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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa3oBaTeIbHON MPOrpaMMmbl, NMPEIACTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mno ¢(usuke y4yuThIBaroTCA
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYUHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMsl.

[Iporpamma no (usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam oOyyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3pACTHBIX OCOOEHHOCTEH 00yUaromInXCs.

[Iporpamma 1o ¢usmnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pH3ndecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT HauOoyee SICHbIC
oOpa3ibl MPUMEHEHUSI HAYYHOTO METOJ/Ia TIO3HAHUS, TO €CTh Croco0a MoJydYeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHSA B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (POPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLEHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBaHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJb30BAaTh  HAYy4YHBIE
JI0OKa3aTeIbCTBA JJISl TOTYUEHHUS BBIBOIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I11€00pa30BaTENIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnernn Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA M (POpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SBJICHUSM;
(bopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepPUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (U3UKU TSI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsel 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOI'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (PU3UYECKHE SBICHUS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUINX pacuE€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTIeH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHATH OTBITHI,
nabopaTtopHbie  pabOTBl W  DKCICPUMCHTAIbHBIC HUCCICOBAHHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOoeHHE MPUEMOB PabOTHl ¢ mHbOpMaIruel HU3NIECKOro COACp)KaHus,
BKJIOUass UHPOPMAIIUIO O COBPEMEHHBIX JIOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu npodeccHoHaATBHOM AESTEIBHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIacT BHIOOP MPOBEACHUS



7a00paTOpPHBIX PadOT M OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B MO3HAHUM OKPYKAIOUIEr0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemuocts n3mepenuit. MexxayHapoaHasi cucTeMa eIuHHIIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAOMIOJEeHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaeMoro sBieHus. Onucanue GuU3NIecKuX SBJICHUN ¢ TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJIICHUSL.

2. ®usnueckre npuOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue NEHbI IeTIEHUs KAkl U3MEPUTEIHLHOTO Tprbopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHusl IO MPOBEPKE TUIIOTE3BI: NAIBHOCTH IOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIE, YeM OOJIbIe BHICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPIBIX
(kpuctaminyeckux) Tela. B3auMocBsi3b MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3aumoneicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMO)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IMHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHue CKONbKEHUS U TPEHUE MOKOsl. TpeHue B Mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHU.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. Cro)xeHue Cul, HalPaBJIEHHBIX 110 OAHON IPSIMOI.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOU IUIOCKOCTH.
Ornpenenenue MmIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiieHne TBEpaAbIX TeJI, dKUAKOCTEH U ra30B.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHuUs )KUIKOCTHIO U TA30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposBrnenue nercTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKMBAIONIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja

S L T o o

U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKMUBAIOIICH CHIIBI BECY BRITECHEHHON KHUKOCTH.

8. YcnoBue IJIaBaHMs TEJ: MJIABaHUE UITU TIOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHnue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMA MOrpyKEHHOM B

~

AKUJKOCTh YaCTHU TeNa.
2. OmpenenieHUEe  BBITAIKUBAIONIEH  CWJIbL, JCHCTBYIOIIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOWIEH CHIIBL,
JICUCTBYIOIICH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHON B KUJIKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.
Paznen 5. PaGora u MOIIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecwus pbluara. [I[puMeHeHue npaBuia paBHOBECHS pbhluara K 0JIOKy. «3010Toe



npaBuiio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KunHermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamenne 0THOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue pabOThI CUIIbI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yciioBHI paBHOBECHS pblyara.
3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPKIAIONINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannunueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TeIoBOE pacCIMpEeHHE U CKaTHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHnsiss sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH JHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeronpoBOIHOCTb,
KOHBEKIIUS, U3JTyYEHUE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro OamaHca. [lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YpaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TemnoBoro asurarens.
TermnoBbele IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUU B TEILUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka rumoTe3bl TUHEMHOM 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KUJKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpH
TEIJIO0OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHne OTHOCUTEIILHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsnoB. BzaumopeinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUS MEXLY TEIaMu).

Onektpuueckoe mnoisie. Hanpsx€HHOCTh anekrpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS AJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUEe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIECHUE BellecTBA. 3aKoH Oma
115t yaactka uend. [locienoBaTenbHoOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MoONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DNeKTpUYeCcKue ey U MOTpeOUTeNIn IEKTpUuIecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MAarHuTHl. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoe
roje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHeHne 3eKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABHUTATEEd B  TEXHUUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SBneHue 3aeKkTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrniocoObt MOJTyYEHHUS ANEKTPUUYECKOU HHEPIUMu.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKast NHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3aPSAI0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKHM NOCTOSTHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3Mepenune 3eKTpUYECKOTro HANPSKEHUST BOJIbTMETPOM.
. PeocTtat n MmarazuH COnpOTUBIICHUMN.
. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JEICHUS MTOJI0COB MarHUTa.
. MozenrpoBaHrue MarHUTHBIX TOJIEN MMOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBEHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o U A~ W

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneIThl MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka u poBepKa pabOThI AJACKTPUICCKOH IICTTH MTOCTOSTHHOTO TOKA.
M3mepeHre 1 peryMpoBaHUe CHUJIBI TOKA.

N3mepeHre u perynupoBaHre HATIPSHKCHUS.

HccnenoBanrne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 pPEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHKA OT €ro JJIMHBI, TUIOMIATX IONEPEYHOTO
CEUYEHUs U MaTepHaa.

[IpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TIOCIIEIOBATEIIBHOM
COCMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia IjIs CHJIBI TOKa TIPU IMAapajICIbHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
OnpeneneHue MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aMMO/ICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISL IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/eIICHAN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JIEMOHCTPHUPYIONIUE 3aBUCHMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KaTYIITKE.
N3yuenune neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHHUK C TOKOM.



19. KoHCTpyHpoBaHue U U3y4eHHe padOoThl AJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexrpoaBUraTeIbHON yCTaHOBKH.
21. OOBITBl 1O MCCHEAOBAHUIO SIBIICHUS JJIEKTPOMATHUTHOW WHIYKIMHM:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs W HaNpPABICHUS HWHAYKLMOHHOTO
TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JBUXEHHsS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHOMepHOE mpsiMosinHEHOE nBHKeHHE. CpenHsass 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOoyckopeHHOe mpsiMoiuHelHoe JBukeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMkeHHE TO OKpY>KHOCTH. Ilepron m wactoTa oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUI CYyNEepnO3UIINU CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHUSI TIOKOs1, IPYrUe BUIABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. J(Bmxkenue mianer BoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOYkH. AOCoOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJNA C 3aKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpAaHEHUS
uMITyJibca. PeakTuBHOE IBUXKEHHUE.

Mexannueckass paboTta W MOITHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padboThl. [loTeHIManbHAs SHEPTUS Tea, TOJIHIATOTO HaJ
ITOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON 3HEPruH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TEJa OTHOCUTEIHHO Pa3HBIX TEI

OTCYETA.
2. CpaBHeHME MyTe€d W TPACKTOPUN NBUKEHUS OAHOTO M TOTO KE Tela
OTHOCHUTEJIBHO PAa3HBIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBHKEHMUS.
4. HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHIKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

HaGmronenne MmexaHu4eCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
kaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JCUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

IIepenaya umiynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus JHEPTUU NPU B3AUMOJICUCTBUU TEI.

CoxpaHeHue UMNyJbCa MPU HEYNIPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMMyJbca npu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOW SHEPTUM TIPU IBUKEHUM TEJa MOJT ICHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoncTtpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WU TEJICKKHU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs Opycka WIM JBUKCHUS
[IapHKa [0 HAKJIIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsI Tela IMPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHM IPH PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJbHON CKOPOCTHM MYTH OTHOCSTCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS! TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETOJBU>KHOTO Y TIOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTUU.

Paznen 9. Mexannuyeckue Kojie0aHus M BOJIHBI.



KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpYKUHHBIA MasTHUKU. IIpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue  koneOaHus.  BolHyXneHHble — KoneOanus.  Pe3oHaHc.
Mexannueckue BonHbL. (CBONCTBA MEXAaHMYECKMX BOJH. I[IponmoneHble U
[IOIIEpEeYHble BOJHBI. JlJlMHA BOJIHBI U CKOPOCTh €€  paclIpOCTPaHECHUS.
MexaHnyeckue BOJIHbBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicOTa TOHA. OTpaxkenue 3Byka. MHPpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.
1. HaOmrogenue koyieOaHMi Tea 1OJ ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGnronenue BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pEe30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue YacToThl W Mepuojia KojJeOaHWH MaTeMaTH4eCKOTro
MasiTHUKA.

S L T

2. Ompezenenne 4aCTOTHI M MEpUoa KoJieOaHUN MPY>KUHHOTO MAsITHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TepHUoja KOJeOAHUN MOABEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TEepuoAa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. M3mepeHne ycKopeHusi CBOOOTHOTO TafCHUSI.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJie.  DIEKTpoMarHuTHele  BoJHbBIL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETa.
Jemoncmpauuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.



Jlabopamophule padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbIC IBIICHUS.
JlyueBas  Mmopmens  cBera.  McTroyHuMkM  cBera. IIpssmonneniHOe

pacnpoctpanenue ceta. 3atMeHust Coinnia u JIlynsl. OTpaxenue csera. [Imockoe

3epKasio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. IlonHoe BHyTpeHHee
OTpakeHue cBeTa. VCcnonb30BaHME TOJMHOTO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon mydent B muH3e. OnTudeckas cucrema oroarmapara, MUKpPOCKOIIa
u Teneckona. ['na3 kak ontuueckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAsmosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cgera.

Onrtryeckuil CBETOBO/I.

Xon mydelt B coOuparomieu JuH3e.

XoJ JIydeu B pacCEeHBarOIICH JIUH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

[Tpunnun neicTBus GoTtoarmapara, MUKPOCKOIIA U TEJIECKOTA.

10. Monenb riasa.

11. Paznoxxenue 06emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPA)KEHHSI CBETOBOIO JIyda OT yIJia
NaJCHUS.

2. M3ydeHue xapakTEepUCTUK U300pakeHUsl MpeIMETa B IJIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yIja IPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIVH3BL.

6. OIBITHI TTO PA3IOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OnpITBl IO BOCIHPHUATHIO 1[BETa MPEAMETOB MPHU UX HAOIIOJIECHUHU Yepe3
[IBETOBBIE (PUIBTPHI.
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Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdpopna u miuanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHrue ceeta atomoM. KBaHThl. JInHelyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxkimonnas wmoaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpaienus. [lepuos monypacmajia aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX HM3JYYCHUN Ha JKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIEHUS.

2. CrmekTpbl pa3Iu4yHbIX Ta30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydeHus NpupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPTHMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAKO I MOTYJIb.

[ToBTOpUTETHEHO-0000IIAIOMNI MOAYIH TIPEAHA3HAYCH I CUCTEMAaTU3aIllH
1 0000IIIEHUS TTPEMETHOTO COAEPIKAHUS U OIBITA JEATeILHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke ISl MOJTOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke sl 00yJaronimxcs, BBHIOPaBIIUX 3TOT
y4eOHBIN MpeIMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUnBAETCA JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBaHUS
SBIICHUNA TPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECCKUE
SABJICHUSI, TPUMEHSS TOJyYeHHblE€ 3HAHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTATBHBIE.

[IpuHUKMNIMANBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesa peaan3yercs 3a
CYET TOro, 4TO OOYYAIOIIUECs BHIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpeaJiaraeTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHUIl pacno3HaBaTb M HAY4YHO OOBIACHITH
(u3nueckue SIBICHMS B OKpYXKaIOLEeH TPUPOJIE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE U1 MPOBEPKU THIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOOJIee BaXXKHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO UCIIOIb30BAHUS PA3IMYHbIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA NPEBPALIEHUS M COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT copMUpPOBaHbBI CIEIYIONIUE JIUYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHUE BAXHOCTH MOPAIBHO-ITHUYECCKUX MPHUHIIUIIOB B JEATCIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTH, BaXKHEUIIIEH COCTaBIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro oOpa3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chopMUPOBAHHOCTH HaBbIKA PedICKCHH, MPU3HAHKIE CBOETO MpaBa Ha ONIHOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COI[MAIbHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM YHCII€ U PU3HMUECKUX 3HAHUN;



e - HHTEPEC K MPAKTUUECKOMY U3YyUYEHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU I pEelIeHUs 3aj1ad B
o0JlacTi OKpy’Karouied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIs1 OKPY>KAIOIIEH CpeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTHMUYECKUX MpoOJIeM U MyTeu ux
pelieHus;

e 8) ajanTanuM K M3MEHSIOIIMMCS YCJOBHSM COIHAJBHOH M NPUPOIHOM

cpenbl:
e - TOTPEOHOCTh BO B3aMMOJCWCTBUU TPU BBINIOJIHEHUU UCCICIOBAHUIA |
NPOCKTOB (hU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHHSIM
APYrux;
e - TIOBBIIICHHE YPOBHS CBOCH KOMIICTCHTHOCTH 4epe3 MPaKTUYECCKYIO
JCSITeIIbHOCTb;

e - MOTPeOHOCTH B (OPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hciie POPMYyIUPOBAThH
UJIeH, MOHATHUSA, TUTIOTE3bI O PUBHUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHME Je(UIHUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00sacTu
buzuky;

e - [UJTAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHME aHAJM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

e - OIIGHKa CBOMX JEHCTBUI C yd4€TOM BIUSHHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.

METAINPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHHS POTpamMMBI 110 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC TEHCTBUS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHbIE  Y4eOHbIE  JICUCTBHS,  PETYISITHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:
e BBUIBJITh U XapaKTEpU30BaTh CYIICCTBEHHbIC MPHU3HAKK OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCCU(DHUKAIIMH, OCHOBAHUS IS
00001IeHNS U CPABHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
TaHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICCTBEHHBIC CBSI3U NPU HM3YyYCHHH (DU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BapUaHTOB pEIIeHHs, BBHIOOp Hauboiee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCITI0JIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOKHBIN
du3MUecKuii SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3MUECKOTO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIICA0OBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI W 3aIPOCHI MPH TOUCKE U
orbope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW YyueOHOM
dbuznveckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIBHYIO (GOpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 X KOMOMHAITUSMU.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eiicTBUS:

B X0/€ OOCYyXJeHHsI y4eOHOTO MaTepuala, pe3yiabTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIECTBY 00CYKIAEMOMN TEMBI U
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJayd W TOJepKaHHe
0J1aro’kenaTebHOCTH OOIIEHUS;

COTOCTAaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
uanora, OOHapYXKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3yJbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYAIbHOM
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

OPUHUMATh L€ COBMECTHOW NESTEIbHOCTH, OPTraHU30BbIBATh JACHCTBUS
N0 €€ JMOCTWKEHHUIO: PACIpEeNesaTh poOJIM, OOCYXAAaTb IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX U YUYCOHBIX CUTYaIUsAX, TPEOYIOIIHUX
JUISL perieHust GU3nuecKux 3HaAHUM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIMBUIyalbHOE, TPUHATHE DPEIICHHWs B TPyIMINe, MPUHSATHE pelIeHUuMN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs (PU3MUECKON 3a1auul UK
IUTaHA WCCJIEOBAHMS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHbIN HHTEJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYyallUH U MPeaiaraTh IjiaH €€ N3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
NeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKOro WMCCIENOBaHWA WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa Uiu AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUSI U JIOTUKY APYTOro;
pU3HABATh CBOE MPABO HA OIMMUOKY MPHU pelIeHnH (HU3HUECKUX 3a7a9 WA
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYrOro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA: (PU3MYECKHUE U  XUMHYECKHE  SBIICHUA,
HaAO0JIIO/IEHUEe, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €AMHMIBI (PU3HMUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBI)KEHHE (paBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmanus  (ympyras, IUIACTUYECKAasl),  HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznuyarh siBiaeHUs (auddys3usi, TEMIOBOE IBHKEHHE YacCTHUI] BELIECTBA,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBU)KEHUE,  HWHEpUUs,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpalleHus, Niepeaya JaBieHUsI TBEPAbIMU TEIaMU, )KUAKOCTIMH U ra3amu,
aTMoc(epHOE [aBlieHWE, IUJIaBaHHWE TeJl, MPEBPALICHUS MEXaHUYECKOM
SHEPIruM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3JIMYHBIMU CKOPOCTSIMH B KMBOM M HEXUBOM
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIoBeKa, MPU 3TOM MEePEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKHK) (PU3UUECKUX SBJICHUIA;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBJICHHS, UCTIONB3YS
duznueckre BeMMUuHbI (Macca, 00bEM, TNIOTHOCTDh BELIECTBA, BPeMsi, MyTh,
CKOPOCTb, CPEIIHASI CKOPOCTbh, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cuJiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BBITAJKHBAIOIIAS
CWJia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QQUIMEHT TMOJEe3HOr0 JACUCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJbHAs SHEpPrusi), NIpU ONHCAHUU NPaBUIBHO TPAKTOBATh
(Gu3NYEeCKUil CMBICI UCIIOJIb3YEMbIX BEIUUYMH, UX 0003HAYCHUS U €TUHUIIbI
(¢u3nYeCKNX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOIIME JaHHYIO
¢u3nUecKky0 BENTWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS M MPOLECCHI,
UCIIONIb3YSl TIPaBUJIa CIOXEHUs CUJl (BAOJb OJHOM MpsiMoil), 3aKkoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MpaBUJIO paBHOBeCHUsl pbluara (0J0Ka),
«30JI0TOE TPABUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHMYECKON



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBaTh €70 MATEMATHUYECKOE BBIPAXKEHNUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBsicCHEeHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolIUe (DU3NUYECKUE BETWYUMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIIEHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUYECKON BEITMUYUHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TTOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peAnoioKeHue (TUIOTEe3y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yibTaT, HaXOAUTh OIIMOKU B XOJI€ OIbITAa, JeiaTh BBIBOJLI IO €T0
pe3yabpTaTaM;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (U3MYECKUX SBICHUH  WIH
(bu3MUECKUX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TPEANOIOKEHNUS,
coOupaTh YCTaHOBKY M3 IPEIJIOKEHHOTO 000pyAOBaHUS, 3aTUCHIBATh X011
ombITa U GOPMYITHPOBATH BHIBOBL;

BBIIIOJIHATh TMpPSMbIE M3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIBI M TEMIIEpaTypbl C UCIHOJIB30BAHMEM aHAJIOTOBBIX U
U(POBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUs TIPUOOPOB ¢ YUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTH UCCIIEIOBAHKIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETMYUHBI OT
IPYrol C UCIHOJb30BAaHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IyTHU
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JIBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KadyecTBa OOpaOOTKM IMOBEPXHOCTEH Teln U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAANA COINPUKOCHOBEHUS TEJl, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOLWIEH CUIIBI OT 00BEMA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TJIaBaHUSl TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIEIOBAHUS, COOWMpaTh YCTaHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MNPEIOKEHHOMY IUJIaHy, (PUKCUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3UYCCKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHIIa TPEHUS CKOJIBKEHUS, TaBJICHNE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeNo, KOA(D(UIIMEHT IONE3HOTO  JEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CJCAys TMPEIIOKECHHOW HWHCTPYKIIMHM: TPH BBITOJHEHUN
U3MEpeHUul CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHUCIATH
3HAYCHNE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JTCUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETP, COOOIIAIOIINECS COCYIbI, OapomeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN 0JIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUINBI  JACHCTBUS H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOAA, THAPABIMYCCKUNA TIpecc,
MaHOMETP, BBICOTOMED, IMMOPIITHEBOW HACOC, apEOMETP), HUCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMBIE (U3NUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM JJIs1 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3I0POBBS M COOIIOCHISI HOPM
HKOJIOTUIECKOTO IMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 33/IaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COACpIKAHUS, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI
cetn VHTepHeT, BiameThb mNpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMANHH (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO JIeTIaTh KPaTKHUE COOOIIEHUS O PE3yNIbTaTax MPOSKTOB WIIN
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN



MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTALUEN;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEJOBAHUU paclpenensiTh
00SI3aHHOCTU B TPYIINIE B COOTBETCTBHHU C IOCTABICHHBIMHM 3ajadyamu,
CICIUTh 3a BBIIIOJHEHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JACSATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECUCTBUE, YYUTHIBASI MHEHUE OKP YKAIOIIHX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBIKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI DHEpPrusi, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBIN YJIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAuMBaHWE, KAMWJUISIPHBIC SBIICHHS, HCIIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTALM3aIus (OTBEpAECBaHUE), KHUIICHHE,
TeIvIonepeaya (TenIonpOBOHOCTb, KOHBEKIHS, U3JIyYCHHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsIOB, ACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MArHUTOB, JIENUCTBUE
MAarHMTHOTO TI0JISl HAa NMPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HYECKOE SBJICHUCE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXKaloleM MHpE, B TOM 4HCiIe (U3UYECKHE SBICHUS B MPUPOJIC:
MOBEPXHOCTHOE HATSPKEHHE W KaNWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUS B aTMoc(depe, dIEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MArHUTHOE
noJie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO MOJIS JJ1s1 )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHE, TMPU HTOM MEPEBOJUTHh MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3HUUECCKUX
SIBJICHU;

OTMKCHIBATh M3yUYEHHBIEC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
du3nyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJeJbHasg TEIJIOEMKOCTh BEIECTBAa, yHAelbHAas TeIUloTa
IJIABJICHUS, yJEJIbHAs TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAaITUHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3/IyXa, DJICKTPUUECKUAM 3apsi, Crjia
TOKAa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, CONPOTUBIICHHE IPOBOJTHUKA,
yJIeTbHOE COMPOTUBIICHHUE BEUIECTBA, Pa00Ta U MOIITHOCTH YIIEKTPHUECKOTO
TOKAa), TPU ONHCAHWHM TPABUILHO TPAKTOBATh (PU3WYECKUNA CMBICIT
UCIIOJIb3YEeMBIX BEJTUYMH, 0003HAUEHUS M €TUHUIIBI (PU3UYCCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBSI3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYHHY C
JIPYTHMH BEJIIMYMHAMHU, CTPOUTh TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsST OCHOBHBIE ITOJIOKCHUS MOJICKYISIPHO-KHHETHYCCKON TEOpHUH
CTPOCHUS BEIIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHECHHUS 3apsia, 3akoH OMa /sl y9acTKa IeTH, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs! SHEPTUH, TIPU ITOM JIaBaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA ¥ 3aITUCHIBATH €T'0 MATEMATHYCCKOE BBIPAKCHUE;
OOBSACHATh (PU3HUYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHCIC U B
KOHTEKCTE CUTYyaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIICICTBCHHBIC CBS3U, CTPOUTH O0BSICHEHUE U3 |—2 JTOTHYECKUX
1aroB ¢ Omopod Ha 1—2 W3YyYCHHBIX CBOMCTBA (PU3NUYCCKHUX SIBICHHA,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THBIE 3amadydl B 2—3 JCHCTBHS, WCIONB3YS 3aKOHBI H
(GopMymBl, CBS3bIBaIONINE (U3MUSCKHME BEIWYMHBI: Ha OCHOBE aHaJH3a
YCIIOBHSI 3a/laydl 3alHChIBaTh KPATKOE YCIOBHE, BBISABISATH HEIOCTATOK
JaHHBIX JUISI pelICHWs] 3aJadyd, BBIOUPATh 3aKOHBI H  (QOPMYIIHI,
HEOOXOAMMBIE JJIsi €€ pelIeHHs, TPOBOJUTH pPacyéThl W CpPaBHHUBATH
TIOJTy4YeHHOE 3HaUCHNE (PH3NIEeCKON BEIMUMHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
poBepsieMOE  TIPENIONIOKEHNE, OIEHWBATh MPAaBUJIBHOCTH TOPSAKA
IIPOBEICHUS UCCIICAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
du3nUecKrX CBOMCTB TeM (KaMUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHus TPH U3IYYCHHH OT IBETa W3IyYaromel (IMOTJIONIaronieil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHl KUAKOCTH U
miomaan €€ TOBEPXHOCTH, DIEKTPU3AIMS TeI H B3aWMMOJEHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaJM3alisi MarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHWTOB, JEUCTBHS
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA dJEKTPOJBHUTATENs IMOCTOSHHOTO TOKa): (OpMyIHpPOBATH



MpOBEpsieMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py10BaHUSI, OIUCKHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITH MPSIMbIE U3MEPEHUSI TEMIEPATYPhI, OTHOCUTEILHOMN BIAXKHOCTH
BO31lyXa, CHUJIbl TOKA, HANpSHKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npubOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMUMHBI OT
Ipyrod ¢  HCHOJB30BAHMEM  MpPSIMBIX  M3MEpEHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAHM TONEPEUHOTO
CEYEHMSI U Y/IeJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHUK, OT HANpPSIKEHUs] Ha  MPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOIO M  MapaJyIeIbHOIO  COEIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl OTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl U TpadUKOB, J1eTaTh
BBIBOJIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPECHHUS (U3UUSCKUX BeIUYUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKa): TUIAHMPOBAThH HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl NPEAJIOKEHHON MHCTPYKUHH, U
BBIYHCIISITh 3HAUEHUE BEJTNYUHBI;

co0JIro1aTh TIpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opya0OBaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OOPON HAa UX ONUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, ApOBasi TypOUHA, aMIIEpPMETP, BOJIBTMETD,
CUETUYMK DIIEKTPUYECKOW DSHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPONIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMbBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIIbHbBIE
prOOPHI IO CXeMaM M CXEeMAaTUYHBIM PUCYHKAM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTellb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIEA0BATENBbHBIM U MapaJlJIEIbHBIM COETUHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYEHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

NPUBOAUTH  NpUMEpPbl  (HAXOAUTh  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUU B IOBCEIHEBHOMU



AKU3HU 151 oOecrieuyeHus: 0€30MacHOCTH MpH OOpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLEHN Cpene;

OCYLIECTBJISITh NOUCK HH(POpManuu (U3HYECKOTO COJEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIESATh HH(OPMAIUIO, KOTOpas ABIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3HUECKOro COepkKaHUs, CIPABOYHBIE MaTepUabl, PECYPChI
cetu uTepHer, Biagers IpuéMaMM KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBIE U KpaTKUE YCTHBIE COOOIEHUS,
0000mass uHpOpMAIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YHCIIE yOJIMYHO MPEICTABIATH PEe3yIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKOU €SI TEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BaTh
U3YYCHHBI TOHATHUMHBIA ammapar Kypca (HU3UMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTAlLUEN;

OpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOILIECCOB PACIpenesaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CJICIUTh 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B
NEATEIIBHOCTD IPYIIIBI, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOIEUCTBUE,
IPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K xonIty oOyuenusi B 9 Kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHSATHS: CHUCTeMa OTcuéra, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKEHUS, Aedopmalius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPIIOTO Tella, paBHOBECHE, MEXAHUYECKUE KOJIECOAHUS U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHbIC BOJIHBI, IITKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
M30TOIIbI, SI/IEpHAsl SHEPTETUKA;

paznuuath sBI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIUMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
MaJIcHUe Tell, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJECHCTBUE
T€J, PEaKTUBHOE JIBIXKEHHUE, KOJieOaTelbHOE IBUKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJ€OaHUsA), PE30HAHC, BOJHOBOE JIBH)KEHUE, OTpaKeHUE



3ByKa, MPSAMOJIMHEWHOE PacIpOCTpaHEHUE, OTPAKECHUE W MPEIIOMIICHHEC
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHNEe OEIoro CBeTa B
CHEKTp H CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsI PAaJMOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBICHUS B TPHPOJC:
NIPWINBBI U OTJIUBEI, ABWKCHHUE T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CCEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHUE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBHE BHJIMMOTO,
yIbTPaUOIETOBOIO W PEHTICHOBCKOTO M3JIyYEHUH, €CTCCTBCHHBIN
PaIMOaKTHBHBIA (OH, KOCMHYECKHE JIYYd, DPaJUOAKTHBHOE H3IIYUCHHE
NPUPOJHBIX MHHEpAJIOB, JCHCTBHUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOMCTBa (MpHU3HAKK) (DU3UUICCKUX
SIBJICHUI;

OMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BEeTUYMHBI (CpeHsIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CWJIa TPEHHUsS, CHUJia YNPYrOCTHU, CHJIA TKECTH, YCKOPEHHE
CBOOOJHOTO TMAJeHUs, BEC Tejla, UMIYJbC TeNa, WMITYJIbC CHJIbI,
MexXaHu4deckasi pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasl SHEPTHsl, TOJIHAS MEXaHUUECKas YHEPTHs, IEPUO]T
U 4YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCThb CBETa, IOKa3aTelb NPEIOMJICHUS Cpelbl), TpU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUs W EAWHHIBI (U3UUECKUX BEIWYUH, HAXOJIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHHUS W TIPOIECCHI,
WCIIOJIb3YySI 3aKOH COXpaHEHWS DHEPruH, 3aKOH BCEMHPHOTO TATOTCHHSI,
TOPUHIMI  CYMEPIIO3UIIMA CHJI, MPUHIUI OTHOCUTEIBHOCTH [ amwes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIhCA, 3aKOHBI OTPKCHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO WU MAaCCOBOTO YHCEI
NP SIIEPHBIX PEAKIUAX, TPU ATOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHIE;



OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a/1auu (OMUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIb3YA 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBL: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJa4M 3alHUChIBATh KPATKOE YCIOBHUE, BBISBISATH
HEJO0CTAIOIIME WM U30BITOUHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJMMbIE ISl pEILIeHUs, NPOBOAUTH pacuy€Tbl M  OLCHUBATH
PEANTMCTUYHOCTH MOJYYEHHOT0 3HAUEHUS (PU3NYECKOI BEITUYUHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOpble MOXXHO pELIUTh MPU MOMOLIU
(¢u3MUEeCKHX METO/OB, HCIOJIb3Ysl ONHUCAHHE MCCIEIOBaHUS, BbIIEIATH
npoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IMOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOICHHUI U ONBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (QU3MYECKUX SBICHUH  WIH
¢u3nueckux CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IEepHojaa KojieOaHuM NpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH NMPY>KUHBl U HE3aBUCUMOCTH OT
aMIUIATY]Ibl MaJIbIX KOJIEOaHUH, MPSIMOJIIMHENHOE paclpOCTpaHEHHUE CBETA,
paszioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHMs NpeaMeTa B coOuparomiei
JWH3€, HaOJIOJEHHE CIUIOIIHBIX W JUHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOSITEILHO  CcOOMpaTh yCTAaHOBKY M3 HW30BITOYHOro Habopa
000py10BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3YIbTAThI, POPMYIUPOBATH
BBIBOJIbL;

HOPOBOJIUTH NMPU HEOOXOJUMOCTHU CEPUI0 MPSIMBIX U3MEPEHUM, OIpenesss
cCpeqHee 3HAaYeHHE U3MepseMoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp crHoOco0a HW3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHH 0€3 HadaJlbHOM CKOpOCTH, IHepHoja
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JUIMHbI HUTH, 3aBUCHMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIICHHs OT yIja
najeHus1): IJJAHUPOBAaTh HMCCJIEJAOBAHHE, CaMOCTOATEIBHO COOMpATh
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



bu3NYecKUX BEIMYUH B BHUAEC TaOMuIl ¥ rpadUKoOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIeI0BaHus;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (PU3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOpPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPCHUE
CBOOOJTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTh, YacTOTa W TICPUOJ
KoJIcOaHWI MAaTEeMaTHYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuina coOuparomied JUH3bI, PaJAUOAKTUBHBIA (OH): IJIAHHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMCHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpEHUs, CIeAys NPEII0KEHHON WHCTPYKIIMH, BBIYUCIISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIIbTaThl C YIETOM 3aTaHHON
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIFOTHO TBEPAOE TEI0, TOYCHYHBIH HCTOYHUK
CBeTa, JIy4, TOHKAas JINH3a, TUIaHeTapHast MOJIC)Ib aTOMa, HYKJIOHHAst MOJICITb
aATOMHOTO sJIpa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX NOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmNHCaHus (B TOM YHCIE:
CIUJOMETp, JATYUKU TOJOKEHUS, PACCTOSIHUS M YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKU HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHrr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHMS N300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH INH3E;
OPUBOJIUTHL  TpUMEPHl  (HaXxoauTh  WHGOpPMAIMIO O  MpUMepax)
PAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHus 0€30MacHOCTH MpH O0palleHnu ¢ MpudopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK WHpOpManuu (U3NYECKOTO COJCpKAHHUS B
WNuTeprHete, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJIYyUYCHHON MH(MOpPMAIIMN Ha OCHOBE
MMEIOIINXCS 3HAHUH U TOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO-NMOMYJSPHYIO
JAUTEPaATypy PU3HUECKOrO COACPKAHUs, CIPABOYHbIE MATEpUAIIbl, PECYPCHI
cetu VHTepHer, BiaAeTb MNpUEMAMU KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHbIE COOOIIEHUS HA OCHOBE
uH(pOpPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COIEp)KaHUs,
nyOJIMYHO MPEACTAaBIATh PE3YIbTaThl MPOSKTHON MIIM UCCIIEI0BATEIBCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemMoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalre ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MIUpa
b K
1.1 ®dusurka - Hayka 0 IpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEJITNINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUN BellleCTBA
bub OK
2.1 CrpoeHue BelecTBa 1 nomorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubmuoreka [JOK
) BElllECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
3.1 Mexannueckoe IBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194




bubmuoreka [JOK

3.2 WNuepuus, Macca, MI0THOCTh ) 1
https://m.edsoo.ru/7f416194
3.3 Cuna. Bugpl cun 14 2 bubnmorera [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHus: TBEPIAbIMU 3 bubnuoreka [JOK
' TEJIaMH, )KUJAKOCTSIMHU 1 Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue KuJIKOCTH 5 bubmorexa HOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6 OK
5.1 PabGora 1 MmouHOCTH 3 1 nommorexa I
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaunmeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
)1 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE TeJla 7 1 bubnuoreka [IOK
' U WX B3aUMOJIcHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2JIEKTPUYECKUIT TOK 20 2 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Eubmrorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoneiicTBue Te 20 1 3
MMOACHCTEHIE TET https://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXPAHEHUS 10 3 nomotexa [{
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue Kojae0aHusi U BOJTHbI
bubmuorexa [JOK
2.1 MexaHn4ecKre KojacOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4ecKkre BOJHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3nen 4. CBeToBELI€E SIBJEHUSA




bubmuoreka [JOK

4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ onTUYECKUE PUOOPHI 6 3 Bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJICHUS
5.1 Hcnyckanve u morJIonieHne CBETa aTOMOM 4 1 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
b
5.2 Crtpoenune aToMHOTO siipa 6 1 nommorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 bl 7 1
JICPHDIC pEaKiiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTEIbH0-00001IaK0 M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABineHus
pupoibl. U3ndecKue SBICHUS

MexaHquCKHe, TCIIJIOBBIC, DJICKTPUUCCKUC,
MardivuTHBIC, CBETOBEIC, 3BYKOBBIC SABJICHUSA

dusnyeckre BEINIUHEI B UX HN3MCEPCHUC

Ypok-uccnenoanue "N3mepenne
TEMIEPATYPhl MPU TOMOIIN KUAKOCTHOTO
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”

Kak ¢usuka u mpyrue ecTeCTBEHHbIE HAYKH
M3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo/JI mo3HaHus. Onucanue GU3NIECKUX
SIBJIEHUH C TIOMOIILIO MOJZEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue "[IpoBepka runoTesbl:
JAbHOCTH MOJETA MIapUKa, MyIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM 0OJIbIle
BBICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAOUIUE TUCKPETHOE CTPOCHHE
BEIllECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITHI MO

