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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO 0O0IIEero ooOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKCHHM M TpeOOBaHUII K pe3yibTaTaM OCBOCHHS Ha
yriyOoJnéHHOM YpOBHE OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOI paboueld MporpaMMbl BOCITUTAHUS
u KoHuenmuu npenogaBanus yueOHoro npeamera « Dusukay.

Conepxanue mporpaMMmbl MO (PU3MKE HAMPABICHO HA YAOBIETBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTpeMsIMXci K Oojee TIyOOKOMY
OCBOCHUIO (DU3WYECKUX 3HaHWK, M Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYUYHOMU
rpaMOTHOCTH  oOyuwaromuxcs. B mnporpamme mno (QU3UKE  YUUTHIBAKOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu tpeboBanuii ®I'OC OO0
TUTAHUPYEMBIM JTUYHOCTHBIM U METANpPEIMETHBIM pPe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOT'O 00IIIEro 00pa3oBaHus.

[Iporpamma no ¢u3ukKe ycTaHABIMUBAET paclpe/eieHrne yueOHOro Mmarepuana
1o rojaM o0ydeHus (IO Kjaccam), mpejyiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3YUYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCS.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEJIbIO OKa3aHUS METOJIUYECKOU
MIOMOIIY YYUTEITIO B CO3/IaHNU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY .

®dusrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
PEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, OHoJIOTHEH, acTpoHOMHUEW U (U3NYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHUHYy MHDa,
PEIOCTaBIseT HamOoJee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa W3 TIaBHBIX 3a/lay (PU3MYECKOro oO0pa3oBaHUsI B CTPYKTYpe OOIIETro
00pa3oBaHUsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yYaromuxcs.

N3yuenne ¢usukn Ha yrayOn€HHOM YpOBHE TMPEANOJaraeT yBEPEHHOE
BJIQJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMH
€CTECTBEHHOHAYYHYI0 TPAMOTHOCTb:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh AHHBIE M HUCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS
MOJIyYEHHUS BBIBOJIOB.

enmu wu3yueHuss (PuU3UMKU Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs
onpenenensl B KoHueniuu mnpenoaaBaHus ydyeOHoro npenmera «®Duszukay B
oOpa3oBarenpHbIX opraHu3zanusax Poccuiickoii @exepanuu, peamu3yrOMIAX



OCHOBHBIE  00I1Ie00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM
Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOT OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu n3zydenus Gpu3nku Ha YyriIyOIEHHOM YPOBHE:

pa3BUTHE MHTEpECa U CTpEeMJICHUS OOyYaronuxcsi K HaAyYHOMY H3Y4YEHUIO
IPUPOABI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYyYHOM METOJIC MO3HAHUSA U (HOPMHPOBAHUC
WCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHupoOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4deHHs] OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHUN NTPUMEHATh (U3UUYECKUE 3HAHMS U Hay4yHbIE
JI0KA3aTeNIbCTBA ISl OOBICHEHUS OKPY KAIOIINX SBJICHHM;,

dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3UKU JJIs PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cdepax Oymyien
npodeCCUOHAILHONW  ACSATEILHOCTH, CBSA3aHHOM C (U3MKOHN, TMOJArOTOBKAa K
TanbHEHIIeMy 00y4IEHHUIO B 5TOM HAlPaBJICHHH,

dbopMHupOBaHWE TOTOBHOCTH K JallbHEUIIEMY W3y4YCHHIO (U3UKU Ha
yrayOonéHHOM YpOBHE B paMKax COOTBETCTBYIOHIUX TMpoduiieir oOydeHHs Ha
YpOBHE CpeAHEro o0uiero o0pa3oBaHus.

JlocTwkeHne 3THX Ieliel MmporpaMMbl MO0 (U3WKE HA YPOBHE OCHOBHOTO
00111ero 0Opa3oBaHus 00ECIIEUNBAECTCS PEIICHUEM CIIEYIONINUX 3a/1a4:

npuOOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHUX,
TETJIOBBIX, JIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

PUOOPETCHUE YMECHHUI aHAJTM3UPOBATh U OOBSICHATH (U3MUCCKHUE SBJICHUS Ha
OCHOBE M3yYCHHBIX (PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KaYeCTBEHHBIX 3a71a4, TPEOYIOIHNX
CO37IaHUSl W WCIONB30BaHUA (PU3MUECKUX MOJIENeH, BKIIOYas TBOPYECKUE U
PAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pPa3BUTHE HCCIICOBATEILCKUX YMCHHI: HAOMIOMATh SBICHUS W HW3MEPATH
(bu3HYecKre BEIMYNHBI, BBIIBUTATh THIIOTE3bl U TPE/jIarath SKCIIEPUMEHTAIbHBIC
CroCcOOBI UX TPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIBHBIC
WCCJIeIOBAHUSI, AaHATTU3UPOBATH MOJIYYCHHBIC JAHHBIE U JIEJaTh BHIBOJIBI;

OCBOCHHE NpUEMOB paboThl ¢ WHOpManued (HU3UUECKOTO COoAepKaHUs,
BKJIFOYasi MH(POPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, HHTEPIPETALHS U
KPUTHIECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepamu npodeCcCHOHANBHON NEITeTbHOCTH, CBI3aHHBIMU C
Gbu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSX
(bu3HYECKON HAYKH.



Ha w3yuenune ¢usuku (yriayOnEHHBIM YpPOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanusi oTBoauTcs 340 wacoB: B 7 kiacce — 102 ygaca (3 uvaca B
Heneno), B 8 kimacce — 102 4daca (3 yaca B Henento), B 9 kimacce — 136 yacos (4
yaca B HEJIEIIIO).



COJEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEr0 MUPA.

®du3nka — Hayka O mpupoje. SBieHus npuponbl (IEMEHTHI COIAEPKAHMS,
BKJIFOYAIOIINE MEKIIPEAMETHBIE CBsI3M). (DHU3MUECKUE SBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, JJIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuyuHbL. Pa3zmepHocTh. EnunHuibl (U3NUECKUX BEIWYUH.
N3mepenne @usnueckux BenuyuH. OTanoHbl. ®Dusmyeckue mnpubdopsl. Llena
nenenwns. [lorpemHocts n3mepennid. [IpaBuna 6e3omacHoro Tpyma npu padote ¢
nabopaTopHbIM 0o0opynoBaHueM. MexayHapoaHas cucrema enuHuil. I[lepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢wusuka u jApyrve ecTecTBEHHble HAyKd H3Y4yaloT MPUPOY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIIOJEHHE, MOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIIBIYKEHUE TUIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmoaemoro sieieHus. Onucanue GU3NUeCcKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKHME, MarHUTHBIE, CBETOBEHIE,
3BYKOBBIE SIBJICHUS.

dusnueckre NpubOOpPsl U MPOIEAypa NPSMBIX M3MEPEHUN aHaJOrOBBIM U
1M (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHre UEHbI IeJeHUs IIKaJIbl U3MEPUTEIBHOIO MPUOOpa.

N3mepenune paccTosiHui.

N3mepenue miomaau u o0béma. MeTo 1 majeTku.

N3mepeHne BpemeHu.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TENA.

Onpenenenne pa3mMepoB MajblxX Tel. MeTon psAnoB.

IIpoBenenne wuccnenoBaHus IO IPOBEPKE THUIIOTE3bI: JAJbHOCTH IOJETA
HIapuka, MmyneHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayaibHbIEe CBEI€HUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemiecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxeHue dactul BemiectBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temmneparypoii. bpoyHoBckoe npwxenue. Juddys3usa. BzaumopaeicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIIIMYECKNX) Tesl. B3auMOCBA3b MeXIy CBOWCTBaAMHU BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

HaGntonenue siBineHuil, 00bSICHIIOUUXCS MPUTSKEHUEM WIH OTTAJIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

OreHka 1ruaMeTpa aToMa METOJIOM PSZIOB (C UCTIOIb30BaHueM (oTorpaduii).

OnbITHI 10 HAOTIO/IEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OnpITHI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO TPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexannueckoe aBwxkenue. Ilyte m  nepemenienue. PaBHOMepHOE U
HepaBHOMepHOe JBrxkeHue. CBOOOJHOE MajieHue Kak NMpUMEP HEPaBHOMEPHOIO
nBkeHus: Ttell. CkopocTb. CpenHsis CKOPOCTh MPHU HEPABHOMEPHOM JBUKECHHH.
Pacyér nmytu u BpeMeHU JBUXKECHUS.

I'paduku 3aBucCMMOCTEl BEIMYMH, ONUCHIBAIOIIMX JBMKeHHe. OOmue
NOHATHA 00 OTHOCUTENBHOCTH JBIXKEHUS. CIOXKEHHEe CKOpPOCTeH sl Tel,
JIBIKYLIUXCS MapajuiesibHO.

SBneHne uHepUMHM. 3aKOH HMHEPLUHU. B3auMoaeicTBHE TeNl KaK NpPUYMHA
W3MEHEHHSI CKOPOCTH JIBWKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella B
NOCTyHaTenbHOM JBWXKeHUH. lInotHocts BemecTBa. CBS3b INIOTHOCTH €
KOJIMYECTBOM MOJIEKyJl B eauHule oO0béMa BemectBa. (CMecH U CIUIaBBL
IToBepxHOCTHAs U JIMHEHAS ITIOTHOCT.

Cuita Kak xapakTepucTHKa B3auMoAeucTBHs Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepeHune cuibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TsokecTu. Cuita TshKecTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAPABJIEHHBIX O OJHOW mpsiMoM. PaBHonelcTBytomas cuil. Cuiia TpeHusl.

TpGHI/IC CKOJIBXKCHHUS WM TPCHHUC IIOKO:A, BA3KOC TPCHHUC. TpeHI/IC B IIpUpPOAC H
TCXHHUKCE.

Jemoncmpayuu.

HaGnronenne MexaHM4ecKoro ABMKCHUS Tela.

N3MepeHne ckopoCTH MPSIMOJIMHETHOTO JBUKEHMUS.
HaGnronenue siBneHus MHEPIUU.

Habntonenue usmMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUU TEJL.
CpaBHeHUE Macc 0 B3aUMOJACHCTBUIO TEN.

CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOW.
Jlabopamopnsie pabomul u onvimol.



OrnpeneneHre CKOPOCTH PaBHOMEPHOIO JABMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIEJIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

OnpeneneHue CpelHEld CKOPOCTH CKOJBXKEHHs Opycka WM IIapuKa I10
HaKJIOHHOM IUIOCKOCTH.

OrnpeneneHue MmI0THOCTU TBEPIOTO TENA.

OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsikeHUs (Iedopmaiun)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.

OnbITh, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBXXEHHUSI OT
CHUJIBI JABJICHUS U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH M ra3oB.

Hanenue. Cuna naBnenusi. CnocoObl yMEHbBIIEHUS U YBEJIMYEHUS TABJICHUS.
JlaBneHune rasza. 3aBUCMMOCTb JIaBJICHHMS Ta3a OT O0BbEMa W TEMIIEPATypHI.
[lepenaua naBieHust TBEPABIMHU TEIaMU, KUJKOCTSIMU U razamu. 3akoH [lackas.
[THeBMaTHUeCKHE MAIINHBI.

3aBUCUMOCTh  JIaBJIGHHUSI  JKUJKOCTH  OT  DIIYOMHBI  TOTPYKEHUS.
I'mapocratnueckuii  mapagokc. CoobOmiatomuecst  cocyasl.  ['mapaBiaudeckue
MeXaHu3Mbl. MCMoJIb30BaHME BBICOKMX NABJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIOMPOBOIA.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuduHBI CyIiecTBOBaHUS
BO3yIIHOM 00onouku 3emiu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 n3MepeHust aTMOC(HEPHOro TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HHUX TeJO. BeITankuBaromas
(apxumMenoBa) cuia. 3aKkoH ApxuMenia. Y clIoBUE€ BOSHUKHOBEHUS BBITAIKUBAKOLIEH
(apxumMenoBoif) cuiibl, noarekanue. [InaBanue Ten. Bozmyxomiapanue.

Jemoncmpayuu.

3aBUCUMOCTH JAABJIEHUS ra3a oT TeMIepaTyphl.

[Iepenaua naBiieHUs )KUIKOCTBIO U Fa30M.

Coobmaromuecst Cocybl.

I'mppasinueckuit mpecc.

[IposiBnenue aeicTBust atMochEepHOTo TaBJICHMUS.

Cudon.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHOU B KUIAKOCTh
YacTH TeJa U IIIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue miuaBaHus TeN: IUIABAHUE WK MOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOUIEHHUS TIJIOTHOCTEN TeNa U HKUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.



WccnenoBanue 3aBUCUMOCTH Beca Tesla B BOJE OT 00BbEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJA.

Onpenenenre BHITAIKMBAIONIECH CUIIbL, JEUCTBYIOIICH HA TEJIO, HOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, JICHCTBYIOIIECH HA TEJIO B
XKUJKOCTH, OT Macchl TeNa.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  BBITAIKHUBAIOMIEH  CHUJIBI,
JEUCTBYIOLIEH Ha TEJO B KUJIKOCTU, OT 00bEMA MOTPYKEHHOW B KUAKOCTh YaCTU
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKUA U ONPEACICHUE
€€ rpy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexannueckasi paboTa AJisi CUJI, HalIPaBJICHHBIX BJIOJIb JIMHUHU TIEPEMEIICHHUS.
MouiHoCTb.

[IpocThle MexaHU3MBI: pblYar, BOPOT, OJIOK, TIOJMCIACT, HAKJIOHHAs
IUIOCKOCTh, HOJKHUYHBIM MeXaHu3M. MomeHT cuiibl. PaBHOBecue poruara. [IpaBuiio
MomeHTOB. [lpuMeHeHHMe TmpaBuiIa paBHOBECHsS pbluara K OJIOKy. «30J0TO€
npaBuwio» mexanuku. KITJ[ mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHHKE, )KUBBIX OpraHU3Max.

Mexannueckass »dHeprus. KuHeTrnueckas W TNOTEHUHAIbHAs HDHEPTHS.
[IpeBpaleHne 0THOTO BHUJIa MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALIEHUS SHEPTUU B MEXAHHKE.

Jemoncmpayuu.

[IprMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue yciioBril paBHOBECHS pblyara.

Nsmepenne KII/] HakIOHHON INTIOCKOCTH.

N3yuenune mpaBuia peryara JJis MOABUKHOTO M HETIOIBUYKHOTO OJIOKOB.

Omnpenenenue KIIJ[ moaBu’HOTo 1 HEMOBUKHOTO OJIOKA.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH IPHU MOABEME TPY30B MPU MOMOLIU
NOJIBM>KHOTO OJI0Ka.

N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKOU SHEPTHH.

8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpPUM CTPOCHUSA
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.



Mopenu TBEPAOTrO, >KHAKOTO M Ta3000pa3HOrO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdubie Tena. ['padeH — HOBBI MaTepuan Al HOBBIX
TEXHOJOTUNA. TEXHOJOrMU MOJyYeHUS! HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOWCTB ra30B, )KUJIKOCTEW M TBEPHABIX TEJI HA OCHOBE IOJIOKECHUN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. II0BEpXHOCTHOE HATSIKEHUE, CMAauyMBAHUE, KAWUIAPHbIC
ABJICHUSA. TEIIoBOE pacHIMpPEeHUE W C)KAaTHE. 3aBUCUMOCTh [IaBJICHUS rasza oOT
00bEMa, TeMIiepaTyphl.

Temnepatypa. CBsi3p TeMmnepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TEIJIOBOTO JBW)KEHUS YaCTUL. TeMIepaTypHbIE IIKaJIbI.

Buytpennsis  sueprus. CnocoObl H3MEHEHUsT BHYTPEHHEH DHEpruu:
Teronepeaaya U COBEpULIEHUE paboThI. Buasl TEIUIONEepEaauu:
TEILJIONPOBOJIHOCTh, KOHBEKIIUSA, U3Jy4eHUE. Buapl Temonepenayn B NpUPOAE U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonudectBo TemnoTel. YenbHas TEMIOEMKOCTh BEIIECTBA. 1eMIo00OMEeH U
TersIoBoe paBHOBecue. 3akoH HbrioToHa-PuxmaHna. YpaBHeHHe TEIIOBOTO OalaHca.

[InaBieHne U OTBEPAECBAHUE KPUCTAJUIMYECKHUX BEIIECTB. Y AE€NbHAS TEILIOTA
miasnenus. [lapooOpasoBanue u konnencauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMsA.  3aBUCUMOCTb  TEMIEPATypbl  KUIMEHUS  OT
atMocdepHoro maBiaeHus. HachlllieHHBIM W HEHACBIEHHBIN mMmap. BiaxkHOCTH
BO3/1yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuuner padotel TemnoBbix nsurateneil. KIIJ[ TemmoBoro asurarens.
TerioBple ABUTATENM M 3alATA OKpPYXKarollen cpenpl. TemnoBble IOTEpU B
TEIJIOCETSX.

3aKOH COXpaHEHMUS M NPEBPAIICHUS DHEPTMM B MEXAHWYECKUX U TEIJIOBBIX
nporeccax.

Jemoncmpayuu.

Habitoienue OpoyHOBCKOTO IBUYKEHUSI.

Habmonenune nuddysun.

HaOntonenue sBIEHUN MOBEPXHOCTHOTO HATSKEHUS, CMadyUBaHUSA U
KAIIWUIAPHBIX SIBIICHAM.

Habnroienue TemnoBoro pacmupeHust Ted.

W3meHeHue paBiieHUs Ta3a NpU HM3MEHEHHMM OO0bEMa M HArpeBaHUM WIH
OXJIaXKJICHUH.

[IpaBuiia U3MepeHus TeEMIIEPaTypBbl.

Bunae! Teronepenauu.

OxJaxk1eHre Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.



HaGnronenue xurnenus.

Habmnronenue nmocTostHCTBa TeMIIepaTyphl IIPH TIJIaBJIECHUH.

Mojienu TenI0BbIX ABUTATENCH.

Jlabopamopnuie pabomul u onvimol.

OMnBITH 10 OOHAPYIKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO TTPUTSHKCHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIHM caxapa.

N3Mepenue TteMnepaTypbl MNpPU TOMOIIM >KHAKOCTHOTO TEPMOMETpA U
JaTYAKaA TEMIIEPATYPHI.

OnbITel MO HAONIOJCHHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue qaBjaeHUs BO3yXa B OajIOHE HIMPHUIIA.

UccnenoBanne 3aBUCUMOCTH JaBJEHUS BO3lyxa OT e€ro oObéMa U
TEMIIEPaTypHl.

[IpoBepka rUNOTE3bl TUHEHHOW 3aBUCUMOCTHU JIJIMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenne wu3MeHeHUs BHYTPEHHEH »HHEpPrHMM Tejla B  pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJL.

UccnenoBanmne siBIeHWsA TEIIOOOMEHA TPU CMEIIMBAHUM XOJOJHOW U
ropstuer BOJIBL.

Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPHU TEMI00OMEHE
C HArpeThIM METAJIIMYECKUM LIUIUH]IPOM.

Omnpenenenre MOIIHOCTH TEIJIOBBIX NOTEPh (3akoH HproToHa-Puxmana).

Onpenenenue yAaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npoiecca UCIapeHus.

Onpenenenrne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa.

Onpenenenne yaenbHON TEMIOTHI IJIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJIEHHS.

OnekTpuzauus Teil. J[Ba poaa sneKkTpuuecKux 3apsaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3akoH KyroHa.

Onekrpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IIpuHnmn
CYyNEPHO3ULINY HJICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, HOHMAJIEKTPUKH M TMOJYNPOBOJHUKHU. 3aKOH
COXpPaHEHMS AJIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
HNctouHuku mMOCTOSHHOTO TOKA. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas uenb. Cuia Toka. DIEKTPUUYECKOE HaAIPSKEHHE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE TPOBOJHUKA. Y IE€TBHOE



CONpOTHUBJICHUE BemiecTBa. 3akoH Oma nia ydactka nenu. [locienoBaTenbHoe u
napajjieJbHOE COeIUHEHNE MTPOBOJHUKOB. DJIC B 11Ienmu MOCTOSIHHOTO TOKAa. 3aKOH
Oma mna nonnoi unenu. IlpaBuiia Kupxroda. Pacyér mpocThIX 3JIEKTpUYECKHX
nenen. HemuHelHbie 3J1EMEHTHI.

PaGota u MomHOCTH 23yekTpuueckoro Toka. 3akoH Jlxoyns-JleHna.
DJIEKTPUYECKUE LIETTH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumMoAeWCTBHME  MOCTOSHHBIX  MarHUTOB.
MaruauTtHoe 1noje. MarHuTHoe moJie 3eMJIM M €ro 3HaYeHUE JJI KU3HU Ha 3emile.
OnbiT Opcrena. MarHutHoe TmoJ€ 3JEKTpudyeckoro Ttoka. OnbeiT  Amrepa.
[IpumeHeHue SIEKTPOMAarHUTOB B TEXHUKE. JIeiCTBHUE MArHUTHOTO TMOJA Ha
NpOBOJHUK ¢ TOKOM. Cuna Awmrmepa W OmpelaeleHue €€ HampaBJICHUS.
DJNIEKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronbs3oBaHUE >JEKTpOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUuM. [IpaBuiio Jlenna.
DIIEKTPOTreHEepaTop. CrnocoObl MOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX HHEPIHUHU. IKOJOTHUECKHUE
poOJIeMBI SHEPTCTUKH. TOIIUBHBIC 3JIEMECHTHI U 3JICKTPOMOOHIIH.

Hemoncmpayuu.

DJIeKTpU3aLUS Tell.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMO/JICUCTBHUE 3aPSKEHHBIX TEIL.

Y CTpONCTBO M AENCTBUE IIEKTPOCKOIIA.

DJIeKTpocTaTu4ecKass MHAYKIIHS.

3aKOH COXpAHEHUS JICKTPUUECKHUX 3aPsJI0B.

MojenupoBaHue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TOJISI C MOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOIHUKY U JUBIEKTPUKH.

HcTOoYHMKHM TTOCTOSTHHOTO TOKA.

JlencTBUS 3NEKTPUUECKOTO TOKA.

DIJIEKTPUUECKHUM TOK B )KUIKOCTH.

["a3oBbI1i pa3ps.

H3mepenue cuiibl Toka aMIepMETPOM.

H3mepenue 3JIeKTpUYecKOoro HanpsiKeHUsI BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpoTUBIICHUH.

BzanMonercTBue NOCTOSSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXHOCTH PA3ICICHUS MTOJTIOCOB MarHuTa.

MoaenupoBaHHE€ MAarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noJje TokKa. DJIEKTPOMArHuT.



JleficTBME MAarHUTHOTO IOJIS1 HA IPOBOAHUK C TOKOM.

DNEeKTPOABUTATENb TOCTOSTHHOTO TOKA.

Omnbitel Dapapes.

DIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnbITel MO HAOJIOACHUIO JJIEKTPU3ALMU TEl MPU CONPUKOCHOBEHUU U
VHIYKLHEH.

UccnegoBanne JEWCTBUS DIEKTPUYECKOrO IO HA MPOBOJHHKH U
JUBJIEKTPUKHU.

COopka 1 UCIIBITAHHUE DJIEKTPUUECKOM e MOCTOSHHOTO TOKa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOIIETO YEPE3 PEZUCTOP, OT
HaIpPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUST PE3UCTOPA.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh DJIEKTPUYECKOIO COMPOTUBIICHUS
IIPOBOJIHUKA OT €0 JIJIMHBI, IUIOIAM TONEPEYHOr0 CEYEHU U MaTepHaa.

OnpenenenHue yAaenbHOTO CONPOTUBIIEHUS TPOBOAHUKA.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKCHUM TMpU  TOCJIEA0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia sl CUJIBI TOKA MpPU MApPaJIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO COPOTUBJIEHUSI HCTOYHUKA TOKA.

[Tposepka npasui Kupxroda.

[IpoBepka BeinosHEHUS 3aK0Ha OMa IS MOJTHOM LEMN.

N3ydenune BONbTaMIIEPHBIX XapAKTEPUCTUK HEIMHEHMHBIX AJIEMEHTOB (J1aMIIbl
HaKaJIMBAHMSI WJIM TTOJIYITPOBOTHUKOBOTO JTNO/IA).

Omnpenenenre padbOThI IEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 pe3UCTOp.

Omnpenenenre MOIIHOCTHU AJNEKTPUUECKOTO TOKA, BHIEISIEMOM Ha PE3UCTOPE.

Omnpenenenne KIIJ[ HarpeBaTesns.

UccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO MOJISE TOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pazzieNeHun.

HccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3AUMOICHCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHJIbl M HampaBJ€HUsS TOKAa B KATyIIKE W OT HAJIAYHUA
(OTCYTCTBUS) Cep/IEYHUKA B KaTYIIKE.

N3yueHne necTBUSI MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOIBUTATEIIS.

N3zmepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBI MO HWCCIENOBAaHHWIO SIBJICHHS DJIEKTPOMAarHUTHOM WHAYKIIHUU:
UCCJIC/IOBAaHNE N3MCHCHUY 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.

Mexanuveckoe JaBwKeHue. MarepuanpHas Touyka. CrocoObl OmucaHus
MEXaHUYECKOTO JABW)XCHUS: TaOJIWYHBIN, rpaguueckuit, aHanutuueckuii. Cucrema
oTcyéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHUS.

BekTopHble BEMMYMHBI, ONEpallMy C BEKTOpAMU, IPOCKIIMU BeKTOpa. Paauyc-
BEKTOP MAaTEpHAIbHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NpsIMOJIMHENWHOE JBUKeHUEe. HepaBHOMEpHOE TMPSMOJIMHEWHOE JIBUKEHUE.
Cpennsis 1 MTHOBEHHAsi CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKECHUHU.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHHUE. Y CKOPEHHE
cBoOoHOTO MaaeHus. OnbITh [ammes.

I'paduueckas mHTEpHpeTanvsi YCKOPEHUs, CKOPOCTH, MPONJACHHOTO MYyTHU U
NepEMEILECHHS 1JI MPSIMOJIMHENHOTO JBUKECHMUSI.

JIBi>xkeHME Tenna, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBr>KeHHE 10 OKPY>KHOCTHU. JIMHEHHasi CKOPOCTh, YIIIOBAask CKOPOCTh, IEPUOL
¥ 9acTOTa OOpaIieHus Mpu PaBHOMEPHOM JBUKEHUU 10 OKPY>KHOCTH. CKOPOCTH U
YCKOpPEHUE NPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CHJIA.

IlepBeiit 3akoH HeroTroHa. Bropoi 3akoH HeroroHa. Tpernii 3akoH Herotona.
[IprHIMI Cynepno3uLIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, ChUla
TPEHUs TIOKOsI, Ipyrue Bubl TpeHus. KoaduimeHt tpenus.

JIBM>KEHHE TeN MO0 OKPY>KHOCTH O] IEUCTBUEM HECKOJBKUX CHJL.

3akoH bepHymnum m noabémMHas cuna Kpbula. COBpEMEHHBIE JIETATEIIbHBIE
anmaparel, CyJa Ha NOABOAHBIX KPbUIbSIX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BHKeHHE 1moe31a Ha MarHUTHOM TTOYIIIKE.

Cuia TSHKECTM M 3aKOH BCEMHPHOIO TSITOTEHHMs. J[BUKEHUE Tel BOKPYD
IPaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie miaHer Bokpyr Comuua). IlepBas
KOCMHUYECKas CKOpocTb. HeBeCOMOCTh 1 meperpys3Ku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3menenwe wummysbca. HMnynec cuiibl. YHnpyroe u
HEYIPYro€ B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHUS MMITYJIbCa.
PeaktuBHOE NBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWI TSKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b dHEpruu U pabothl. [loTeHIIManpHass YHEPrus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIInanbpHas sHeprust cxxaTol npyxunbl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPruM. 3aKOH MU3MEHEHUS U COXPAHEHHUS
MEXaHWYECKON YHEPTUH.



Jemoncmpayuu.

