP Bnbnunoteka LIOK
109 Hyknonnast Mogienp aTOMHOTO
https://m.edsoo.ru/ff0adb18
anpa
110 PanmoakTuBHBIC Bubnnoteka LLOK
npeBpaieHust. 13otomsl https://m.edsoo.ru/ff0adb18
11 I Bubnmnoteka LLOK
epuoJ noJrypacraaa
PHOA P A https://m.edsoo.ru/ff0adb18
VYpoxk-koHpepeHuus
"JlelicTBHE pasnoaK
Aeit TBHU PAIHOAKTHBHBIX Bubnnoteka LOK
112 W3JIy4CHUM Ha )KUBBIC
https://m.edsoo.ru/ff0adb18
OpraHW3MBbI. 3aluTa OT
PaMOaKTUBHOT'O U3JIyYEHUs"
Snepuble peakuuu. 3aKOHBI
113 Aep peaxt Bubnnoteka LLOK
COXpaHEHUs 3apsiI0BOTO U
P PAA https://m.edsoo.ru/ff0adb18
MacCOBOTO YHCEI
114 DHeprusi CBSI3u aTOMHBIX bubnnoteka LLOK
sinep. CBsi3b Macchl U DHEPTUU https://m.edsoo.ru/ff0adb18
Pewenue 3anau o reme
115 " 8 5 Bubanoteka LOK
€pHbIE peaklnK. DHEeprus
AICPHHIE Peaiti P https://m.edsoo.ru/ff0adb18
CBS3U
Peaknuu cunTe3a u nenenus
t A Bnbnunoteka LIOK
116 anep. UcToOuHUKY SHEprun
i https://m.edsoo.ru/ff0adb18
CoiHLa U 3BE3]
VYpok-koupepenuus "Anepuas
p $epern Aep Bubnnoteka LOK
117 SHEPTETHUKA. JKOJIOTUUECKHE

pOOJIEMBI SIICPHON

https://m.edsoo.ru/ff0adb18




SHEpPreTUKu"

[ToaroroBka Kk KOHTPOJIBHOU
paborte no Teme "Konebanus u

Bubnnoteka LLOK

118
BOJIHBI. CBETOBBIC U https://m.edsoo.ru/ff0adb18
KBAHTOBBIE sIBJICHUS"

KonTponbHas pabota mo Teme

119 "KonebaHus 1 BOJHEL. Bubnnoteka LLOK
CBETOBEIC M KBAHTOBBIC https://m.edsoo.ru/ff0adb18
SIBJIEHUS"

120 Pemenue pacyeTHbIX o Teme Bubnnoteka LOK
"MexaHn4eCcKoe ABKEHHE" https://m.edsoo.ru/ff0adb18
Pemenue pacueTHbIX U

Bubnnoteka LOK

121 KA4EeCTBEHHBIX 3a71a4 10 TEME

" . R https://m.edsoo.ru/ff0adb18
BzaumoneiicTBue Ten
Pemrenne pacueTHsIxX U

122 KadeCTBEHHBIX 3a7a4 10 TEME Bubnnoteka LOK
"3aKOHBI COXpaHEHUS YSHEPTUH https://m.edsoo.ru/ff0adb18
U uMItysbca"

JIaboparopHbie pabOTHI IO
I,), P P Bubanoteka LIOK
123 TeMe "MexaHHn4ecKoe
" https://m.edsoo.ru/ff0adb18
JIBUKCHHUE

124 JlaboparopHbie pabOTHI 10 Bbubnnoteka LLOK
teMme "B3aumoneticteue ten" https://m.edsoo.ru/ff0adb18

125 JlaboparopHbie pabOTHI 110 bubnnoteka LLOK
teme "l[IpocThie MexaHU3MBI" https://m.edsoo.ru/ff0adb18
Penienue pacyeTHBIX U

p Bubnnoteka LLOK

126 KauyeCTBCHHEBIX 3aJ1a4 10 TEME

"TeroBsIe mporecch”

https://m.edsoo.ru/ff0adb18




Pemenne pacyeTHsIxX U

Bubnmnoteka LOK

127 KA4eCTBEHHLIX 3a7a4 10 TEME
"B " https://m.edsoo.ru/ff0adb18
JIAYKHOCTD
Pemenne pacyeTHbIX U
Bubnnoteka LOK
128 KA4eCTBEHHLIX 3a7a4 I10 TEME H
"KTIJ] TermoBsIX ABuraTeeii” https://m.edsoo.ru/ff0adb18
Pemienue pacueTHbIX U
Bubnunorteka LLOK
129 Ka4eCTBEHHLIX 3a7a4 I10 TEME H
" https://m.edsoo.ru/ff0adb18
Pemenue pacyeTHBIX U
Bnbnunorteka LLOK
130 KauyeCTBEHHBIX 3a/7a4 10 TEME 4
"KTI]] 51eKTpoycTaHoBoK" https://m.edsoo.ru/ff0adb18
JlaGopaTopHbie pabOTHI 1O
Bubnunoteka LLOK
131 TeMme ""3aKOHBI HOCTOSIHHOTO H
" https://m.edsoo.ru/ff0adb18
TOKa
132 JlabopaTopHbie pabOTHI 1O Bubnnoteka LOK
TeMme "CBeTOBbIE SIBIICHUS" https://m.edsoo.ru/ff0adb18
Pabota ¢ TekctamMu o TeMe Bu6avoTexa LIOK
133 "3aKOHBI COXPaHEHUS B
exarmKe” P https://m.edsoo.ru/ff0adb18
MEXaHUK
134 Pabora ¢ TekcTamu 1o TeMe Bubnnoteka LLOK
"Konebanus 1 BOJIHBL" https://m.edsoo.ru/ff0adb18
135 Pabora ¢ TekcTamu 1o Teme Bubnnoteka LLOK
"CBeTOBEbI€E ABlIEHUA" https://m.edsoo.ru/ff0adb18
Pabora ¢ TexcTamu 1o TeMe
Bubnunorteka LLOK
136 "KBanToBas u siaepHas H