9 HAOIIOJICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocCBs3b MEXy CBOMCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX bubnuorexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
12 Mexannueckoe nBrxeHne. PaBHoMepHoe 1 bubnuoreka [JOK
HEPaBHOMEPHOE ABIDKEHUE https://m.edsoo.ru/ff0a05¢c6
13 Cxopocts. EquHunibl ckopoctu bubmorexa LOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytn 1 BpeMeHU ABUKEHUS Bubnmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH uHepiuu. Bzanmoaeiicteue
15 TE€J KaK MPUYMHA U3MEHEHUSI CKOPOCTH Bubnmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JBUKEHHUS TEIl
16 IInoTHoCTh BemecTBa. Pacuetr maccel u bubmuoreka [JOK
o0bema Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpenenecHue
IJIOTHOCTU TBEPJOTO TEJIa»
13 Pemenne 3agau o treme "I1moTHOCTD bubnuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTspKeHus (aedopmariim)

NPYXUHBI OT HpHHO)KeHHOﬁ CHIIBI»




21

SIBnenne TaroreHus. Cuia TSHKECTH

CBs13b MEXly CUJION TSYKECTH U Maccou

bubmmoreka [{OK

22 tena. Bec Tena. Pemenne 3aau o teme

" " https://m.edsoo.ru/ff0al778
Cuna TsbKecTu

7 Cunia TsHKeCTH Ha APYrux IUlaHeTax. bubnuorexa [JOK
®u3nYecKue XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Hsmepettite ciut. Jluamomerp https://m.edsoo.ru/ff0al8cc

bubmmoreka [{OK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CroxxeHue AByX CHJI, HAPABJIEHHBIX MO bubmuorexa [JOK
OJIHOM ITpsAIMOM. PaBHOZEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pemrenue 3agad mo reme
"PaBHoaeiicTByIOIIAsA crt"

)3 TpeHue CKOJIbXKEHUS U TPEHUE TTOKOSI. bubnuoreka [JOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue

29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUSI OT bubnuorexa [JOK
CUJIBbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAOLIUXCS TOBEPXHOCTEN»

30 Pewienue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pewenue 3agau o remam: «Bec tenay,

31 «['pacduueckoe nzobpaxkenue cum», «CUITbD», Bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOEICTBYIOIIAS CUID»
3 KouTtponsHas pabota no temam:

«MexaHn4ecKkoe JABUKCHUCY, «Macca,




IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuimy, «CHuibn

13 Hasnenne. CriocoObl YMEHBIIICHUS U bubnuorexa [JOK
YBEJIIMYECHUS JTaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnuorexa [JOK
0T 00bEMa, TeMIepaTyphI https://m.edsoo.ru/ff0a2376
35 [Iepenauda naBneHus TBEPIBIMU TEIAMH, bubnuorexa [JOK
KUJKOCTAMHU U razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuoreka [JOK
JIeHCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau o reme «Jlapnenue B bu6moreka [IOK
’KHIKOCTH U rase. 3akoH [lackasy» https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Cooduaroriecs cocyibt https:/m.edsoo.ru/ff0a2970
39 I'mppaBnnueckunii npece Bubnmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [IpuamHb
A1 CYIIIECTBOBAHUS BO3IYIIHOW 000JIOYKH bubnuoreka [JOK
3emiu. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI Ha/l YyPOBHEM MOPs
bubnuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe qaBieHue hitps:/m.edsoo.ru/ff0a2b3a
N3mepenune atmocdepHoro napieHus. Onbit bubnuoreka [IOK
43
Toppuyennu https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnunoreka [JOK

BBICOTBI HAJT YPOBHEM MOPs

https://m.edsoo.ru/ff0a2fc4




Bapomerp-anepous. ATmochepHoe

bubmuoreka [JOK

45
JlaBJICHHE Ha pa3jIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1a4 o Teme "ATmMocdepHoe
naBiieHue"
A7 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE bubnuorexa [JOK
B HUX Te€JI0. ApXUMeI0Ba cuia https://m.edsoo.ru/ff0a3276
JlabopaTtopras pabora «OnpeneneHne
patop pu vp . bubmmoreka [{OK
48 BBITAIKMBAIOIIECH CHIIBI, IEHCTBYIOIIEH HA
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KHIKOCTH)
JlaGopaTopHas paboTa 1mo Teme
49 «HcciaenoBanue 3aBUCHMOCTH Beca Telia B bu6moreka [IOK
BOJIE OT 00BbEMA TOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
JacTH TeJla»
bu6mmoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas padora "KoHcTpynpoBanue
51 apeoMeTpa Ui KOHCTPYMPOBAHUE JIOJIKU U
omnpejesneHue e€ rpy3onoabEMHocTu"
Pemenne 3agau mo temam: «IlnaBanue
bu6mmoreka [JOK
52 cyaoB. BozayxomnnaBanuey, «JlaBienue
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUAKOCTEH U ra30B»
bu6mmoreka [JOK
53 Mexanudeckas pabora H
https://m.edsoo.ru/ff0a3{f82
bu6mmoreka [JOK
54 MoinHocTs. EauHuner MOIITHOCTH 1
https://m.edsoo.ru/ff0a3{f82
55 VYpok-uccnenosanue "Pacuér MomHocCTH,

pa3BUBacMON IIpH MOABEME TI0 JeCTHULE"




IIpocTeie Mexanu3mel. Peryar. PaBHoBecue

56
CHWJI Ha pblyare
KoHnTpomnsHas padora o Teme «JlaBneHnue
57 TBEPABIX TEJ, KUJAKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepouHas paboTa
PesepBubIit ypok. PaboTta ¢ Tekcramu no
53 Teme «/laBnenue TBEPABIX TEN, )KUAKOCTENU U bubmmoreka [{OK
razoBy» / Bcepoccuiickasi mpoBepouHas https://m.edsoo.ru/ffOadffe
pabota
Prruaru B Texuuke, ObITY U IPUPO/IE.
59 JlabopaTtopHnas pabota «lccnenoBanue 0.5 bubmorexa OK
. https://m.edsoo.ru/ff0a478e
YCJIOBUH PaBHOBECHS phluara
60 Pemenne 3agau 1o teme «Y cIoBUs bu6moreka [IOK
paBHOBECHS pblUaray https://m.edsoo.ru/ff0a48a6
Koaddumument monesnoro aecTrust
61 MexaHusma. Jlaboparopnas padoTa 0.5
«M3mepenue KII/ HaKIOHHOM MIOCKOCTH»
& Pemenue 3agau o reme "Pabora, bubnuoreka [JOK
moitgHocTh, KIT" https://m.edsoo.ru/ff0ad4c48
63 Mexanunueckas sHeprusi. Kunernueckas u bubnuoreka [JOK
MOTEHIUANbHAs JHEPTUs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUuun bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBHOE ONIPEAETICHUE
65 W3MEHEHHUs KHHETUYECKON U MOTEHIUATIbHON 1

OHCPTUH IIPpU CKATBIBAHUH TCJIa 110
HAKIIOHHOH ITIOCKOCTH"




Kontponsnas padora no teme «Pabora u

66 1
MOIIIHOCTb. DHEPIUs»

67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o | bubnuorexa [JOK
TeMe "MexaHnnueckoe JBIKeHHEe" https://m.edsoo.ru/ff0adee6
PesepBubiit ypok. PaboTta ¢ Tekctamu no

68 " I
teme "Pabota. MomHOCTb. DHEprus

OBIIEE KOJIMYECTBO YACOB I1O 68 12
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ungposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIlecTBa Ha |
OCHOBE TOJIOKEHHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdabie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEeMIIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBM)KEHUS YACTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS | bubnuoreka [IOK
BHYTPEHHEHN DHEPruu https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buns! Tennonepenauu 1 i

https://m.edsoo.ru/ff0a6412




VYpoxk-konpepenuus "[Ipakruyeckoe

bubmuoreka [JOK

11 HCMOJIb30BAHKUE TEIJIOBBIX CBOMCTB BEUIECTB
" https://m.edsoo.ru/ff0a65c0
1 MaTEpUaJIoB B LIEJSAX SHEProcOepexeHUs
2 KonnuecTBo TemnoTsl. Y AenbHas bu6mmoreka [{OK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TermooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
bubmmoreka [{OK
14 SIBIIEHUS TEIUI000OMEHa MpY CMEIIMBAHUN
. . " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueH BOIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJIESIEMOTO UM TIPH OXJIAXKICHUHU
16 JlaGopaTtopHnas paborta "Onpenenenue bubnuoreka [IOK
YIEIbHOU TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpACBaHHE
bu6mmoreka [JOK
18 KPUCTAJUIMYECKUX TeJ. Y IeJbHas TEeIIoTa
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaboparopHnas padota "Onpenenenue bubnunorexa [JOK
yEeJIbHOW TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanrie U KOHICHCAIIHSL. bubnunoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
)1 napooOpa3oBaHUs U KOHJICHCALIUH. bubnuoreka [IOK

3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EpHOTO JJaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

Brnaxxnocts Bo3ayxa. JlabopaTopnas padora
"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha onpeesieHne BIa)KHOCTH
BO3JlyXa

24

[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
[TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro npuratens. TenaoBbie
JIBUTATENIM U 3alATA OKPYKAIOIIEH Cpebl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

26

3aK0H COXpaHEeHUsI U MPEeBPALLEHHs SHEPTUN
B TEIUIOBBIX IpOIECCaxX

27

[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"TemnoBeie sBneHusd. 3Menenne
arperaTHbIX COCTOSIHMI BellecTa'

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbras padota o teme "TeruioBbie
sBIIeHUs. VI3MeHeHne arperaTHbIxX
COCTOSIHMHU BeriecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tei. [[Ba poaa
ANEKTPUIECKUX 3apSAI0B

30

VYpok-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apspKEHHBIX TeIl. 3aKOH
Kynona

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

aﬂeKTpI/ILIeCKOG II0JIC. HaprI)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH
CYIICPIIO3UITUH DJICKTPUICCKUX mojeu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




Hocurenu snekTpuyeckux 3apsjioB.

33 .
DneMeHTapHbli 3apsa. CTpoeHue atoma
34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs JIIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
DJIEKTPUYECKUX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
P Y bubmmoreka [{OK
36 cymectBoBaHus. cTouHnku
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
. bubmuorexa [JOK
37 JIeNCTBHS SIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 ANEKTPUYECKOTO IOJISI HA IPOBOIHUKHU U 1
JIUBIEKTPUKA"
39 DJIEKTPUYECKHI TOK B MeTajlax, )KUAKOCTAX bubnuoreka [IOK
U ra3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas 1ENb U €€ COCTaBHBIC YaCTH
A1 Cuna Toka. JlabopaTopHas padora 0.5 bubnuoreka [JOK
"M3mepeHue u peryaupoBaHue CUiibl Toka" ) https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoiabTMerp.
" bubmuoreka [JOK
42 JlaGopaTtopHnas padota "M3mepeHue u 0.5
" https://m.edsoo.ru/ff0a9¢e14
peryaupoBaHue HaPsKEHUS
43 ConpoTuBieHHE IPOBOAHUKA. Y I€IbHOE bubnunoreka [JOK
CONPOTHUBJIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTh
m ANEKTPUYECKOTO COMPOTUBIIEHUS 1 bubnunoreka [JOK

MPOBOJIHUKA OT €r0 JIJIUHBI, MJIOIAT!
MOINEPEYHOI0 CeUEHUs U MaTepuana"

https://m.edsoo.ru/ff0aa738




3aBHUCHUMOCTh CHUJIBI TOKA OT HaIIpsoKCHUAL.

bubmuoreka [JOK

45 3akon Oma Jyis yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaboparopHuas padota "HMccrnenoanne
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO YEPE3 bubnuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIBHOE
COEIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia
43 CJI0KEHUS HAPSHKEHUM MPH bubmuorexa [JOK
MOCJIENOBATEIBHOM COEIMHEHUU ABYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia
49 JUIs CEIJ'II)I I")rom Ir)IpI/I HapaHJP;CHBEOM ’ bubmorexa OK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa OMa bubnuoreka [IOK
JUTSL PA3iIMYHOTO COENUHEHHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
5 JlaGopaTtopHnas pabdota "Onpenenenue bubnuoreka [JOK
paboTHl U MOIIIHOCTH AJICKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUUYecKue IenH U MOTpeOuTenu
53 BHCKT;HHCCKOﬁ SHEPIuu B 61:91Ty. KopoTtkoe bubmmorexa [TOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJCHCTBUE
55 VYpok-uccnenosanue "M3yuenue nonaen bubnunoreka [JOK

HOCTOSHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0




MaruautHoe 1oje. MarHuTHOE T10JI€ 3eMITH U

bubmuoreka [JOK

56
€ro 3Ha4YeHHeE JUIs )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
57 "DnekTpuueckue 3apsabl. 3apsDKCHHBIC Tea bubnuorexa [JOK
U UX B3auMojieicTBUsI. IoCcTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUH TOK"
KonTponsnas pabora no teme
"DnexkTpuueckue 3apsaabl. 3apsKEHHbIE Tela
. . bubnuoreka [JOK
58 1 ux B3aumojieicTBus. [locTossHHBIN
B " . https://m.edsoo.ru/ff0abea8
anekrpudeckuii Tok" / Beepoccuiickas
MpoBepouHas paboTa
PeseprubIit ypok. PaboTta ¢ Tekctamu mo
" . . " bu6moreka [IOK
59 teme "[locTosiHHBIN anekTpruyeckuit Tok" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas paboTa
OnbIT OpcTena. MarautHoe nose
bu6mmoreka [IOK
60 3JIEKTPUYECKOTO TOKa MarHuTHoe noJjie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH ¢ TOKOM
[IpuMeHeHne 3EKTPOMArHuTOB B TEXHUKE.
" . bubnuoreka [JOK
61 JlaGopaTtopHas pabora "M3ydueHue necTBus 0.5
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM
DIEeKTpOABUTrATENb IOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 31€KTpoABUTaTENCH B
. bubmuorexka [JOK
62 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabota "KoHcTpynpoBanue u
u3ydeHue paboThl AeKTpoaBUraTesns”
63 OmnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM

nHaykuuu. [Ipasuno Jlenna




OnekrporeHepatop. CocoOb! MOTyUICHHS

64 ANEKTPUUECKOI S3HEPrUuu. DIEKTPOCTAHITUN 1
Ha BO300OHOBIISIEMBIX HCTOUHUKAX YHEPTUU
65 [ToaroToBka K KOHTPOJBHOU paboTe MO TEME |
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"
66 KonTtposnsHas paboTa o teme | bubmmorexa [IOK
"DnexkTpruuecKkue U MarHUTHBIE sIBJIeHUS" https://m.edsoo.ru/ff0acb14
67 PesepsHblit ypok. Pabota ¢ Tekctamu no | bubnnorexa [JOK
teme "TeruoBble siBiIeHUs" https://m.edsoo.ru/ff0accSe
63 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
teme "MarauTHele sSiBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5
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9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
| Mexanundeckoe aBuxeHue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMOIMHEHHOE IBIKECHIE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
CpenHsisi ¥ MTHOBEHHAs CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIMKCHHS. ['paduk 1
CKOpPOCTHU
JlaGopaTtopnas padora "Ompeneneaue
paTopHai P P bu6mmoreka [JOK
7 YCKOPEHMS TeJa P PAaBHOYCKOPEHHOM 1 1
. " https://m.edsoo.ru/ff0adb18
JIBU>KEHUH 10 HAKJIOHHOM MJIOCKOCTH
8 CBoOoauoe nmagenne ten. OneliTe Nanunes 1
PaBHOMEpHOE JIBH)KEHHUE 110 OKPY>KHOCTH.
P Py . bubmuoreka [JOK
9 [Tepuon u yactora oOpameHus. Jlnneitnas u 1
https://m.edsoo.ru/ff0aecl76
YIJ10Bast CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE 1




bubmuoreka [JOK

11 IIepsbiii 3ak0oH HproToHa. Bektop cuisl hitps://m.edsoo.ru/ff0ac6 12
2 Bropoi1 3akon HeroTona. bubnuorexa [JOK
PaBnozelicTByIOImAas cuiia https://m.edsoo.ru/ff0ae72a
N bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui https://m.edsofru/fane982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
bubnuorexa [JOK
15 Cuna ynpyrocrn. 3axox I'yka https://m.edSO(])_.[ru/fanecaZ
16 Pemenue 3agau no reme «Cuiia ynpyroctm»
17 JlabopaTtopHnas pabora «OnpeneneHue bubmuorexa [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Crna Tpeti https:/m. edsogru/fanﬂ38
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmmorexa IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas pabdota "Onpenenenue bubnuorexa [JOK
ko3 duimenTa TpeHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
o1 Pemrenue 3agau o treme "3akousl HeroToHa. bu6mmoreka [JOK
Cuna ynpyrocru. Cuna tpeHus" https://m.edsoo.ru/ff0atb8e
” Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTCHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBuxeHne Tex BOKpyr
23 rpaBUTAMOHHOTO IeHTpa (ComHevHast
cuctema). ['anaktuku"
24 Pemenne 3amau no teme "Cunna TSDKECTH U bu6mmoreka [JOK

3aKOH BCEMHUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5{8




IIepBas kocMu4ecKast CKOPOCTb.

bubmuoreka [JOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AOcomoTHO TBEpHOE Teso. PaBHoBecHe bubnuorexa [JOK
TBEPAOIO TeNa C 3aKPEMIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cuibl. LleHTp TspkecTn
PaBHOBecHe MaTepuabHON TOUKH.

7 AOcomoTHO TBEpIOE Teso. PaBHoBecHe
TBEPJIOTO TeJa C 3aKPEIIIEHHON OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TsbkecTn

)3 Pemenue 3agaq nmo reMe "MOMEHT CHIIBL. bu6moreka [IOK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
" bubmuorexa [JOK

29 MexaHnduecKkoe IBIKEHHE.

. " https://m.edsoo.ru/ff0b0408
BsaunMoneiicTsue Ten
KonTtponsHas padoTa o Teme
30 "MexaHN4eCcKO€e IBIKEHUE bubmmorexa [OK
N | ’ https://m.edsoo.ru/ff0b06ec
B3anmoneiictBue ten
Nmnynec tena. Ummnynbe cuibl. 3aK0oH
bu6mmoreka [JOK
31 COXpAaHEHUA UMITyJIbca. YIIPYroe u
. https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3aUMOJIEHCTBUE

1 Pemenue 3aga4 no teme "3aKkoH COXpaHEHUS bubnuoreka [JOK
uMmynbca' https://m.edsoo.ru/ff0b096¢

1 Ypok-koHpepenus "PeakTuBHOE IBHKEHUE
B IIPUPOJE U TEXHUKE"

bubnunoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTb 1

https://m.edsoo.ru/ff0b0a84




PaboTa cusbl TSDKECTH, CHITBI YIPYTOCTH U

bubmuoreka [JOK

35 CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopuas pabota «Onpenernenue
paboThI CUJIBI TPEHUS TTPH PABHOMEPHOM
36 JBKEHUH TEJIa TI0 TOPU30HTAIIBHOM
MMOBEPXHOCTH»
37 Cas13b sHepruu 1 padoTsl. [loTeHnanbHas
SHEPTUst
18 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHs PHEPTUH B MEXaHUKE
40 JlabopaTtopHnas pabota «/3y4yeHne 3akoHa bubmuorexa [JOK
COXpPaHEHUsI DHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxatomniue KojeOanus. BeiHyXIeHHbIC bubnuoreka [IOK
kojebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTuyecKui U NPY>KUHHBIA MasiTHUKA
Ypok-uccienoBanue «3aBUCUMOCTh Iepro/ia
44 KoJIeOaHUH OT KECTKOCTHU MPYKUHBI U MACChI bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiieHue 3HEPrUr MPU MEXaHUYECKUX
KoJieOaHusAX
JlaboparopHas paboTa «OnpeﬂveneHHe BuGmiorexa OK
46 4acTOTHI U IEpHUOA KOJeOaHUN IPY>KUHHOTO

MasATHHUKaA»

https://m.edsoo.ru/ffOblaec




Jlaboparopnas pabota «IIpoBepka

. bubnmoreka [JOK
47 HE3aBHCHMOCTH TIepro/ia KOJIeOaHuii rpy3a,
https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MAaCChI Tpy3a»
Mexanudeckue BoaHbl. CBOMCTBA
bu6mmorexa [{OK
48 MeXaHU4eCKUX BOJH. [IpononpHbie 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbBIE BOJHBI
49 Ypok-koupepeniusa "MexaHnueCKre BOJIHBI
B TBEpIOM Tee. CelicMudyeckre BOJTHBI"
50 3Byk. PacnipocTpanenue u oTpakxeHue 3ByKa
51 VYpoxk-uccnenosanue "Habnronenmne
3aBHCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 VYpoxk-koudepeHnius "YabTpa3ByK U bubnuoreka [IOK
nH(]pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
" bubnuoreka [IOK
54 3aKkoHbBI COXpaHeHHUs. MexaHnyeckue
" https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJIHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHu4eCcKue KoJaeOaHus u
BOJIHBI"
56 DIEeKTPOMarHuTHOE IOJI€. bubnnoreka [JOK
DIEeKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "[kana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue bubnunoreka [JOK

3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3n"

https://m.edsoo.ru/ff0b2fe6




VYpok-uccnenosanue "M3yueHne cBOICTB

bubmuoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOMIIEHOTO TenedoHa
60 Pemrenue 3agau Ha onpeieIeHUE YacTOThI U
JUTUHBI 3JIEKTPOMArHUTHOW BOJTHBI
61 DneKTpoMarHuTHas IpUpoJIa CBETa. bubnuoreka [JOK
Ckopoctb cBeta. BosiHOBBIE CBOIICTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
bubmmoreka [IOK
62 pacrnpocTtpanenue cBeta. 3atMenusi CoyHIIA U
https://m.edsoo.ru/ff0b3658
Jlynbt
3aKkoH oTpakeHUs cBeTa. 3epkaina. Pemenue
63 3a/1a4 Ha €HEHHE 3aKOHA OTpaxe bubamorexa LOK
Jad Ha TIPUMEHEHUE 3aKOH KEHUS
P P https://m.edsoo.ru/f0b38c4
cBeTa
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpEeHHEE OTpa)KEHHE CBETA.
bu6mmoreka [IOK
65 Hcnonp30BaHme MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTpa)XeHMsI B ONTHYECKUX CBETOBOJAX
JlabopaTtopHnas pabora "VccnenoBanue
66 3aBUCHUMOCTH YTJIa IPEJTOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajJieHus Ha TPaHule "BO3IyX-
crexsio""
Ypok-konpepenuus "Vcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka [JOK
68 JIunzel. OnTHyeckas cuja JIMH3BI 1

https://m.edsoo.ru/ff0b3f2c




bubmuoreka [JOK

69 [Toctpoenue n300pakeHU B TMH3AaX
https://m.edsoo.ru/ff0b444a
JIabopatopHnas pabora "Onpeznenenue
paTopHaz b P N bubmmoreka [{OK
70 (hOKYCHOTO PacCTOSTHUS M ONTHYCCKOMN CHIIBI
. " https://m.edsoo.ru/ff0b4206
coOMparomIei TUH3BI
71 Ypok-koHpepermus "OnTuaeckue TNH30BbIC bubnuorexa [JOK
npudops" https://m.edsoo.ru/ff0cOa7e
bubmmoreka [{OK
72 I'na3 kak ontuyeckas cucreMa. 3peHue
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledextor 3penus. Kax
COXpaHUTh 3peHue"”
Paznoxxenue 6enoro ceeta B criekTp. ONbITHI
bu6moreka [IOK
74 Herorona. CnokeHne CIeKTpaIbHbIX IBETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaGopaTtopnast padota "OMBITHI 11O
75 Pa3NIoKEHUI0 OEJIOT0 CBETa B CIEKTP U bubmuorexa [JOK
BOCHPUATHUIO LIBETA IPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOIIOJICHUH Yepe3 [IBETOBbIC (PUIBTPHI"
Ypok-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: nucriepcusi, uHTephepeHITUs U
mudpakms”
77 OmnsiTel Peszepdopaa u miianerapHast Mojiesb bubnnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarer bopa. Moznens atoma bopa
79 Hcnyckanue U MOTJIOLEHUE CBETA aTOMOM. bubnuorexa [IOK
KBantsl. JInHelyaTbie CIEKTPEI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnunoreka [JOK

ucnyckanus"

https://m.edsoo.ru/ff0c1550




bubmuoreka [JOK

81 PagnoakTUBHOCTE U €€ BUJLI
https://m.edsoo.ru/ff0c1672

2 Crtpoenue atomHoro siipa. Hykionnas bubnuorexa [JOK
MOJIEJIb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbIe npeBparnieHus. M30Tomns bubnmnorera [TOK

https://m.edsoo.ru/ffOclal4

%4 Pemenne 3agau mo teme: "PannoakTUBHBIC bubmmoreka [{OK
npespaieHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuoa monmypacnazna

26 Ypoxk-koudepennus "PagunoakTuBHbIE bubmuorexa [JOK
W3JIy4YEHHS B PUPOJE, MEUIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsiI0BOTO M MAacCOBOT'0 YHUCEI https://m.edsoo.ru/ff0c1c58

28 DHeprus CBsI3U aTOMHBIX sA1iep. CBA3b MACChI bubnuoreka [IOK
U DHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3agau no teme "SAnepueie peakuun'

90 Peakuuu cunTte3a u neiaeHus siaep. bubnuoreka [JOK
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-kouhepennus "SnepHas sHEpPreTUKA.