Habnronenne MeXaHMYECKOTO JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX TeJ
OTCYETA.

CpaBHeHUE MOyTel W TPAeKTOpUM [ABUKEHUS OJHOTO U TOTrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepennie CKOpOCTH M YCKOPEHUS MIPSIMOJIMHEMHOTO IBUXKEHHUS.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

Habnronenue ABMXKEHUS Tella MO OKPYKHOCTH.

HaGnronenne MexaHWYECKUX SBIICHHM, MPOUCXOJANIUX B CHCTEME OTCUéTa
«Tenexka» mpu e€ paBHOMEPHOM W YCKOPEHHOM [IBJKEHUHM OTHOCHTEIIBHO
KaOuHeTa QU3UKH.

Habnronenue paBHOBecus Tell, CBOOOIHOTO MaJeHNUs, KOJIeOaHUsl MasiTHUKA B
WHEPLUATBHBIX CUCTEMAaX KaK MOJATBEPKICHUE MPUHIIUIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTbh YCKOPEHUS T€JIa OT €r0 MacChl U JEHCTBYIONIEH HA HETO CHUJIBI.

HaGnronenue paBeHcTBA CUIT TPU B3aUMOJICUCTBUM TElL.

N3MmeHeHue Beca Tea Mpu yCKOPEHHOM JBHKCHUH.

[Iepemaua uMmIynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanms SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbca TP a0COIIOTHO HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHne UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBUU.

Habnronenue peakTMBHOTO JBUKECHUS.

CoxpaHeHHe SHEePIuH NPy CBOOOIHOM MaJICHHH.

CoxpaHeHue PHEepruu Mpu ABUKEHHUU TeJla MOoJ1 JEMCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTpyupoBanue TpakTa [jisi pa3roHa M JaJIbHEHIIET0 PaBHOMEPHOIO
JBIDKCHUS IIApUKA WA TEJIEKKH.

Ompenenenre CpeaHEW CKOPOCTH CKONBKECHHS OpycKa WM JIBWKCHUS
IapyKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHrue YCKOpEHHs Tela TpPU PaBHOYCKOPEHHOM JIBIDKCHHH T10
HAaKJIOHHOM IJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PaBHOYCKOPECHHOM
JBIDKCHUHU 03 HaYaJIbHOW CKOPOCTH.

[TpoBepka runoTessl: €ciiv MpyU PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadaJIbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUAKEHUS Tella, OPOILIEHHOTO MOJ1 YIJIOM K TOPU30HTY.

UccnenoBanne 3aBUCMMOCTA CHUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKodhPUITMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTH MPY>KUHBI.



Hccnenoanmne 3aBUCUMOCTH CUIIbI YIIPYTOCTH, BO3HUKAIOIIECH B MPYXKUHE, OT
CTETeHH J1epopMaIuu MPy>KUHBI.

Onpenenenue pabOThl CHIBI TPEHUSI PU PABHOMEPHOM JBIKCHUH TeJia IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenve paboThl CHUIIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

Pasznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: TEPUO/T,
4acToTa, aMIUuTyna. [‘apMoHWYeckne KojebaHus. 3aTyXaromue KoJIeOaHus.
Beinyxaennsie kosiebanus. Pesonanc.

MaremaTn4yeckuii M NPYKMHHBIA MassTHUKU. lIpeBpaieHune 3Hepruv mnpu
K0J1€0aTeIbHOM JABUKEHUU.

Mexanuueckue BojdHBL [lpomonsHble M momnepedHble BOJHBL. CBOMCTBa
MEXaHUYECKUX BOJIH: HHTEpepeHus u nudpakius. [jimHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MeXaHn4eCcKHUEe BOJIHBI B TBEPJIOM TeJI€, CEHCMHYECKHE BOJHBI.

3Byk. PacnpocTtpanenue um oTpakeHue 3Byka. ['poMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMudpa3sByk u yapTpasByk. HMcmosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHUSX.

Hemoncmpayuu.

HaGnronenue konebanuii Tenm moj ACHCTBUEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

HabmroneHune BEIHYKICHHBIX KOJICOAHHI 1 pe30HaHCA.

Pacnpoctpanenne npo10bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

Habnronenue nunrepdepennru u audpakiiniy BOJIH HAa TOBEPXHOCTH BOJIBI.

Halnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHM PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenre 4acTOThI ¥ Mepruoja KojieOaHui MaTEMaTUYECKOI0 MasTHHUKA.

Omnpenenenre 4acTOThI M iepruoa KoyeOaHui MPYy>KUHHOTO MasATHHKA.

HccnegoBanue 3aBUCUMOCTH NEPHOJA KOJeOaHUM Ipy3a HA HUTU OT JUIMHBI
HUTHU.

HccnenoBanue 3aBUCUMOCTH TIepHO/ia KOJI€OAHUN MPYKUHHOTO MAsITHHKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH NepHoJa KoJeOaHWil TIpy3a, MOABEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

OMNBITHL, IEMOHCTPUPYIONTUE 3aBUCUMOCTD MEepHOoIa KOeOaHul Py KUHHOTO
MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.



Pa3znes 10. DieKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBsi3u. Panmonmokanus. Kocmuueckas
CBSI3b.

DJeKTpoMaruuTHas npupona cera. CkopocTh cBeTa. BoyiHOBBIE CBOMCTBa
cBera: uHTephepeHuus U AUPpaKus.

Jemoncmpayuu.

CBoiiCTBA PEKTPOMATHUTHBIX BOJIH.

HNutepdepeniius u nudpaxiys cBera.

Jlabopamopnwie pabomul u onvimol.

N3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHUIIBHOTO
TenedoHa.

[IpoBeaeHme ONMBITOB MO HAOMIOACHUIO HHTEPHEPEHITNHN U TU(PPaKITIU CBETA.

Pa3nen 11. CBeToBbIe SIBJIEHHUS.

JlyueBast Mojenb CBeTa W TeoMeTpuueckas onTuka. VCTOuHHMKM cCBera.
[IpsamonuHeiiHoe pacmpocTpaHeHue cBera. 3armenus Connuma u o JlyHsL
Otpaxxenne cBera. [lmockoe 3epkaio. 3akoH oTpaxkeHus cBera. IlocTpoeHune
M300pakeHUi, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [lonHoe oTpa)keHHe cBeTa.
Hcrnonb30BaHUE MOJHOIO OTPAXKEHUS B ONITUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBSI3b.

JIunza, xonx nyuerr B nuH3e. Popmyna TOHKOM JHH3BL [locTpoeHue
U300paKeHU, CHOPMUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
doToamnmapaTa, MHUKpOCKONa M Tejeckona. [y1a3, kak onTuyeckas CHUCTEMA.
bim30pyKOCTh M AAITBHO30PKOCTD.

Paznoxxenue Oenoro cBera B crektp. OmnbiTel Hbiotona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. J(Hcnepcus cBera.

Hemoncmpayuu.

[IpssmonuHeiHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomydenue n300pakxeHuii B MIOCKOM 3epKaje.

[Ipenomiienue cpera.

Onruyeckuii CBETOBO.

Xox mydeil B coOuparonieit JinHs3e.

XO0J Iy4yel B pacCEeUBAIOIIEH JINH3E.

[Tonyuenue n300pa>keHUi ¢ TOMOIIBIO JINH3.

[Tpunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

Mopens rnasa.



Paznoxenue 6enoro cBera B CIEKTP.

[Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomul u onvimol.

Uccnenoanne 3aBUCUMOCTH Yrja OTpPa)XEHUs CBETOBOTO Jiyya OT Yyrjia
NaJCHUs.

N3yuenue cBONCTB M300pakeHUsI B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa MPEJIOMJICHUSI OT yTJia MajJieHUs CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonydenne n3o00pakeHU ¢ ITOMOIIBIO COOUPAIOIIICH JIMH3HI.

Omnpenenenre (POKYCHOTO PACCTOSHUS M ONTHYECKOM CHIIBI coOuparouiei
JIVH3BL.

OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITl 1O BOCHIPUSTHIO I[BETa MNPEAMETOB MPU HX HAOIIOACHUU uepe3
I[BETOBbIC (DUIIHTPHI.

Pa3znen 12. KBanroBble ABJI€HUS.

Omneitel Pe3epdopna u miianerapHas mojenb atoma. Monens aroma bopa.
Hcenyckanne u nornomenre cBera aroMoM. KBaHTHI. JIMHENYaThIE CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usznydeHusi. CTpoeHHEe aTOMHOTO
saapa. Hykinonnas wmopxens aromHoro sngpa. HM3zoronsl.  PagnoakTuBHBIE
npeBpauieHus. [lepuon nmomypacnana aroMHbIX saep. [elicTBue paanoakTUBHBIX
U3JIyYEHUN Ha )KUBBIC OPraHU3MbI. 3aluTa OT PaJAMOAKTUBHOTO U3ITyUCHUS.

SAnepHbie peakiuu. 3aKOHbI COXpPAHEHHUs 3apsiIOBOIO U MAacCOBOT'O YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3p Macchl W 3Hepruu. Peakuuu cuHTe3a U
nenenus spep. Mcrounuku sHeprum CoiiHIa W 3BE31. flnepHas SHEpreTuka.
DKoJIOTHYECKHE MPOOIJIEMBI SIIEPHON HYHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIONICHUS.

CrekTpsbl pa3InyHbIX ra3oB.

CnexTtp BogOpOA.

HabGntonenue TpekoB B kamepe Bunbcona.

Pabora cuéTtunka HOHU3UPYIOIIUX U3ITYYEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HalnroneHue CruioniHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(mo portorpadusam).

N3mepenne paanoakTUBHOTO (hoHA.

IToBTOPUTEIBLHO-0000IAO U MOTYJIb.



[ToBTOpUTENBHO-00001IAIOIINN MOYJIb MIPEAHA3HAUEH AJII CUCTEMAaTU3allU
U 0000ImIeHUs  MPEIMETHOTO  COACPKaHUS M ONbITa  JEATEIbHOCTH,
OPUOOPETEHHOTO NPH M3YYEHHHM BCEro Kypca (U3HKU YIIIyOJIEHHOIO YpOBHS, a
TaKXKe /7151 IOJTOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO (PU3HUKE.

B nmnponecce wu3yuyeHus JAHHOTO MOAYJIS PEAIM3YIOTCS U IOJIYYaroT
JalbHElIIee pa3BUTHE ydeOHble JEHCTBHUS, OOECIEeunBarOlIUe JOCTH)KEHHE
OpPEeIMETHBIX W METalpeAMETHBIX pPE3yJibTaToB OOydeHHs, (OpPMHpPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIEI0BATENIbCKUE NEHCTBUS (BBLABH)KEHUE
TUIOTE3, MOCTAHOBKA LEAM W IJIAHUPOBAHUE HCCIIEIOBAaHUS, aHAIM3 JAHHBIX U
IIOJIyYEHUE BBIBOJIOB).

[IpeanoututenbHO  (QOPMOIl OCBOECHHUS MOIYJIA SBISIETCS MPAKTUKYM,
nporpamMma KOTOpOro BKIIFOUYAET:

peuieHre 3a1ad, OTHOCSIIMXCA K PasIMYHbIM pasfellaM M TeMaM Kypca
(U3MKH, B TOM YHUCIIE 33]]a4, UHTETPUPYIOLINX COJIEPKaHUE Pa3HbIX Pa3/IeloB;

BBINIOJIHEHUE JIA0OPATOPHBIX PAOOT U OMBITOB (BKJIIOYasi pabOTHI M OMBITHI U3
NepeYyHe K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUJIAHUPOBAHUS
IPOBEJICHUS UCCIIEIOBaHMs, BEIOOpa 1 000CHOBAaHUS METOAAa U3MEPEHHs BEJIUUNH,
COOPKU SKCIIEPUMEHTAILHON YCTaHOBKU;

BBINOJIHEHHE MTPOOJIEMHBIX 3a/laHui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3agaHUsl MO EeCTEeCTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIIOBBIMU WM UHIUBUYaJTbHBIMU IPOEKTAMHU, CBA3AHHBIMU C
coJiep)KaHueM Kypca (pU3HKH.

N3yueHnne mnoOBTOPUTENbHO-0000IIAIOMIETO MOAYJIS MOXKET 3aKaHYMBAThHCS
IPOBEICHUEM JMATHOCTUYECKON padOThl 3a Kype (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aJlaHus Pa3sHOrO YpPOBHS CIIOXHOCTH. Pe3yiabTaThl BBHINOJHEHUS
JMarHOCTUYECKOI pabOThl MOTYT MMOKa3bIBaTh CTENEHb FTOTOBHOCTH O0YYarOUINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3MKe, a TaKkke
CBUJIETEIBCTBOBAThH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenune ¢hu3uku Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyueHus (pu3NKM Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS
y oOyuaromerocsi 0yayT cOpMUpOBaHbl CIEAYIOIIUE JIUUYHOCTHBIE PE3YJIbTaThl B
YacTu:

e I)nampuomuueckozo 60CnuUmManus:

IIPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
dbu3nUecKoi HayKu;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(DUZUKOB;

o 2)2parxcoanckozo u 0yxo6HO-HpAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX NPOOJEM, CBSI3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM AOCTHUKEHUN
busuky;

OCO3HAHHE BaXXHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIIOB B JEATEIBHOCTH
Y4EHOTO;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSATUE ICTETHUECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

* 4)uyennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAayKh KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXHEWIIEW COCTABIIAIOLIEH
KYJBTYPBbIL;

OpHEHTalus B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBL;

pa3BUTHE HAYYHOU JIOO03HATEIBLHOCTH, HHTEpPEca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

o 5)dhopmuposanua Kyaemyput 300p06bsa u IMOUUOHAILHO20 D1A20N0YHUA:

OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBWJI O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOpPTE, Ha JA0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM OOOpYJOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBbIKA pEQIIEKCUH, MpPU3HAHUE CBOEro IIpaBa Ha
OIIMOKY M TaKOI'o ke MpaBa y APYyroro 4yejJoBeKa;



*  6)mpy0oeozo eocnumanus:

AKTUBHOE YYacTUE B PEIICHUHM MPaKTUYECKUX 3aj1ad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alliM, ropojia, Kpas) TEXHOJIOTHYECKOW U COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIE U (PU3NIECKUX 3HAHUIA,

UHTEPEC K MPAKTUIECKOMY U3YUEHHUIO MPodecCuid, CBA3aHHBIX C (PU3UKOI;

o 7)IK0J102UYECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajad B
0o0JIacTH  OKpYXarlieil cpelabl, IUIAaHUPOBAHUSI TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCIICICTBUU I OKPYKAIOIIEH CPEbI;

OCO3HaHHWE TI00aJBbHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W MyTel ux

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

HOTPEOHOCTh BO B3aUMOJICHCTBUU NPHU BBIIIOJHEHUU HCCIEIOBAHUNA U
IPOEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTh OMbBITY M 3HAHUSIM JPYTHUX;

MOBBIIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTHIECKYIO
JeSITeNIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWUW, YMEHHHA (HOPMYIHUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKy;

IUIAHWPOBAHUE CBOETO PA3BUTUS B MPHOOPETEHUH HOBBIX (PHUIUIECKUX
3HAHUM;

CTPEMIJICHHE aHAJIM3UPOBATh U BBIABIISITH B3AUMOCBSI3U MPUPO/IbI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHMIA,

OLIEHKA CBOMX JEWCTBUA C YYETOM BIUSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOJKHBIX TJI00AJTbHBIX MOCIEICTBUH.

METANPEJMETHBIE PE3YJIBTATBI

B pesynpraTe ocBOoeHHS TporpaMmbl M0 (U3MKE Ha YPOBHE OCHOBHOTO
ob1rero oopa3zoBanus y oOydaroiierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIBbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHbBIC
yHUBEpCaAIbHbIC yIeOHbIE TCUCTBUS.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3zoBble 1ornueckue aAeiicTBU:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKU  OOBEKTOB
(s1BNIEHUI ), KJIacCCU(PUIIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTU M TMPOTHUBOPEUUS] B paccMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOJIFIOJICHUAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3W MPU HU3YUYECHUH (DU3NUYECKUX
SIBJICHUA M TMPOIECCOB, JENIaTh BBIBOJBI C HCIOJIb30BAHUEM JCAYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOUEHUM, BBIIBUIAaTh THUIOTE3bl O  B3aUMOCBS3AX
(bu3HYeCKNX BEJINYUH;

CaMOCTOATENIbHO BhIOMpATh CHOCO0 peleHus yueOHOM (pu3nueckon 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEIIEHHUSA, BHIOOpP Haubosee MOAXOISALIETO C
y4ETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarTejbLCKHe 1eHCTBUSA:

UCII0JI30BAaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

IPOBOJUThH MO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
duznyecKuit SKCIEPUMEHT, HEOOJIBIIIOE UCCIIeOBaHHE (PU3UUECKOTO SBICHUS;

OIICHUBATh HA MMPUMEHUMOCTh M JJOCTOBEPHOCTH MH(POPMAIIHIO, TTOIYICHHYIO
B XO/I€ UCCJIEIOBAHUSI WJIM HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (DOPMYyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjIbTaTam
IPOBEIEHHOTIO HAOIIOAEHUS, OTIbITa, HCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHIIEe pa3BUTHE (PU3UIECKUX TIPOIIECCOB,
a TaKXe BBIJIBUTaTh MPEANOJOXKEHHUS 00 WX Pa3BUTUU B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

NPUMEHSITh PA3JIUYHBIE METOJIbl, HHCTPYMEHTHI M 3alpoChl MPU TMOUCKE U
otOope nHPOPMAINK WK JAHHBIX ¢ YIETOM MPEUIOKEHHON YyueOHOU pu3nIecKon
3a/1auu;

aHaJM3UpPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpeEICTABICHUS;

OIICHUBATh HAAEKHOCTh HWHPOPMAIMH TIO KPUTEPHUSIM, TMPEII0KEHHBIM
y4HUTENIEM UM CPOPMYITHPOBAHHBIM CAMOCTOSATEIHHO;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uHpopMalMM U WUTIOCTPUPOBATH pEIIacMble 3a7a4dl HECIIOXHBIMU CXEMaMU,
quarpaMMaMu, MHOU TrpapuKoil 1 ©X KOMOMHALUSAMH.

KoMMyHUKATHBHbIE YHHBepcaAJbHbIE YU4eOHbIe 1eliCTBUS:

B XOJ€ OOCYyXJeHHs ydeOHOro MaTepuajia, pe3yJbTaToB J1abOpaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMbl U
BbICKa3bIBaTh UJEH, HALEJCHHbIE Ha pEIIEHHEe 3aJaud U MOJJAep KaHue
OJ1arokeaaTeIbHOCTH OOIIEHUS;

COTIOCTABJIATh CBOW CYXKACHHSI C CY)KICHUSMHU APYTUX YYACTHUKOB TUANIOTA,
OOHaAPYXUBATh PA3IUINE U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMHUCbMEHHBIX TEKCTaX;



nyOJIUYHO TMPEACTABIATh PE3YJbTAThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHUMAaTh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAJTLHON
pabOTHI IPH PEIICHUN KOHKPETHOM (PU3NUIECKON TTPOOIEMBIL;

MPUHUMATh eI COBMECTHOU NIEATEIbHOCTH, OPTaHU30BBIBAThH JACHCTBUS 110
e€ JOCTHXKEHUIO: pAaCTpeNeNsiTh POJU, OOCYXAaThb MPOLECChl M PE3yJIbTaThl
COBMECTHOM pabO0ThI, 0000111aTh MHEHUSI HECKOJIBKHUX JIFO/ICH;

BBITIOJTHATh CBOKO 4YacTh PalOThI, JOCTUTash Kauye€CTBEHHOTO pe3yjibTaTa IO
CBOEMY HAIpaBJICHUIO W KOOPJIWHUPYS CBOU JIEUCTBHS C JIPYTUMU YJIEHAMU
KOMaH/Ibl;

OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
CaMOCTOSITeNIbHO C(POPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyaIUsAX, TPEOYIOMUX IS
pereHus: GU3NIeCKuX 3HAaHUMH;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOJAXOJAaX  NPUHATHUS  PELICHUM
(MHIUBUAYaJIbHOE, IPUHSATHE PEIICHUS B TPYMIIE, IPUHATHAE PEIICHUHN TPYIIoN );

CaMOCTOSITEJIbHO COCTaBJISITh QJITOPUTM PEIICHUS (PU3MYECKOM 3aayu WIH
IUTAaH HWCCIEAOBaHUS C YYETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBAThH MPEIJIaraeMbl€ BApUAHTHI PEIICHU;

JieNaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH NHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMU U MpeJiarath 1iaH €€ U3MEHEHUS;

OOBSICHSATh ~ TMPUYMHBI  JOCTHKEHUS  (HEIOCTUXKEHHUS])  pe3yJIbTaToOB
NeSTEILHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh (B TOM YHCJIE B XOJI BBINOJTHEHUS
(GU3UYECKOr0 MCCIICIOBAHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENIBCTB,
M3MEHUBIIHNXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3yJIbTAaTa LIEJIN U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYTOro YeJIOBEKa B XOJIe CIOpa WM JUCKYCCHUHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOTo.

MpU3HABaTh CBOE MPABO Ha OIMIMOKY MpH pelieHuH (PU3NUECKUX 3a7ay Wi B
YTBEPKJICHUSX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEJMETHBIE PE3YJIBTATBI

K xoHnIty 00yuenus ¢ 7 knacce npeIMeTHbBIE pe3yJIbTaThl HA YIIIyOJICHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIOJIb30BaTh MOHATHUS: (PU3NYECKHE U XMMHUYECKHUE SIBJIICHUS, HAOII0IEHNUE,
OKCIEPUMEHT, MOJielb, TUMOTE3a, EAUHUILIBI (U3NYECKUX BEIUYUH, aToM,
MOJIEKYyJla, arperaTHble COCTOSHUS BellecTBa (TBEPIOE, KUJKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHUE (PAaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpaeKTOpUsi, PaBHOJCHCTBYIOmas cui, nedopmanusa (ympyras, IUIacTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nuyarh sBiIeHUs (AUpy3us, TEMIOBOE ABUKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE [BI)KCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIUs,
B3aUMOJICHCTBHUE TEJI, PABHOBECHE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBlieHUs TBEPIBIMU TeEJIaMU, KHUAKOCTSIMU U Tra3amu, aTMoc(epHoe
JaBJICHUE; TUTABAaHUE TeJl, IPEBPAIllCHUs] MEXaHUYECKOW SHEPTUU) MO OMUCAHUIO HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
duznyeckoe sABICHUE;

pacmo3HaBaTh ~ NPOSBICHUE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpy>KaromeMm Mupe (B TOM uuciie (pU3MUeCKHe SBICHUS B TPUPOJE: MPUMEPHI
JIBUKECHUS C PA3JIMYHBIMU CKOPOCTSIMH B KHUBOW M HEKUBOM IPUPOJIE, ITEUCTBUE
CHUJI TSIKECTU, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JABJICHHSI HA >KUBOW OpraHW3M, IJIaBaHUE PBIO, pblYaru B TEJE YEJIOBEKa), MpH
TOM TMEPEBOJUTH MPAKTUUECKYIO 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHbBIC
CBOMCTBA (MpU3HAKHN) (PU3UYECKUX SIBICHUN;

OMUCHIBATh M3yYCHHBIC CBONCTBA TeNl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbuzuyeckre BenUYuHbI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CpedHsii CKOpOCTb, CHJIa YIPYTrOCTH, CUJa TSKECTHU, BEC Tella, CUJla TPEHUS,
JaBJeHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuuyeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(h(UIMEeHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KUHETHYECKasl ¥ TIOTEHI[MAIbHAS DHEPTHUs ), IPU
OTHCAHUM TIPABWIBHO TPAKTOBATh (DU3UYCCKUN CMBICT HCIOIh3YEMbIX BEIMYHH,
uX OOO3HAUeHUS U EIUHUILI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOLIUE TAHHYIO (DU3NYECKYIO BETUUYUHY C APYTMMH BEIIMYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Te, (U3UYECKHUE SIBJICHUS U MPOIECCHI,
UCIIOb3Ys MpaBUja CI0XKEHUS CWJ (BIOJb OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPaBWIO paBHOBeCHs phiuara (0OJ0Ka), «30J0TOE
PaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEpruu, Mpu 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHUCBhIBATh €r0 MAaTeMaTU4YeCKOe
BBIPAXKEHUE;

CTPOUTH MPOCThIC (PU3HUECKHE MOJEIN pPeaJbHBIX OOBEKTOB, MPOIECCOB U
SIBIICHUM, BBIACNATh TMPU ITOM CYHIECTBEHHbIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, TPUMEHATH (PU3NYECKUE MOJEIH I OObSICHEHUS
(u3HYECKUX MPOIIECCOB U pElIeHUs] yUeOHBIX 3a]1ay;

OOBSACHATH (PU3NYECKHE SIBICHMS, POLECChl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMii MpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIEe TpeOylollue 4YHMCICHHOTO OLIEHUBaHUs
XapaKTEPHBIX 3HAUYCHUU (PU3MUYECKHUX BEJMYUH, IPU 3TOM BBIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATh IPUUUHHO-CIIE/ICTBEHHbIE CBSI3U U BBICTPAaUBATh
JOTUYECKYK) LEMOYKY pPACCYykKIECHHM C ONOpOM HAa H3YUYEHHBIE CBOMCTBA
¢u3nyecKux ABICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemath pacy€THbie 3a1a4yu (B 2—3 JEHCTBUA) MO M3y4YaeMbIM TeMaM Kypca
bu3uku, BIOMpas aJIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (hopmyJl, CBA3BIBAIOIIUX (PU3HUECKUE BEIUYMHBI, 3aMKMCHIBATh KPATKOE YCIIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/ayd, BBIABIATH HEJOCTAIONIUE WIM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP METOJAa pELICHUS 3aJauyM, HCIIOJIb30BATh
CIIPaBOYHBIE JaHHbBIC, MPOBOJUTh MATEeMATHUYECKHE MPEoOpa3oBaHUsI U PACUETHI,
OLICHUBATh PEATUCTHUYHOCTH IMOJYYEHHOTO 3HA4Y€HUsI (U3MYECKOW BEIMYMHBI U
ONpENENsITh Pa3MEPHOCTh (PU3MUECKOW BEIUYHMHBI, MOJYYEHHOM MNpU PpPELIECHUU
3a/1auu;

pacrno3HaBaTb MpPOOJEMBbI, KOTOpPbIE MOXHO pEHIMTh MpPU HMOMOUIU
bu3MUecKMX METOJ0B, M MpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pelIeHUs, B
ONMHMCAaHUM  HUCCIAEAOBAHUS  paclo3HaBaTb  IPOBEPSIEMOE  IPEANOIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MTOTYYEHHBIN pE3ysIbTaT;

MIPOBOJIUTH OTBITHI O HAOMIOACHUIO (DU3UYECKUX SIBICHUHN WIN (PU3NIECKUX
cBOMCTB Ten (mud@ys3usi, TEIJIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPH B3aMMOJICHCTBUM TeJl, TIepe/iaya AaBICHUS KUIAKOCTHIO
U Tra3oM, MpOSIBJIEHUE JEUCTBHUS aTMOCHEPHOro HaBJIEHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYIMPOBATH TNPEANONOKEHNUE (TUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOIIOJEHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYIUPOBATH BHIBOIBI,

IPOBOJUTH TMpPSMbIE U KOCBEHHbIE HW3MEPEHHS (DUIUUECKUX BEIUYUH
(paccrosiHue, TPOMEKYTOK BpEMEHH, Macca Tea, 00bEM Tena, Chila, TeMIlepaTypa,
IUIOTHOCTh KUJKOCTH M TBEPAOrO TENA, CWJIA TPEHHSI CKOJBXKEHUS, J1aBJICHUE
BO3/lyXa, BBITAJIKUBAIOUIAs CUia, JNEUCTBYIOIIAs Ha IMOTPYKEHHOE B KUIKOCTH
T€10, KOA(D@PUIMEHT TOJE3HOro  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MU LU(POBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
METO/Ia M3MEpEeHUus, (PUKCHPOBATh IOKAa3aHUs MPUOOPOB, HAXOAUTH 3HAYEHUE
U3MEPSAEMON BEJIMYMHBI C TIOMOILBIO YCPEHEHUS PE3YJIBTATOB CEPUU UBMEPEHUN U
OIICHUBAThH MOTPEIIHOCTh U3MEPEHHUI;



MIPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE MCCIIEIOBAHUS 3aBUCUMOCTEN
¢u3nYecCKuX BENUYHMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHM JBWKCHHS Tela, CUJIbl TPEHUS CKOIBXKEHHS OT CHJIBl HOPMAJIbHOTO
JaBJICHUSA, KayecTBa OOpaOOTKH TOBEPXHOCTEW TEN U HE3aBUCUMOCTH CHUJIbI
TPEHUs OT IUIOIIAJM CONPHUKOCHOBEHHUS TeJ, CUJIbl YINPYTrOoCTH OT YJUIMHEHUS
NPY>KUHBI, BBITAJKUBAIOUIEH CHUJIBI OT O0OBEMA MOTPYKEHHOW YacTU Tejia U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHM IJIaBaHUS TEJ, YCIOBUN PaBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTelneM (OopMyJIupoBaTh 3adadyy U THUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEILHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIIBHO
coOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIIOJIb30BAaHUEM HHCTPYKIIUH,
NPECTABISITh MOJTYYCHHBIE 3aBUCUMOCTH (DU3MYECKHUX BEIHYMH B BUJE TAOIHIl U
rpadUKoOB, OILEHUBATh MOTPEIIHOCTH, JeJaThb BBIBOJABI 1O pe3yjibTaTaM
UCCJIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETp, JIWHAMOMETpP, COOOIIArOIIMeCcs COCynbl, OapoMeTrp, pbIyar,
HOJIBUYKHBINA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
qyclie: MOAUIUITHUKY, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINYECKUI TIpecc, CUGOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), HCHOIb3ysl 3HAHUA O
CBOMCTBax (uU3MYECKUX SBJICHUM U HEOO0XoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMBl M CXEMaTUYHBbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKUX MPOIECCOB TMIpHU
pelIeHnr y4eOHO-IIPaKTUYECKUX 3a/1a4;

MPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMAILIMIO O TPUMEPAX) MPAKTHUECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TMOBCEIHEBHOW >KWU3HU ISl OOECTICUCHUs
0e30MacHOCTH MpH OOpallleHHH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUS 370pPOBbsi U COOJIIONEHUS HOPM HKOJIOTUYECKOTO TMOBEACHUS B
OKpY’Karolen Cpee;

OCYLIECTBJIATH OTOOP MCTOUHUKOB MH(MOPMAIUU (HU3UUECKOTO COACPIKAHUS B
WuTepHeTe, caMOCTOSTENBHO (OpMYNHpysl TOHWCKOBBIA 3ampoc, Ha OCHOBE
UMCIOIINXCSA 3HAHUW W MyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIACIATH
uHpOpMAIMIO, KOTOpas SBJSIETCS NPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



UCIOJIb30BaTh TPHU BBIMOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pu3MuecKoro cojep)kaHus, CIPaBOUYHBIE MAaTepHUAIIbl, PECYPChl CETH
Nurtepner, BnageTh npuémMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIKU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co37laBaTh COOCTBEHHBIE KpAaTKHE IMHUCbMEHHBIE M YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpMaNUU (U3UYECKOTO COAEpk aHUSA, B TOM UHCIIE
nyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
VCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BAaTh HW3YYCHHBIN IOHATUHWHBIN
ammapart Kypca (GU3uKH, COPOBOKIATh BRICTYIUUICHUE MPE3CHTAIUCH;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAHHUN pacTpenesTh
00s13aHHOCTH B TPYyNIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 32
BBITIOJTHEHUEM IIJIaHA JICMCTBUM, aJ€KBATHO OLIEHMBATh COOCTBEHHBIM BKJIaJ B
JNEATEbHOCTh TPYIIBI, BBICTPANBATh KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
YUYUTBIBASI MHEHUE OKPYKAIOLINX.