¢uznka"

https://m.edsoo.ru/ff0adb18




OBILEE KOJIMYECTBO YACOB
I10 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




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pa3gena  djeMeHTa
®U3UKA U EE POJIb B TIOZHAHUM OKPYXAIOIIEIO MHUPA

IIpoBepsiemble 3JIeMEHTbI COIEP:KAHUS

1.1

®uszuka — HayKa o mpupojie. SABnenust npupoasl. Gunveckue
SABJICHUS:  MEXaHUYECKHE,  TEIUIOBBIE,  AJIEKTPUUYECKHUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE

Ouznyeckue BelUYUHBL. M3Mepenue (u3Mueckux BEIUYUH.

1.2 ®duznyeckue PUOOPHI. [Torpemnocts HU3MEPEHUI.
MexayHapoaHasi cuCTeMa €MHUI]
EcTecTBeHHOHayuyHBIi ~ METOJ MO3HAHUS:  HaOJIOJEHUE,

13 IIOCTAHOBKAa HAY4YHOIO BOIPOCA, BBIABIWKEHUE T'HIOTES,

! ' 9KCIIEPUMEHT 0  MpOBEpKEe  THUIOTEe3,  OOBbACHEHHUE

HaOJI0ITaEMOTO SBIICHUS

1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH
[TpakTideckue paboThI:
H3mepenne pacCTOSHUN.

15 W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pasMepoB MajbIX TEN.
Wsmepenne TemmepaTypbl IIpM  IIOMOIIM  KUJIKOCTHOI'O
TEPMOMETPA U JATYUKA TEMIIEPATYPBI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNUN BEIIIECTBA

CrtpoeHue BewmiecTBa: aToMbl U MOJIEKYJbl, MX pa3MeEpBI.

21 OnbIThI, 10Ka3bIBAIONIUE JUCKPETHOE CTPOECHUE BELIECTBA
29 JIBuxenue uactul BemniecTBa. CBs3b CKOPOCTH JIBUYKEHUS
' YacTHIl ¢ TeMIeparypoil. bpoynosckoe asrkenue, nuddysus
)3 B3aumoneiicTBre yacTull BelecTBa: NPUTSHKEHUE U
' OTTaJIKMBAHHE
2 ArperaTHble  COCTOSIHMS ~ BELIECTBa: CTPOEHUE  Ta3oB,
)4 KUAKOCTEN U TBEPABIX (KpUCTAUIMYECKUX) Tell. B3anumocBs3b
' MEXJY CBONCTBAMH BELIECTB B Pa3HbIX arperaTtHbIxX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[TpakTyeckue paboTHI:
2.6 Onenka quameTpa aromMa METOJOM PSOB (C MCIOIb30BaHUEM

dororpaduii).




OMBITHI 110 HAOJIIOICHHUIO TEIJIOBOTO PACITUPEHHUS Ta30B.
OnpITel 1O OOHAPYXKEHHUIO JEHCTBHUS CHJI MOJIEKYJSPHOTO
NPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe ABWKEHHE. PaBHOMEpHOE M HEPaAaBHOMEPHOE
JIBUKEHUE

3.2

Ckopoctb. CpenHsist CKOpOCTh IPH  HEPaBHOMEPHOM
JBWOKEHUH. Pacuér myTH U BpeMeHU JIBUKESHUS

33

SBnenue nHepuuu. 3aKOH MHEpLUUU. B3aumopeiicTBue Ten Kak
IIpUYMHA W3MEHEHMS CKOPOCTH JBMXKEHHMS Tel. Macca kak
Mepa UHEPTHOCTH Teja

34

IInoTHOCTE BCIICCTBA. CBs3bp IUIOTHOCTH C KOJIMYECTBOM
MOJICKYJI B €CAUHULIC 00BEMa BCIICCTBA

3.5

Cuna kak XapaKTCPHUCTHUKA B33HMO,IICI>1CTBPI§I TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHnue cuiibl ¢ MOMOILBIO
JTUHAMOMeETpa

3.7

SIBiieHUE TATOTEHUS U cuia TsoKecTH. Cuia TSHKECTH Ha JPYTUX
mwraHeTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoabXKeHUsI U TpeHHUE MOKOs. TpeHue
B IIPUPOJIE U TEXHUKE

3.9

Clo)keHWe CWI, HalpaBJICHHBIX 110 OJHOW  MPSMOM.
PaBHOpelcTBYIOIIASA CHIT

3.10

[TpakTudeckue paboThI:

Onpenenenre CKOPOCTH PaBHOMEPHOTO IBHKEHHUS (IIapuKa B
YKUJKOCTH, MOJICIIN SJIEKTPUYECKOTO ABTOMOOMJIS U TaK JaJiee).
OnpeneneHne cpeHE CKOPOCTH CKOJIBKEHHUS OpycKa WM
HIapuKa Mo HAKJIOHHOH MockocTh. OnpesesieHne MIOTHOCTH
TBEpAOro tena. OMbBITHL, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTh
pacTskeHus (aedopMalun) NpyKUHbI OT NPUIIOKEHHON CHJIBL.
OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS
CKOJIbKEHHUSI OT Beca Tella M XapakTepa COMPUKACAIOIIUXCS
MTOBEPXHOCTEN

3.11

®u3nuecKue SBICHHUS B INPUPOJAE: IPUMEPHI JIBHKEHHS C
pPa3JIMYHBIMU CKOPOCTSMHM B JXMBOM W HEXHUBOM NPHUPOJE,
JIECTBHUE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCETDP, MIOAIIHUITHUKHA

JIABJIEHUE TBEPIBIX TEJI, "KUJIKOCTEN 1 TA30B

4.1

HaBnenune TtBEpmoro Tema. CrnocoObl YMEHBIICHHS U
YBEJIMYEHUS AaBIICHUS

4.2

JaBnenue rasza. 3aBUCUMOCTh JaBJEHUSI raza oT oOBEMa,




TEMIIEpaTypbl

43

Ilepenaua paBneHus TBEPABIMU TEJAMM, KUIAKOCTSIMU U
razamu. 3akoH [lackaing. [ITHaeBMaTHuecKe MaInHbl

4.4

3aBUCUMOCTH JaBIIEHUS SKHUIKOCTH oT TJTyOUHBI.
I'uppocratudeckuit  mapagokc. CooOIIaronmecs Cocy/abl.
['unpaBnuyeckue MeXaHU3Mbl

4.5

Atmochepa 3emnn U armocdepHoe aasieHue. I[IpuunHb
CyIIECTBOBaHUSI  BO3AYHIHOW oOomoukn 3emiu. OmbIT
Toppuyennu. 3aBUCUMOCTb aTMOC(HEPHOTO JIaBICHUS OT
BBICOTBI HaJl YDPOBHEM MOPSI

4.6

Wsmepenne armocdepHoro nasicHus. [Ipubopbr s
HU3MEPEHHs aTMOC(EPHOTO JTaBJICHUS

4.7

JelicTBUe XKUAKOCTH M ra3a Ha MHOTPYKEHHOE B HUX TEJIO.
BrirankuBaroias (apxumenioBa) cuia. 3akoH Apxumena

4.8

IInaBanue ten. Bo3gyxornnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BEMa
MOTPY>)KEHHOW B JKMIKOCTh YacTu Tena. OmpeneneHue
BBITAJIKUBAIOIIEH CHJIBI, IECTBYIONIEH HA TEJO, MTOTPYKEHHOE
B KUIKOCThb. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH
CUJIbI, NEHCTBYIOLIEH Ha TEJIO B >KMJKOCTH, OT MacChl Tela.
OnbIThl, JEMOHCTPUPYIOUINE 3aBUCHUMOCTH BBITAJIKHUBAIOUIEH
CWJIBI, JCWCTBYIOLIEH Ha TENO B JKUIAKOCTH, OT 00BEMa
MOTPYKEHHOM B KUIAKOCTh YaCTH Te€la U OT IUIOTHOCTH
JKHAJIKOCTH. KonctpyupoBanue apeomerpa 1581051
KOHCTPYHPOBAHUE JOAKU 51 OnpeIeIeHUE eé
Ipy30II0ABEMHOCTH

4.10

@dusnueckue SBICHUS B TMPHUPOJIE: BIMSHHUE aTMOC(HEPHOro
JIaBJICHUS HA )KUBOI OpraHu3M, IUIaBaHUE PBIO

4.11

Texunueckue yCTpOICTBA: cooo1aromuecs COCY/JIbl,
YCTPOWCTBO BOJIONIPOBO/IA, THAPABINYECKHH IIPECC, MAHOMETP,
OapomeTp, BBICOTOMED, MOPITHEBOM HACOC, apEOMETP

PABOTA, MOIIIHOCTbD, DHEPTUA

5.1 Mexanunueckasi pabota
5.2 Mexannueckas MOITHOCTb
53 [IpocTbie MexaHW3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
' [TpaBuiio paBHOBECHUS pbluara
5.4 [TpuMeHeHue npaBuiIa paBHOBECHS pblUara K 0JIOKY
«3onoToe mpaBwiIo» MexaHuku. Kodaduiment monae3Horo
5.5 neicTBusl MexaHu3MoB. IIpocTeie MexaHM3MBI B OBITY U