91 JleficTBUS palMOaKTUBHBIX U3yYEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHOM paboTe MO TeEMe

9 "DJIeKTPOMAarHUTHOE TOJIE. bubnnoreka [JOK
DneKTpoMarHuTHbIe BoJIHbL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

93 KonTponsHas pabota o Teme

"DIeKTpPOMAarHUTHOE MOJIE.




SHCKTpOMaFHI/ITHBIe BoJIHBI. KBaHTOBEIE

siBJIeHus "

94 [ToBTOpenue, 0606menue. JlabopaTtopHbie | | bubnmoreka [JOK
paboTsl 1o Kypcy "B3zaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [{OK

95 pacyeTHBIX U KaYEeCTBEHHBIX 3aJ1a4 110 TEME 1

" " https://m.edsoo.ru/ff0c2572
Tennossle mpoueccsl
[ToBTOpenue, 0606menue. Peenue
bubmmoreka [IOK
96 pacyeTHBIX U KaUYECTBEHHBIX 3aJ1a4 110 TEME 1

N https://m.edsoo.ru/ff0c2a22
"KIIJI TeryioBsIX ABUrarenci'
[ToBTOpenue, o6oomenue. Pemenne

97 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME 1 Bubnmorexa [IOK
P A https://m.edsoo.ru/ff0c2b30
"KIII s3nexTpoycTaHOBOK"

08 [ToBTOpenue, o606meHue. JlaboparopHsie | 1 bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBJICHUS" https://m.edsoo.ru/ff0c2c¢52
[ToBTOpenue, o6o6menue. Pabora ¢

" bubmuorexa [JOK
99 TEKCTAMH 10 TeMe "3aKOHBI COXPAaHEHUS B 1
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKe

100 [ToBTOpenue, o6o6menue. Padora ¢ 1 bubnuorexa [JOK
Tekctamu 1o TeMe "Kosnebanus v BOJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpeHue, 0606mEeHue. PaboTa ¢ | bubnnoreka [JOK
TekcTaMu 1o Teme "CBeToBbIC ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 0606menHue. PaboTta ¢

102 TekcTaMu 1o Teme "KBaHToBas U siiepHas 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOLIUX JAHHOC (1)I/ISI/ILI€CKO€ SBJICHUEC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYEHHBIX (U3MUECKUX SBICHUH B
OKpYKaIOIlleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 331a4y B yUEOHYIO, BBIACIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3UUECKUX SIBJICHUI

1.4

OTHCHIBaTh M3y4YCHHbIE CBOICTBAa Tel W (U3HUYECKUE SIBJICHHUS,
UCTIOJIB3YSl (U3NYECKHE BETUYMHBI, MpPH OMUCAHUHM IPAaBUIBHO
TpPakTOBaTh (DU3MUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHHs] W EIUHUIBl (U3NYECKHX BEJIUYUH, HAXOJIUTh
dbopMynbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMHU BeTUYMHAMU, CTPOUTH I'papUKK U3yUEHHBIX 3aBUCUMOCTEN

(1)I/ISI/ILIGCKI/IX BCIINYHNH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3YS H3YUYCHHBIC 3aKOHBI, IPpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa M 3allUChiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHEC

1.6

OOBSCHATh (PU3UUECKUE SBJICHHS, POLIECCHl U CBOMWCTBA Tell, B TOM
YhClIe M B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIISTb NPUYMHHO-CIEJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Jorudyeckux IaroB ¢ omopoil Ha 1 — 2
U3YyYCHHBIX CBOMCTBAa (PU3MUECKUX SBJICHUH, (PU3NYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3a7aun B 1 — 2 elCTBUS, UCIIONb3YS 3aKOHBI U
dopmynbl, CBs3bIBaOLINE (PU3UYECKUE BEIMYMHBI: HAa OCHOBE
aHaju3a YCIOBMS  3a/layd  3alUChIBaTh  KPaTKoe  YCIIOBHE,
HOJICTABIIATh (PU3MYECKUE BEITUYMHBI B (HOPMYJIBI U TPOBOIMTH
pacuérhl, HaXOAWTh CIPABOYHbIC JAHHbIE, HEOOXOIUMBIE MJIsi
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  IIOJYYEHHOU

(U3NYECKON BETMIMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUINTh HPU HOMOIIU
(1)I/IBI/I‘I€CKI/IX METOOOB, B OIIMCAaHHHW HCCIICAOBAHUS BbIACIATH
IpOBEpsieMOE  NPENINoJIOKeHHe  (TMIoTesy),  pasiaudaTth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yiabTaT, HAXOAUTH OIIIMOKH B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI IO €0 pE3yJIbTaTaM

1.9

MPOBOJIUTH OIMBITHl MO HAOMIONACHUIO (DU3UUYCCKUX SIBICHUW WIH
bu3nYecKuX  CBOMCTB  Teln:  (HOpPMYIMpOBaTh  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOUpaTh yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHus, 3aMMCHIBATh X0/ OTbITa U (POPMYIUPOBATH BBHIBOJIBI

1.10

BBITIOJTHATH TIPSIMBIE U3MEPEHHS C UCIIOIb30BaHUEM aHAJIOTOBBIX U
i (ppoBbIX MPUOOPOB, 3aNUCHIBATH MOKa3aHUS MPUOOPOB C YIETOM

3aJIaHHON a0COJIFOTHOU TTOTPEITHOCTH U3MEPCHUI

1.11

MPOBOJIUTh  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (hU3MUECKOI
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBaTh B IUIAHUPOBAHUM Y4e€OHOTO HCCIEAOBaHHS, COOMPATh
YCTAaHOBKY M BBITIOJIHATh H3MEPEHHs], CIENys TNPEI0KESHHOMY
miaHy, (UKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(GU3MYECKUX BEJIMYMUH B BUJIE TPEIIOKCHHBIX TaOIUIl U rpaduKoB,

ACJIaTh BbIBOJBI 11O PE3yJIibTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS q)HSquCKI/IX BCJIIMYHH, CIICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIpu  BbIIIOJIHCHHUH I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBujia TCXHUKHU 0€30IMacHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb IPHUHIUAIIBI JEeHCTBUSA HpI/I60p0B N TCXHHUYCCKHX
YCTpOP'ICTB, XapaKTCprU30BaTb MPHUHIUIIBL JeicTBUA N3YYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOﬁCTB C IMOMOIIBIO HX OIIMCAaHNA,




UCTOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SABICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJUTH TIPUMEPHl (HAXOMUTh WHPOPMAIUIO O TMPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHWS  (U3MYCCKHX  3HAHWHA B
MOBCEIHEBHON JKM3HHM Ui OOecredYeHHuss Oe30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMHd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHS 3J0POBbS M COONIIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MIHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HaHUU M MyTEM CPaBHEHUS Pa3IMUHbIX MCTOYHUKOB
BBLAETATh MHGOPMALMIO, KOTOpasl SIBJISIETCS MPOTUBOPEUMBOM HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBIITOJITHEHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO ~ JIUTEepaTypy (puU3MUecKkoro cojep:kaHus,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceth VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(pOopMaIuu U3 0THOW 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE ITMCbMEHHBIE U YCTHBIE COOOICHNUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB wuHMOpMaIu (PU3NIECKOTO
COJICpKaHUS, B TOM YHUCIIC ITyOJIMYHO JeNIaTh KPaTKUE COOOIIEHHSI O
pe3yabTatax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MPH 3TOM
IPaMOTHO HCIOJH30BaTh W3YYCHHBIH TMOHSATHHHBIA ammapaTr Kypca

(bU3MKH, COPOBOKIATH BHICTYIIJICHHE MTPE3EHTAI[UCH

1.19

OpU  BBIIOJIHEHWH  Y4eOHBIX MPOEKTOB U  HCCIENOBaHUI
pacrpefensaTe O00s3aHHOCTH B TpYIINEe B COOTBETCTBHUH C
IIOCTABJIIEHHBIMM 3aJadyaMM, CIEOUTh 3a BBINOJHEHHEM IIaHA
IEWCTBUM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIIHI, BBICTPAWBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsA MHCHHUC OKPYKAKOIIUX

8 KUIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUN B
OKpPYKaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IIPUPO/IE,
[P 3TOM MEPEBOANTD MPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBATh M3yYCHHbIE CBOMCTBAa Tel M (PU3MUECKUE SIBICHUS,
UCHOJIb3YSl (U3NYECKUE BEJIUYMHBI, MPHU OINUCAHUM MPABUIBHO
TpakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJb3YEMbIX  BEJIHYMH,
0003HaYeHHs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3NYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKHE SBJICHUS U MPOLIECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
GOpMyIUpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BBIpaKEHUE

1.6

O0OBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHUE U3
1 — 2 5orM4ecKkux maroB ¢ MOMOIbI0 1 — 2 M3y4YeHHBIX CBOWCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peuiaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATh KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/ld4du, BBI6I/IpaTB 3aKOHbI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I eé peuieHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL IIOJIYYCHHOC 3HAUYCHUC (1)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMHU JaHHBIMH

1.8

pacrno3HaBaThb HpO6JlCMLI, KOTOPBIC MOJKHO PCIIWMTL IpU IMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJB3yA OIMCAHUC HCCICAOBAHUA,




BBLACIIATH MMPOBEPACMOC NMPCAIIOJIOKCHNUEC, OLICHUBATL MTPAaBHUJILHOCTD

nopsAaaka ImpoBCACHHA UCCIICA0OBAaHUA, ACTIATh BHIBOJbI

1.9

MPOBOJMTH OTBITHI MO0 HAONIOACHUIO (PU3UYECKUX SBICHUN WU
(GU3NYECKUX  CBOMCTB  Tell:  (OPMYIHMpPOBATh  MPOBEPSCMBIC
MPEIIOJIOKCHUS, COOMpaTh YCTAHOBKY U3  TPEIIOKCHHOTO

000py/10BaHUs, OTIMCHIBATh XO/1 ONbITA U (POPMYJINPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MYECKUX BEJIMYMH, CPABHUBAThH
pe3yiabTaThl M3MEpPEeHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOrPEITHOCTH

IPOBOAMTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW  (huznuecKoit
BEJIMYUHBI OT JPYrOM C HCMOJIB30BAHMEM IMPSMBIX H3MEPECHHM:
IJIaHUPOBATh HUCCIIEOBAaHUE, COOMpPATh YCTAHOBKY M BBIIIOJHSTH
W3MEpeHus, cleAys MpeUIoKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl MOJY4YEHHOW 3aBUCHMOCTH B BHJI€ TaONIUI U IpaduKoB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0BaHUA