K koHmy oOyueHus ¢ 8 knacce mpenMeTHbIE pe3yibTaTbl Ha YIUIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABH)KECHUE
aTOMOB M MOJIEKYJI, arperaTrHble COCTOSHMS BEIIECTBA, KPUCTAUIMYECKUE U
aMmop(HbIe TeNa, HACBHIIIECHHBIH W HEHACBHILIEHHBIM Map, CrocoObl HW3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsii, IPOBOJHMKH,
NOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKH MIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE MOJs, ONTHUYECKas CUCTEMA) U CHMBOJIMYECKUH SI3bIK (U3UKH TpU
pelIeHn Y4eOHbIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE paCLIMpEHHE (CKaThe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHWE, CMAYMBAHUE, KalWJUISIPHBIC SBJICHMS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpHUCTaUIM3alMsl, KHUIEHHE, CIOCOObI
TeIulonepeaun (TeIIoNpPOBOAHOCTb, KOHBEKIUS, U3yUEHHUE), TEIUIOBbIE TOTEPH,
ANEKTpU3alus Tel, B3aUMOJIEUCTBHE 3apsAoB, JNEUCTBHS DJIEKTPUUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECICTBUE MATHUTOB, JE€HCTBUE MATHUTHOTO OIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUI0 MX XapaKTEpPHbIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaTh  MpPOSIBICHWE  M3YYEHHbIX  (PU3MUECKUX  SBICHUN B
OKpyXKaromeM wmupe (B TOM 4ucie (U3UYECKUE SBJICHUS B MPUPOJIE:
NOBEPXHOCTHBIE M KallWULSIPHBIE SIBJICHHUS B MPUPOJE, KPUCTAIBI B IPUPOJIE,
u3nyuyenue CoiHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIIEHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPraHW3MOB, MAarHUTHOE T0J€ 3eMJIH, Ipeiid MOII0COB, POJIb MArHUTHOIO
nojigs JUIs KU3HM Ha 3emjie, MOJSPHOE CHUSHUE), MpPU O3TOM MEPEBOJIUTH



MPAKTUYECKYI0 3a/layy B Y4eOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SBICHUI;

ONKCHIBATh M3YyYEHHBIE CBOMCTBA TE€N U (DPU3UUYECKUE SIBJICHUSA, UCIIONb3YS
¢usnyeckue BETUYMHBI (TemmepaTypa, BHYTPEHHSS SHEPrusi, KOJHMYECTBO
TEIUIOTHI, paboTa Tra3a, yJelibHas TEIJIOEMKOCTh BEILIECTBA, yJelbHAasl TEIJIoTa
IUTaBJICHUS, YyJelbHas TEIuioTa NmapooOpa3oBaHUs, yJeldbHas TEIUIOTAa CropaHus
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO IEUCTBUS TEIJIOBOM MAalllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/AYyXa, DJIEKTPUYECKHM 3apsii, CHUJa TOKA, DJJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTHBIIEHHE NpoBoAHMKA, DJ[C B LENM MNOCTOSHHOIO TOKA,
JJIEKTPUUECKOE yAEIbHOE COMPOTHBJICHHE BEIIECTBa, paboTa W MOIIHOCTh
AIEKTPUUECKOr0 TOKA), MPY OMUCAHUU MTPABUIILHO TPAKTOBATh (PM3HUUECKUI CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS M €IUHULbI (PU3NYECKUX BEIUYUH,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEJIUNYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOEHUS
BELIECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, NMpUHLMIT CyHEpHO3HLIMH 3JIEKTPUUYECKUX MOJEH, 3aKOH
Owma juist yuacTka uenu, npasuia Kupxroda, 3akon OMa 17151 IOJIHOM Lenu, 3aKOH
Jlxoynsa-JleHna, 3aKOH COXpAaHEHUs SHEPrUU, IPU 3TOM pa3INYaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN pPEaJbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIACJSATH NPU STOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, TPUMEHATH (PU3NYECKUE MOJEIH I OOBSICHEHUS
(bu3HUECKUX MPOIIECCOB U PEIIeHUs YUeOHBIX 3a]1ay;

OOBSACHATH (PU3NUYECKUE SIBJICHUS, IPOLECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIEC 3a/ladyd, B TOM 4HCJE TpeOylollue YHCICHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3MUYECKHUX BEJMYUH, IPU 3TOM BBHIOMPATH aJICKBATHYIO
(bU3HUECKYI0 MOJIENb, BBISBISATh NPUUYUHHO-CIIE/ICTBEHHbIE CBSI3U U BBICTPAaUBATh
JOTUYECKYHK) LEMOYKY PpACCYyKIECHUM C ONOpOM HAa H3YUYEHHbIE CBOMCTBA
dusnyecKkux ABICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEpPEHHO pelaTh pacdy€THbIe 3adaud (C Omopod Ha 2—3 ypaBHEHHUS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOUpas aJieKBaTHYIO0 (PU3NYECKYI0 MOAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOpPMYJI, CBA3BIBAIOLIUX (PU3MUECKHE BEIUYMHBI,
3alMCBIBATh KPATKOE YCJIOBUE M Ppa3BEPHYTOE pELICHUWE 3a/layd, BBISBIATH
HEJOCTAIOIINE WIN U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METO/a PEIICHUs
3aJ1a4M, HCMOJIb30BAaTh CIPABOYHBIC JAHHbIC, IPUMEHITH METOIbl AaHaIU3a
pa3MepHOCTEH, UCMONb30BaTh Tpaduueckre METOAbl PEIICHUs 3ajJlay, MPOBOJUTH



MaTeMaTUYECKUe TMpeoOpa3oBaHUs W pacy€Thl, OIEHUBATH PEATUCTHUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKONW BEIMUYMHBI M ONPEIENISTh Pa3MEepHOCTh
(¢u3nYecKoi BETUYHHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOIIH
¢u3nyecKkux METOAOB, M NpejaraTb OPUEHTHPOBOYHBIM CIIOCOO pelIeHUs, B
ONMHMCAaHUM  HWCCIAEAOBAHUS  paclo3HaBaThb  IPOBEPSIEMOE  MPEANOIOKEHUE
(rumoTesy), MHTEPIPETUPOBATH OTYUEHHBIN Pe3yIbTaT;

POBOJUTD OTBITHI N0 HAOMIOACHNIO (PU3MYECKHUX SBICHUM WM (PU3UIECKIX
CBOMCTB Ten (KamwUISpHbIE SIBJICHUS, 3aBUCMMOCTb JIaBJICHHS BO3AyXa OT €ro
o0béMa W TeMIlepaTyphl, CKOPOCTH IpOIlecca OCTHIBaHMS (HArpeBaHus) IpHU
U3Ty4eHUH OT LIBeTa H3JIydarouledl (MOrJomarnieil) MmoBEepXHOCTH, CKOPOCTh
UCTIApEHUs1 BOJBI OT TEMIIEpaTyphl >KUAKOCTH W IUIOMAAN €€ IMOBEPXHOCTH,
AJIEKTPU3ALNS TNl ¥ B3aUMOJICHCTBUE AICKTPUUYECKUX 3apsAI0B, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YaJIM3allMsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JENUCTBUA MAarHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMUTA,
CBOWCTBA 3JIEKTPOJBUTATENSI MOCTOSHHOTO TOKAa): (hOpMyIHpoBaTh MpPOBEpsIeMOe
OpeanoiokeHue (rumoresy) O  BO3MOXHBIX — pe3ysbTarax  HaOJIOJEHUH,
CaMOCTOSATEIILHO COOMpPaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa o0OpyIOBaHUS,
OMHCHIBATH XOJ OMBITa U POPMYJIUPOBATH BHIBOBL;

IPOBOJUTH TpPSMbIE U KOCBEHHBIE HW3MEPEHHs (DUIUUECKUX BEIUYUH
(TeMmiepatrypa, OTHOCHUTENbHAs BJIAXKHOCTH BO3/yXa, CHJa TOKa, HaIpsDKEHHUE,
ylaenbHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE TMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U IIU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpeHHUs, (UKCUPOBATH IMOKA3aHUs
puOOpPOB, HAXOAUTH 3HAUYCHUE M3MEPSEMOU BEIMUMHBI C TIOMOINBIO YCPETHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHWBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOJUTH IKCIEPUMEHTATIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEH (PU3UUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT ero o0béMa M HarpeBaHUs WIU
OXJIQXKJICHUSI, UCCIIEIOBAaHUE SIBJICHUS TETJIO0OMEHA MPU CMENIMBAHUN XOJIOJAHON U
ropsveil BOJBI, 3aBHCHUMOCTH COIPOTHUBIEHHUS TPOBOJHHMKA OT €ro JJIMHBI,
IUIOMIAIA TOMEPEYHOTO CEYEeHHS U YACTHHOTO COMPOTHUBICHUS BEIIECTBA
NPOBOJIHUKA, CUJIBI TOKA, MPOTEKAIOIIETO0 Yepe3 MPOBOJHUK, OT HAIMpPSDKEHUS Ha
IPOBOJIHUKE, MCCIEIOBAHUE IOCIIEIOBATEIbHOTO U MApaJIEeNIbHOIO COEAMHEHUN
IIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (POPMYIHpPOBATh 3aJadyy W THUIOTE3Y
WCCIICJIOBAHMSI, CaMOCTOSITENIPHO ITUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPECTAaBIISTh MMOJYYEHHbIEC 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE TAOIHIl U
rpa@uKoB, OILIEHUBATh MOTPEUIHOCTH, JeNiaThb BBIBOJABI 1O pe3yJibTaTaM
UCCIICTIOBAHWS;



coOmoaaTh mpaBuia 0€30IacHOrO Tpyna Mpu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM,;

XapaKTEpU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX OMHCaHUS (B TOM
qyclie: CHUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOHMHA, amIepMeTp,
BOJIETMETP, CUETUMK AIEKTPUUECKON DHEPIUHU, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTesibHble  3JEKTPONpuOOpbl  (MIPUMEpPHI), MPEJOXPAHUTENM U HX
OpUMEHEHUE B OBITY W TEXHUKE, NIPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
JIEKTPOMArHUTOB, AJIEKTPOJBUraTENb MMOCTOSIHHOTO TOKA), WCIOJIb3Yys 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUH, HEOOXOoAUMBbIE (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHME YCTPOWCTBA W  HM3MEPUTENbHbBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, TUIPOMETP, JIBUrareib BHYTPEHHETO  CrOpPaHUs,
AJIEKTPOCKOI, PEOCTar), COCTaBIATh CXEMbl OJIEKTPUYECKUX Lemel ¢
NOCJIEIOBAaTENbHBIM W NapaJyICbHBIM COEIMHEHHEM 3JIEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAUYEHHMSI IIEMEHTOB JJIEKTPUYECKHX LIETEH, UCIOIb30BaATh CXEMbI
U CXEMaTUYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX YCTPOMICTB, U3MEPUTEIbHBIX
npuOOpPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPHU PEHICHUH Y4eOHO-IIPaKTUYECKUX
3ajady;

IPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKU3HU Uil 00eCreyeHus
Oe3omacHOCTH TpU OOpalleHuu ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUS 370pOBbsl U COOJIIONEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYKarolen Cpee;

OCYLIECTBJIATh MOUCK MH(pOpMaLMu puznueckoro coaepxanus B IHTepHere,
CaMOCTOSITENIbHO (POPMYJUPYSl TIOUCKOBBIM 3ampoc, Ha OCHOBE HUMEIOLINXCS
3HAaHUW M CpPABHEHUS JIONOJHUTENIbHBIX HCTOYHUKOB BBIICNATH HH(OPMAILIUIO,
KOTOpasi sIBJISIETCS IPOTUBOPEUMBOI MIIM MOXKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpMaHUs, CIPABOUYHBIE MaTEpHabl, PECYPChl CETU
WNHrepHeT, BiaaeTb NpUEMAMH KOHCIEKTHPOBAaHUSA TEKCTa, NPeoOpa3oBaHUs
uH(popManu U3 OJHOIN 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBbIE ITMCBMEHHBIE M KpaTKHE YCTHBIE COOOIICHMS,
0000111ast nHGOpPMALMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOr0 COAEpPKaHUs, B
TOM  4uCl€  MyOJIMYHO  MPEACTABIATh  pPE3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATENBHOCTH, IIPX 3TOM IPAMOTHO MCIOJIb30BaTh U3y4YCHHBIN
NOHATUMHBIM  ammapar  Kypca  (M3MKH,  CONpPOBOXKJAAaTh  BBICTYIUICHHE
MPE3CHTALIUEN;



IIPYU BBITIOJIHEHUH y4€OHBIX MPOEKTOB M HCCIIEOBAaHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiath OOS3aHHOCTHM B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBIOJIHEHUEM IUIaHa ACHCTBUM U KOPPEKTUPOBAThH €rO,
aJIeKBaTHO OIICHMBATb COOCTBEHHBI BKJaJA B  JEATENBHOCTb  TPYIIIHI,
BBICTpPaNBaTh KOMMYHHKaTUBHOE B3aUMOJEWCTBUE, NPOSABISIL TOTOBHOCTH
paspenaTh KOHGIUKTHI.

K koHmy oOydenuss ¢ 9 knacce TpeIMETHbIE Pe3yJIbTaThl Ha YTIyOJICHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

WCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBIDKEHUSI, HEBECOMOCTh U TMEPErpy3KH, LEHTP TKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK W YJIBTPA3BYK, AJICKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3ITy4eHHE, IIKaJla SJIEKTPOMArHUTHBIX BOJIH, HICTOYHUKH CBETa, OJIM30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCIYCKaHUs U TOTJolleHus, ainbda-, 0eta- U ramma-
U3JIy4EHUs, U30TOMbI, SACpHAsT U TEPMOsIEpHAsl dHEPreTuKa) U CUMBOJIUYECKUN
SI3bIK (PUBUKY MIPU PEIICHUU YUEOHBIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (PaBHOMEPHOE U  HEPABHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIUHEUHOE JBUKEHUE,
CBOOOJHOE MaJeHHE TeJ, JABWKEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBHE Tell,
paBHOBECHME MATEpUAIBHOM TOYKH, PEAKTUBHOE [IBIDKCHUE, HEBECOMOCTb,
KojebaTenpHOe JABWKCHHE (TapMOHHMYECKHE, 3aTyXarolllhe, BBIHYXICHHBIC
KojeOaHusi), PE30HAHC, BOJIHOBOE JABWKEHHUE (PacCIpOCTpPAHEHHUE U OTpPaKEHUE
3ByKa, UHTepdepeHius U Tudpakius BOJH), MPSIMOJIMHEHMHOE paclpOCTpaHEHUE,
OTpaX€HUWE U TMPEJOMIICHUE CBETa, IIOJIHOE BHYTPEHHEE OTpPAKEHUE CBETa,
pasnokeHre Oenoro cBeTa B CHEKTP U CJIOKEHHE CIEKTPAJIbHBIX LIBETOB,
€CTECTBEHHAasl  PaJIMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOr0  CIIEKTpa
U3JIyYEHHUs) 1O ONUCAHUIO HMX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JAaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh  MPOSBJICHUE  HW3YUYEHHBIX  (PU3MUECKUX  SBICHUUA B
OKpY>KaroleM Mupe (B TOM uuciie (U3NYECKHUE SIBICHUS B MPUPOJIE: NPUIUBHI U
OTJIUBBI, ABMXKEHUE TuiaHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE JIBXKECHUE JKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SIBICHUS B MIPUPOJIE, OMOJIOTUYECKOE
JNEeUCTBUE BUIUMOIO, YJIbTPAhUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyUYCHHH,
CCTECTBEHHBI PAJIUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE
U3JIyYEHUE NPUPOJTHBIX MHUHEPAIOB JEUCTBHE PAJIMOAKTUBHBIX M3IYyUYCHHH Ha
OpraHu3M 4YeJIOBEKa), NMPU ITOM IMEPEBOAUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUBHUECKUX SBJICHUM;

ONUCHIBATh M3YyYCHHBIC CBOMCTBA TeNl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbusnueckne BENMWYMHBI (CpeIHSIE W MTHOBEHHAas CKOPOCTh Tena IMpHu



HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHUE, MEPEMEIIEHUE MPHU PAaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JBWKCHUHU,  YIJIOBas  CKOPOCThb, IIEHTPOCTPEMHUTEIBLHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOIO
MaJICHUS, BEC TENA, LEHTP TAXKECTU TBEPJOIO TEJa, UMITYJIbC TEIA, UMITYJIbC CUJIBI,
MOMEHT CHJIbI, MEXaHU4YEeCKasi paboTa U MOIIHOCTh, OTCHIIMAJIbHASI YHEPTHUS TEa,
MOAHATOTO HAJl IOBEPXHOCTHIO 3€MJIH, MOTEHIIMAJIbHAS SHEPTHUS CKATON NPYKUHBL,
KMHETHYECKAs] DSHEpPrusi, IOJHAs MEXaHWYeCKas DSHEPrusi, MEepUuojJ U 4YacTtoTa
KOJie0aHU, Mepruoj] MaTEMATUYECKOT0 U MPYKUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI,
TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTHb CBETA, ITOKA3aTEb IPEIOMIICHHUS
cpenbl), TMpPU ONWCAHUM TPaBUIBHO  TPAKTOBaThb  (U3UYECKUUA  CMBICI
UCIOJIb3YeMbIX BEJIIMYMH, MX OOO3HAYEHUS M €IUHUIbI (PU3NYECKUX BEIUYUH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIMUUHY C APYTUMU
BEJIMYMHAMMU, CTPOUTH rpaUKy U3yUYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJIIMYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHE SBJICHUS H IPOIIECCHI,
UCIIOb3YS 3aKOH COXPAHEHHWs HSHEPIHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUII
CYINEpIO3ULIMA CWJI, NPUHIMUII OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbprOTOHA,
3aKOH COXPaHEHHSI UMITYJbCa, TEOPEMY O KMHETHYECKOM 3HEpruM, 3akoH ['yka,
3aK0H bepHyiutn, 3aKOHBI OTpaXEHUS W TPEITOMIICHHS CBETa, (POPMYITy TOHKOU
JIVMH3bI, IJIAHETAPHYIO0 MOJENb aTOMa, HYKJIOHHYIO MOJIEJIb @aTOMHOIO /1pa, 3aKOHBI
COXpaHEHMS 3apsAI0BOIO0 U MAcCOBOIO YHCEIN NPH SAEPHBIX PEaKUUAX, IIPU ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (HPU3UYECKUE MOJEIH pPEATbHBIX OOBEKTOB, MPOIIECCOB U SIBICHHUIA,
BBIICNIATh TPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NTPUMEHATh (PU3UYECKHE MOJACIU I OOBSICHEHUS
(bU3UYECKUX MPOIECCOB U pellIeHUs YueOHBIX 3a]1a4;

OOBSICHATH (PUBMYECKHUE SIBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTth
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCIE TPEOYIOIIMEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3MUYECKHUX BEJMYUH, IPU 3TOM BBHIOMPATH aJICKBATHYIO
(bU3UYECKYIO MOJIENb, BBISBIISTh MPUUYUHHO-CIICCTBEHHBIE CBSI3M U BBHICTPAUBATh
JOTUYECKYI0 LEMOYKY pACCYXAEHUW K3 2—3 I[aroB ¢ OMNOPOM Ha M3Y4YCHHBIE
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO peliaTh pacu€THhIC 3a/layu M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aleKBaTHYIO (PU3UYECKYIO MOJIeTb, C HCIIOJb30BAHUEM 3aKOHOB U
dbopmyIl, CBA3BIBAIOIINX (PU3MUECKHE BEIMYMHBI, 3aMUCHIBATh KPATKOE yCJIOBUE U
pa3BEPHYTOE pEIICHUE 3aJayd, BBISBIATh HEIOCTAIONIME WA U30BITOYHBIC
JaHHBIE, OOOCHOBBIBAaTH BBHIOOP METOJA PEHICHUS 3aJadd, HCIOIb30BaTh
CIIPAaBOYHBIE JAHHBIE, IPUMEHSATh METO/bl AHAJIN3a Pa3MEPHOCTEN, UCMIOJIb30BATh
rpadyuyeckue  METOABbl  pEelIeHWus  3aJad, MPOBOAUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U Pacu€Thl, OLICHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS
(Gu3NYECKO BETUYMHBI WM OMPEACNATh Pa3MEPHOCTh (HU3UUECKON BEIUYUHBI,
MOJTyYEHHOW MPH PEIICHUN 3a]1a4H;

pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOIIH
¢u3nyecKkux METOAOB, M NpejaraTb OPUEHTHPOBOYHBIM CIIOCOO pelIeHUs, B
ONMHMCAaHUM  HWCCIAEAOBAHUS  paclo3HaBaThb  IPOBEPSIEMOE  MPEANOIOKEHUE
(rumoTte3y), OILIGHWBATh TMPABWIBHOCTh TMOPSAJAKAa TPOBEACHUS HCCIEIOBaHUS,
UHTEPIIPETUPOBATH MOTYYCHHBIN pPe3yibTar;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBJICHUHN WIH (DU3NIECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHHs YHEPTUH,
3aKOHA COXpaHEHUs HMMITyJbCca, JACHCTBUE 3aKOoHA bepHYJIIM UM BO3HUKHOBEHHUE
NOIBEMHONM CHJIBI KpbUIa, 3aBUCHMOCTh IMEpHoJa KOJeOaHWW TPy KHHHOTO
MasiTHUKAa OT MacChl TIpy3a U JKECTKOCTH TMPYXKUHBI M HE3aBHUCHUMOCTH OT
aMIUTUTYJIbl  MaJIbIX KOJieOaHWH, TMPSAMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pasnoXkeHure 0eroro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300paKe€HUs B MJIIOCKOM
3epKajie U CBOWCTB M300paKEHUS MpeIMeTa B COOMparollel JuH3e, HaOII0IeHUE
CIUIOIIHBIX M JTUHEHYAThIX CIEKTPOB M3Iy4eHHS): (OPMYINPOBATH MPOBEPSIEMOE
npeanoyiokeHue  (TUMoTesy) O  BO3MOXKHBIX — pe3ylbTaTaXx  HaONIOACHUH,
CaMOCTOATENILHO COOMpPaTh YCTAHOBKY HM3 H30BITOYHOrO Habopa o0OpyIoBaHUS,
OMUCHIBATH XOJ OMbITa U POPMYJIUPOBATH BHIBOJBL;

IPOBOANUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHH, Ompeaenss
CpelHee 3HAa4YeHHE M3MEpsieMOM BENUYMHBI U OMNPEIeNsAs TMOTPEUIHOCTh
pe3yJIbTaTOB NPAMBIX HM3MEpPEHUH, OOOCHOBBIBATH BBHIOOpP cIrocob0a H3MEpEeHHs
(M3MepUTEbHOTO Mprbdopa);

IPOBOIUTH KOCBEHHBIC U3MEPEHUsT PU3NICCKUX BEITMUUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpPHU PaBHOYCKOPEHHOM JBW)XKCHHH, YCKOpEHHE CBOOOIHOTO
najgeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT TPEHUS  CKOJIBKCHUS,
MexXaHH4Yeckas paboTa H  MOIIHOCTh, dYacToTa H® IEpHoJ KojeOaHui
MaTEMaTUYECKOro M  MNPY>KUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSIHUE
coOuparomieid JUH3bI U €€ ONTUYEeCKas CWiIa, paJuoOaKTUBHBIA (oH) ¢
UCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(POBBIX MNPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJa HW3MEpEHHs, IUIAHUPOBATh HM3MEPEHMs, CAMOCTOATEIHbHO COOMpAaTh
OKCIIEPUMEHTAJIbHYI0  YCTAHOBKY, BBIYMCISTH  3HAUYEHHWE  BEJIMYHUHBI U
aHAIM3UPOBATh TOJYYEHHBbIE PEe3yJIbTaThl, OLICHUBAs MOTPEIIHOCTh PE3YyJbTAaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIEPUMEHTATIbHBIC MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PHU3UUIECKIX
BEJIMYUH (3aBUCUMOCTh IIyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXKEHHS OT CHIIBI
HOPMAJIBPHOTO JIaBIICHUS, MEPUOJIa KOJICOaHW MaTeMaTHYeCKOro MasTHHKA OT