TEXHHUKE




5.6 [ToTenmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
58 [Tonmnass MexaHWueckas OSHeEprus. 3aKOH M3MEHEHHs |
' COXpaHEHUs MEXaHUYECKOW YHEPTUH
[TpakTuyeckue paboOTHI:
Onpenenenne padOTHI CHWJIBI TPEHHUS TPH PaBHOMEPHOM
59 JBUKEHUM  Tejla 10  TOPU3OHTAIBHONM  MOBEPXHOCTH.
' HccnenoBanue ycioBuil paBHOBecus pbryara. lM3mepenue
KIIJ[ nakyioHHOM mmockocTh. M3ydyeHue 3aKoHa COXpaHEHUs
MEXaHUYECKON IHEPTrun
5.10 ®uznyecKkue sIBICHUS B IPUPOJIE: PhlUary B TeJE YeJIOBEKa
TexHuueckue  yCTpOMCTBA:  pblyar,  MOABWXKHBIA U
5.11 HETNOJIBYKHBIA  OJIOKM, HAaKIOHHAsl IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMble 3JIeMeHTHI COEPKAHUSA
pasagejia  3JieMEeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKONH TEOpUU
6.1 cTpoeHMs BemecTBa. Macca u pa3Mepsl MoiieKynd. OIBITHI,
' MOITBEP K IAOLIME OCHOBHBIE MI0JIO’KEHHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6.2 Mopnenu TBEPAOTO, XKUAKOTO M Tra3000pa3HOTO COCTOSHUU
' BemecTBa. Kpucrannuyeckue u amopHbie Tena
63 OObscHEHUE CBOMICTB Ta30B, XKUAKOCTEH M TBEPABIX TEN Ha
’ OCHOBE IMOJI0)KEHUN MOJIEKYJIIPHOKHHETHYECKON TEOPUH
6.4 CMaunBaHuE U KalWUISIPHbIE SIBJICHUS
6 6.5 TennmoBoe paciiupeHre U ckaTue
6.6 Temnepatypa. CBsi3b TEMIEPATYPbI CO CKOPOCTHIO TEIIIOBOTO
’ JIBU>KEHUS YaCTHI]
6.7 Buytpennsas osueprus. CrnocoObl HW3MEHEHHS BHYTPEHHEU
’ SHEPIUu: TeIrionepeaada U CoBeplieHue padoTbl
6.8 Bunel Temnonepenaum:  TEIONPOBOAHOCTb, KOHBEKIIWSA,
' U3JTyYEHHE
6.9 KomnuecTBo TennoTsl. Y aenpHas TEMI0EMKOCTh BELIECTBA
6.10 TemnooOMeH U TemIoBoe paBHOBECHE. Y paBHEHHUE TEIIOBOTO
' Oananca




6.11

IInaBneHne u OTBCPACBAHUC KPUCTAIUNIMYCCKUX BCIICCTB.
Y,Z[GJ'II)HaH TCIIOTA IIJIaBJICHUA

[TapooOpazoBanne u koHaeHcanus. Mcmapenue. Kunenwe.

6.12 YaeneHas ~— TeIioTa — MAapooOpa3oBaHHS.  3aBUCUMOCTH
TeMIepaTypbl KUIEHUS OT aTMOC(EPHOTO TABICHHS
6.13 BnaxnocTs BO31yxa
6.14 DHeprus TOIIUBA. Y IelbHasl TEII0Ta CTOPaHUs
[Tpuniuns! pabotel TernoBsix asurarenei KIIJ[ Temmosoro
6.15 nasuratens. TeluoBble IBUraTeinyd W 3aluTa OKPYXKaOLIEH
Cpelibl
6.16 3aKOH COXpaHEHMsI M IPEBPALICHUS JHEPTUU B TEIUIOBBIX
' nporeccax
[IpakTuueckue padbOTHI:
OnpITel 1O OOHAPYXEHHUIO JEHCTBUS CHUJ MOJIEKYJISIPHOTO
IIPUTSKEHUS.
OnpIThI IO BBIpAIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIU
caxapa.
OnbITel 1O HaAOJIOAEHUIO TEMJIOBOTO PACIIMPEHUs Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.
Omnpenenenue 1aBIeHNUs BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHUS BO3TyXa
0T ero o0bEMa U HarpeBaHUs WIH OXJIAXKICHUS.
6.17 [IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JITTHHBI CTOJIOMKA
' AKHJIKOCTH B TEPMOMETPUYECKOHN TpyOKe OT TeMIepaTyphl.
HaGmtoneHue wu3MeHEHUs BHYTPEHHEH »HHEpPruu Tena B
pe3yJbTare Terionepeaayt U paboThl BHEIIHUX CHUIL.
VccnenoBanue sBIEHHUS TEIUIOOOMEHA TMPH CMEUIMBAHUU
XOJIOZHOU U ropsiuei BOABI.
Onpenenenne KOJIM4ECTBA TEIJIOThI, TOTYYEHHOI'O BOJOW MpU
TEII000MEHE C HarpeThIM METAUTMUECKUM LIUIHHIPOM.
OrnpeneneHne yaenbHON TEIIIOEMKOCTH BELIECTBA.
Hccnenosanue npouecca nCapeHus.
OnpeneneHne OTHOCUTENBHOM BIIAXXHOCTU BO3/yXa.
Onpenenenne yeabHON TEIUIOTHI IUIABJICHUS JIBJA.
dusnyeckue SBICHUS B MPUPOE: TOBEPXHOCTHOE HATSKEHUE
6.18 U KalWJUIAPHBIE SIBICHUSA B IPUPOJE, KPUCTAUIBI B IIPUPOAE,
' n3nydenue CoiHla, 3aMep3aHue BOAOEMOB, MOPCKUE OpU3bI;
o0pa3oBaHME POCHI, TYMaHa, UHEs, CHETa.
Texanueckue yCTpOWCTBA: KaluJUIsPBI, IIPUMEPHI
UCIOJIb30BaHUSI  KPHUCTAJUIOB, JKUAKOCTHBIM  TEPMOMETD,
6.19 JaTYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS JOMOB,

TMUTPOMETpPBI, TICUXPOMETp, MapoBas TypOWHA, JBUraTelb
BHYTPEHHETO CTOPAHUS.




OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

7.1 Dnektpusaius Ten. /[Ba posia aIeKTpUUEeCKUX 3apsiaoB
B3anmopeicTtBue  3apspkeHHBIX  Ten.  3akoH  Kysona
7.2 (3aBHCHMOCTh CHJIBI B3aMMOJICUCTBHS 3apsSOKEHHBIX TET OT
BEJIMYUHBI 3aPSI0B M PACCTOSHUS MEXKIY TeJIaMH)
Dnektpuyeckoe noje. HanpspkEHHOCTD 3JEKTPUUYECKOTO TOJIS.
7.3 [lpuHtun  cynmeprno3unuu  SJACKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenun  anekTpuueckux  3apsaoB.  DJIEMEHTapHbIN
7.4 anekTpudyeckuil 3apsan. Crtpoenue artoma. [IpoBogHuku u
TUDJICKTPUKU
7.5 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
76 DNeKTPUYECKUMA TOK. YcenoBus CYIIIECTBOBAHUS
’ AIEKTPUIECKOTO TOKA. ICTOUHHKHM MOCTOSTHHOTO TOKA
77 JIeHcTBUS 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax
78 Onektpuyeckas  uenb. Cuia  Toka.  DIJIEKTPUYECKOE
' HAIPSOKEHUE
79 CormpoTuBICHHE TPOBOJHUKA. YJEIHHOE COMPOTUBIICHUE
’ BEIIECTBA
7.10 3akoH OMa it yyacTKa Lenu
711 [TocnenoBarenbHOE u napasuiesibHOe COEJIMHEHUE
' MPOBOIHUKOB
712 PaboTta 1 MOITHOCTh AJIEKTPUIECKOTO TOKA. 3akoH J[Koyms —
' Jlenna
713 DeKTpUYECKUe IeTH U MOTPEeOUTENH SJIEKTPUIECKON SHEPTUU
' B ObITy. KOopoTkoe 3aMbIkaHue
714 IlocTosiHABIE  MarHWTBL.  B3auMoaeicTBHE  MOCTOSHHBIX
' MarduTOB
715 MarnutHoe nojsie. MarautHoe mnojie 3eMJIM U €ro 3HaueHHE
' JUIS JKU3HH Ha 3emite
716 OnbiT Opcrena. MarHuTHOE TMOJie DJIEKTPUYECKOrO TOKa.
' [IpuMeHeHue 37eKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHUTHOTO TIOJNSI HAa TMPOBOJHUK C TOKOM.
717 DJIEKTPOIBUTATENh  IMOCTOSHHOTO TOKa. lMcmonab3oBaHUe
' AJIEKTPOJBUTATENIE B TEXHUYECKHMX YCTpOMCTBaAX U Ha
TpaHCTIOpPTE
718 Oneitel @apanes. SIBiaeHHE SIEKTPOMATHUTHOW WHIYKIWU.
' [TpaBuio Jlenma
719 Onekrporerepatop. CmocoObl TMONyYeHHUs DIEKTPUUECKON

OHCPIUH. SHGKTpOCTaHL{I/IH Ha BO30OHOBIISIEMBIX HCTOYHHKAX




SHEPTUU

7.20

[IpakTudeckue paboOTHI:

OnBITHI 110 HAOTIOACHUIO AEKTPU3ANNH TNl UHAYKIIUEH U IPU
CONIPUKOCHOBEHHHU.

UccnenoBanme  AEUCTBHS  AJIEKTPUYECKOrO  IMOJS  Ha
MIPOBOJTHUKY U TUDJICKTPUKH.

CbOopka u TmpoBepka pabOTBhl  AICKTPUUYECKOH  IIEMH
MIOCTOSIHHOT'O TOKa.

W3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryivpoBaHue HaPsKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YEpe3
pE3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOPAa M HANPSDKEHUS Ha
pe3ucrope.

OMNBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH SJIEKTPUUYECKOTO
COTIPOTUBJICHUS TIPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUsI U MaTepHaa.

[IpoBepka  mpaBuiia  CJHOXKEHUS  HANPSHKEHUM — NpHU
MIOCJIEI0BATEIbHOM COEMHEHUH JIBYX pe3ucTopoB. [IpoBepka
npaBuja JJig CUJBl TOKA TMPU NapayIeIbHOM COEIUHEHUU
pesuctopoB. OmnpezneneHue pabOTHl IJIEKTPUUYECKOTO TOKa,
uayumero  yepes  pesuctop.  OmnpeneneHue  MOLIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIACIAEMOM  Ha  pe3ucTope.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYILIErO 4epes
JIaMMOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KII]
HarpeBaTens. MccimenoBaHue MarHMTHOTO B3aWMOJEHCTBHUS
MIOCTOSIHHBIX ~ MAarHuToB. M3yyeHue MarHMuTHOro TMOJIA
MOCTOSIHHBIX MarHUTOB MPH UX OOBEIMHEHUH U Pa3JICICHUU.
UccnenoBanue nedcTBUs 31€KTPUUECKOTO TOKA HA MAarHUTHYIO
cTpeniky. ONBIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHIIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM W MarHuTa OT CHJIbI TOKa
U HampaBleHUs TOKa B KaTymke. M3ydeHune paeiucTBus
MarHuTHOTO MOJIs Ha MMPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue
U u3ydeHue pabotel 3nekrpoapurarens. M3mepenwe KIIJI
3JEKTPOJIBUTaTE€IbHON YCTaHOBKH. OIBITHI [0 HCCIECIOBAHUIO
SIBJICHUSI  DJIEKTPOMArHUTHOW  MHAYKUUHU:  UCCIEIOBAHUE
M3MEHEHUH 3HAYCHHUS U HAMPaBJIEHUS UHIYKIHUOHHOTO TOKA