1.12

IPOBOAUTH  KOCBEHHBIE  H3MEpPEHHS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaTh ~ U3MEpEHHs,  coOupaThb  AKCIEPUMEHTAIHHYIO
YCTaHOBKY, CJIe[lysd TMpPEeAI0KEHHON HHCTPYKIMH, U BBIYUCIATH

3HAYCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKHU 0e30IacHOCTH IIpu pa60Te C

1a60paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHUS, UCHOJB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CX€MaM U CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPHUYCCKHUX Hener ¢ MNocJeJOBaTeIbHBIM U mapaujiCJIbHbIM
COCANMHCHUCM JJICMCHTOB, pa3jindad YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX nemnein

1.16

NOPUBOAUTE TpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpax)
NPAaKTUYECKOTO  MCIOJIb30BaHMs  (PU3MYECKMX  3HAaHMA B
NOBCEHEBHON KM3HM sl obOecrieueHUst OE€30MaCHOCTH NpHU

O6paH_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U coOmoAcHUS HOPM 3KOJOTI'MYCCKOIro

MOBEJICHUS B OKPYXAIOIIEN cpeae

1.17

OCYIIIECTBIISITh TMOUCK HH(pOpMauu (U3MYECKOTO COJCPIKAHUS B
cet VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN ¥ TyTEM CPaBHEHUS
JIOTIOTHUTEIHHBIX WCTOYHUKOB BBIICIATE HHPOPMAIHIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON I MOKET OBITH HEAOCTOBEPHOU

1.18

UCIIOJIb30BAaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COAEp KaHUs, CIpPaBOUYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamMu
KOHCIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3JaBaTb COOCTBEHHbIE IMCBMEHHbIE U  KpPaTKUE YCTHBIE
cooOrmienus, 0600mas UHPOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB
($u3NYECKOTo CcoJepaHus, B TOM 4HCie MyOJIMYHO MPECTaBIIATH
pe3yJAbTaThl MPOEKTHOM WA UCCIIEI0OBATEIIbCKOM ACSITEIbHOCTH, TTPU
3TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHBIM IMOHATUWHBIN ammapar

Kypca (hU3HKH, COMTPOBOXK/IATh BHICTYIIEHUE TIPe3eHTalen

1.20

IIPU BBITMOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUN (PU3HUECKUX
IPOLIECCOB PacHpeeiATh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjayaMi, CJEAUTh 3a BBIMOJIHEHUEM IUIaHA
JNEHCTBUII M  KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBATh
COOCTBEHHBI BKJIaJ, B JIEATEIBHOCTh TPYMIbl, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

paspemiatb KOHGIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3indaThb ABJICHUSA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘IGCK06 SIBJICHUC

1.3

PaCro3HaBaTh MNPOSABIICHUC H3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH B

OKpyKaromeM MUpe, B TOM YUCIIC (I)I/ISI/I‘{CCKI/IC SIBJICHUS B IpUPOAC,




IPU 3TOM TIEPEBOIUTH MPAKTHUYECKYIO 33a]]a4y B YU€OHYIO, BBIIENIATH

CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKM) PU3NICCKUX SIBICHUI

1.4

ONMCBHIBATh HM3y4YCHHBIC CBOMCTBA Tel U (PUIUUECKUE SIBICHHS,
UCTIONB3YS (U3NYECKUE BEIMYUHBI, NPU ONHCAHUH IPABHIHLHO
TPAaKTOBaTh  (U3MYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHULBl (U3NYECKUX BEJIMYMH, HAXOIUTh
(GopMyInbl, CBS3BIBAIONINE JaHHYIO (PU3MYECKYIO BEIHMUUHY C
JIPYTrUMH BeTMYMHAMH, CTPOUTH Ipa(pUKK N3yICHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEpPU30BaTh CBOMCTBA TEJ, (PU3NUECKUE SBJICHUS U TIPOLIECCHI,
WCIIOJIb3ysd H3YYECHHBIE 3aKOHBI, MpPU 3TOM [JaBaThb CJIOBECHYIO
GopMyIHpPOBKY 3aKOHa U 3alHUCHIBAaTh €r0 MaTeMaTU4YecKoe

BBIpa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE CHUTyalluil IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISABJIIATH HpI/I'-II/IHHO—CJ'Ie,Z[CTBeHHI)Ie CBsI3U, CTpOI/ITI) O6’I)$ICHCHI/IC nu3
2 — 3 JIOTMYECKUX IIAaroB ¢ MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

buznyeckux sABIEeHUHN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTth pacuy€THbIC 3a7add (OMUparonuecs Ha CUCTeMy u3 2 — 3
YpaBHEHHI), HCIIONB3ys 3aKOHBI H (OPMYINBI, CBS3BIBAIONINEC
¢u3uvecKkue BEIUYMHBI: HA OCHOBE aHAlM3a YCJIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONINE HIIH
M30BITOYHBIE IaHHBIE, BRIOUPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIC
JUIsSL PEUICHUsS, TIPOBOJUTH PAcYEThl M OLICHUBATh PEATHCTUYHOCTD

IMOJIYYCHHOI'O 3HAaUYCHUA (bPI?»PI‘ICCKOfI BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIB3Ys OINMCAHNEC UCCICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUC, OLUCHHUBATL IIPABUJIbHOCTL IIOpSAAKaA
IMPpOBCACHUA HMCCIICAOBAHUA, JACJIAaTb BbIBOIAbI, HHTCPIIPECTHPOBATDL

PE3yIbTaThl Ha6HIOI[eHPII>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (bI/I3I/I‘IeCKI/IX SIBIICHUH WU
(l)I/I3I/I‘IeCKI/IX CBOMCTB T€JI: CaMOCTOSTEIBHO CO6I/IpaTL YCTAHOBKY U3
M30BITOYHOTO Ha6opa O60pyI[OBaHI/IH, OIIMChIBATb XOJ OIIbITa U €ro

pe3yabTaThl, HOPMYIHPOBATH BBIBOIbI




1.10

OPOBOJUTH TP HEOOXOJUMOCTH CEpPHUI0 TPSAMBIX H3MEPEHU,
OTpeensisl CperHee 3HaueHHEe HM3MepseMOl BeluuuHbl ((PoKycHOE
paccrosiHue coOuparomieil JTuH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTENBHOTO Iprdopa)

1.11

MPOBOJIUTh MCCJICAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUI: TUIAaHUPOBATh UCCIEAOBAHHUE,
CaMOCTOSITEIBHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYWH B BHJIC TaOIUITH

Fpa(i)I/IKOB, ACIAaTh BBIBOJBI MO PE3YJbTaTaM UCCICI0OBAHUA

IPOBOJAMTH  KOCBEHHBIE  W3MEpPEHHUS  (PU3MYECKUX  BEJIMYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHs,  coOupaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATE W3MEPEHMs, CIEAyd IPEeIOKEHHON
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJYyYEHHBIE PE3yJIbTAaThl C YYETOM 33J@HHOM MOIPEIIHOCTH

n3MEepeHun

1.13

coOnroAaTh mMpaBuiia TEXHUKH Oe3omacHOoCTH TMpu paboTe ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

pa3nu4aTh OCHOBHBIE MPU3HAKM U3YyUYEHHBIX (U3UUYECKUX MOJICIEH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOYECHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3A, IJIAHETapHasi MOJENlb aroma,

HYKJIOHHasd MOJACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPUHLHUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHCAHUS, UCIOJIb3YS
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXCMbI W CXCMATHYHBIC PUCYHKU H3YUCHHBIX
TCXHHUYCCKUX YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB n
TCXHOJIOTHYCCKUX ITPOLUCCCOB IIPU PCHICHNUHU y‘IC6HO-HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMbI JJIA ITIOCTPOCHHUA H306p8.)K€HPIﬁ B IINTIOCKOM

3epKaie U coobuparomeit TuH3e

1.17

NOPUBOAUTE TpUMEPhl (HAXOAUTh HUHPOPMALUIO O MpUMEpax)
OPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B
MOBCEHEBHON KU3HM Il obOecredueHUs: O€30MaCHOCTH  IPH

O6paH_leHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U C06ﬂBlHCHHﬂ HOPM 3KOJIOT'MYCCKOro

MOBEJICHUS B OKPYXAIOIIEN cpeae

1.18

OCYIIIECTBIISITh TMOUCK HH(pOpMauu (U3MYECKOTO COJCPIKAHUS B
cetr IHTEepHET, CaMOCTOSTETLHO (GOPMYIUPYST TTOMCKOBBIN 3aIpoc,
HAaXOJWTh TIyTH OMNPEACICHHUS JOCTOBEPHOCTH  IOJYyYCHHOM
uH(POPMAIIMKM Ha OCHOBE WUMEIONINXCS 3HAHWUN W JOMOJTHUTEITHHBIX

HUCTOYHHUKOB

1.19

UCIIOJIb30BaTh TMPH BBHINOJHEHUM Y4YEOHBIX 3aJaHUN Hay4HO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOro COAEp KaHUs, CIpPaBOYHbIE
Marepuansl, pecypcbl cetn MHTepHeT; BiageTe NpUEMaMHU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHBIE MUCHLMEHHBIE WU YCTHBIC COO6I].[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I U3 HECKOJIBKUX HCTOYHHKOB (bHSI/ILIeCKOFO
COJIep’KaHus, MyOJMYHO MPEACTABIATh Pe3yabTaThl MPOEKTHON HIIU
HCCTIEOBATENIbCKON  JCSITENIBHOCTA, TPH  OTOM  T'PaMOTHO
WCIOJIb30BaTh H3YYCHHBIM MOHSATUWHBIA anmapar HM3y4aeMoro
pasnena GU3MKU U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluei ¢

y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB

1.21

IIPU BBINOJIHEHUN YU4E€OHBIX IPOEKTOB U HCCIEI0BaHUN (PU3HMUECKUX
IPOLIECCOB pacHpeeNiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJIHEHUEM IlJIaHA
JNEUCTBUII M  KOPPEKTUPOBATh  €ro, aJeKBaTHO OIEHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIbl, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pazpemniats KOHQIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O HpHUpoAe. SIBICHHS NPUPOJBIL.
®u3nyecKue SBICHHUSA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®dusnueckue BeIMYMHBL. VI3MepeHue QuU3MUECKUX
BenmuuuH. Dwmsmueckue mpubopel. [lorpemHocTh

n3MepeHnil. MexxayHapoaHas CUCTEMA €TUHUIL

1.3

EcTtecTBeHHOHAyUHBIN METOJ MMO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIBH)KEHUE TUTIOTE3,
SKCIIEPUMEHT T1I0 TPOBEPKE THIOTE3, OOBSICHECHUE

HaAOJIFOIAEMOTO ABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue pabOTHI:

H#H##Par###l3mMeperne pacCTOSTHUM.
###Par###l3mepenne 00béMa XUJIKOCTH U TBEPIOTO
Tena.

#H##HPar###0OnpenesieHre pa3MepoB MajbIX TeJl.
###Par###13mMepenue TemrepaTypsl NpU MOMOUIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNHN BEILIIECTBA

2.1

#H##Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. OmNbITHI, I0KA3bIBAIOLIUE JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ] Bukenne  yactun  BemecTBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUIl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, tupdysus

2.3

BzauMmopelicTBue 4yacTuIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHUEC
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###Par#H#ArperaTHbie COCTOSIHMS BEILECTBA:
CTPOEHHUE rasos, KUIKOCTEN u TBEPABIX
(kpucTtainyeckux)  Tel.  B3auMocBs3p  Mexay
CBOMCTBAaMHM  BEUIECTB B  pa3HbIX  arperarHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0OEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI

2.6

[IpakTnueckue pabOThI:

###Par###Onenka tuaMerpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHueM poTorpaduii).

#H##Par#H##0OnbITel 10 HAOMIOAEHUIO  TEIJIOBOTO
paciupeHus ra3os.