JUIMHBl HWTH, OIpENEJICHHE YCKOPEHUs CBOOOJHOIO MaJeHus, HCCIEIOBAHUE
U3MEHEHHS BEJIMUMHBI M HAINpaBJICHUS WHAYKIMOHHOIO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXX€HUsl CBETa OT YyIJIa MaJIeHUs, YyIJla MPeJIOMJIEHUS OT yrIia MaJeHus
CBETOBOIO Jy4ya, HCCJIEAOBAHHE TPEKOB: H3MEPEHHE DSHEPrUU YaCTHIIBI 110
TOPMO3HOMY MyTH (10 ¢doTorpadusiMm)): COBMECTHO C yuurteneM (OpMyIHUpOBATH
3aJlauy U TUIIOTE3y MCCIEA0BaHUs, CAMOCTOSTENBHO INIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOATENIbHO COOMpPAaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEICTaBIATh
NOJIyYEHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIWYUH B BUJE TAOIUL U TpadUKOB,
OLICHHBATh MOTPEIIHOCTH, JENIaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIICJOBAHMUS;

cobmoaaTe mpaBuiaa Oe30macHOro Tpyaa Inpu padbore ¢ 1abopaTOpHBIM
000py/10BaHUEM;

XapaKTEpU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMHCaHUS (B TOM
YyHuClle: CHUIOMETP, JNAaTYMKH IIOJIOKEHMS, PACCTOSHMSI M YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEepUcKol, (oToammapar, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOM, JTO3UMETP, KaMmepa BuibcoHa), MCMONB3ys 3HAHUS O
CBOMCTBax (DM3MYECKUX SIBJICHUU M HEOOXOJIMMBbIE (PU3NUYECKHE 3aKOHOMEPHOCTH,
UCTIOJb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH W3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnN Y4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl ISl IMOCTPOECHMS
M300paxXeHU B TNIOCKOM 3€pKajie U COOUpaIoIIe JIMH3E;

OPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCTIOJb30BaHUs (DU3MUECKUX 3HAHUU B MOBCEIHEBHOW >KM3HU JUIsl OOecreueHus
Oe3omacHOCTH TpU oOpalleHuu ¢ NpuOopaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUsl 370pOBbS W COONIOJECHUS HOPM DKOJIOTMUECKOTO TMOBEICHUS B
OKpY’KarolEen Cpeae;

OCYIIECTBIISATH MOUCK MHPOpMAIHK (HU3NUECKOTO coaepkanus B MHTepHeTe,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMNPEICIICHUs
JOCTOBEPHOCTH IOJIy4EHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJI30BaTh NPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-IOMYJISIPHYIO
auTepaTypy (pusMueckoro cojaep)kaHus, CIpaBOYHBIE MaTepuaibl, PECypChl CETH
WnTepHer, Bianere npuéMaMHu KOHCIEKTHPOBAHUSA TEKCTa, MNpeoOpa3oBaHus
UH(pOpPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHbIE COOOUIEHUS HAa OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX HMCTOYHHMKOB (PU3MUYECKOrO COACPM AHUs, MyOIMYHO
IPENCTABIIATH PE3YJIbTaThl MPOEKTHOM MJIN UCCIIEI0BATEIbCKON NEATENbHOCTH PU
3TOM TPaMOTHO HCHOJIb30BaTh HM3yUEHHBIM MOHSITHHMHBIN anmapar H3y4aemoro



paznena (U3MKM M CONPOBOXKAATh BBICTYIUIGHHE TMpE3EHTAIMel ¢ y4EToM
0COOEHHOCTEH ayIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB DJ1eKTPOHHBIE

HaumenoBanue

Ne (uudposbie)
pa3aesioB U TeM Kontpoabnbie | IlpakTnueckue

n/n Bceero o06pasoBaTeJbHbIC
NMPOrpamMmbl padoThI padoThI

pecypcbl

Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUPa

®dusuka — HayKa o

1.1 2
IpUPOJIE
1.2 duznyeckue BEINYNHBI 4 3
EctecTBeHHO-HAYUHEBIN
1.3 Y 2 |
METOJ [MO3HAHUSA
Hroro no pazaeny 8

Pa3znen 2. IlepBoHayasibHbIe CBEeHUS 0 CTPOCHUU BelleCTBA

2.1 Crpoenue BemecTna 2 1

JIBH>KeHHE U
2.2 B3aUMOJICUCTBUE 4 2
YACTHII BEIECTBA

Arperataele
2.3 P |
COCTOSIHMS BEIIECTBa
Hroro no pazneny 7

Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl

31 Mexannueckoe 10 )

NBIDKEHHE

3.2 Nuepuus, macca, 9 1 1




IIJIOTHOCTH

33

Cuia. Bune! cun

15

Hroro no pasaeny

34

Pasznen 4. /laBjienune TBEpABIX

TeJ, JKHIAKOCTEel U ra3oB

Hasnenue. Ilepenaua
JaBJICHUS TBEPABIMU

4.1 5
TeJIaMU, )KUJIKOCTSIMU U
razamu

4.2 JlaBieHue KUJIKOCTH 6

43 ATtmocdepHoe 5
JaBJICHUE
JleficTBUE KUAKOCTH U

4.4 rasa Ha Morpy>x€HHo€ B 12
HUX TEJIO

Hroro no pazneny 28

Pa3nea 5. PaGora m MoHOCTh. JHEprus

5.1 Pabora 1 MOIHOCTH 6
5.2 [IpocTbie MEXaHU3MBI 8
M
53 eXaHu4yecKas 5
SHEPrus
Uroro no pazaeny 19

Pa3nea 6. [loBTopuTe1bH0-0000111a101M I MOYJIb

6.1 [ToBTOpPUTENBHO- 6
' 0000IIarOIINI MOTYJTh
Hroro no pazaeny 6




OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

23




8 KVIACC

KosaunuyectBo yacos DIeKTPOHHbIE
Ne HaumenoBanue pa3uesion u(pposbIe
pa Konrtpoasubie | IlpakTuueckue (pp )
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3pean 1. TenioBblie IBJICHUSA
11 CtpoeHue u cBoiicTBa 6
' BEILIECTBA
1.2 TemuoBele MpoLECCH 33 1 6.5
Uroro no pazaeny 39
Pa3nes 2. DiieKkTpHYecKHe M MATHUTHBIE SIBJICHHSA
DIIEKTpUYECKHE 3apsibl.
2.1 3apsKEHHbIE Tella U UX 9 1
B3aMMOJICHCTBHS
[TocTosHHBII
2.2 . 31 1 10
INEKTPUYECKUH TOK
2.3 MarHuTHsbI€ SIBJICHUS 11 2 4
DJIeKTpOMarHuTHasI
24 P 7 1 1
UHAYKLINS
Hroro no paszneny 58
Pasznea 3. IlloBTOopuTEIbHO0-00001IA0IMH MOYJIb
31 IToBTOpUTENBHO- 5
' 0000IIAKOIIHI MOLYJIb
Nroro no pazaeny 5




OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

22.5




9 KVIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HaumenoBaHue pa3aeioB nu(pposbIie
pa Konrtpoasubie | IlpakTuueckue (pp )
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexann4ueckue siBJICHUSA
Mexannueckoe OBUKEHHE
1.1 30 1 4
U CIIOCOOBI €r0 OIMMCAHNA
1.2 B3aumoneiicTBue Ten 18
1.3 3aKOHbI COXPaHEHUS 15 1 2
Hroro no paszneny 63
Pa3pen 2. Mexanudeckue KoJ1e0aHus U BOJIHEI
2.1 Mexannueckue KojieOaHus 8 3.5
MexaHn4YecKne BOJTHEI.
2.2 10 3
3BYK
Uroro no pazaeny 18
Pa3znen 3. DiieKTpOMArHUTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHUTHOE TOJIE U 6
' AJIIEKTPOMATHUTHBIE BOJIHBI
Utoro no pazneny 6
Pa3znea 4. CBeToBbIe IBJIEHUSA
3aKOHBI paCIPOCTPAHEHHUS
4.1 pactpoctp 8 2
CBeTa
4.2 JIMH3EI ¥ ONITHYECKHE 6 1




npudOpbI

Pasnoxxenue Oenoro ceera
4.3 2
B CIICKTP

Hroro no paszneny 16

Pa3pen 5. KBaHTOBLIE SIBJIEHUSA

Hcenyckanue n
5.1 MOTJIOLIEHUE CBETA 4
aTOMOM
52 CrpoeHue aToOMHOTrO siipa
5.3 S nepHblie peakuuun 7
Hroro no pazneny 16

Pa3znea 6. [loBTopuTe1bH0-0000111A0IM I MOLYJT

MexaHn4ecKue SBICHUS
6.1 (TOBTOPUTENBHO- 6
0000MIAIOITHI MOJTYJIB)

TenmnoBble ABICHUS
6.2 (MOBTOPUTENIBHO- 3
0000MIAIOLTNI MOJTYJIB)

DJIEKTPOMAarHuTHbHIC
6.3 SIBJICHHSI (TIOBTOPHUTEIIBHO- 3
0000IIArOIINIT MOJTYJIb)

CBeTOBBIC SIBICHUS
6.4 (TTOBTOPUTEIHHO- 1
0000IIArOIINIT MOJTYJIb)

6.5 IToBTOpUTENIBHO-

00001aroNi MOTYITh




Hroro no pazneny

17

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

26.5







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KogunuyecTBo 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIEKTPOHHBIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa 0 IpUpOJIE.
SIBneHus npupoabl

dusnueckue aBiIeHUA

Du3nUeCcKue BEIUYHHBI.
Pasmepnocts. dusnueckue
npudopsl. [lorpemuocTtu npu
IPSIMBIX U3MEPEHUAX

Ypok-uccienoBaHue
"N3mepenue JIMHEUHBIX
pa3MepoB Te U IPOMEKYTKOB
BpeMeHH"

JlaGoparopHas paboTa
"N3mepenue o6bEMa
YKUJKOCTHU U TBEpAOro Tena"

JlaGopaTopHnas pabota
"OnpeneneHue pazmMepoB
MasbIx Ten. Meroa psaoB"

MeToapl HAYYHOTO TTO3HAHMUS.
Onucanne PpuznyecKux
SBJICHUH C MIOMOIIBIO
Moaenen




Ypok-uccnenoBaHue
"IIpoBepka rMmoTe3bl:
JAJIbHOCTH TOJIETA [IAPUKA,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOoJIbIIIEe, YeM OOJIbIIe
BbICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE UCKPETHOE
CTPOCHHE BEIECTBA

10

JlaGoparopHas paboTa
"OueHnka auamerpa atoma
METO/IOM PSIOB (C
UCTIOJIb30BaHUEM
¢dororpaduii)"

11

Ypok-uccnenoBaHue
"HaburoieHue TermioBoro
pacuupenus ra3oB. ONbITHI
1o OOHAPY>KEHUIO TEUCTBUS
CHJI MOJIEKYJISIPHOTO
NpUTHKEHUs"

12

JIBM>KEeHUE YacTHll BEIIECTBA.
Huddyzus. bpoynosckoe
JIBMOKCHUE

13

Ypok-uccienoBanue
"HaOmronenue u o0bsICHEHNE
OpOYHOBCKOTO ABM)KCHUS U

muddy3un"

14

Bs3auMozaeiicTBue yacTuIl
BEILECTBA: MPUTSKEHUE U




OTTAaJIKUBAaHHUC

15

ArperaTHble COCTOSIHHS
BeniectBa. OcoOeHHOCTH
arperaTHbIX COCTOSTHUIN BOJIBI

16

Mexannueckoe IBMIKEHUE.
I1yTh, TpaekTOpus,
NepeMeICHUE

17

PaBrOoMepHOE 1
HEPaBHOMEPHOE JIBHKEHUE.
CxopocTb

18

HaXO)K,Z[eHI/Ie CKOpPOCTH, ITYTHU
" BpECMCHHU IIPU PAaBHOMEPHOM
HpSIMOJIPIHGfIHOM JABMOKCHUN

19

JlaGopaTopHnas pabota
"OnpeneneHnue CKOpOCTH
PaBHOMEPHOTO JBUKECHUS"

20

['paduku npsiMOIMHEHHOTO
PaBHOMEPHOT'O JBU>KEHUS

21

Pemenue 3agau no reme
"Pacuer cpenneit ckopoctu"

22

JlaGopaTopHnas pabota
"OnpeneneHue cpenHen
CKOpPOCTH CKOJIBKEHUs OpycKa
WM LIApUKA 110 HAKJIIOHHOU
IJIOCKOCTH"

23

OTHOCHUTENTBHOCTD JBU)KEHUS.
CrnosxeHue cKkopocTel Ipu
napaieIbHOM JBHKEHUH




24

[Tonyuyenue u ananus
rpaduKOB 3aBUCUMOCTH TYTH
¥ CKOPOCTH JIBMXKEHUS OT
BpPEMEHHU

25

Pemenue rpaduueckux 3agau
no teme "MexaHuka.
PaBHOMepHOE
MPSIMOJIMHEMHOE BUKEHUE"

26

SIBnenue nHepuu. 3aKoH
UHEPLIUU

27

BsanmonelicTBue Ten Kak
MPUYMHA U3MEHEHUS
cKkopocTu. Macca Tena Kak
Mepa UHEPTHOCTH TeJja Mpu
MIOCTYIIATEJIbHOM JIBUKEHUU

28

Ypok-uccnenoBanue
"CpaBHeHHE Macc Mo
B3aUMOJIEUCTBHUIO TET"

29

IInoTHOCTE BelecTBa

30

JlaGopaTopHnas pabota
"Onpenenenue MIOTHOCTU
TBEpAOro Tena'

31

Penrenue 3amad mo teMe
"Macca temna. [ImoTHOCTE
BenecTna"

32

CmecH # CIUIaBBhl.
[ToBepxHOCTHAsS M TMHEHHAS
IJIOTHOCTh




33

IToaroroBka Kk KOHTPOJIBHOMI
pabore no Teme "duzuka —
HayKa O IpUpo/e.
[TepBoHayanbHbIE CBEICHUS
00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILIECTBA.
Mexanuka"

34

KonTponbHast padbota no teme
"®du3nKa — HayKa 0 IpUpOJE.
IlepBoHavaIbHBIE CBEICHUS
00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEIleCTBA.
Mexanuka"

35

Cuia. SIBiieHue TAroTeHUS.
Cuna TsKecT!

36

N3o6paxenue cun. Pemenue
3a1a4 o teme "OnpeneneHue
CHJIBI TSKECTH"

37

Cuna ynpyrocrtu. 3akoH ['yka

38

Bec Tena. U3mepenue cuil.
Junamomertp

39

Ypok-uccnenoBaHue
"HaOroneHne n3MeHeHNs
CKOPOCTH TPHU
B3aUMOJEHCTBUH Te"

40

Pewienue 3angau o reme
"Cuina ynpyroctu. Bec Tena"

41

JlaGopaTtopHnast pabota




"OnbIThI, IEMOHCTPUPYIOLIHE
3aBUCUMOCTD PACTSKEHUS
(teopmaniun) Npy>KUHBI OT
MPWIOXKEHHOM CHIIbI"

42

Cuna tpenus

43

Ci10)xeHue CUil.
PaBHOpelicTByIOIIAdA cHla

44

Pemrenue 3agad mo reme
"CrnosxeHue CHUIl.
PaBuopeiicTByromas cuma"

45

Pemenue 3amau no teme
"B3aumonerictBre Tea. CHIbI
B MexaHuke"

46

Penrenue 3amad mo reme
"Cuna tpenus". Ypok-
HCCIICA0BAHUE 110 TEME
"HccnemoBaHue 3aBUCUMOCTH
CHJIBI TPEHUS OT ILJIOIIA N
COMPUKOCHOBEHUS"

47

JlaGopaTopHnas pabota
"OnbIThI, IEMOHCTPUPYIOLINE
3aBUCUMOCTD CHJIbI TPEHUS
CKOJIbJKEHUS OT CHJIbI
JIaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCSA
OBEpXHOCTEN"

48

Pemrenue 3agad mo reme
"B3aumonernctue Tea. CUIbl
B MexaHuke"




KonrtponbHas pabora o teme

49 | . "
BzaumogeiicTBue Ten

50 JlaBiieHue TBEPBIX Tl
YPOK-3KCIIEPUMEHT

51 "Crnioco0OsI onpeneneHus
JABJICHUS TBEPJOTO Tea"
Ypok-uccnenoBaHue

52 "3aBUCHMOCTH JIaBJIEHUS Ta3a
OT TeMneparyps"

53 JlaBlIeHHE KUIKOCTEH U
ra3oB. 3akoH Ilackams

54 [THeBMaTH4eCcKkue ycTporucTBa

55 3aBHCHMOCTD JTaBJICHUS
KUJKOCTHU OT TITyOUHBI

56 I'mapocraruyeckuil mapaaokc

57 Ypok-npoekt "HU3yuenue
coo01aronmxcs cocy10s"
Ypok-koH(hepeHus

58 "I'unpaBnuueckue
MEXaHU3MBI"
Hcmonp30BaHne BRICOKHUX

59 JIaBJICHUH B COBPEMEHHBIX
TEXHOJIOTHIX

60 Pemenne 3amad mo Teme
" JlaBJIeHUE KUIKOCTH"

61 ATtmocdepa 3eminu u
MPUYHHBI €€ CYIIeCTBOBAHUS

62 VYpok-uccienopanue




"[IposiBneHue aecTBus
atMocdepHoro naBicHUs"

63

H3mepenune atMmochepHOro
nasienus. OneiT Toppuuesiu

64

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJCHHUS OT BBICOTHI HaJl
ypoBHEeM Mopst. [Tpubopsr mis
u3MepeHus: arMochepHoro
JIABJICHUS

65

bapomeTp-anepoun.
ATMOC(epHOe 1aBJIeHHE Ha
pa3IMYHBIX BBICOTAX

66

BrrrankuBaromad cuia. 3akoH
Apxumena

67

Pemrenue 3aga4d no teme
"3akoH Apxumena"

68

Ypok-uccnenoBaHue
"DKCepUMEHTAIbHOE
oOHapy’KeHHe JeUCTBUS
XKHUJIKOCTH U raza Ha
NOTPYKEHHOE B HUX TeNo"

69

JlaGopaTtopHnast pabota
"Onpenenenne
BBITAJIKMBAIOIIEH CHUIIBI,
JIEUCTBYIOLLIEH Ha TEIIO,
NOTPYKEHHOE B XKUJIKOCTB"

70

[1naBanue Texn

71

JlaGoparopHas paboTa




"HccnemoBanue 3aBUCUMOCTH
Beca Tela B BoJie OT o0bema
MOTPY>KEHHOM B JKUIAKOCTh
yacTu Tea"

72

BosznyxomnaBanue. [inaBanue
CyJ0B

73

Penrenue 3amad mo teMe
"3akoH Apxumena. Y ciaoBus
IiaBaHus Ten"

74

Pemenue 3agau no reme
"JlelicTBHE JKUIKOCTHU U ra3za
Ha MOTPYKEHHOE B HUX TEJI0"

75

YPOK-IIPOEKT
"KoHcTpynpoBaHue
apeoMeTpa WM JOJIKU U
orpeziesieHne
rpy3onoabéMHOCTH"

76

IToaroroBka Kk KOHTPOJIBHOMI
pabore o Teme "JlaBienue
TBEPABIX TEJN, KUAKOCTEN 1
razos"

77

KonrtponbHast pabora o teme
"JlaBjieHHE TBEPABIX TEII,
XKUAKOCTE! U razoB"

78

Mexanunueckas paboTa

79

MoruHocTs

80

Pemienue 3a1a4 Ha
orpenieneHue paboTsl U




MOIIHOCTHU

81

Pabota cuiibl TSXKECTH U CUJIBI
TpEeHUS

82

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
norbEMeE 1o JiecTHUIE"

&3

HpOCTBIe MEXaHU3MBbI

84

MowmenT cuibl. [IpaBuio
MOMEHTOB

85

JlabopaTtopHnast pabota
"N3y4yeHnue rpaBuiia pplyara
JUTSI TIOIBMDKHOTO U
HEIIOABIKHOTO 0JI0KOB"

86

"3o0510TOC MPAaBUIIO" MEXAHUKHU

87

Penrenue 3amad mo reme
"30510TO€ MPABUIIO MEXAHUKH"
/ Beepoccuiickas
npoBepoyHas pabora

88

Pemmenue 3agayd mo teme
"PaboTa CHIIBI TSDKECTH U
CUJIBI TpeHus" /
Bceepoccuiickas npoBepoyHast
pabota

89

Ypok-npoeKT
"[IpoekTupoBanue
MOJIMCTIACTOB C 3a/laHHBIMHU
napaMmerpamu’

90

VYpok-koHpepeHIHs




"[IpocTbie MEXaHU3MBI B
OBITYy, TEXHHUKE, JKUBBIX
opranusmax”

91

KoaddumuenT nonesnoro
JEHCTBUS MPOCTHIX
MEXaHH3MOB

92

JlaGopaTtopHnas pabota
"Onpenenenune KII/]
IMOJBMIKHOTO U
HENOABIKHOI'O OJIOKOB"

93

MexaHnyeckas dHEprusl.
Kunernyeckas u
NOTEHLUAIbHAS DHEPTUs

94

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPTrUn

95

YPOK-3KCIIEPUMEHT
"OKcnepuMEHTaIbHOE
OIpeie/IEHUE U3MEHEHUS
KMHETUYECKOU U
NOTEHUUATbHON YHEPTUH ITPU
CKaThIBaHUH TeJa 10
HaKJIOHHOM IIockocTh"

96

IToaroroBka Kk KOHTPOJIBHOMN
pabore no Teme "Pabora u
MOIIHOCTb. DHEprus"

97

KonTponbHas pabota mo Teme
"PaboTra 1 MOILIHOCTb.
Ouneprus"”




PaGora ¢ Tekcramu o teme

98 1
"MexaHn4ecKoe ABIKEHHC"

99 Pabora ¢ TekcTamu o Teme 1
"Ctpoenue BemiecTa"

100 Pabora ¢ Texcramu 1o Teme |
"Cunel B ipupoae”
Pabota ¢ TekcTamu 1o Teme

101 "JlaBneHue TBEPABIX TEll, 1
SKUIKOCTEN U ra3oB"
Pabora ¢ TekcTamu o Teme

102 "Oneprus. IIpocteie 1
MEXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB 102 ”

I10 ITPOTPAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabnbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTOJIOKCHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPUHU U UX OIBITHBIE
MTOATBEPKIACHHUS

Macca u pazmep aTOMOB U MOJIEKYT

Mojenu TBEpIOro, JKUAKOTO U
razo000pa3HOro COCTOSTHUMN
BelIeCTBa

VYpok-koHpepeHuus
"Kpucrannuaeckue u amophHbIC
tena. ['paden. [lonyuenue
HCKYCCTBEHHBIX aJiMa30B"

CmauuBaHue ¥ KanWUISIPHOCTb.
IToBepXHOCTHOE HATsKEHUE

TemnoBoe pacmmpeHue U CKaThe

Tennosoe nBukeHue. Temmneparypa

TemnepaTypHble HIKaJIbI

BuyTpeHHsist sHeprus u crnocoosl eé
HU3MCHCHUA

10

Bune! Ternonepenauu

11

VYpok-koHpepeHIus
"Hcnonp30BaHue TEIUIOBEIX




CBOMCTB BEILIECTB U MATEPUAIIOB B
HesiX SHeprocoepexeHus"

12

KonnuectBO TEeIwioTel. Y aenbHas
TEIUIOEMKOCTD

13

Ypok-uccnenosanue "[Ipoepka
TUIIOTE3bI IMHEMHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA KUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT
TeMIepaTtypsl"”

14

YpaBHEHHE TEIUTOBOTO OasiaHca.
TennooOMeH U TETIOBOE
paBHOBecHe. 3akoH HproToHa—
Puxmana

15

JlabopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter1ooOMeHa Ipy CMEIIMBaHUH
XOJIOJTHOM U ropstueil BoAbI"

16

Pemrenue 3agad mo reme
"Tenm000MeH U TEIIOBOE
paBHOBecue"

17

JlaGoparopHas paboTa
"OnpeneneHue KOJIMYeCTBA
TETUIOTHI, TOTYYSCHHOTO BOAOH MPH
TEMI000MEHE C HarpeThIM
METAJITMYECKUM LUIUHAPOM"

18

IInaBnenue u OTBCPACBAHUC
KPpHUCTATNIMICCKUX BCUICCTB.
y,[[eJIBHaSI TCIJIOTA IJIaBJICHUA




19

Pemenue 3agau no reme
"[InaBneHue U oTBEpIeBaHUE
KPUCTAJIMYECKUX Ten"

20

JlaGopaTopHnas pabota
"Onpenenenue yaenbHOU TEIIOTbI
ILUIAaBJIECHUS JIpa"

21

VYpok-uccnenoBanue "CpaBHEeHHE
MIPOLIECCOB IJIABJICHUS
KPUCTAIITMYECKHX Tell U
pa3MsryeHus Mpyu HarpeBaHUU
amopdHbIX Ten"

22

[TapooOpa3zoBaHue U KOHICHCALINS.
Ucnapenue

23

Kunienne. Y nenbHas temiora
napooOpa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATYPHI KATICHUS OT
aTMOC(epHOTO JTaBJICHUS

24

Pewenue 3anau o reme
"TlapooOpazoBanue u kumeHue"

25

VYpok-uccnenosanue "OO0bsiCHEHNE
3aBUCHMOCTH TEMIIEpaTyphl
KHIIEHUS OT JaBjieHus"

26

HachImeHHbI 1 HEHACKIIICHHBIN
nap. Bnaxxnocts Bo3yxa

27

BunasxxHoCTh BO311yXa U €€
u3Mepenue. Jlaboparopnas pabora
"OmnpeneneHne OTHOCUTETHHOM
BIIQYKHOCTH BO3ayxa"

0.5




Pemenue 3agau o reme

28 "BakHOCTB"
Peuienue 3amay v aHaM3 CUTYaLUH,

29 CBSI3aHHBIX C SIBJICHUSIMHU HCTIAPCHHS
1 KOHJICHCALINHU

30 DHeprus ToIvMBa. Y qeinpHas
TEIJIOTa CTOPAHMS

3l [IpuHIUIBI pabOTHI TETIOBBIX
JBUTaTeNnein

1 [TapoBast TypOuHa. J[Burarens
BHYTPEHHETO CTOpaHus

33 KII/] TermmoBoro nBuraTess

14 Pemenwne 3agau mo teme "KII/]
TEIJIOBOI'O JBUTATEA"
VYpok-koHpepenus "Temnoble

35 JIBUTATEJIN U 3alATA OKPYKarouen
cpenst”

36 TenioBble MOTEPHU B TEIIOCETSIX
3aK0H COXpaHEHUs U TIPEBPAIICHHS

37 SHEPTUU B MEXaHUYECKUX U
TEIJIOBBIX Ipolieccax
[ToaroToBKa K KOHTPOJIBHOM padboTe

13 o TeMe ""TennoBeIe ABICHUS.
M3meHenune arperaTHbIX COCTOSTHUI
BelecTna"
KonTponbhas pabota no teme

39 "Termnosele sBneHus. M3MeneHue

arperaTHbIX COCTOSIHMI BemecTna'




40

Onektpuzanus Ten. [[Ba pona
3apsioB

41

Ypok-uccienoBanue
"HUccnenoBanue cuoco00B
pa3IMYHBIX BEILIECTB
Ha’JIEKTPU30BbIBATHCS "

42

B3anmoneiicTBre 3apsyKEHHBIX TEIT.
3akon Kynona

43

DIIEKTPUUYECKOE TOJIE.
Hanpssk€HHOCTB IEKTPUYECKOTO
noJist. [lpuHnun cynepno3unuu
SIIEKTPUUYCCKUX TOJICH