7.21

dusnueckue sABJICHUS B npupoac: BICKTPUUCCKUE SABJICHUA B
aTMOC(bepe, QJICKTPHUYCCTBO JKHMBLIX OPraHU3MOB, MAaIrHUTHOC
I10JI€ 36MJ’II/I, z[peﬁ(b IIOJIFOCOB, POJIb MAarHuTHOI'O ITIOJIA JIA
KM3HHU Ha 3CMJ'I€, MOJIIPHOC CUSAHUC

7.22

TexHuueckue  yCTpOWCTBA:  AJEKTPOCKON,  aMIepMeETp,
BOJIBTMETpP, PEOCTAT, CYETYMK IIJIEKTPUUECKOW SHEPIHH,
31E€KTPOOCBETUTEIILHBIE puOopHI, HarpeBaTelIbHbIC




ANEKTPONPUOOPHI (mpumeps), JJIEKTPUYECKHE
IIPEJOXPaHUTENH, JIEKTPOMArHur, JIEKTPOABUraTENb
IIOCTOSIHHOT'O TOKa, TeHEPATOP MOCTOSHHOIO TOKA

9 KJIIACC
Kon
Kon sanementa [IpoBepsieMble 371IEMEHTHI COJEPKAHUS
pasnena
MEXAHUWUYECKUE SABJIEHUA
2.1 Mexanudeckoe aBmxkeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHHS
8.3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE
2.4 HepaBHoMepHoe mnpsmonuHeiiHoe aBwxeHue. Cpeasss u
' MTHOBEHHAsi CKOPOCTb TeJla TP HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJMHENHOE ABUKEHUE
8.6 CBobOoanoe nagenue. OneITh [ anmnes
PaBHOMepHOE nBMXkEHHE MO OKpYX)HOCTU. [lepunoa m yvacrora
8.7 oOpareHusl. Jluneitnas u yrjoBas CKOpOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8 8.11 [IpyHIMI Cynepro3ULUHN CHUIT
8.12 Cuita ynpyrocrtu. 3akoH ['yka
213 Cuna TpeHus: CUiia TPEHUsl CKOJBKEHUS, CHJIa TPEHUs TOKOS,
’ JPYTHUE BUBI TPCHUS
2 14 Cuna Ts>KeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHe
' CBOOOHOTO Ma/IeHUs
215 JiBuxenne 1uiaHer Bokpyr Comnua. IlepBas kocmuueckast
' CKopocTh. HeBeCOMOCT U meperpys3Ku
8.16 PaBHOBecue MarepuaabHO TOUKH. AOCOIIOTHO TBEPIOE TEIO
217 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHON OCBhIO BpaIlCHUA.
’ MowmeHnT cuinsl. LeHTp TsxecTH
8.18 Nmmnynse Tena. U3menenue umiynbsca. MIMIyibe CUb
8.19 3aKOH COXpaHEHUsI UMITyJIbCca
8.20 PeaktuBHOE nBMXKEHUE
8.21 Mexanndeckas paboTa U MOIITHOCTb
8.22 Pabora cun tsbkectu, ynpyroctu, TpeHus. CBsi3b SHEPruu U




paboThl

8.23

[ToTennuanbHas SHEPTHUS TeNa, MOAHITOTO HAJl MOBEPXHOCTHIO
3emian

8.24

[ToreHimanpHast SHEPTUsl CKATOM MPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON S3HEPIUU

8.26

3aKoH COXpaHCHHA MEXaHUYeCKOH OHCPIun

8.27

[TpakTuyeckue pabOTHI:

Ormpenenienne CpeaHEl CKOPOCTH CKOJNBKEHHS Opycka WiIu
JBUKEHMSI LIapUKa M0 HAKJIOHHOW IuiockocTH. OrpeneneHue
YCKOpEHHs Tella TMpU PaBHOYCKOPEHHOM JIBIJKEHUHU T10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanme 3aBUCMMOCTH IMYTH OT BpPEMEHU IIpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka runoresbl: €Ciy NP PaBHOYCKOPEHHOM JIBUKEHUH
0e3 HayaJIbHOW CKOPOCTU IMYTH OTHOCATCS KaK PsiJi HEUETHBIX
yycesl, TO COOTBETCTBYIOIIME MPOMEXYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHHUS OT
CWJIBI HOpMaJIbHOTO naBiieHusi. Onpeznenenue KodPQuiieHTa
TpeHusi CcKoJibkeHUs. OmnpeneneHue KECTKOCTU MPY>KUHBIL.
Omnpenenenue paboTbl CUJIBI TPEHUS MPH PABHOMEPHOM
OBWOKEHMM  Te€la 10  TOPU3OHTAJIBHOM  IIOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Ipy3a ¢
HCII0JIb30BAaHNEM HETOJBUKHOTO U MOJIBUYKHOTO OJIOKOB