44

Hocurenu snexrpudeckux 3apsaos.
OnemeHTapHbli 3apsag. CTpoeHue
aToma

45

3aK0H COXpaHEHUS AIEKTPUIECKOTO
3apsa

46

[IpoBOTHUKH, TUATEKTPUKHU U
MOTYTPOBOTHUKH

47

Ypok-koHpepeHuus
"DneKkTpu3aius B MOBCEIHEBHOM
KU3ZHU"

48

Pemenue 3amau no teme "3akoH
COXpaHEHHUs JIEKTPUUYECKOTO
3apsia”

49

DnekTpuyeckuil Tok. IcTouHuKH
ANEKTPUYECKOTO TOKa

50

Ypok-uccnenoBaHue




"HccnengoBaHue aeiicTBUS
AIEKTPUYECKOTO MOJIs Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

51

SHGKTpI/IquKI/Iﬁ TOK B MCTaJlJIaX

52

DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U
raszax

53

3HeKTpI/ILICCKaH OCIb

54

Cwuita Toka. AMriepmerp

55

DNEKTPUUECKOE HANPSKEHHE.
BoabsT™merp

56

JlaGopaTtopHnas pabora "COopka u
UCTIBITAHUE YIIEKTPUUECKOH IeTH
MOCTOSIHHOTO TOKa"

57

3aBI/ICI/IMOCTL CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Jist
yJacTKa Ienu

58

JlabGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, IPOTEKAFOIIIETO Yepe3
PE3UCTOP, OT HANPSHKEHUS Ha
PE3UCTOPE U CONMPOTUBICHUS
pesucropa”

59

DJEeKTpUYECKOE CONPOTUBIICHNUE.
VY nenpHOE CONPOTHUBIICHHE

60

JlaGoparopHas paboTa
"Omnpenenenue yaeabHOTro
COINPOTUBIICHUS IPOBOJAHUKA"

61

Pemienne 3amad mo Teme




"DeKTpUYECKOe COIIPOTUBIICHHE.
VY nenbHOE conpoTuBieHue"

62

Pentenue 3amau mo reMe "3aKkoH
OmMma"

63

IlocnenoBaTenbpHOE B napaajiCJbHOC
COCOUHCHUA IMTPOBOAHUKOB

64

JlaGopatopHas pabota "IIpoBepka
NpaBUJIa CI0XKEHUS HAMIPSDKEHUH
IpH N10CIIEJ0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB"

65

Pemienne 3agad mmo teme
"TlocnegoBaTeabHOE U
napajuieIbHOE COSTUHEHUS
IIPOBOJAHHUKOB"

66

JlaGopaTtopHnas padora "IIpoBepka
MpaBuJIa AJIsl CUIIBI TOKA MIPH
napauieTbHOM COSIMHEHUN
pe3uctopos"

67

Pemenne 3a1a4 Ha IPUMEHCHUC
3akoHa Oma JJIA pa3IndHoOro
COCANHCHUA IIPOBOAHUKOB

68

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
HCTOYHHKA TOKa. 3akoH OMa 11
IIOJHOU LIENHU

69

Pemenue 3agau mo teme "D1C,
BHYTpPEHHEE COMPOTUBIICHHE
MCTOYHMKA TOKa. 3akoH Oma g
oJIHOU 1enu"




70

JlaGoparopHas pabota
"Onpenenenne D/1C n BHyTpeHHETO
COIPOTHUBIICHUS UICTOYHHKA TOKA"

71

[IpaBuna Kupxrodga

72

JlabopaTtopHas pabota "I[IpoBepka
npasui Kupxroda"

73

Ypok-uccnenosanue "Mzyuenue
BOJIbT-AMIIEPHBIX XapaKTEPUCTUK
HEJIMHEHHBIX DJIIEMEHTOB"

74

Pab6oTa QJICKTPHUUYCCKOI'O TOKaA.
MouHoCTh QJICKTPHUYCCKOI'0 TOKa

75

JlaGopaTtopHnast pabota
"Onpenenenue paboThl U
MOIIHOCTH 3JIEKTPHUYECKOIro ToKa"

76

3akon J[xoyns-Jlenua.
[ToTpebutenu 31eKTpUIECKOTO
toka. KopoTkoe 3ambikanune

77

VYpok-koHpepenuus "O0bsicHeHNE
Y MIPUHLIMN AEUCTBUS JOMAIIHUX
DJIEKTPOHArpeBaTEIbHbIX
npudopos"

78

[TonroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsIbl.
3apspKeHHbIE Tena U UX
B3aumonencTus. IlocTosHHbIN
JJEKTpUYECKUi TOK"

79

KonrtponbHas pabora no reme
"DnexTpuueckue 3apsabl.




3apspKeHHbIE Tena U UX
B3aumMoiercTBus. [locTosTHHBIN
AJIEKTPUYECKUI TOK"

80

[TocTossHHBIE MAarHUTHL. MarduTHoe
noJie 3eMJI 1 €ro 3HaAYECHUE I
JKA3HU Ha 3emiie

81

VYpok-uccnenopanue "N3yuenue
MAarHUTHOTO IOJIsS IOCTOSHHBIX
MarHuTOB NPH UX 00BETMHEHUU U
pazneneHuu. Buzyanuzamus nosus
IMOCTOSIHHBIX MAarHUTOB"

82

OnbIT OpcTeaa. MarHuTHoe nose
AJIEKTPUIECKOTO TOKA

&3

OmneiT AMniepa. MarautHoe nose
KAaTyLIKH ¢ TOKOM. [Ipumenenune
OJICKTPOMAardiuTOB B TCXHUKE

84

Cuna Amnepa u onpeneneHue eé
HaIlTpaBJICHUA

85

Pentenue 3amau mo teme "Cuiia
Awmrmepa u onpenencHue eé
HanpasjieHus"

86

DIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcronb3oBanue
9JIEKTPOBUTATENICH B TEXHUYCCKIX
YCTPOMCTBAaX U HA TPAHCIIOPTE

87

Bceepoccniickas npoBepoyHas
pabora

88

Bceepoccuiickas npoBepoyHast




pabota

89

JlaGopaTtopHas pabora "M3yueHue
IeHCTBUS MAarHUTHOTO MOJIA Ha
MIPOBOJHUK C TOKOM"

90

Ypoxk-koHpepeHuus
"[IpakTHUecKO€ MPUMEHEHHE
3JIEKTpOJBUTATENCH"

91

JlaGopatopHas paboTa
"KoHCcTpyupoBaHue 1 U3yUeHHe
paboTHI AneKTpoaABUraTesns”

92

JlaGopatopHas pabota "M3mepenue
KIIJI anexkTponBUraTebHON
YCTaHOBKH"

93

OnbiThl Papajnes. 3aKoH
3JIEKTPOMAarHUTHOM MHIYKIHUU.
IIpaBuino Jlenua

94

Ypok-uccnenoBaHue
"HccnenoBanue N3MEHEHNN
3HAYCHHUS U HAIPaBIICHUS
HWHJIYKIIAOHHOTO TOKA"

95

Pemenue 3amay nmo reme "3akoH
BHeKT'pOMaFHI/ITHOfI I/IH,Z[YKI_[I/II/I.
[IpaBuno Jlenma"

96

Onekrporerepatop. CriocoObl
MOJTyYEHUS DJIEKTPOIHEPTUU

97

VYpok-koH]pepeHIHs
"DnexkTpocTaHIUU Ha
BO300HOBJISIEMbIX HCTOYHUKA




sHepruu. [Ipobraembl IKOIOTHH.
TONMUBHBIC ATIEMEHTHI U
ANEKTPOMOOMITH"

98

Konrponbnas pabora
"DNeKTpOMarHuTHbIE SIBICHUA"

99

Pabora ¢ Tekcrtamu o Teme
"TerioBble ABiIcHUA"

100

PaGora ¢ TekcTamu mo Teme
"DreKTpUUeCcKue 3apsbl.
3apspKeHHbBIE Tena U UX
B3anMoercTBHre"

101

Pabora ¢ TekcTamu 1o Teme
"TToCTOSIHHBIN MEKTpUYECKUI TOK"

102

Pabora ¢ TekcTamMu o TemMe
"MarHuTHEBIE SIBJIEHUS U
3JIEKTPOMAarHuTHast UHAYKIUs"

OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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9 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbBIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

MexaHn4ecKoe ABUKEHUE.
MarepuainpHas TOUKA.
CriocoObI OITMCaHUS
MECXAaHUYCCKOI'0O IBUKCHUA

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOIo ABMKCHUA

BeKTOpHBIe BEJIINYNHEI,
OTIEpaIliy C BEKTOPaMH,
MPOCKIH BEKTOPOB

Pannyc-Bekrop
MaTepHAITbHON TOYKH,
IepeMEeNICHUE Ha INIOCKOCTH

PaBHOMEpHOE
IIPSIMOJIMHEVHOE IBUYKEHUE

Pemenue 3anay no teme
"PaBHOMEpHOE
NpsIMOJIMHEMHOE JBUKEHUE"

HepaBromepHoe
IPSMOJIMHEWHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTb TeJla IIpU




HCPAaBHOMCPHOM JABUKCHUU

JlaGopaTopHnas pabota
"Onpenenenue cpeaHen
CKOPOCTH CKOJIbKEHHSI OpycKa
WM JBUKCHHUS [IApHUKa 110
HaKJIOHHOM INIOCKOCTH"

PaBHOyCKOpEeHHOE
NPSIMOJIMHEMHOE JIBUKEHUE.
Yckopenue

10

CKopocTh paBHOYCKOPEHHOTO
prlMOJ’IHHGﬁHOFO JABYOKCHUS.
I'padux ckopoctu

11

Pemienue 3amad mo Teme
"CkopocThb
PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKCHUS "

12

[Iepememenue mpu
PaBHOYCKOPEHHOM
HpSIMOJII/IHef/'IHOM JABMOKCHUN

13

JlaGopaTopHnas pabota
"OnpeneneHue yCKOpeHus
TeJa MpU PaBHOYCKOPEHHOM
JIBIDKEHUU 110 HAKJIOHHOU
I0CKOCTH"

14

Penrenne 3aga4 mo reme
"Ilepemelienue npu
PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBUXKEHUU"




15

JlaGoparopHas pabota
"HccnenoBanue 3aBUCUMOCTH
MYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JIBM)KCHUHT
0e3 HauaJIbHOU CKOPOCTH"

16

I'paduueckas uHTEpIIpETALIUSL
YCKOpPEHHsI, CKOPOCTH,
IIPOUJICHHOTO ITyTH U
nepeMeTeHHs IS
NPSIMOJIMHEHHOTO JIBUKCHUS

17

Pemienue 3amad mo Teme
"I'paduueckas
WHTEPIpPETALNS YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOTO MYTH
U TIEpEMEIICHUS JIJIS
MPSMOJIMHEMHOTO JBHKEHUS"

18

Yckopenue cBOOOIHOTO
naacHus. Omnertel ["anunes

19

Pemenue 3anay o Teme
"YckopeHnue cB0OOOHOTO
nageHusa"

20

JIBmxeHue Tesa, OpOIIeHHOTO
TI0JT YTJIOM K TOPU30HTY

21

Pemenue 3agau no reme

" JIBoKeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K
rOpU30HTY"

22

JlabopaTtopHnast pabota
"HccnenoBaHue IBUKEHUS




Tesa, OPOIIEHHOTO MO YTJIOM
K TOPU30HTY"

23

Pemenue 3agad mo TeMe

" JIBMKeHUE MO AeHCTBUEM
YCKOpeHUsi CBOOOHOTO
nageHusa"

24

JBr>KeHUE MO OKPYKHOCTH

25

JIuneiinas u yriosas
CKOPOCTb, IIEPUOJI U YaCTOTA

26

CKopoCThb U yCKOpPEHHE MPU
JBUKEHUHU 10 OKPYKHOCTH

27

Pemenue 3agau no reme
" IBM>KeHUE 110 OKPYKHOCTH"

28

VYpoxk-koHpepeHuus
"Pacno3HaBanue u
npuOIMKEHHOE ONMCaHKe
pa3J'II/I‘~IHBIX BHUI0OB
MEXAHUYECKOr0 JBMKEHU"

29

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"MexaHu4ecKoe ABIKCHHE U
CIIOCOOBI €ro onucanus"

30

KonTponbHas pabota mo Teme
"MexaHUYeCKOE IBIKEHIE U
CIIOCOOKI €r0 onucauusa”

31

ITepBriii 3akoH HproTOHA.
Bexrop cuiibl

32

Bropoii 3akon HeroToHa.




PaBHOelicTBYIOIIAsA crita

33

Tpetuii 3akon HeroToHa.
Cyneprno3unus cuil

34

Cuna ynpyrocrtu. 3akoH ['yka

35

Pemenue 3a1au o teme
"Cuna ynpyroctu"

36

JlaGopaTtopHnast pabota
"HccnengoBanne 3aBUCHMOCTH
CHWJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT
CTerneHu edopMaluu
NpYy>KUHBI"

37

Cuina tpenus. Koaddunment
TpEHUs

38

JlabGopaTtopHnast pabota
"Onpenenenue

KO3 duLeHTa TPEHUS
CKOJIbXKeHUs"

39

JlaGopartopHas paboTa
"UccnenoBaHue 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIBKEHHS OT
CHWJTBI HOPMAJIBHOTO
IaBieHus"

40

JIBU>KeHuUe Te Mo
OKPYHOCTH TOJ ACHCTBUEM
HECKOJIBKUX CHII

41

3axoH bepnyinu u
o bEMHAs CUJIa Kpblila




42

Ypok-koHpepeHuus
"CoBpeMEHHbIE JIeTaTeIIbHbIC
amnmaparsl, Cy/1a Ha
MOJIBOJHBIX KPBUIBSIX,
AQHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOMIIAX. [[BrokKeHME
moe3/ia Ha MarHUTHOM
noayuke"

43

CuJia TSDKECTH U 3aKOH
BCEMHUPHOT'O TATOTCHUS

44

JIBU>KEHUE Te BOKPYT
IrPABUTALMOHHOTO LICHTPA.
[IepBast kocmudeckas
CKOPOCTh

45

HesecomocTs u neperpysku

46

PaBHOBECHE MaTepHaIbHOM
TOYKH. AOCOIOTHO TBEPAOE
TENO

47

MowmenT cuisl. [IpaBumno
MOMCHTOB

48

Ypok-uccienoBaHue
"OnpenenaeHue LEHTpa
TSKECTHU Pa3INYHbIX Ten"

49

Nmnynbe Tena. M3menenue
uMItysbca. IMIyJibc CUIBI.
VYipyroe u Heynpyroe
B3aUMO/JICHCTBUE

50

3aKOHEI U3MEHEHUS U




COXPAaHCHUSA UMITYJIbCa

51

PeakTuBHOE IBHKEHUE

52

Pemenue 3amad mo teme
"3aKOH COXpaHEHMUsI
uMITysbca. PeaktuBHOe
nBIKeHne"

53

Mexanunueckasi paboTa u
MOIIIHOCTb

54

Pabora cuiibl TSXKECTH, CUJIbI
YOPYTOCTH U CUJIBI TPEHUS

55

JlaGopaTtopHast pabota
"Onpenenenne pabOThl CUIIBI
TPEHHUsI P PABHOMEPHOM
JBUKEHHUH TeJa I0
TOPU30HTAIILHOM
noBepxHocTu"

56

CBs13b 3HEpruu U paboThI

57

JlaGoparopHas paboTa
"OnpezneneHue padOThI CHIIBI
YIPYTOCTH IIPU NOABEME
rpy3a ¢ UCMOIb30BaHUEM
HETIOABIDKHOTO U
[IOABMKHOTO OJI0KOB"

58

IToreHuumanpHas sHEprust

59

Kunernyeckas sHeprus.
TeopeMa 0 KUHETHYECKOI
SHEPIUUn

60

3aKOH U3MEHEHUSA 1




COXpaHEHUs1 MEXaHUYECKON
SHEPIUU

61

Pemenue 3agad mo TeMe
"3aKOHBI N3MEHEHUS U
COXpaHEHUsI MEXaHUYECKOU
sHepruun"

62

[ToaroroBka K KOHTPOJIBHON
pabote 1o Teme
"BzaumonencTBue Tell.
3aKoHbI coXpaHeHus"

63

KonTponbhas pabota no teme
"BzaumonencTBue Tell.
3aKOHbI COXpaHeHus"

64

KonebarenpHoe nBMKEHHE.
OcHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMil: TIEpHO/I, 4acToTa,
aMILTATY/1a

65

MaremaTuueckuii u
NPYKUHHBIA MasSTHUKH.
JlaGopaTtopHnast pabota
"HccnenoBanne 3aBUCHMOCTH
nepuo/ia KojaebaHui rpy3a Ha
HUTH OT IJIUHBLI HUTH"

0.5

66

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
nepuojia KoaeoaHui

NPy XKUHHOTO MasiTHUKA OT
Macchl rpysa”

67

lMapmonnueckue xkonedaHus




68

JlaGoparopHas pabota
"N3MepeHue yCKOpeHHUs
cBOOOAHOrO NajeHus"

69

3aryxaroiiue KoieoaHusl.
BrinyxneHHbIe KoieOaHus.
Pesonanc

70

[IpeBpatienue sHepruu nNpu
K0J1e0aTEIbHOM JIBHKEHUU

71

Ypok-uccnenoBaHue
"IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJIBELICHHOTO K JIEHTE, OT
Macchl rpysa”

72

Mexannueckre BOJIHBI:
MPOJOJIbHBIEC U MONEPEUHBIE

73

CBoiicTBa MEXaHUYECKUX
BOJIH. /[11Ha BOJIHBI 1
CKOpOCTb €€
pacnpocTpaHeHus

74

VYpok-uccienoBanue
"Habmronenue
UHTEepEpEHIINN U
T(pakIuy BOJIH HA
MOBEPXHOCTH BOABI"

75

Ypok-koH(hepeHus
"MexaHH4eCcKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJIHBI"




76

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYyKa

77

Pemenne 3aaa4 I10 TEME
"3BYKH

78

Ypok-uccnenoBaHue
"DKcnepuMeHTaIbHOE
orpezesieHue TPaHuI] YaCTOThI
CIIBIIIMMBIX 3BYKOBBIX
KoneOaHuit"

79

I'poMKOCTB 3ByKa 1 BBICOTA
TOHA. AKyCTUYECKHAN
pe3oHaHcC.

80

Ypok-uccnenoBaHue
"Habmronenue u o0bsiICHEHUE
aKyCTHUYECKOro pe3oHaHca"

81

Wudpa3Byk u yabTpa3ByK.
Kondepennus
"Ucnons3oBanue yiabTpa3ByKa
B COBPEMEHHBIX
TEXHOJIOTHSX"

82

9J'ICI(Tp0MaFHI/ITHOG IIOJIC U
SJICKTPOMAIrHMTHBIC BOJIHBI

83

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

84

VYpoxk-konpepenuus "kana
AIIEKTPOMArHUTHBIX BOJTH.
Hcnonb3oBanne
JIEKTPOMArHUTHBIX BOJIH JUIS




COTOBOM CBS3HU.
Panmonokamms. Kocmuueckas
CBSI3b "

85

Pemenue 3aJa4 Ha
ONPCACIICHUC YaCTOThI U
JJINHBI 3H€KTpOMaFHHTHOﬁ
BOJIHBI

86

DneKTpOMarHuTHas Mpupoia
cBeta. CKOpOCTh CBETa

87

BosHOBBIE CBOICTBA CBETA:
uHTepdepeHus u qudpaxus

88

JlydeBas mozeinb cBeTa u
reoMeTpruyecKas ONTHKA.
Hcrounuku cBeTa

89

[Ipsamosnuneitnoe
pacrnpoCcTpaHEHHUE CBETA.
3armenus ConHua u JIyHsl

90

3aKOH OTpa)XE€HHUSI CBETA.
[1mockoe 3epkaio

91

[TocTpoenue n3odpaxeHuii,
c(hopMUPOBAHHBIX 3€PKATIOM

92

HpeJIOMHeHI/IC cBeTa. 3aKOH
IMMPEJIOMJICHUA CBCTA. ITonnoe
OTPAKCHUC CBCTA.

93

JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH
yTiia MpeIoMJIeHHs OT yIJia
NaJIeHUsl CBETOBOIO Jyya Ha




TPaHUIIE «BO3AYyX-CTEKIO»"

94

VYpok-uccnenoBanue "AHann3

U 00BSICHEHHE ONTHYECKOTO
Mupaxa"

95

Ypoxk-koHpepeHuus
"Mcnonp30BaHME IIOJTHOTO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS CBS3b"

96

JInn3za, X0 my4yen B IUH3E

97

dopmyiia TOHKOHN JTUH3BI

98

JlaGopaTtopHnast pabota
"Onpenenenne GoOKyCHOTO
paccTOosSHUS ¥ ONTHYECKON
CHJIBI COOMPAFOIIICH JTMH3BI"

99

[Tonyuenue nzobpaxeHuii ¢
MOMOIIBIO cOOMparome u
pacceuBaroIEh JTUH3

100

VYpoxk-koHpepeHuus
"[IpuHuun neicTBus
ONTHUYECKUX MPUOOPOB
(MHKpPOCKOII, TEJECKOIL,
doToanmapar)"

101

I'ma3 xak onTuyeckas
cucreMa. bim3opykocTs u
JaTbHO30PKOCTh

102

Paznoxenue 6enoro cBeTa B
cnektp. OneiTel HptoTOHA.




CrnosxeHue CeKTpaIbHbIX
uBeToB. Jlucrnepcust cBera

103

Y pok-npakTUKym
"HaOaronenue u 00bsiCHEHUE
OTIBITOB T10 PA3JI0KEHUIO
0e7oro cBeTa B CHEKTP.
[Tonmyuenue 6enoro 1BeTa npu
CJI0’K€HUHU LIBETOB"

104

OmnsiTel Pesepdopaa u
IUTaHEeTapHasi MOJEb aTOMa

105

[Toctynatel bopa. Monens
aroma bopa. Mcnyckanue u
MOTJIOUICHHE CBETa aTOMOM.

106

KBautel. JIunenuareie
CIIEKTPBI

107

YPOK-IIPaKTUKYM
"HaOnroeHne CIuIONIHbIX U
JIMHEWYATBIX CIIEKTPOB
U3JIy4yeHUs U UcIycKaHus"

108

PamnoaktuBHOCTH. Allb(a-,
OeTa- 1 raMMa-U3 Ty YCHHUS

109

CtpoeHure aTOMHOTO sijipa.
HykioHHas Moaens aTOMHOTO
aapa

110

PangnoaxkTuBHEIC
npeBpaieHus. M30tomnsl

111

ITepuon nomypacnana

112

VYpok-koHpepeHIHs




"JleficTBUE PaAMOAKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHU3MBI. 3alluTa OT
pPaaIuoOaKTUBHOTO U3TyYeHuUs"

113

Snepuble peakuuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccOBOI'0 YHCET

114

9Heer${ CBA3HU aTOMHBIX
SAACP. CBs13b MacChl U OHCPIuun

115

Pewenne 3anau o reme
"SnepHble peakuu. DHEPTus
cBA3H"

116

Peaknnu cuHTe3a U neaeHus
anep. MctouHuku sHepruu
CoJHIa u 3BE31

117

Ypok-koupepenmus "Anepuas
SHEPreTHKa. JKOJOTUYECKHE
pOOJIEMBI SIIEPHOI
SHEPreTUKun"

118

[ToaroroBka K KOHTPOJIBHOM
pabote no Teme "Konebanus u
BOJIHBEI. CBETOBBIE U
KBaHTOBBIE SIBJICHUA"

119

KonTponbhas pabota no teme
"KoneOaHusa ¥ BOJIHEL.
CBeTOBEIE M KBAHTOBBIE
SIBJICHHS"

120

Pemenne pacyeTHbIX 110 TEME




"MexaHndeckoe IBIKeHue"

121

Peuienue pacyeTHbIX U
KaueCTBEHHBIX 3a/1a4 10 TEME
"Bzaumoneicraue tea"

122

Pemenne pacyeTHbIX U
KayeCTBEHHBIX 33/1a4 IO TeEME
"3aKOHBI COXpPaHEHHUS YSHEPTUHU
Y UMIyJibca"

123

JlabopatopHbie pabOTHI 11O
TeMe "MexaHHn4eCcKoe
nBrxeHue"

124

JlaGopaTopHbie pabOTHI IO
teme "B3aumoneiictue Ten"

125

JlaGopaTopHbie paboThI 1O
teme "lIpoctbie MexaHU3MBI"

126

Pemenne pacyeTHbIX U
KayeCTBEHHBIX 33/1a4 10 TEME
"TemnoBbie nmpouecch”

127

Pewienne pacyeTHbIX U
KaueCTBEHHBIX 33/1a4 I10 TEME
"BnaxHocTp"

128

Pemenue pacueTHbIX U
Ka4yeCTBEHHBIX 3a7a4 II0 TEME
"KIIJI TeroBeIX aBurarencii”

129

Pemienune pacyeTHBIX U
Ka4eCTBEHHBIX 3a7a4 I10 TEME
"3aKOHBI TOCTOSIHHOTO TOKAa"

130

Pemenne pacyeTHbIX U




Ka4eCTBEHHBIX 3a]1a4 [0 TEME
"KII/] anexkrpoyctaHoBOK"

131

JlaGopaTopHbie pabOTHI 1O
TeMme "3aKOHBI TOCTOSHHOI'O
ToKa"

JlaGopaTopnbie pabOTHI 1O

132 ; " 1
TeMme "CBeTOBEIE ABJICHUSA
PaGora ¢ Tekcrtamu o teme

133 "3aKOHbBI COXpaHEHUS B 1
Mmexanuke"
Pabora ¢ TekcTamu 1o TeMe

134 1
"Konebanus 1 BOJIHBL"
Pabora ¢ TexcTamMu o TeMe

135 " " 1

CBeTOBBIE SIBJICHUS

Pabota ¢ TekcTtamu 1o TeMe

136 "KBaHTOBas u siaepHas 1
¢duzuka"

OBILIEE KOJIMYECTBO YACOB
I 136 24.5

[10 ITIPOTPAMME







IMPOBEPSIEMBIE ITPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

HpOBepﬂeMble NPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
Oﬁpﬂf{()BﬂTeJ'le()ﬁ nporpaMmmbl OCHOBHOI'O 061[[61"0 oﬁpasonaﬂuﬂ

HCIIOJIb30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3indyaTth ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘ICCK06 SIBJICHHUC

1.3

pacro3HaBaThb IMPOSABJICHUC N3YUCHHBIX (bHSI/I‘ICCKI/IX SIBJIEHUU B
OKpYy’XarolleM MHpe, B TOM 4Yucie (U3NYecKue SIBJICHUS B IpPUpOJE, NpU
3TOM TEpPEBOJUTH TMPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBIACIATH
CyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UIECKUX SIBJICHUIN

1.4

OIMCHIBATh M3yUYCHHbIE CBOMCTBA TeN M (DU3UYECKHE SBICHUS, HCIIONB3YS
¢uznyeckue  BEJIWYMHBI, TPU  ONUCAHUM  MPaBWIBHO  TPAKTOBaTh
(bu3NYEeCKU CMBICT UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUEHUS U €AMHUIIBI
bu3nyecKux BEIMYMH, HAXOAUTh (HOPMYJbI, CBSA3BIBAIOIIME JAHHYIO
bu3nyecKyl0 BENWYMHY C JAPYTMMU BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BETMUHUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WUSCKHE SBJICHHUS U IPOIECCHI,
WCIONB3ysl  M3YYEHHbIE 3aKOHBI, TMpPH OTOM JaBaThb CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATUYECKOE BEIPAKECHHE

1.6

OOBSICHATH (PU3NYECKHE SABICHHS, IIPOLIECCHI U CBOMCTBA TEJN, B TOM YHUCIIE U
B KOHTEKCTE CUTYalUi IPAKTUKO-OPUECHTUPOBAHHOIO XaPAKTEPA: BBIABIIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHHE U3 | — 2 JIOTHYECKUX
niaroB ¢ omnopod Ha 1 — 2 W3y4deHHBIX CBOICTBa (PU3MUECKUX SIBICHUH,
bu3nyeCKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHeie 3agauyd B 1 — 2 [EWCTBUSA, WCIHONB3Yys 3aKOHBI U
dbopMyIibl, CBs3BIBAIOMIME (PU3NYECKUE BEITUYHMHBI: Ha OCHOBE aHaju3a
YCIIOBUS 3aJ]a4d 3allMChIBAaTh KPAaTKOE YCIIOBHE, TMOJCTABIATH (hU3HUSCKUC
BEJIMYMHBI B (OPMYJIBI U TPOBOJHUTH PAcCUEThl, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOJUMbIE ISl pelIeHHs 3ajad, OLEHUBATh PEaTUCTUYHOCTD
MOJTYYEHHOW (PU3MUECKON BEIIMYHUHBI

1.8

pacro3HaBaTh IpOOJEMBI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
($u3NYECKUX METOJOB, B ONMCAHUHU HCCIIEIOBAHUS BBIACIATH NPOBEPIEMOE
IPENIO0JIOKEeHNE (TUIOTE3Y), pa3andaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTaT, HaxOOuTh OMIMOKM B XOJE OIbITA, J€laTh BBIBOJBI IO €ro




pe3ynbTaraMm

1.9

MPOBOJIUTH OTIBITHI [0 HAOTIOCHUIO (DU3MUCCKUX SBICHUHN MM HUIUUSCKIX
CBOWCTB Tel: (hOPMYJIUPOBATH MPOBEPSIEMBIC MPEIIOIOKCHHS, COOUPATh
YCTaHOBKY M3 IMPEIUIOKEHHOTO 000pYyIOBaHHMS, 3allUChIBATH XOJ OMbITA U
(GbopMyIIMPOBATH BEIBOJIBI

1.10

BBINIOJHATh NPSMBIE H3MEPEHUS C HCIOJIB30BAHMEM AHAJIOTOBBIX U
UQPPOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUs MPHOOPOB € YUYETOM
3aJJaHHO} a0COIIOTHOM MOTrPEeNTHOCTH U3MEPEHUI

MIPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHOU (DM3MYECKOW BEITUYUHBI OT
JIPyrOod € HCMOJb30BAaHHEM TIPSMBIX HU3MEPEHUN, y4acTBOBaTh B
MJIAHUPOBAHUM  YYEOHOTO  HWCCJICJIOBAaHMS, COOMpPAaTh yCTAaHOBKY H
BBITIOJHATh HM3MEPEHUs, CIEAys MPEATOKEHHOMY IUIaHy, (QUKCHPOBATH
pe3yNnbTaThl TMOJTYYECHHOW 3aBUCUMOCTH (DH3UYECKMX BEIWYHMH B BHIE
NPEUIOKEHHBIX Ta0nui U TpaduKOB, AENaTh BBIBOJABI IO pE3yIbTaTaM
HCCIIeIOBAaHUS

1.12

MMpOBOAUTL KOCBCHHBLIC HU3MCPCHUA (I)I/ISI/IIICCKI/IX BCIIMYHH, CJIICOYA
npez[noxceHHoﬁ HUHCTPYKIIMU: TIPHU BBIIOJIHCHUU I/I3MepeHI/II\/’I CO6I/IpaTB
SKCHICPUMCHTAJIbHYIO  YCTAHOBKY UM  BBIYHUCIATH 3HAUYCHUC HCKOMOM
BCJINYHHBI

1.13

co0Ir0aTh MpaBuiia TEXHUKHA OC30MACHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opyaoBaHHEM

1.14

yKa3blBaTh NPUHLMIIBI JIEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh NPUHLUIBI  JIEHCTBUS  U3YYEHHbIX MpPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C IOMOIUBIO MX OIMCAHUSA, UCIOJb3Yys 3HAHUSA O
CBOMCTBaX (hM3MYECKUX SIBIEHUN M HeoOXOoAMMBbIEe (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOJUTH  HpuUMepbl  (HaxoauTh  uHGpOpMaLMIO O  IpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MUECKUX 3HAHUW B IOBCEAHEBHOMU
KU3HH Il oOecrieueHrss 0€30MacHOCTH MPpH OOpalleHuH ¢ MpuOopaMu H
TEXHUYECKHMHU YCTPOMCTBAMU, COXPAaHEHHS 3I0POBbS U COOJIOJCHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAOIIEH cpelie

1.16

OCYLIECTBIIATh OTOOpP HMCTOYHMKOB HHGpopManuu B ceTu VHTepHET B
COOTBETCTBUU C 3aJ]aHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHMH M IyTEM CPABHCHMS Pa3JIMYHBIX HMCTOYHMKOB  BBIACIATH
UHQOpPMALIMIO, KOTOpas SBJSIETCS MPOTUBOPEUMBOMMIM MOXKET OBITh
HEI0CTOBEPHOM

1.17

UCIIOJIb30BaTh IPH BBHIMNOJIHEHUHM YYEOHBIX 33JaHUN HAyYHOIOIYJISIPHYIO
JaUTepaTypy (QU3NUECKOro coAepKaHMsl, CIIPaBOYHbIE MaTE€pHallbl, PECYPChI
cetu VHrepHer, BnageTh NpUEMAMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBaHus HHGOPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co3/aBaTb COOCTBEHHBIE KPATKHE NUCbMEHHBIE W YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(OpPMAIMK (PU3NYECKOTO COAEpKaHUs, B TOM




Yyucie myOoJuYHO JeNaTh KpaTKUE COOOIICHUS O pe3ysIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIICOBAHUN, TIPU STOM TPAMOTHO HCIIOIB30BaTh W3Y4YEHHBIN
MOHATUWHBIN ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHHUE
Mpe3eHTaluei

1.19

IpU BBIIOJHEHUHM YYEOHBIX TNPOEKTOB M HCCIECAOBAaHHNA pPaCHpenessiTh
00s3aHHOCTU B TpYIIE B COOTBETCTBUU C IIOCTABJIECHHBIMM 3aJadyaMu,
CIeIWTh 32 BBIIOJHEHWEM IUIaHA JCHUCTBUM, aJeKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTb  TIPYyMINbI,  BBICTPaUBaTh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIINX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
Oﬁpa?.()BaTeJ'le()ﬁ nporpaMmmsbl OCHOBHOI'O 061[[61"0 OﬁpaSOBaHI/IH

HUCIIOJIB30BaTh NOHATHUA

1.2

pa3inyaTth ABJICHUA 110 OIMMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘ICCK06 SIBJICHHUC

1.3

pacmo3HaBaTh ~ NPOSIBICHHWE  W3YyYEHHBIX  (U3UYECKUX  SBICHUH B
OKpYyXarolleM MHpe, B TOM 4Yucie (U3NYecKue SBJICHUS B IpPUpOJE, NpU
3TOM MEPEBOJUTH IMPAKTUYCCKYIO 3aga4yy B y‘-Ie6HYIO, BBIJACIATH
CyIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UIECKUX SBICHUN

1.4

OTKCHIBATh M3YUYCHHbIE CBOMCTBA TeN M (DU3UYECKHE SBICHHUS, HCIIONB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIBHO  TPAKTOBaTh
(Gu3nYecKuil CMBICIT HCIOJIB3YEMbIX BEJIMYUH, O003HAUECHHUS M E€AMHMIIBI
bu3NYeCKuX BEIMYMH, HAXOAUTh (HOPMYJbI, CBSA3BIBAIOIIME JAHHYIO
bu3nyecKyl0 BENWYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BETMUNUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WUSCKHE SBJICHHUS U IPOIECCHI,
WCIIOJIB3YSl  M3YyYCHHBIE 3aKOHBI, TIPH OTOM JaBaTh  CIIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3allMChIBATh €T0 MaTEMaTUUYECKOE BbIpaXKEHHE

1.6

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBAa TeN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalull IPAKTUKO-OPUEHTHPOBAHHOI'O XApPAKTEpa: BBIABIATH
NPUYHHHO-CIIEICTBEHHBIEC CBS3H, CTPOUTH 00BsCHEHHE U3 | — 2 JIOTHYECKUX
1aroB ¢ moMmombio 1 — 2 H3yueHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
(U3UUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3agaud B 2 — 3 JEWCTBHSI, HUCIHOJIb3Ys 3aKOHBI M
dbopMyIibl, CBS3BIBAIOMINE (PU3NYCCKUE BEITUYHMHBI: Ha OCHOBE aHaju3a
YCIJIOBUA 3aJadud 3alrCbhIBATL KPAaTKOC YCIOBHUEC, BBIABIATL HEAOCTATOK
JaHHBIX JJIS peleHus 3aJadd, BBIOMpATh 3aKOHBI U (OPMYJIBI,
HEOOXomuMBbIE UIsi €€ pelieHHs, MPOBOAWTH pacdy€Thl M CPaBHUBATh




IMMOJIy4YCHHOC 3HAUYCHUC (1)H31/I‘-ICCKOI>'I BCJINYHMHBI C U3BCCTHBIMU JaHHBIMHU

1.8

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOKHO PpCHIUTh IIpU I[MOMOIIU
(I)I/I3I/IHGCKI/IX MCTOHOB, MHCIIONB3YysA OIMMCAHUC HCCICIOBAaHUA, BBIACIIATH
MMPOBCPACMOC  NPCAIOJIOKCHUC, OLICHUBATbL MPAaBUIBHOCTL  MOPsAJAKa
MMPOBCACHUA UCCIICAOBaHMA, ACJIaTh BBIBOABI

1.9

IPOBOJUTH ONBITHI MO HAOIIOAEHUIO (PU3NUECKUX SABICHUN WIN (PU3NIECKUX
CBOMCTB Tel: (hOpMYJIUPOBATh IMPOBEPSIEMbIE IMPENNOIOKEHHS, COOUPATh
YCTaHOBKY M3 IPEIJIOKEHHOT0 O0OpYJIOBaHUS, ONMMUCHIBATH XOJ OIbITA U
(bopMyIHpPOBATH BBIBOBI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JTaTYUKOB (PU3MUECKUX BEJIWYMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHHUH C
y4€TOM 3aJ]aHHOM aOCONIFOTHON MOTPEIIHOCTH

IPOBOAMUTH HCCIEAOBAHNUE 3aBUCUMOCTU OHON (PU3NYECKOW BEJIUYMHBI OT
IpPYrol €  HCIOJNB30BAHMEM  INPAMBIX  M3MEPEHHH:  IUIAHUPOBATh
UCClieIoBaHUe, COOMpaTh YCTAaHOBKY M BBINOJHATH W3MEPEHUs, Cleays
NOpPEUVIOKEHHOMY  IUIaHy,  (DUKCUpOBaTb  pe3yJbTaTbl  IOJyYEHHOH
3aBHCHUMOCTH B BHUJI€ TaOIUI U Tpa(UKOB, JIeNaTh BHIBOJIBI MO pe3yJbTaTaM
UCCIIE0BAHUS

1.12

IPOBOJAMTH KOCBEHHBbIE H3MepeHus (U3MYECKUX BEJIIUYMH: IUIAHUPOBATH
U3MEpEeHMs,, CcOOMpaTh  AKCIEPUMEHTaJbHYIO  YCTAaHOBKY,  CIeays
MPeJI0KEHHON UHCTPYKIIMH, U BBIYUCIISATH 3HAYCHUE BETUYUHbI

1.13

cOOIIOIaTh MpaBHIa TEXHUKH 0€30MacHOCTH NpU paboTe ¢ I1abopaTOPHBIM
00opyioBaHUEM

1.14

XapakTepu3oBaTh MPUHLUIBl  JEHCTBUS  HM3YYEHHBIX INPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha MX OMHUCAHUS, UCIOJIB3Yys 3HAHHUS O
CBOWCTBaX  (U3MYECKUX SBICHMA H  HEOOXOIUMBbIE  (PH3UUECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIC
npuOOphl MO CXeMaM U CXEMaTHYHBIM PHUCYHKAM, COCTABISTH CXEMBbI
DNEKTPUUYECKUX  LENed ¢  MOCIEAOBAaTEIbHBIM U IApaUIEIbHBIM
COEIMHEHUEM JJIEMEHTOB, pa3jnyas YCJIOBHbIE OOO3HAYEHUS 3SJIEMEHTOB
ANEKTPUYECKUX LETe

1.16

OPUBOAUTH  TNpHUMEpbl  (HAXOAWTh  HMHQOpManMIO O  NpHUMepax)
NPaKTUYECKOI0 HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCETHEBHOMN
KHU3HHU Ui oOecrieyeHHs O0e30MacHOCTH MpH oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 370POBbsl U COONIOAECHNUS HOPM
HKOJIOTHYECKOTr0 MOBEJICHHSI B OKPY>KaIOLIeH cpee

1.17

OCYILECTBJIAT TMOMCK HH(pOpMAIMKU (U3UUECKOT0 COJEpXKaHUA B CETH
HMHTepHeT, Ha OCHOBE MMEIOIUXCS 3HAHUM U NYTEM CPaBHEHUs
JIOTIOJTHUTEBHBIX UCTOYHUKOB BBIIENATH HHPOPMALIUIO, KOTOpasi ABISETCS
NPOTHBOPEYMBOMN HIIM MOXKET ObITh HEJTOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPpU BBIITOJHCHHUHU y‘le6HBIX 3a,I[aHI/Iﬁ HAayYHO-IIOIIYJIAPHYIO




TUTEpaTypy (PU3NUIECKOrO COACPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu UHrepHer; BimageTh mNpuUEMaMU  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO

1.19

co3maBaTh COOCTBEHHBIE TMHUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIICHUS,
0000mas wHQOpPMAIIMIO W3 HECKOJbKUX HCTOYHHUKOB (DU3HUECKOTO
COJIEpXKaHUs, B TOM YKCIIE MyOJIUYHO MPEICTABIATh PE3yJIbTaThl TPOCKTHOM
WM UCCIIEIOBATENbCKOM NEATEIbHOCTH, IPU ITOM I'PaMOTHO HCIOJIb30BaTh
W3Y4YEHHBI TOHATHHHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUICHHE MTpEe3eHTAINeH

1.20

IpH  BBIIOJIHEHUH YUYEOHBIX TIPOCKTOB M HCCIEAOBaHHMN (PHU3UUECKHX
IIPOLIECCOB  paclpeiensiTh OOS3aHHOCTHM B TpyNINE B COOTBETCTBUM C
MOCTABJICHHBIMH 3a7[a4aMH, CIEIUTh 32 BBIITOJIHCHHEM TUIaHA JTEHCTBHUA U
KOpPPEKTUPOBAaTh €ro, AaJeKBaTHO OLEHUBaTh COOCTBEHHBIH BKJIaJ B
JIeATEIbHOCTh TPYMIbI, BBICTPAUBaTh KOMMYHHKAaTUBHOE B3aHMMOJICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

9 KUIIACC

Kox
NMpoBEPsSIEMOro
pe3yJibTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIA
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pasznuyaTh SIBJICHUS 1O OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIHMX JAHHOE (PUINICCKOE SIBIICHUE

1.3

pacrio3HaBaTh  IpOSIBIIEHHME  HM3YYEHHbIX  (HU3MUECKUX  SBJIEHUI B
OKpY’KalollleM MHUpe, B TOM uuciie (U3MYecKue SBJICHUS B MPUPOJE, NPU
TOM TIEPEBOJIUTH MPAKTHUECKYIO 3aJady B y4eOHYyIO, BBIICIATh
CylIecCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OTMCBIBATh M3YUYECHHbIE CBOMCTBA TeNn M (DU3NYECKHE SBIECHUS, MCIIOJB3YS
¢u3nueckue  BEIMYMHBI, NPU  ONMCAHUU MPABUIBHO  TPAKTOBATh
(¢u3MUeCKUil CMBICT HCIOJB3YEMbIX BEIUYMH, OOO3HAYEHUS U €JUHMILIBI
(¢U3NUECKUX BEJIWYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH Tpaduku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MYECKIX BEINIHH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U MPOIECCHI,
UCIIONIb3ysl  MU3YyYEHHbIE 3aKOHbI, TIPU H3TOM JaBaTh  CIIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHYECKOE BhIPAXKCHIE

1.6

00BACHATH (bl/ISI/I‘ICCKI/Ie IIpoLeCChl U CBOMCTBaA TCJI1, B TOM YHCIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpPa: BBIABIIATH
MMPUYIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicCHEHHE U3 2 — 3 JIOTHYECKUX




[IaroB ¢ MOMOIIBI0 2 — 3 W3YYEHHBIX CBOHCTBAa (PU3MUYECKUX SIBJICHUH,
(bu3nyecKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3ajauyd (omuparoliecs Ha cucremMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI M (POPMYJIBI, CBS3bIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJayd 3alKChbiBaTh KpPaTKOE
YCIIOBHE, BBISBIATh HEAOCTAIONINE WM W30BITOYHBIC NaHHBIE, BHIOWPATH
3aKOHBI U (OPMYJIbl, HEOOXOUMBIE Ui PELIEHUs, IPOBOJUTH PAcUEThl U
OLICHUBATh  PEAIMCTUYHOCTb  IOJIYYEHHOIO  3HAaueHHs  (U3NYECKOH
BEJIMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh MPH ITOMOIIU
(Gu3NYECKUX METOJOB, HCIIOJIb3Yys ONMCAHHE MWCCIEA0BaHUS, BBIIEIATh
IpOBEpSiIEMOE  TMPEANOIOKEHHE, OLEHUBATh MPABWIBHOCTh  MOpPSAKA
NPOBEICHUS]  UCCIICAOBAaHUs, J€JaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOACHUH U ONBITOB

1.9

MPOBOJUTH OMBITHI IO HAOTIOIEHUIO (PU3UUECKUX SABICHUNA WIN (PU3NIECKUX
CBOWCTB TEII: CaMOCTOATENBHO COOHMpaTh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa o0O0OpyIOBaHHWs, OMHUCHIBATH XOJ OIBITA M €ro pPe3yJbTaThl,
(GOopMyITUpPOBATH BBHIBOIBI

1.10

IIPOBOAMTH IIPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX HU3MEPEHMM, OINpeaemnss
CpelHee 3HAYeHHE W3MepseMON BelMMYMHBI ((POKYCHOE pacCTOSHUE
coOuparomield  JUH3BI), OOOCHOBHIBATH BBIOOpP crmoco0a HW3MEpEeHUs
(M3MepuTeNHLHOTO MPUOOPa)

OPOBOJIUTH  MCCJENOBAaHWE 3aBHCUMOCTEH  (U3MYECKMX BEIMYUH C
UCIIOJIBb30BAaHUEM TPSAMBIX H3MEPEHMWI: IUIAHUPOBAaTh MCCIEIOBAHUE,
CaMOCTOSITEIFHO ~ COOMpaTh  yYCTAHOBKY, (PHKCHpPOBATH  pPE3yJIbTaThI
MOJIyYUeHHOW 3aBUCUMOCTM (U3WYECKUX BEIUYMH B BUAE Tabiuuu
rpaduKoB, eaTh BBIBOJIBI 10 pe3yIbTaTaM HUCCIIETOBAHUS

1.12

IOPOBOJIUTH KOCBEHHbIE H3MEpEHUs (PU3UUECKUX BEIMYUH: IJIAHUPOBATh
U3MEpPEHUsi, CcoOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBINOJIHATH
U3MEPEHMUs], Cleays NPEIIOKEHHOW HWHCTPYKLIMH, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI U AHAJIM3UPOBATH MOJYYECHHBIE PE3YNIBTAThI C YYETOM 3aJaHHOU
MOTPEUTHOCTH U3MEPEHUIN

1.13

co0uo1aTh NMpaBUia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM

1.14

paznuyaTh OCHOBHBIC TPH3HAKM M3YYCHHBIX (PU3WYECKHX MOJENCH:
MarepuanbHas TOYKa, a0COJNIIOTHO TBEPIOE TEI0, TOYCUHBIH HCTOYHUK
CBeTa, JIy4, TOHKasl JINH34a, TNIaHEeTapHas MOJIENIb aTOMa, HyKJIOHHAs MOJAEIb
aTOMHOTO siApa

XapaKTepu30BaTh MNPUHLUIBI  JEHCTBUS  U3YYEHHBIX MPUOOpPOB U
TEXHUYECKUX YCTPOMICTB C OMOPOM Ha MX OMHCAHMS, HCIOIb3Ysl 3HAHUS O
cBOiicTBax  ()M3MUECKUX SBICHMA W  HEoOXoAumble  (U3HUYECKUE
3aKOHOMEPHOCTHU




1.16

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX TEXHHYECKHX
YCTPOICTB, U3MEPUTEIbHBIX IPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MpHU
pelleHnr  Y4yeOHO-IPAKTUYECKUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U coOuparouiei TuH3e

1.17

NPUBOAUTH  TNPHUMEPHl  (HAXOAWTh  HMHMOpMAIMIO O  MpPHUMEpax)
IIPAKTUYECKOIO MCIONb30BaHUsI (U3MUECKUX 3HAHUM B IOBCEAHEBHOMU
KU3HU A o0OecriedeHus 0€30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu u
TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHMsI 3J0POBbs U COOIIOAECHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpelie

1.18

OCYILECTBIIATh TOMCK HH(pOpMAMK (UIUIECKOTO COJEPKAHUA B CETH
WuTepHeT, caMoCTOSATENbHO (OPMYJIMPYs MOUCKOBBIM 3alpoc, HAXOIWUTh
IMyTU ONPEJEJICHUS TOCTOBEPHOCTH MOJIYYEHHOW MH(OpMAalUKd HAa OCHOBE
MMEIONIUXCS 3HAHUN U TONIOJHUTEIIBHBIX HCTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBIMOJHEHUH Y4E€OHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
TUTEepaTypy (PU3NUECKOro COACPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CeTn HHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOPMALIMU U3 HECKOJBKHX HCTOYHMKOB (PH3HUUECKOT0 COAEp KaHus,
nyOJIMYHO MPEACTaBIATh PE3yJbTaThl IPOEKTHON WIIM HCCIEI0BATENIbCKON
JIEATEIbHOCTH, TIPX 3TOM I'PaMOTHO HMCMOJIb30BAaTh U3YYEHHBI MOHATUWHBINA
anmapar HM3ydyaeMoro pasaena (U3MKH U COINpPOBOXKAATh BBICTYIUIEHHE
MPE3eHTAINEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

IpU  BBIIOJIHEHUU YUYEOHBIX TPOCKTOB M WCCIEAOBAHUN (DU3MUECKHUX
IIPOLIECCOB paclpedesiTh OO0S3aHHOCTHM B TpyNIE B COOTBETCTBUM C
MOCTaBJIICHHBIMU 3a/la4aMU, CJIEAUTh 3a BBIIIOJIHEHUWEM IUIaHA ACHCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIM BKJA] B
JIEATEIbHOCTh TPYMIbI, BEICTPANBaTh KOMMYHHKAaTUBHOE B3aHMMOJICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI




IPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasiejia  3JieMeHTa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIET'O MHPA

®usuka — Hayka o npupoje. SBinenus npupoabl. dusznueckue
1.1 SIBIICHUSI: MEXaHMYEeCKHe,  TeIUIOBbIE,  JJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE

Ouznyeckue BeMUUYUHBL. M3MepeHue QU3NYECKUX BEIUYMH.
1.2 ®duznyeckue PUOOPHI. [Torpemnocts U3MEpPEHU.
MextyHapoaHas cuctemMa eIuHUI]

EcTecTBeHHOHayuyHBId  METOA  TO3HAHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABH)KCHUE TMIIOTE3,

I 1.3 AKCIIEPUMEHT o MIPOBEPKE TUTIOTE3, 00BsICHEHHE
HAOJIFOJAeEMOT0 SIBJICHUS
1.4 Onwucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOIEIEH
[TpakTrueckue pabOTHI:
N3MmepeHne paccTosTHUMN.
15 N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MaJbIX TEIN.
H3mepenue Ttemneparypel INpU IOMOIIHA KUIKOCTHOTO
TEPMOMETPA U JaTYMKA TEMIIEpaTypPbl

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNHN BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, UX Pa3MEpBI.

21 OnbIThI, JOKa3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEILIECTBA

27 JIBmxenue vactull BemiecTBa. CB3b CKOPOCTU JIBUKECHUS
' YacTHIl ¢ TeMIieparypoil. bpoynosckoe asrkenue, nuddysus

)3 B3anmoneiicTBre YacTHIl BEIIECTBA: MPUTSHKEHUE U
' OTTaJIKMBAHHE

2 ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ta30B,

24 KUAKOCTEH M TBEPABIX (KpHUCTAUIMYECKUX) Tel. B3aumocBsa3b

' MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

[TpakTrueckue pabOTHI:
2.6 OneHka jamaMeTpa  aroMa  METOAOM  psamoB  (c
Ucrosb30BaHueM (otorpaduii).




OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.
OnpIThl IO OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO
HPUTSHKEHUS

JABWXEHUNE 1

B3AMMOJIEMCTBUE TEJI

3.1

MexaHnudeckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBUKECHHUE

3.2

Cxkopoctb. CpenHsisi CKOPOCTb TpU  HEPABHOMEPHOM
IBUKEHUH. Pacy€r myTH v BpeMeHH JBUKEHHS

33

SIBnenune uHepuuu. 3aKOH MHEpLMH. B3anMonelicTBrue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUS Tell. Macca kak mepa
WHEPTHOCTH TeJa

34

IImoTtHOCTE BemiecTBa. CBSI3b INIOTHOCTH C KOJHUYECTBOM
MOJIEKYJI B €IMHHUIIC 00bEMA BEIIECTBA

3.5

Cuita kak XapaKTCPHUCTHUKA B3aHMMOJCHCTBUS Tl

3.6

Cuia ynpyroctd u 3akoH ['yka. M3mepenne Cuiibl ¢ TOMOIIBIO
JTUHAMOMETpa

3.7

SIBnmenue TATOTEHHMS U cwia TshkecTd. CHila TSOKECTH Ha
APYTrux IJIaHCTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXeHUs U TpeHUE NOKos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CrnoxxeHue cujl, HANpaBJIEHHBIX 10 OJHOW MPSAMONL.
PaBHOElCTBYIOIIASA CHIT

3.10

[TpakTudeckue paboOThI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO NBIDKEHUS (IIapuKa B
KUJKOCTH, MOJIENIN DJIEKTPUUECKOT0 aBTOMOOWIIS M TaK Jaliee).
Onpenenenne cpemHell CKOPOCTH CKOJNBXKEHUS Opycka WId
HIapuka 10 HAKJIOHHOW mockocTh. OmpeieneHne MIOTHOCTH
TBEpHOro Ttena. ONBITH, JACMOHCTPHPYIOIIHE 3aBUCHMOCTD
pacTsbkeHus (nedopmaruu) Ipy>KAHBI OT TIPHIOKEHHOW CHIIBI.
OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTH CHUJIBI  TPEHUS
CKOJIbKEHHUSI OT Beca Tela U XapakTepa COIMPHKACAIOIINXCS
ITOBEPXHOCTEU

3.11

®usnuecKue SBICHUSA B IPUPOAE: IMPUMEPHI JBHKCHUS C
Pa3JIMYHBIMU CKOpPOCTSIMH B JKMBOM M HEXHUBOH IIpUPOJE,
JIEMCTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

Texunueckne YCTpOﬁCTBaZ AWHaAMOMCETP, IMIOAIIHUITHUKH

JIABJIEHUE TBEP/BIX TEJI, KUJIKOCTEN 1 TA30B

4.1

HaBnenune T1BEpmoro Tema. CmocoObl  YMEHBIICHUS |
YBEITUYCHUS JTaBICHUS

4.2

JlaBnenune Ta3a. 3aBUCHMOCTh JaBIEHHS raza OT 00bEMa,




TEMIIEpaTypbl

4.3

Hepenaqa JaBJICHUA TBépI[LIMI/I TCJIaMU, ) KUJKOCTAMHU U Ira3aMu.
3akoH Ilackans. [IHeBMaTHYCCKHE MAIIUHbI

44

3aBI/ICI/IMOCTI) daBJICHUA KNUIKOCTU oT l"J'Iy6I/IHI)I.
I'unpocratuueckuit  mapagokc. CooOmarmmuecss  COCYIbI.
['unpaBnuyeckre MeXaHU3MbI

4.5

Atmoctepa 3emum u armocdepHoe masieHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYMIHOM  000mouku  3emun.  OnbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT
BBICOTHI HaJ] YPOBHEM MOps

4.6

Wsmepenne  armocdepHoro  nmapneHus. [lpubopsl  mis
U3MEpEHUS aTMOC(HEPHOTO JTaBIICHUS

4.7

JleiicTBHe KUAKOCTH M ra3a Ha MOTPY>KEHHOE B HHUX TEIO.
BritankuBaroias (apxuMeioBa) cuia. 3akoH Apxumena

4.8

IInaBanue ten. BozayxonnaBanue

4.9

[TpakTnyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00BEMA
NOTPY>KEHHOM B XKUAKOCTh dactu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIECH HA TEJIO0, MOTPYKEHHOE
B KUIKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIHI,
JICUCTBYIOIIEH Ha TEJNO B JKHAKOCTH, OT Macchl Tena. OINbITHI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHUJIBI,
NEHCTBYIOIIEH Ha TENIO B KHUAKOCTH, OT 00bEMa MOTPYKEHHON B
JKHAKOCTh YacTH Teda M OT IUIOTHOCTH  JKHUJKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYUPOBAHUE JIOAKUA U
onpeaeneHue e€ rpy30noabEMHOCTH

4.10

dusznyeckue SBICHUS B npupoAc: BJIMUAHHUC aTMOC(I)epHOFO
JaBIICHUS HA KUBOM OpTraHu3M, INIaBaAHUC pr6

4.11

TexHuueckne yCTpoiicTBa: coo01aronuecs cocy/bl,
YCTPOWCTBO BOZOIMPOBOJIA, TUAPABIMUYECKUI TPECC, MAHOMETD,
OGapomeTp, BBICOTOMED, MOPILIHEBOM HACOC, apeOMETP

PABOTA, MOIIHOCTbB, SHEPT A

5.1 Mexanunveckas padbora

5.2 Mexanuyeckasi MOIITHOCTh

53 [TpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IIOCKOCTD.