8.28

duznyeckue SABICHUS B npupoAc: IPUIHMBbBI KW OTJIMUBLI,
JABHOKCHHUC IJIaHCT ConnHeyHoOH CHUCTCMBEI, PCAKTUBHOC
ABUKCHUC KUBBIX OPraHu3MOB

8.29

TexHuyeckue ycTpoONCTBa: CIHMIOMETpP, NATUMKHU TOJOKECHHUS,
PacCTOSHUS U YCKOPEHHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 11 BOJIHBI

KonebarensHoe JABUMIKCHUC. OCHOBHEBIE XapaKTCPUCTUKHU

o1 KoJIeOaHMI: TIepro/], YacTOTa, aMILIUTY1a
9.2 Marematnueckuii M NpyXKUHHBIM MasTHUKH. [IpeBpanieHue
' SHEPI'UHU IPHU KOJeOaTEIbHOM JIBHKEHUU
93 3aryxatomue  kojeOaHus.  BwIHyXAeHHbIe — KoJeOaHHS.
' Pe3onanc
Mexannueckne BonHbL. (CBONCTBA MEXAaHWYECKUX BOJIH.
9.4 IIpononpHBIE 1 IONIEPEYHBIE BOIHBI. J[JIMHA BOJIHBI U CKOPOCTb
' e€ pacnpocTpaHeHus. MexaHn4ecKkue BOJIHBI B TBEPIOM TEJE,
CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3ByK




9.7

[IpakTuueckue paboOTHI:

Onpenenenue YaCTOThI u nepuoja KOJIeOaHMI
MaTeMaTUYECKOr0 MasiTHUKA.

Omnpenenenre 4acToThl M MEpUOJA KOJIECOAHWN MPYKUHHOTO
MasTHHKA

HccnenoBanue 3aBUCUMOCTHU repuoaa Kose0aHui
IIOJIBELLIEHHOTO K HUTHU I'py3a OT JUIMHBI HUTU. MccnenoBanue
3aBUCHUMOCTH N€pHUOAA KOJIeOaHUM NMPYKMHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TEpHOJa KoJeOaHUi
rpy3a, MOJABEIIEHHOr0 K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. M3Mepenne yckopeHusi cBOOOHOTO NaieHus

9.8

@u3nYeCcKUe SBJIEHUA B MPUPOAE: BOCHPUSATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH,
9X0

9.9

Texuuueckue YCTPOMCTBA: 3XO0JI0T, HCIIOJIb30BaHUE
yIBTpa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMAarHuTHOE  Mojie.  DIEKTPOMAarHUTHBIE  BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 31eKTpOMarHUTHHIX BOJIH

103 OnekTpomMarHuTHass npupoaa cBeta. CKOpOCTh  CBeTa.
’ BounHoBBIE CBOMCTBaA cBETa

10 [IpakTuyeckue pabOTHI:
104 N3ydyeHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOUITBHOTO TenedoHa

10.5 Ouzuyeckue SBICHUS B MpUPOJE: OMOIOTUYECKOE JAeicTBHE
' BUJUMOTO, YIbTPa(pUOIETOBOTO U PEHTI€HOBCKOTO U3TyUeHUI

10.6 Texaudeckue yCTporncTBa: UCIOJIb30BAHUE AJICKTPOMArHUTHBIX
' BOJIH JUUISI COTOBOH CBSI3H

CBETOBBGIE SBJIEHUA

11.1 JlyueBas monenb cBeta. ICTOUHUKY CBETa

11.2 [IpsamonnHENHOE PacIpOCTPAaHEHHUE CBETA

11.3 Otpaxenue cBeta. [lockoe 3epkano. 3aKOH OTPaKEHHS CBETA

114 [Ipenomiienne cBera. 3akoH mpenomieHus cBera. IlomHoe

T ' BHYTpPCHHEE OTPAKCHUE CBETA

11.5 JIunza. Xop sydeil B IMH3E

11.6 Onrtuueckas cuctema (poroanmnapara, MUKPOCKOTIA U TEJIECKOTIA

117 I'maz  kak onrdueckas  cucrema.  biau3zopykoctb U

AAJIbHO30PKOCTh

11.8

Paznoxxenne Oemoro cera B cmekTp. Omnbitel HproToHA.
CrnosxeHue crieKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa




[IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH YIJIa OTPA)KEHUSI CBETOBOTO JIyda
OT yrJja MnajaeHusl.
N3ydenne xapakTepuCcTUK U300pakeHHs IpeIMeTa B MIIOCKOM
3epKaie.
HccnenoBanue 3aBUCUMOCTH yIJIa INPEIOMIIEHMSI CBETOBOTO
11.9 JIy4a OT yIvia IIaJICHUs] Ha TPaHULE «BO3AYX — CTEKIIO».
[Tonyuenue n300pakeHH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Ompenenenne (HOKYCHOTO PACCTOSHUS M ONTHYCCKON CHITBI
coOuparome TUH3HI.
OnBITHI 10 Pa3IoKEHUIO OEJIOro CBETa B CIEKTP.
OnbITHI IO BOCTIPUATHIO [[BETA ITPEIMETOB MPH UX HAOTIOACHUN
gyepe3 [IBETOBbIE (DMIIBTPHI
®dusnyeckue sBieHus B npupoje: 3atmenuss Connua u JlyHsl,
11.10 IIBETa TeJl, ONTHYECKUE sBJIICHUs B aTtMocdepe (1BeT HeOa,
pedpakuus, paayra, MUPax)
1111 TexHuueckue ycTpoHCTBa: OYKH, HepHUcKor, (oToamnmapar,
' ONTHYECKHE CBETOBOJIBI
KBAHTOBBGIE SABJIEHUA
121 OmnsiTel Pesepdopna u nnanerapnas mozenb atoma. Mogenb
' atroma bopa
122 Hcnyckanne U TOIVIOIIEHME CBETa aToOMOM. KBaHTHI.
' JIuHeiyaTelie CIIeKTPhI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3ITydeHUs
124 Crpoenue aromHoro siapa. HykinoHHas MoJenb aTOMHOTO sJipa.
' U30TOmBI
12.5 PaguoaktuBHble  mpeBpamienus. Ilepuox  momypacnaga
' ATOMHBIX sIJIEP
12.6 Snepuble peakuuu. 3aKOHbBl COXPAHEHUsS 3apsSIOBOrO M
12 ’ MacCOBOTO YHCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunTe3a u nenenus saep. VICTOUHHMKM 3HeEpruu
' ConHia u 3BE31
12.9 SAnepHas sHepretuka. J[elcTBUE PaIMOAKTUBHBIX W3IyYEHUN
’ Ha JKUBBIE OPTaHU3MBI
[IpakTuyeckue pabOTHI:
Habmronenne CriIonHbIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
12.10 HccnenoBanne TpEKOB: H3MEPEHUE SHEPrUM  YACTHUIIBIIO
TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
N3mepenue paanoakTuBHOro (oHa
1211 @usnueckue  ABIEHUA B IIPUPOAE: €CTECTBEHHBIN
' panMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, PaJUOAKTHBHOE




M3JIy4eHUE PUPOJTHBIX MUHEPATIOB, ICUCTBUE PAIMOAKTUBHBIX
U3ITy4YEHUH Ha OpraHu3M YesloBeKa

12.12

TexHuueckue yCTpOMCTBA: CHEKTPOCKON, WHIMBUAYaIbHBIN
JO3UMETp, KaMmepa Bunbscona




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

-"'I “ta

SH)=v, #f+a,*

t-

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

2

~

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

|

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

a. (f)=cast,

X

“
2 2 _5
Uy Uy .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:

_
“ 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, Uy =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:

o~
Fos
K ')

it

118 Teopema o kuHeTHYecKou sHeprun. Popmyiia i BHIYUCICHUS TOTCHIMAIBHON

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

E,= mgl

—

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 Fﬂpﬁ- —pgV
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=cm(t,—t,)
3aKOH COXpaHEHHs SHEPTHHU B TEIUIOBBIX IIpolieccax. Y paBHEHHE TEIUIOBOrO OajlaHca:

2.9

Q+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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yuurens). ISBN 978-5-408-00142-2

I'ytauk E.M., Pri6akoB E.B. ®usuka. 7 ki.: [loypouHoe 1 TemaTHyeckoe IIaHUPOBAHUE K
yuebHuky A.B. [1épeimkuna «®usuka. 7 knace» / [lox pen. E.M. I'yrauk. — M.: lpoda, 2001. —
96 c.: un. ISBN 5-7107-4102-7

I'yrauk E.M., Pri6akoB E.B., llaponnna E.B. ®usuka. 8§ ki1.: [loypouHoe u TemaTudeckoe
ranupoBanue K yueOHuky A.B. I[Iéperimkuna «®usuka. 8 kimace» / [ox pen. E.M. I'yTHuk. —
M.: Ipoda, 2001. — 96 c.: min. ISBN 5-7107-4658-4

['yrauk E.M. ®usuka. 9 ki.: [loypodHoe u TeMaTuueckoe ImiIaHupoBaHue K yueOHuKy A.B.
[1éprimkuna, E.M. I'yTHuK «®u3uka. 9 knace» / [log pen. E.M. I'ytauk, E.B. [llaponuna, 2.1.
Hoponuna. —4-e uzn., crepeoru. - M.: JIpoda, 2003. — 96 c.: un. ISBN 5-7107-7567-3
PeivmkeBuu A.I1. @usuka. 3anaunuk. 10-11 ki.: [Tocobue mis obmeoOpa3oBar. yuel. 3aBeACHUN.
— 6-e u3n., crepeorun. — M.: [Ipoda, 2002. — 192 c.: un. (3apaunuku «/Ipodsr»). ISBN 5-7107-
5750-0

Kynepmreiin F0.C. ®usuka. OnopHbie KOHCIEKTHI U A depeHIpOBaHHbIC 3a1a4u. 7, 8, 9
kiaccel. 2-¢ 3. [lepepa6. U mom. — CI16.: BXB-IletepOypr, 2007. — 208 c.: un. ISBN 978-5-
94157-891-7

Kabapaun O.®., Opnos B.A. ®uszuka. Tectol. 7-9 knaccel: YueOH.-MeTo 1. Tocobue. — 4-¢ u3l.,

crepeorturt. — M.: [Ipoda, 2000. — 96 c.: un. ISBN 5-7107-3031-9
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