' [IpaBuno paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JI0Ky
«3onotoe mpaBuno» MexaHuKU. KoadduuueHt mone3Horo

5.5 neiicTBus MexaHu3MoB. IIpocTele MexaHuU3Mbl B OBITY U
TEXHUKE

5.6 [ToreH1ManpHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIEH




5.7 Kunernueckas sHeprus
53 [Tonmnass MexaHuWyeckas DJHEpPrus. 3aKkOH H3MEHEHHA U
' COXpaHEHUs MEXaHUYECKON SHEPTHH
[TpakTiyeckue paboThI:
Omnpenenenue pabOTHl CUIIBI TPEHUS MPU PABHOMEPHOM
5.9 JBWKECHMM  Tela 10  TOPU30HTAJIBHOM  IOBEPXHOCTH.
' HccnenoBanue ycnosuil paBHoBecus peruara. Msmepenue KIIJ|
HaKJIOHHOM  IUIOCKOCTH. M3yueHue 3akoHa  COXpaHEHHs
MEXaHUYECKON YHEPrun
5.10 ®u3nYecKue SBJICHUS B MPUPOJIC: PhIYArd B TEJE YEIOBEKA
TexHuueckue YCTpOMCTBA: pbryar, MTOJBH>KHBIN 51
5.11 HETIOABIDKHBIA  OJOKM, HAaKJIOHHAs IJIOCKOCTh, IPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kox
IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS
pasjena  JJieMeHTa
TEIIIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 cTpoeHHusl BemecTBa. Macca M pasmepbl MousieKyd. ONbITHI,
' MOATBEPKJAOLINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKHUHETHYECKON TEOPUH
6.2 Mopnenu TBEPAOTO, XUIAKOTO M Ta3000pa3HOTO COCTOSIHHIA
' BemiecTBa. Kpucramumyeckue u amopHbIe Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
) OCHOBE IOJIOKEHUM MOJIEKYIAPHOKUHETUYECKON TEOPUU
6.4 CmauuBaHue U KanWUISIPHbIE SIBICHUS
6 6.5 TennoBoe pacHIMPEHUE U CKATUE
6.6 Temmnepatypa. CBs3b TeMIepaTypsl CO CKOPOCTBIO TEIIOBOTO
) JIBU>KEHUS YaCTHI]
6.7 BuyTtpennsas oHeprus. CnocoObl HM3MEHEHMsI BHYTPEHHEU
' DHEPTHUU: TeIIoNepeada U COBepIIeHue padboThl
6.8 Bunel  Temmomepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIMS,
U3IIyYeHUe
6.9 KoymmuecTtBo TemnoTel. Y neabHas TEMI0EMKOCTD BEIIECTBA
6.10 TennooOMeH U TEmIOBOE paBHOBECHE. YpPaBHEHHE TEILIOBOTO
' GasaHca
6.11 [InaBneHne w® OTBEpAEBAaHUE KPUCTAIUIMYECKUX BELIECTB.
' VY aenpHas TEIIIOTA MJIaBICHUS




6.12

[TapooOpa3zoBanue wu koHmeHcarus. Hcmapenwe. Kumenue.
VY nenpHas TEII0Ta mapooOpa3oBaHUsI. 3aBUCHUMOCTH
TEMIEPATYpPbl KUIIEHUS OT aTMOC(HEPHOro JaBJICHUS

6.13

Brnaxxnocts Bo3myxa

6.14

DOHeprus TOIuMBa. Y IeJIbHas TEMI0Ta CrOPaHUs

6.15

[Tpunmuner paboTsl TemaoBbix asurareneit KIIJ termoBoro
asurarens. TemnoBple JBUTATENM W 3aluTa OKpYyKarolen
Cpebl

6.16

3aKOH COXpaHCHHsS M MPEBPAIICHUS DHEPTUU B TEILIOBBIX
nporeccax

6.17

[TpakTrueckue pabOTHI:

OnbIThl O OOHAPYKEHHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnbIThl O BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIU
WM caxapa.

OnbIThl IO HAOMIOJAEHUIO TEIUIOBOIO PACIIMPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TElL.

Ornpezenenne 1aBieHUs BO3AyXa B OJIOHE IIMPHUIIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb  JIABJIICHMS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUs WK OXJIaKICHUSI.

[IpoBepka rumoTe3bl JWMHEWHOHM 3aBUCUMOCTU JIJIMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHYECKON TpyOke OT
TEMIIepaTyphbl.

Habmionenne wu3MeHEHWs BHYTPEHHEH OSHEpruM Tela B
pe3ynbTare TerIonepeaadn U padoThl BHEITHUX CHIL.

UccnenoBanue sBiieHHUs] TETUIOOOMEHA TPH CMEIIMBAHUU
XOJIOJTHOW U TOPSTYEN BOJIBI.

OrnpezneneHne KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJOMN
IIpU TEIUI000MEHE C HarpeThIM METAJUTMYECKUM [IUITHHIPOM.

Onpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue nmpoliecca UCTIApEHUS.

OrnpezenieHrie OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.

Ornpenenenne yAeIbHON TEIJIOTH TUTABJICHHUS JIbJIA.

6.18

duznyeckue SBICHUS B MIPUPOJIE: OBEPXHOCTHOE HATSKEHHUE U
KalWUIApHBIE SIBICHUS B NPUPOJE, KPUCTAIUIBI B TMPUPOJE,
nznyuenue ComnHIA, 3aMep3aHHe BOAOEMOB, MOPCKHE OpH3BI;
o0pa3oBaHUe POCHl, TYMaHa, HHEsl, CHera.

6.19

TexHuueckue yCTpOICTBa: KaIllWIIsIpBL, pUMEpBI
UCTIOJIb30BAaHUSI KPUCTAIJIOB, XKHUJKOCTHBIM TEPMOMETp, TaTUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMa  OTOIUJICHHS  JOMOB,
TUTPOMETPBI, IICHUXPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA




7.1

OnexTpuzanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

B3aumoneiictBue  3apspkeHHbIX  Tenl.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aMMOJICHCTBHS 3apsSKEHHBIX T OT
BEJIMYUHBI 3apsII0B U PACCTOSIHUS MEXKAY TEIaMu)
Onektpuyeckoe mnosie. Hanpsok€HHOCTh 3JIEKTPUYECKOTO TOJIS.

7.3 [IpuHIIMTT  CymNepro3WIMK  JJEKTPUYECKHX  Toyied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenn ANEKTPUYECKUX 3apsAJI0B. DneMeHTapHbIH
7.4 anekTpuueckui 3apan. Crpoenue aroma. IIpoBogHukM U
TUDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTro 3apsiia
76 DNEeKTpUUECKUid TOK. Y CJIOBHSI CYIIECTBOBAHUS AJIEKTPUUECKOTO
' TOKa. VICTOYHMKH MOCTOSTHHOTO TOKa

77 JleficTBUSI DNEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
’ MarHuTHOE). DJIEKTPUUECKHUI TOK B JKHJIKOCTSX U Ta3ax

7.8 Onexkrpuueckas nemnb. Cuina Toka. JNEeKTPUYECKOE HaIIPSHKEHNE

79 ConpoTuBieHUE MTPOBOJAHUKA. YJIETbHOE CONPOTHUBIICHUE
' BEIECTBA

7.10 3akon OMa 11 ydacTKa Lenu

7.11 [TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOJHUKOB

712 PaGoTa u MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH JKoyms —

' Jlenna

713 DNEeKTpUUeCKHe LN U MOTPEOUTENN SICKTPUUECKON IHEPTHH

' B ObITy. KOpoTKOE 3ambIKaHue

714 [TocTtostHHbIE ~ MarHUTBHL.  B3aummopnelcTBHe  NOCTOSHHBIX

' MarduTOB

715 MarunuTtHoe nosie. MaraHuTHoOe noJie 3eMJId U ero 3HaueHue Js

' JKH3HH Ha 3emiie

716 OnbiT Opcrega. MarHuTHoe 1oJIe 3JIEKTPUYECKOTO  TOKA.

' [IpuMeHeHue 371eKTPOMarHiToOB B TEXHUKE
[leficTBe MarHUTHOTO TMOJsA Ha MPOBOAHUK C TOKOM.

717 DONeKTpoJABUTaTeNh  MOCTOSHHOTO  ToKa. Vcmonb3oBaHue

' AIIEKTPOJIBUraTENIel B TEXHUYECKUX YCTpOICTBAX U Ha
TpaHCIopTe

718 Onpitel ®apanesd. SIBneHue >3JIEKTPOMAarHUTHON WMHIYKIUH.

' I[Mpasuio Jlenia
OnekrporeHepatop. CrnocoObl TOMYUYEHUS  AIEKTPUUCCKOM

7.19 SHEPruH. DJICKTPOCTAHIIMH HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUU

790 [TpakTudeckue pabOThI:

OmnBITH 110 HaGHIOIlCHI/IIO QJICKTpHU3allun TECJI HHHYKHHCﬁ " 1pu




CONPUKOCHOBEHUH.
UccnenoBanue nelcTBUA 3JIEKTPUUYECKOTO OIS HA HPOBOJIHUKH
U TURJICKTPUKH.

COopka u nmpoBepka paboThI EKTPUUECKON [IEMU OCTOSTHHOTO
TOKa.

W3mepenue v peryampoBaHue CUIIbI TOKA.

W3mepenue u peryampoBaHUue HAIPSHKCHUS.

HccnenoBaHue 3aBUCHUMOCTH CHJIbI TOKa, MAYIIETO dYepes
pPE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPAa W HAMPSIKEHUS Ha
pe3ucTope.

ONBITEL, JIEMOHCTPHUPYIONINE 3aBUCHMOCTH JJIEKTPUIECKOTO
CONMPOTHUBIIEHUSI MPOBOAHMKA OT €ro JUIMHBI, IJIOIAAH
MOTIEPEYHOT0 CEUEHHUs U MaTepuaa.

[TpoBepka npaBuIia CIIOXKEHHS HaNpPsHKEHU N npu
MOCJIEIOBATEIbHOM COEIUHEHUU ABYX pe3uctopoB. IIpoBepka
npaBuja JUisi CWJIbl TOKa MNpU MNapajuieIbHOM COEAMHEHUH
pesuctopoB. OmpeneneHue pabOThl AJIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmpeneneHue  MOIIHOCTH
AIIEKTPUYECKOTO  TOKA,  BBIACISIEMONM  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa, HAYIIETO dYepes
JaMIo4yKy, OT HampsbkeHuss Ha Hed. Omnpepenenue KIIJ]
HarpeBatens. lccrnegoBaHWe MAarHUTHOTO —B3aUMOJACHCTBUSA
MOCTOSIHHBIX ~ MAarHutoB. M3yueHue  MarHUTHOro  MOJs
MOCTOSTHHBIX MAarHUTOB NpPHU UX OOBEAMHEHUU W Pa3ACICHUMU.
HccenenoBanue AEUCTBUSA IIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpesiky. OTmnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHIIBI
B3aUMOJICHCTBUS KAaTYyIIKA C TOKOM U MarHuTa OT CHJIBI TOKa U
HampaBJIeHUsT TOKa B  Karymke. [3ydeHue JelcTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TokoM. KoHcTpynpoBanue u
uzydyeHue pabotel anekrponBuratens. Msmepenune  KIIJ
AJNIEKTPOJIBUTaTEIbHON YCTaHOBKH. OMNBITHI 1O HCCIEI0BAHUIO
SABJICHUS  BJCKTPOMArHUTHOM  MHAYKIMU:  HCCIIEOBAaHUE
W3MEHEHUH 3HaYEHUS U HAIMPaBJIEHUSI MHIYKIIMOHHOTO TOKa

dusznyeckue SABJICHUA B mpupoac: SJICKTPUUCCKHUE SABJICHUA B
aTMOC(i)Cpe, QJICKTPHUYCCTBO JKHBBIX OPraHHU3MOB, MAIHUTHOC

721 noje 3eMiM, Jpeld MOMocoB, pPolb MAarHUTHOTO MOJS JUis
KU3HHU Ha 3emiie, OJISIPHOE CUsIHUE
TexHuueckue  yCTpOWCTBA: 3JIEKTPOCKOTI, aMIiepMeTp,
BOJBTMETP, PpEOCTaT, CUETYUK ODIICKTPUYECKOH HIHEPrHH,
799 AIIEKTPOOCBETHTEIBHBIC puoOOpHI, HarpeBaTeJbHbIC
' AIIEKTPOIPUOOPHI (mpumMepsl), NIEKTPUUECKUE
peOXPAaHUTEH, 3JIEKTPOMArHur, 3JIEKTPOABHUraTEIh

MMOCTOAHHOI'O TOKA, r’CHEPATOP MOCTOAHHOTO TOKA




9 KUIIACC

paliz(:?na Kon anementa [IpoBepsieMble 2EMEHTBI COAEPKAHUS
MEXAHUWYECKUE ABJIEHUA
2.1 Mexanudeckoe aBwxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpHOE NPAMOJIIMHENHOE JBUKEHUE
2.4 HepaBHoMepHOe mnpsiMosnHelHOe ABMkeHHE. CpenHss U
' MI'HOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHXKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE NIPAMOIMHENHOE IBUKECHHE
8.6 CBobogHoe nagenue. OneiTel ["anunes
PaBHOMepHOE [BHXKEHME 10 OKpyxHoctu. Ilepuon u
8.7 yactora oOpamienus. JluHeilHas ©  yrioBas  CKOpPOCTH.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
8.8 [TepBriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akoH HeroTOoHa
8.11 [IpuHIUI Cynepno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: cuja TPEHUS CKOJBXKEHUS, Cuja TpPEHUs
' MOKOSI, TPYT'He BUJIbI TPEHHUS
2 14 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHHE
’ CBOGOJIHOTO TIa/ICHUSI
215 IBmxenne 1uaHer Bokpyr Connna. IlepBas kocmudeckas
’ ckopocTb. HeBecomMocTh u nieperpys3ku
8.16 PaBHOBecue matepuanbHON TOUKU. AOCOJIIOTHO TBEPOE TENIO
217 PaBHOBecue TBEPAOro Telma ¢ 3aKPEIUIEHHONW  OCBIO
’ BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMnyiibe cumsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBHKEHUE
8.21 Mexanunueckasi paboTa U MOIIIHOCTb
8.2 Paborta cun TspkecTH, ynpyroctd, TpeHus. CBs3b 3HEPruM U
' paboThI
2.3 [loTeHunanbHas 3HEpPrusi Tejaa, MOAHITOIO HaJ MOBEPXHOCTHIO
' 3emin
8.24 IToreHumanbHas YHEPIUs CKATON MPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPIUU

8.26

3akoH COXPAaHCHUA MEXaHUYeCKOMU OHEPIrun

8.27

[IpakTuueckue padbOTHI:

OmpeneneHne CpelHEW CKOPOCTH CKONBKEHHS OpycKa WIn
JBIDKEHUS TIapHKa 10 HAKIOHHOW IuiockocT. OmpeneneHue
YCKOpPEHHsI Tejla TpPU PABHOYCKOPEHHOM JIBMDKEHHH  IIO
HAKJIOHHOM TUTOCKOCTH.

HccnenmoBanme  3aBUCUMOCTH TIYTH OT  BpPEMEHH  IPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM IBHKEHUH
0e3 HayaJlbHOW CKOPOCTH ITyTH OTHOCSTCS Kak DSl HEYETHBIX
9Huceld, TO  COOTBETCTBYIOIIME  TPOMEXYTKA  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT CHIIBI
HOpMasbHOrO AaBineHusa. Omnpenenenue KodhuueHTa TpEeHUs
CKOJIB)KECHUS. Onpenenenue KECTKOCTU MIPYKUHBL.
Omnpenenenre pabOThl CHIBI TPEHHUS TIPU PABHOMEPHOM
IBIDKEHHUM  Tela [0  TOPU3OHTAJIBHOW  IOBEPXHOCTH.
Omnpenenenue pabOThl CUIIBI YIPYTOCTH NPU MOABEME Tpy3a C
WCTIOJIH30BAaHNUEM HEMOIBMYKHOTO U TIOJIBH)KHOTO OJIOKOB

8.28

®du3znueckue SABJICHUS B npupodec: IMNpujiIrMBbl U  OTJIHWBBI,
ABHOKCHHUC TIJIAHCT ConHeyHOH CUCTCMBbI, pCAKTUBHOC NBUXKXCHUC
JKMBBIX OPraHu3MoOB

8.29

Texumyeckne YCTPOﬁCTBaZ CIIMAOMCTp, AATUYUKHU IIOJTOKCHUSI,
pacCToOsIHUA U YCKOPCHUS, pAKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABMIKCHUC. OcHoBHbBIC XapaKTCPUCTUKU

o1 KoseOaHuii: Iepro, 4acToTa, aMIUTUTYAA
9.2 MaremaTuueckuidi W TPYKUHHBIA MasTHUKHU. [IpeBpaiieHue
' SHEPTUH MpHU KoJieOaTeIbHOM JIBUKEHUU
9.3 3aryxatomme kKonedbanus. Bernyxaenusie konedanus. Pesonanc
Mexannueckue BonHBL. CBOHCTBA MEXaHMYECKHX  BOJIH.
9.4 [IpononeHbIe U MOTIEpEYHBIE BOJIHBI. J[MMHA BOJHBI U CKOPOCTh
' e pacrmpocTpaHeHUs. MexaHndyeckue BOJIHBI B TBEPAOM TeJe,
CEHCMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3Byk
[IpakTuueckue pabOTHI:
Omnpenenenre 4acTOTHl U Mepro/ia KoineOaHUu MaTeMaTHYeCcKOro
9.7 MasTHHKA.

OmnpeneneHue 4acToThl M Tepuoja KoyieOaHUN MPYKUHHOTO
MasTHHUKA




Hccnenosanue 3aBUCHUMOCTH nepuoaa Kosie0aHui
MOJIBEILIEHHOTO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccienoBaHue
3aBUCHMOCTH Iepuojia KoyieOaHUil NMPYKUHHOTO MasiTHUKa OT
Maccel rpy3a. [IpoBepka He3aBUCHUMOCTH Mepuoja KoseOaHuit
rpy3a, MOJABEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTHU
npyxuHsl. I3mepenue yckopeHus cBOOOIHOTO MaeHUs

9.8

dusnueckue SABICHUSI B npupoaec: BOCHPHUATUC 3BYKOB
KNUBOTHBIMH, 3C€MIICTPACCHUC, ceiicMUYecKue BOJIHBI, IYHaMH,
9X0

9.9

TexHuyeckue yCcTponcTBa: 3X0J0T, UCIIOIb30BAHUE YJIBTPAa3ByKa
B OBITY M TEXHUKE

10

SJIEKTPOMAT

HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

ONEeKTPOMarHuTHOE  MOJe.  DJICKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2

[ITxana 31€KTPOMarHUTHBIX BOJIH

10.3

DJneKkTpoMarHuTHas mpupoja cera. CKopocTh cBeta. BonHoOBbIE
CBOICTBA CBETa

10.4

[IpakTuueckue padbOTHI:
W3ydeHnne CBONCTB SJEKTPOMArHUTHBIX BOJH C IIOMOUIBIO
MOOWIBHOTO TenedoHa

10.5

dusnueckue SBICHUS B NpPUpPOJE: OHONOTHYECKOe JEHCTBHE
BUMMOT O, YIIBTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3ITy4EeHU I

10.6

Texumyeckne YCTpOﬁCTBaZ HCIIOJIb30BAHHUEC J3JICKTPOMAIrHUTHBIX
BOJIH JJISI COTOBOM CBSI3U

11

CBETOBBIE SABJIEHUA

11.1

queBaﬂ MOJEb cBeTa. MICTOUHHUKM CBETa

11.2

[IpssMonMHENHOE paCIIPOCTPAHEHHE CBETA

11.3

OTpa)KCHI/Ie cBeta. Ilmockoe 3€pKajo. 3aKkoH OTpaXXCHUS CBCTA

11.4

[Ipenomiienne cBera. 3akoH mpenomsieHus cBera. [lomHoe
BHYTPEHHEE OTPaKEHHUE CBETa

11.5

JInnza. Xop tydyent B nuH3e

11.6

OnTHnyeckas cucremMa (bOToannapaTa, MHUKPOCKOIIa U TCJICCKOIIa

11.7

I'ma3  kak  onTuueckas  cucreMa.  bimsopykocte U
JAIIbHO30PKOCTb

11.8

Paznoxxenue Oemoro cmBera B CIICKTD. OmnpiTel  HeloTOHA.
CnoxeHue CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CB€Ta

11.9

[IpakTuueckue padboOTHI:
HccnenoBanre 3aBUCHMOCTH YIJla OTPaKeHHS CBETOBOTO
Jy4a OT yria HaJeHusl.
M3yueHne xapakTepuUCTHK H300pakeHUs TIpeaMeTa B
TUIOCKOM 3€pKaie.




HccnenoBanue 3aBUCUMOCTH yTJIa TPEIOMIICHHSI CBETOBOTO
Jyd4a OT yTJjia MaJIeHUs] Ha TPAHHIIE «BO3IYX — CTEKIIO».

[Tonyyenne w300paKeHH C TOMOIIBIO COOHMpArOIIEH
JIH3BL.

Omnpenenenne GOKYCHOTO PACCTOSHHUS U ONTHYSCKOW CHIIBI
coOuparoIIe JTUH3BI.

OmnBITH IO Pa3IOKEHUIO OEIOro CBETa B CHEKTP.

OnpITBl 1O  BOCHPHUSATHIO IIBETa NPEIMETOB TPU HUX
HaOJII0ICHNH Yepe3 BETOBbIE (PUIBTPHI

11.10

dusnueckue sBiaeHuss B npupoje: 3arMeHuss ConHua u JlyHsl,
[[BETa TeJ, ONTHUYECKHE sBIEHHs B arMmocdepe (uBeT HeOa,
pedpakuus, paxyra, MUPax)

11.11

TexHuU4eckne yCTpOMCTBA: OYKH, Mepuckomn, (oroanmapar,
ONTUYECKUE CBETOBObI

12

KBAHTOBBGIE ABJIEHUA
2.1 OmnpwiTel Pesepdpopaa u mmanetapHas Mojaens atoma. Mojeib
’ aroma bopa
122 Hcnyckanme u  norjiouieHue cBera artoMoM.  KBaHTHL
' JluneiyaTblie CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nyyeHHs
124 Crpoenne atomHoro siapa. HykinoHHas MoJiesib aTOMHOTO sipa.
' N3oToms
12.5 PanuoaxtuBHble npeBpaiienusd. Ilepuona nonypacnaga aToMHBIX
' saep
12.6 SlnepHble peakuuMu. 3aKOHbI COXPaHEHHs 3apsioBOrO U
' MacCOBOT'0 YHCE
12.7 DHeprusi CBI31 aTOMHBIX s1iep. CBsA3b MACChl U SHEPTUH
2.8 Peakiun cuntesa u aenenus saep. Mcrounuku sueprun ConHia
' U 3BE3]
12.9 SnepHas sHepretuka. JlelicTBue paAlOaKTUBHBIX U3TyYeHUN Ha
' KUBBIE OPTraHU3MBI
[IpakTuueckue padbOTHI:
HabutoieHue CIruIomIHbIX U JIMHEHYaThIX CIIEKTPOB U3IIyYECHHUS.
12.10 UccnenoBanue TpPEeKOB: HU3MEpPEHHE HHEPIHMM  YaCTHULBIIIO
TOpPMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
Puznueckue SIBJICHUS B IIpUPOAE: €CTECTBEHHBIN
12.11 paaMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, pPaJUOaKTHUBHOE
' U3ITy4YeHUE MPUPOJHBIX MHHEPANIOB, JECUCTBUE PATUOAKTHUBHBIX
U3ITyYeHUN Ha OpraHu3M YeloBeKa
12.12 TexHuueckue yCTpOWCTBA: CIEKTPOCKOI, WHIAMBULYAJIBHBIN




NO3UMETp, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OEPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yjJabTaTaM 0a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl 0CHOBHOT0
o0mero oopazoBanusi Ha ocHoBe ®PI'OC

[Tonnmanue ponu GU3MKU B HAYYHOM KapTUHE MUpa; cHOpMHPOBAHHOCTH
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBA3M U MO3HABAEMOCTHU
SABIIGHUW  TPUPOIB, O  POJIM  OKCIepuMeHTa B  (Qu3uKe, O
cuctemMooOpasyromie ponu (QU3UKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKU W TEXHOJOTHH, 00 IBONMIONMU (U3NYECKUX 3HAHUA U MX POJH B
[[EJIOCTHOM €CTEeCTBEHHOHAYYHOW KapTHHE MHpaA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKHU, OOBSICHEHUE TMPOIIECCOB
OKPY’KaIOIIET0 MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMUA O BHJAX MaTepuH (BEUIECTBO W TOJE), O JBMKCHHH KaK criocobe
CYILLIECTBOBaHMUsI MaTepuu, 00 aTOMHO-MOJEKYJSIPHOW TEOpPUU CTPOEHUs
BEUIECTBAa, O (DPU3MUECKON CYIIHOCTH SIBJICHUN NPUPOJbI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyaTh SBJICHUS
[0 ONHCAaHHIO MX XapaKTepHbIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYEcKoe SIBICHHE; YMEHHE pPaclo3HaBaTh
NPOSIBIICHUE H3YYEHHBIX (DU3MUECKHX SBJICHUNH B OKpYXKaIOIIEeM MHpE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKU)

Brnanenvue ocHOBaMHM TOHSTHUWHOTO ammapara ¥ CHMBOJWYECKOTO S3bIKA
GU3UKA W WCIONB30BAaHWE WX JUIA PEIICHUS Y4eOHBIX 3a7ad; yMEHHe
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U IPOLECCHI,
UCTIONB3YS (yHIaMEHTANbHbBIE U SMIIUPUUECKHUE 3aKOHBI

YMeHue OnuChIBaTh M3yYEHHBIC CBOWCTBA TN M (DU3MUECKHE SIBICHHS,
UCIIONB3YS (PU3UYECKUE BETUIMHBI

Bnanenue ocHOBaMU METOAOB HAyYHOI'O MO3HAHUS C YYETOM COOIIOACHUS
npaBuiI 0€30MacHOr0 TPyia: HaOMoIeHHE (PU3NUECKUX SIBIICHUIA:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANBHYIO YCTaHOBKY U3
JAHHOTO Habopa 00O0pYAOBaHUS 10 MHCTPYKIIMH, OMUCHIBATH XOJI OIBITA U
3aIMCBIBATH €TO PE3YIIbTATHI, (POPMYITHPOBATH BHIBOJIBI,

IPOBEJICHUE TIPSMBIX W KOCBEHHBIX H3MEPEHHMH (U3UYECKUX BEJINYMH:
yMEHHE  IUIAHHPOBaThb  W3MEpPEHHS,  CAaMOCTOSTEIBHO  COOHMparth
9KCIIEPUMEHTAIBHYI0 YCTAaHOBKY IO HWHCTPYKIIMH, BBIYUCISATH 3HAUYCHHE
BEJIMYMHBI M aHAJIM3UPOBATh MOJIYUYEHHBIE PE3yNbTaThl C YUETOM 3aJJlaHHON
HOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUH;

IpoBe/IeHUE HECIIOKHBIX HKCIIEPUMEHTAIBHBIX UCCIICIOBaHUIA;
CaMOCTOSITENIbHO COOMPATh IKCIEPUMEHTANBHYIO YCTAHOBKY M IMPOBOJIUTH
UCCII/IOBAaHHUE 110 MHCTPYKIWHU, NPEACTABIATh TONyYEHHBIE 3aBHCHMOCTH




¢u3nUeckux BENMYMH B BHAE TaOMUI © TpaQuKOB, YYUTHIBATH
MIOTPEUIHOCTH, JI€1aTh BBIBOJBI IO pE3yJIbTaTaM UCCIIETOBAHMS

[ToHumaHue XapakTEpHBIX CBOUCTB (U3MUECKUX MoOeneil (MaTepualibHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, MOJEIH CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
Spa) ¥ yMEHUE IPUMEHSATH UX JIJIsl 00BACHEHNS (PU3NIECKHUX TPOLIECCOB

YMenue o0bACHATh GU3NYECKUE MPOIIECCHl U CBOWCTBA TEM, B TOM YHCIE U
B KOHTEKCTE CHUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABJIISITH IMPUYIUHHO-CIICACTBCHHBIC CBA3U u CTPOUTH
O0OBsICHEHHE C OMOpPOM Ha M3Y4YCHHBIC CBOWCTBA (DU3MUECKHUX SIBICHUU,
du3HYeCcKre 3aKOHBI, 3AKOHOMEPHOCTH W MOJICTTH

YMenue pemats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCTIONB3YS
3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3NUECKUE BEIMUMHBI, B YACTHOCTH,
3aMMChIBaTh KPAaTKOE YCJIOBHE 3aJaud, BBISABISATH HEIOCTAIOIINE JaHHEIC,
BEIOMpaTh 3aKOHBI W (OPMYJIBI, HEOOXOIWMBIC [UIsi €€ pelIeHus,
UCIIONIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOJHWTH PAcUY€Thl M OIEHWUBATH
PEATHCTUIHOCTD TIOJIYYSHHOTO 3HAYCHUS (PU3UYECKON BEITMUYWHBI, YMCHHE
OTIpPEeNeNATh Pa3MEPHOCTh (PH3MUECKOW BEIMYHHBI, IOJyYCHHOH TIpU
pEILICHUH 337291

YMeHHe XxapakTepu30BaTh MPUHIMIIBI JEUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHCJie OBITOBBIX HPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB M0 MX OMMCAHHUIO, UCIOJIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HEOOX0uMbIe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHHe UCMOoNIb30BaTh 3HAHUSA O (PU3NYECKUX SBICHHSIX B IOBCEIHEBHOU
KHU3HH Ui o0ecriedeHrss 0e30MacHOCTH TpU OOpaIieHUH ¢ OBITOBBIMU
npuOopaMyi M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbS U
COOIOACHHUSI HOPM JKOJIOTUYECKOTO MOBEACHHUS B OKpY)KaloIIeH Cpene;
MOHMMAaHWE HEOOXOIMMOCTH TPUMEHEHHs] JOCTIDKeHUH (u3uku u
TEXHOJIOTH JIJIsl pallMOHAILHOTO MPUPOAONOIB30BaHUS

11

OmnbIT  mowcka, TpeoOpa3oBaHUs H  TMPEACTaBICHUA  HUHPOPMALIUU
¢u3nyecKoro - coAepKaHUs € MCIOJNb30BaHMEM  MH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHHE OILIEHHBATh JIOCTOBEPHOCTH
MOJIydeHHOW  MH(pOpManuu HAa  OCHOBE HMCKOIIMXCA 3HAHUH W
JOTIONTHUTEIBHBIX MCTOYHHKOB; YMEHHE HCIOJIb30BaTh IMPH BBINOJIHEHUU
y4eOHBIX 3a/laHuil  HAyYHO-TIONMYJISIPHYIO  JIUTEpartypy  (pu3udeckoro
COJIepKaHus, CIIPaBOYHbIE MaTEpHaAlIbl, pecypchl ceTu VIHTepHeT; BiIajeHne
0a30BbIMH HaBbIKAaMH IpeoOpa3zoBaHMs WH(GOpPMAIMU W3 OJHOM 3HAKOBOM
CHUCTEMBI B JpYyIyl0; YMEHHE CO37aBaTb COOCTBEHHBIC IHCHMEHHbBIE U
YCTHBIE COOOIICHUSI HAa OCHOBE HH(OPMAINH U3 HECKOJIBKUX NCTOYHUKOB




IHHEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA OI'9
11O ®U3UKE

K IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
on

1 MEXAHUWYECKUE SABJIEHUA

11 MexaHn4decKkoe IBHKEHHE. MaTepI/IaJ'ILHaﬂ touka. Cucrema orcuéta. OTHOCUTEIHHOCTh

JIBIKCHUSA

PaBHOoMepHOEe W HepaBHOMepHOe nBWkeHue. Cpemnsis ckopoctb. Dopmyna ais
1.2 | BBIMHCICHHS CpeaHEN CKOPOCTH: V = S/t

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHE. 3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO TBUKCHHUS:

L3 | xf)=x,+vt

I'paduku  3aBUCMMOCTH OT BpEMEHH IS MPOEKIUH CKOPOCTH, MPOCKIUH
HepeMEeLEHUs, TyTH, KOOPAUHATHI IPU PABHOMEPHOM HPSIMOJIMHENHOM JABH)KEHUN

3aBHCUMOCTh KOOpAWHATBI TC€Jla OT BpPEMCHHU B CJIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JABHXXCHHA

-5‘| ks

Se(f)=v,, *f+ay*

DopMyIIBl TSI MPOEKIMH TTEPEMEIIEHHUS, TTPOCKIIUN CKOPOCTH U MPOCKIIUN YCKOPECHHS
IIpU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:

FE
.\"?‘

U_\.(f) =Upy T4, by

14 | s:@O=yy,-t+a

a (f)=canst,

3 2

B = |
vy, — U =2a.s,

I'paduku 3aBUCUMOCTH OT BpEeMEHHU [JIsl MPOEKIIMH YCKOPEHUSs, MPOEKIIMH CKOPOCTH,
MPOEKIUU TMEPEMELIEHNs], KOOPAUHATHI MPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBIKCHUU

CBobGonHoe mnanenue. DopMyiibl, ONUCHIBAIOLIME CBOOOAHOE MAJCHHE TeJa IO
|5 | BepTHKam (IBMKEHUE Tejaa BHU3 WIM BBEPX OTHOCHUTEJIBHO IOBEPXHOCTH 3€MIIM).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJIsl POEKIUU YCKOPEHUs], TPOCKIMH CKOPOCTU U

KOOpAUWHATHI IIpU CBO60,Z[HOM MMaaACHUH TCJIa 110 BEPTUKAIIN

CKOpOCTh PAaBHOMEPHOTO JIBMKCHHS TeJIa 10 OKPYXHOCTH. Harpasienue ckopocTu.
1.6 dopmyna I8 BBIUMCICHHS CKOPOCTH Yepe3 pPajuyCc OKPYKHOCTH W IEPHOJ
oOpareHus:




2R
T

LlenTpocTpeMuTenbHOE ycKopeHue. HampasieHrne eHTpOoCTPEeMUTEILHOTO YCKOPEHHUSL.
®opmyna At BBIYUCICHUS YCKOPEHUS:

L=

“=R

®opmyiia, cBSI3bIBAIOLIAS IEPUOJT U YACTOTY OOpAICHUS:

1.7

1.8

Cuna — BektopHas ¢pusnueckas BennunHa. CliokeHue Cuil

1.9

SIBnenune unepuuu. [lepsroiit 3akoH HeroToHa

1.10

Bropoii 3akoH Herorona:

—

F=m-a

COHaHpaBHeHHOCTL BCKTOpaA YCKOPCHH TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHleﬁ Ha TCJI0

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fy gi=-Firig

1.12

TpCHI/IC IIOKOSA M TPCHUEC CKOJBbXCHUA. (DopMyna AJid BBIYMCICHUA MOAYJA CHIIbI
TPCHUA CKOJIbXKCHHA:

Fszu-;’\"

1.13

Hedopmarnus tena. Ynpyrue u Heynpyrue Aedopmarii. 3aKoH yrpyroi nedopmaiuu
(3akon ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:




My -4
F=G-—1 2

'L
Cua TsbkecTd. Y CKOpeHHe CBOOOHOTO TaACHMS.

®dopmyria 1151 BEIYUCICHHSI CHIIBI TSHKECTH BOJIM3HM MoBepxHOCTH 3emun: F = mg.
JBuxenue ranet Bokpyr Connna. [lepBas kocMudeckas ckopoctb. HeBecomocTs 1

neperpys3ku

1.15

NmMrryiibe Tema — BeKTopHas U3NUYECKas BETHUNHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmynbe Cuiisl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCA JJIA 3aMKHyTOI>i CUCTEMBI TCII.
D=m +m, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexannyeckast pabora. @opmyna s BBIYUCICHUS PaOOThI CHIIBIL:

A=Fscosc

Mexaandeckas MOIITHOCTB:

1.18

Kunernueckas u MOTCHIMAaJIbHAs SHCPIrus. cDOpMy.]'I'c’l JJIs1 BBIYMCIICHUSA KUHETHICCKOM
OHCPI'UM:

mu”

Teopema o kuHeTH4eckon YHeprun. Gopmyna Assl BEIUUCICHUS MOTCHIIMATBHOM
3HepFI/II/I TCJ1a, IOAHATOI'O
HaJ 3eMIIEH:

1.19

Mexannueckas OHEPIus:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHNYECKOU 3Heprun. Popmyia ajs 3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPTUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[IpeBpanieHne MEXaHM4YECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

[IpocTbie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Prruar. Momenr cuisl: M - Fl.
VYcioBue paBHOBECHS phluara:




M +M, +..=0
[ToasrxubIi 1 HEMOABWXKHBIN O0510Kku. KITJ[ mpocThix MexaHN3MOB,

n= Anonesuas
*‘%rpaqemﬂ

1.21

[aBienue TBEpIOTO TEIA.
®opmyna ajsl BBIYMCICHUS JaBiIeHHs TBEPAOIO Tea:
F
=g
JlaBnenue raza. ATMocepHOoe TaBieHHUE.
FH}IpOCTaTquCKOG JaBJICHUC BHYTPH KUAKOCTH.
®opmyna 175 BEIYUCICHUS JaBICHUS BHYTPU KUIKOCTH:

P=pgh+Dm,
1.22 | 3axon ITackans. 'mapaBnnyeckuil npecc
3akoH Apxumena. @opMyra aJisi OnpeneaeHNs] BHITATKUBAIOIICH CUIIbI, JEHCTBYIOLICH
Ha TeJI0, OTPYKEHHOE B KUIKOCThb WIH Ias:
1.23
# Am. —PE v
VYcnosue naBanus tena. [InaBanue cyoB U BO3yXOIJIaBaHUE
Mexannueckue kojeOaHus. AMIUIMTYJa, MEpUOa M yacToTa kosnebanuil. dopmyia,
{24 CBSI3bIBAIOILASl YACTOTY U MEPHOJ] KOJIeOaHHIA:
. Y 1
T
125 Marematuueckuii ¥ TPYXKUHHBIM ~ MasTHUKMU. [IpeBpaimieHue sHeprum Ipu
' KOJIE0ATEILHOM JIBHKEHUH
1.26 | 3atyxarouue konebanus. BeiHyx1eHHbIe konebanus. Pezonanc
Mexannueckue BoiHbI. [IpogonabHbie U nonepeyHbie BOIHbI. J[JIMHA BOJIHBI U CKOPOCTh
pacIpOCTpaHEHUs BOJIHBL:
1.27 ]
A=v-T
128 3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOH BOJIHBI Ha I'PAaHULE JIBYX
’ cpen. UHdpasByk U yIbTpasByK
IIpakmuueckue pabomul
W3mepenne cpeHel INIOTHOCTH BEIIECTBA; ApXUMEIOBOU CHJIBL; JKECTKOCTH IPYKUHBI,
129 K03(ppULIMEeHTa TPEHUSI CKOJIBbKEHUS; paObOThI CHIIbI TPEHUS, CUJIbI YIPYTOCTH; CpEeIHEH

CKOPOCTH JABW)XEHHUS Opycka TO HAKJIOHHOW TUIOCKOCTH; YCKOpPEeHHsI Opycka mpH
OBUKCHUHM IO HAKJIOHHOM  TUIOCKOCTHM;, 4YacTOTHI H  Mepuoja  KoyeOaHuit
MaTEMaTHYECKOTO MAsTHHKA; YaCTOTHI U MIEpUOIa KOoeOaHUl MPYKUHHOTO MAasTHUKA;




MOMEHTa CHJIbI, AEMCTBYIOLEr0 Ha pblyar; padoThl CUJbl YIPYTOCTH MpPU MOAbEME
rpy3a ¢ IOMOIIbIO HETIOABM)KHOTO 0JI0Ka; pabOThI CHIIbI YIPYTOCTH MPU NOIBEME Ipy3a
C TIOMOIIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIbI OT 00bEMa MOrpyKEHHOM YacTu Tena
U OT IJIOTHOCTU UAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIbI OT Macchl Tena;
CWJIBI TPEHUS CKOJIbKEHUS OT CHUJIbl HOPMAJIbHOTO JIABJIEHUS U OT pPOAa IOBEPXHOCTH;
CHJIBl YIPYTOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTENEHH JedopMaluu HpPY>KUHBL;
YCKOpeHHs1 OpycKa OT yIila HaKJIOHA HampaBJSIoONIeH; mepruoaa (4acToThl) KojeOaHui
HUTSHOTO MAasiTHHKA OT JUIMHBI HUTH; NEepHoJa KoieOaHUil Npy>KMHHOIO MasiTHUKA OT
Maccbl Tpy3a M KECTKOCTU IPYKHUHBI; HCCIEAOBAaHUE HE3aBUCUMOCTH IEpHOAA
KoJie0aHUN HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycnoBHusi paBHOBeCHS
ppIyara

1.30

QDuzuueckue A61eHUs 6 npupode: NPUMEPHl ABMXKEHUS C PA3IMYHBIMU CKOPOCTSMHU B
YKUBOU M HEXKUBOU NPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBHI U
OTNUBBI, JBHXKEeHHE IaHeT COJIHEYHOW CHUCTEMBbl, PEAKTHUBHOE [BUKEHHE >KHBBIX
OpPraHM3MOB, PbIYard B TeJIe YeJOBEKa, BIUSHUE aTMOC(EpHOro JaBJIECHUS Ha XKUBOU
OpraHu3M, IUIaBaHHWE pbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE,
CEHCMHMYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoiicmea: CIAJOMETP, JaTYUKU IIOJIOKEHHUS, pAacCTOSHUSA U
YCKOPEHUS, TMHAMOMET], ITOAIIUITHUKN, PAKETHI, PhlYar, MOIBHKHBIA M HETIOABHKHBII
0JIOKM, HAaKJIOHHASI TUIOCKOCTb, POCTbIE MEXaHU3MBbI B OBITY, COOOIIAIOIINECS COCY/IbI,
YCTPOMCTBO BOJIONPOBOJIA, THAPABIMUECKUIA TIpecc, MAaHOMETP, 0apoOMeTp, BHICOTOMED,
MOPIIHEBON HACOC, ApEOMETP, IXOJIOT, UCIIOJIL30BAaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUHM CTPOCHHUS BEILECTBa.
Mogenn  TBEPHOro, HKUAKOTO M ra3o00pa3HOrO  COCTOSHUM  BeIlecTBa.
Kpucrannmuueckue n amopgHbie Tena

2.2

JBmxenue yactull BemecTBa. CBS3b CKOPOCTH JIBMKEHHUSI YACTUI[ C TEMIIEPATYPOH.
bpoyHoBckoe nBmwkenue, muddys3us

23

CMauyuBaHue u KalmUJIJIIPHBIC ABJICHUA

24

TemnoBoe PaCIUPCHUC U CIKATUC

2.5

TernmoBoe paBHOBECHE

2.6

BuyTtpennsist sneprusi. Pabota u Temonepeiaya kak crocoObl HU3MEHEHUs] BHYTPEHHEH
SHEPrUU

2.7

BI/I,I[I)I TEIIoNEpeaaqYn: TCIJIOMPOBOJHOCTE, KOHBCKIW A, U3JIYUCHUC

2.8

HarpeBanue u oxnaxzaenue ten. KoanduecTBo TemaoThl. Y AelibHAS TEMIOEMKOCTD:

O=cm(t,—t,)

2.9

3aKOH COXpaHEHUsI YHEPTUH B TEIUIOBBIX MPOLIECCaX. Y paBHEHHUE TEMJIOBOrO OanaHca:

0 +0, +..=0

2.10

Hcnapenne n xonaeHcanus. M3mMeHeHue BHyTPEHHEN dHEPIUM B IPOLECCE UCIIAPEHUS




U KoHaeHcaruu. Kunenne xuakoctu. Y neiabpHas Teriora napoobdpasosanus: L = O/m

2.11 | BnaxHoCTbh BO31yXa
[InaBnenue m kpucrammsanus. M3MeHeHHe BHYTpEHHEW SHEPTUM TNpU IJIABICHUU U
KpUCTAJIM3ALMH. Y IesIbHAs TEIUIOTa IJIaBICHHUS:
2.12
9
T om
’ 13 BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y IejbHasl TEIUIOTa CTOpaHUs TOIUIMBA: q =
' O/m
2.14 | Tlpunnunsl padotsl TernoBbix apurareneid. KIIJ[ termoBoro npurarens
Ipaxmuueckue pabomuol
N3mepenue ynenpHON TEIIOEMKOCTH METAJUIMYECKOTO UWIMHAPA; KOJUYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOH TemmepaTyphl (PUKCHUPOBAHHON MAcCChI, B
)15 KOTOPYIO OMYILEH HarpeThlil LUIUMHIP; KOJUYECTBA TEIUIOThI, OTJAHHOTO HarpeThiM
' HWIMHAPOM, TIOCTIe ONYCKAaHHUs €ro B BOJAY KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa; YAEJIbHOM TEMIOoThl IU1aBileHus ybja. McecnenoBanue n3mMeHeHus
TEMIIEpaTypbl BOABI TPU PA3JTUYHBIX YCIOBHUSAX; SBICHHUS TEIUIOOOMEHA TMpHU
CMEIIMBAaHUU XOJIOHOM U Topsiueld BOJbI; Mpoliecca UCIapeHUs
Duzuueckue a61eHUsl 6 npupode. TOBEPXHOCTHOE HATSDKEHNUE U KaIMJUISIPHbBIE SBJICHUS
2.16 | B mpupoae, KpuUCTaUIbl B Tpupoje, uzinydeHue CoJiHIA, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opr3bl; 00pa30BaHKUE POCHI, TyMaHa, HHEsl, CHeTa
Texnuueckue ycmpoticmea: KanwuiApbl, NPUMEPbl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17 | XKUAKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATYphl, TEPMOC, CUCTEMA OTOILICHHUS JIOMOB,
TUTPOMETPBI, ICKUXPOMETP, NapoBasi TypOUHA, TBUTATEIh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATHUTHBIE SABJIEHU A
3.1 | DOmnekrpuzauus Ten. J{Ba BUAa IEKTPUUECKUX 3apsAI0B
3.2 | B3zaumojeicTBUE 3apsSKEHHBIX Tel. 3akoH Kynona
3.3 | 3akoH coxpaHEeHUs 3JIEKTPUUECKOro 3apsia
34 Onektpuueckoe  mone.  HampskEHHOCTh  anmekTpuueckoro  mons.  [IpuHimm
' CYTEPHO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenu  snextpuueckux  3apsaoB. JleficTBME  3JEKTpUYECKOTO  IMMOJIA  Ha
' aneKkTpudeckue 3apsiabl. [[pOBOJHUKY U TUANEKTPUKH
[locTosiHHBIN 2nekTpuueckuil Tok. [leficTBus snexkrtpuueckoro Toka. Cuiia TOKa.
3.6 | Hamnpsxenue.
I=q/t, U=A4/4
37 DNEKTPUUYECKOE COITPOTUBIIEHHUE. Y ACIBHOE IJIEKTPUUECKOE COIIPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma my1s ygacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:
3.9

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




Hapanneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTUBJICHUSA:

=t =1 +13:R:%.

e

CMelaHHbBIE COCAUHCHUS ITPOBOAHUKOB

3.10 | PabGorta u MomtHOCTH dneKkTprudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
,
3.11 o- 2R
312 OnbiT Dpcrena. MarauTHoe moje npsiMoro MpPOBOJHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIY KN
3.13 | MarauTtHoe 1oJie MOCTOSTHHOTO MarauTa. B3anmoielicTBre MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBuE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM
3.15 | Onmnsitel ®apanes. SABieHue seKTpoMarHuTHON HHAYKUUU. [IpaBusno Jlenna
Ipaxmuyeckue pabomuol
N3mepenue 371eKTpUYecKoro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; pabOoThI SJEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSOKEHUSI Ha KOHIIAX MPOBOAHUKA; 3aBUCHMOCTH COMPOTHBIICHHUS OT
' JUIMHBI ~ MPOBOAHMKA, IUIOMIAJM €ro IOMNEPeYHOr0 CEYeHHs] U YAEIBHOIrO
COTIPOTUBIICHUSI.
[IpoBepka mpaBuia [UIsl AIEKTPUYECKOTO HAMPSDKEHUS MPU  MOCIIEI0BATEIIbHOM
COCIMHEHUM MPOBOAHUKOB; IMpaBUiia JJIg CHUJIBI  3JEKTPUYECKOIO0 TOKa MpH
napajuieJIbHOM CO€IMHEHUU TPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue sA6nenus 6 npupode: DBIEKTPUUYECKHUE SBJICHUS B aTtMmocdepe,
3.17 | 2JIEKTpHUUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE IOJIE 3eMIIH, APEHd IMOIIOCOB, POIh
MarHUTHOTO TOJIS IS )KU3HU Ha 3eMIie, MOJSIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUUK
318 AJICKTPUYECKON  DHEPTUM, OJIEKTPOOCBETUTEIbHBIC MPUOOPHI, HArpeBaTelIbHBIC
' 3JIEKTPONPUOOPHl  (IPUMEPBI), DJICKTPUUECKHE TPEIOXPAHUTEIH, DICKTPOMArHUT,
AEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPaTOP MOCTOSIHHOTO TOKA
3.19 | OnexrtpoMarHuTHbIE BOJHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mozensb cBeta. [IpsimonrHeiHOE paclipoCcTpaHEHHUE CBETa
3.21 | 3axon oTpaxeHus cera. [lnockoe 3epkano
3.22 | IlpenomiieHne cBeTa. 3aKOH NMPEIOMIICHHS CBETA
3.23 | Mucnepcus cBeta
304 JIunza. Xox nydeit B iuH3e. DoKycHOe paccTosiHUE JIMH3bL. ONTHYECKasl CUIIa JIUH3bI:
' D=1/F
3.25 | TI'ma3 kak onTudeckas cucreMa. OnTudeckue mpuoophl
396 Ipakxmuueckue pabomwl

W3mepeHne onTH4ecKoi CHIIbI coOMparomieil JHMH3BI; (OKYCHOTO PpaCCTOSHHS




coOuparomield JauH3bl (IO CBOMCTBY paBEHCTBA pPa3MEpPOB IpeaMeTa U H300pakeHus,
KOI'/Ia IpeIMET PacIioyioKeH B ABOMHOM (OKyce), oKa3aTess IpeJoMIIeHUS CTEKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOJYYEHHOTO C IMOMOIIBIO COOMparomen
JIMH3BL, U3MEHEHHsI (JOKYCHOTO PACCTOSIHUSI JIBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH yTIiia
MPEeNOMJICHUS] CBETOBOTI'O JIy4a OT YIJIa MaJeHHUs Ha TPAHUIIE «BO3YX — CTEKIIO»

Duszuueckue sA61eHUS 8 npupode: 3aTMCHUA COJ'IHIIa u .H}’HI)I, OBE€Ta TCJI, OIITHYCCKHUC

3.27
aBJieHUs B aTMocepe (LBeT Heba, peppakuusi, paayra, MUPaxK)
3.28 | Texnuueckue ycmpouicmea: 04KH, IEPUCKOII, (hOTOAMNMapaT, ONTUIECKUE CBETOBOIBI
4 KBAHTOBGIE ABJIEHUA
4.1 | PaaguoaktuBHOCTH. Anb(a-, 6eta-, ramma-u3inydenus. Peakuuu ansga-u 6era-pacnana
4.2 | OmsiTel Pezepdhopaa no paccessauto anbda-gactuil. [Lnanerapuas Moaens atoMma
4.3 | Cocra aromHoro sapa. M3orormnsl
4.4 | Ilepuon nmosypacmajaa aTOMHBIX JI€p
4.5 | SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MacCOBOTO YHCEIN
Qusuueckue s61eHUs 8 Npupooe: eCTECTBEHHBIM paJMOaKTUBHBIN (POH, KOCMHUUYECKHE
4.6 | ny4d, paAHOaKTUBHOE M3Iy4YCHHE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PaJIMOAKTUBHBIX
U3ITyYeHUI Ha OpraHu3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIUBUAYAIBHBIA JO3UMETp, Kamepa

Bunscona, sigepHast 3HepreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA
* Enunoe coneprkanue odmero oopazoBanusi. Meroanueckrue MaTepuaisl. -

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

* bubnoreka uudpoBoro 06pa3oBaTeILHOrO KOHTEHTA -
https://urok.apkpro.ru/

* Poccuiickas anexkTpoHHas mkoda - https://resh.edu.ru/subject/28/

* SIKnacc - uudgpoBoit o0pazoBaTeabHbIN pecypc s IIKO -
https://www.yaklass.ru/

* MockoBcKkas 3JeKTpOHHasI mKoJia - https://uchebnik.mos.ru/main

* [Inardopma nnst nposenenust Onumnuan u KypcoB «OIuMImym -
https://olimpium.ru/

* [Toptan «O6pazoBapuym» - https://obr.nd.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT B42744713762551194213577786349843698199248870624
Bnageney KopoBoea HaTanka CepreeeHa

OedcTevTened C 29.09.2025 no 29.09.2026



http://www.tcpdf.org

		2025-11-21T08:38:40+0500