#H##Par#H#OnbITl 10 OOHApPY)KEHHMIO JEMCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHHE
##HPar###Ckopocte.  CpenHsast ~ CKOpOCTb  IpHU
3.2 HEPaBHOMEPHOM JBIKEHUHU. Pacuér myTtu U BpeMEHHU
JIBUYKECHHUS
SlBnenne nHepuuu. 3aKOH MHEpUUU. B3aumonelicTeue
33 T€J KaK MPUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa UHEpTHOCTH Tena
34 #H#HPar### InotHocTs BentectBa. CBA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMA BelllecTBa
3.5 Cuila Kak XapaKTepUCTHUKa B3aUMOICUCTBUS TEI
36 Cuna ynpyrocty u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETPA
37 ###Par###IBnenue tarotenus u cuna Tsokectd. Cuna
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpeHusa. TpeHue CKOJbXKEHUS U TPEHUE MOKOS.
. Tpenue B npupoJe U TEXHUKE
3.9 ###Par###Cl10)KeHME CUJI, HAllPaBJICHHBIX IO OIHOMU
. npsiMOH. PaBHOAEHCTBYIOIIAs CUII
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHue CKOPOCTH PABHOMEPHOIO JABMKEHUS
(wapyka B OKUAKOCTH, MOJEIH 3JIEKTPUYECKOTO
aBToMOOWIE M Tak nanee). OmpexneneHue cpenHeit
CKOPOCTH CKOJIbKECHHS Opycka WM [IapuKa [0
HAaKJIOHHOM IuIockocTH. OmpeneneHue IIOTHOCTH
TBépHoro  Tena.  OnbITel,  JEMOHCTPUpPYIOLIUE
3aBHCHUMOCTH pacTshKeHus (edopMaliin) Ipy>KUHbI OT
IPWIOKEHHON cuiibl. ONBITBI, JEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIBKEHUSI OT Beca Teja U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnueckne SBIICHUS B IpUupoac: NpUMEPbI ABUKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMU B )KMBOY M HEXKMBOW IIPUPOJIE,
NEMCTBHE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHn4eckue ycTpoucTBa: JMHAMOMETD, IO JIINITHUKA

TIABJIEHME TBEP/BIX TEJL, JKUIKOCTEI 1 TA30B

4.1

Hasnenue TBEpmoro Tena. CrnocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUA

4.2

JaBnenne rasza. 3aBHCHUMOCTH MJaBIICHUS Taza oOT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIAMH, KUIKOCTIMU U

razamu. 3akod Ilackans. [IHeBMaTHUECKHE MAIIHEI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuil napaJiokc. CooOmaromecs

COCYIHhI. r UAPaBINYCCKUEC MEXAaHU3MBI

4.5

Atmochepa 3emuin U aTMocepHOE JaBICHHE.
[IpuuuHbl  CcyliecTBOBaHUS BO3AYIIHOW  000JOYKU
3emuIH. OmnbIT Toppuueru. 3aBUCUMOCTh
aTMOC(epHOTO JaBlIEHUS OT BBICOTHI HAJ YPOBHEM

MOpsI

4.6

N3mepenue armocdeproro maenenus. [Ipubopsl ams

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBrue XKUAKOCTH M rasa Ha IOIPYXKEHHOE B HUX
Teno. BeiTankuBaromas (apxuMmenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJE OT
00béMa MOrpyXKEHHOW B JKUJIKOCTb YacTU Tela.
Onpenenenre BBITAIKUBAIOLIEH CUJIBI, IEHCTBYIOLIEH
Ha Telo, MNOrpykEHHOE B JKHUIKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOIIEH CHJIbI, IEUCTBYIOLIECH
Ha TeJO B JKMJIKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIME 3aBUCHMOCTh  BBITAJKHBAKOLICH
CHUJIBI, ICCTBYIOIICH Ha TEJIO B KUJKOCTU, OT 00BEMA
MOTPYKEHHOU B KUIKOCTh YaCTH Tela U OT IUIOTHOCTH
xkuakoctu.  KoHcTpyumpoBaHue — apeomerpa WM
KOHCTPYHpPOBAaHHE JIOJKM M  omIpeneneHue  eé

Irpy30I10AbEMHOCTH

4.10

®dusnveckue  SABJICHUS B  MPUPOJC:  BIUSHHE
aTMOC(epHOTO JIaBJICHWsI Ha JKHBOM OpPraHu3M,

TJIaBaHUE PhIO

4.11

TexHudeckre yCTpOWCTBA: COOOIIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN TIpecc,
MaHOMETp, OapoMeTp, BHICOTOMED, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanundeckast pabora

5.2 Mexanndeckasi MOITHOCTb

s3 [Ipoctbie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs

' iockocTh. [IpaBuio paBHOBecHs pblyara

54 [IpumeHnenue npaBuia paBHOBECHSI phluara K OJI0Ky
«3onotoe  mpaBwio»  MexaHukd. Kosdduuuent

5.5 MOJIE3HOTO  JeicTBUA  MexaHu3MoB.  IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loreHumanpHas SHEPTUM TeJa, MOJHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

- [Tonnas MexaHuueckasi SHEprus. 3aKOH HU3MEHEHUs U

COXpPaHCHUA MEXaHHU4YeCKOM OHEPTrun




5.9

[IpakTuyeckue paboOTHI:

###HPar###Onpenenenne pabOThl CHIIBI TPEHHS TPH
PaBHOMEPHOM JBIDKCHHM Te€Jla IO TOPU30HTAIHHON
noBepxHoctu. lccnenoBaHue yCIIOBHM paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHON IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

YCI0BCKa

5.11

TexHuueckue yCTpOMCTBA: phlYar, IOJABHKHBIM U
HEMO/IBUKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kox
pasnena

Kon
3JIeMEeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOM
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Mosiekyl.  OmbIThl, MOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOHGKYHﬂpHOKI/IHCTH‘ICCKOﬁ TEOpHU

6.2

Mopnenu TBEPAOTO, KUAKOTO U razoo0pa3HOro
cocrosinuil BemectBa. Kpucramnmuyeckue u amopdHbie

TCJ1a

6.3

OOBsiCHEHHE CBOMCTB I'a30B, JKUJIKOCTEH U TBEPIBIX TEI
HA OCHOBE TMOJOXEHHH MOJEKYIIPHOKMHETHYECKON

Teopuun

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUA

6.5

TenmoBoe pacmpeHuc U CixxXaTnue

6.6

Temnepatypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUSA YaCTHUIL




Bryrpennss SHEpPIHUsl. Cnoco0sr U3MEHEHUS

6.7 BHYTPEHHEW SHEPruu: TEIUIoNepesaya U COBEPIICHUE
paboTsl
63 Buast TeIJIOTNepeIaun: TETJIOMPOBOAHOCTb,
' KOHBEKIIUSI, U3JTy4CHHE
KomuuectBo  TermoTel.  YaenbHas — TEIUIOEMKOCTH
6.9
BELIECTBA
TeruiooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOTO OajaHca
611 [InaBnenne W  OTBEpJAEBAaHME  KPUCTAIUTMUYECKHUX
' BEILIECTB. Y IeIbHAs TEIUIOTA TUIaBICHUS
[TapooOpazoBanne wu  KoHaeHcauusa. Mcnapenue.
610 Kunenue. VYaenpHas Temnora mapooOpa3oBaHMs.
' 3aBUCHMOCTD TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 BnaxxnocTts Bo31yXa
6.14 DOHeprus TOIIMBa. Y IeJbHAs TEII0Ta CrOPaHUs
[Ipunnuner  paGoTel  TemoBbix apurarenend  KIT/]
6.15 TEIUIOBOTO JBUraTesis. TersoBble JBUraTeNy U 3alluTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHS M TMpEBpallleHUus HHEPruu B
6.16
TEIUIOBBIX IMpolieccax
[IpakTueckue pabOTHI:
###Par#H#ONbITEL 10 OOHAPYKEHUIO JIEHCTBUS CHUI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#H#H#HPar###0nbITel 110 BBIPAILMBAHUIO KPHUCTAJIJIOB
6.17 IIOBAPEHHOM COJIM WM caxapa.

#H#HPar###OnpiTel Mo HaAOMIONEHHIO  TEIJIOBOTO
pacIIipeHysi ra30B, )KUJIKOCTEN U TBEPIBIX TEIl.
###Par###Onpenenienne 1aBleHNs Bo3ayXa B OajsioHe

HITPHILIA.




H#H#Par###OnbIThI, NEMOHCTPUPYIONINE 3aBUCHUMOCTD
JABJICHUS BO3MyXa OT ero oObEMa M HarpeBaHUS WU
OXJIQXKJICHHSL.

###Par#H#] IpoBepka TUIIOTE3bI JIMHENHOMN
3aBHCHMOCTH  JUIMHBI ~ CTOJOMKA  JKHAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMIIEpaTyphI.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJla B Pe3yJbTaTe TeIlonepenadyn U padoTh
BHEIIHUX CUJI.

###Par###lccnenoBanue sBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
##H#Part##OnpeneneHue KOJIMYECTBA TEILIOTHI,
MOJTYYeHHOTO BOJIOM TIPH TEIJIOOOMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

##H#HPar###Onpenenenre  ynenpbHON — TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npoiecca UCIapeHus..
###HPar###0OnpenesiecHue OTHOCHUTENIBHOM BIIAXKHOCTH
BO3/IyXa.

#H##HPart###Onpenenenue yIEIbHOMN TEILIOTEI

IJIaBJICHHUS JIbJA.

6.18

Qdusnyeckue SBJICHUS B MPHUPOJAE: IMOBEPXHOCTHOE
HAaTSDKEHME U KalWUISIpHBbIE SBICHUS B TMPUPOJIE,
KPUCTAJUIBI B IPpUPO/IE, n3aydeHrue ConHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 0O0pa3oBaHHE POCHI,

TyMaHa, UHE:, CHEra.

6.19

Texuuueckue YCTpOﬁCTBaZ KallWJJIApbl, IIPHUMCPBI
HCIIOJIb30BaHUA KpHUCTAJIIOB, JKUJIKOCTHBIN TEPMOMCETD,
AaTYruK TEMIICPpATypbl, TCPMOC, CUCTEMaA OTOIIJICHUA
AOMOB, TUTPOMETPHBI, IICUXPOMETP, IAPOBaAA Typ6I/IHa,

ABUT'aTCJ]Ib BHYTPCHHCTO CIrOpaHus.

SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

SJ'ICKTpI/ISaI_II/ISI TCII. I[Ba poaa SJICKTPUUCCKUX 3apsA10B




B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTb CWJIbI B3aUMOJIEHCTBUS 3apSKEHHBIX TEI
OT BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuyeckoe noJe. HanpsoxkénnocTs

7.3 anekTpuueckoro nois. IlpuHnun  cymepno3unuu
AJIEKTPUYECKUX MOJIEN (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBogHuku
U IUDIIEKTPUKH

7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

6 ONeKTpuuecKuid  TOK.  YCIIOBUS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKa
HevictBus JJIEKTPUYECKOTO TOKa (TemyoBoe,

7.7 XMMHYECKOE, MAarHuTHOE). ODJEKTPUYECKUH TOK B
KHUJIKOCTSIX M ra3ax

- OnekTpuyeckas uenb. Cuiia Toka. ODIEKTPUYECKOE

' HalnpsHKeHUe
79 ConpoTuBieHue MPOBOJTHUKA. VnenbHoOE
' COINIPOTHUBJIEHUE BELIECTBA

7.10 3akon OMa Jyis ydyacTka Lenu
[TocnenoBarenbHOe U MapajuleIbHOE COEIMHEHHE

7.11
IIPOBOJITHUKOB
PabGota M MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenna

213 DJeKTpUYecKue LENu U NOTPEOUTETN IEKTPUUECKON

' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocrostHHbIe MarHuThl. B3aumoeicTBre MOCTOSHHBIX

7.14
MarHuTOB

715 MaruautHoe mnosne. MarHutHoe mojie 3eMIU U €ro

. 3Ha4YeHHeE IS )KU3HU Ha 3emiie

716 Oneir Opcrena. MarHuTHOE MOJIE AIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHuTOB B TECXHUKC




JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIeKTPOABUTATENb TOCTOSIHHOTO ToKa. Mcronp30Banne

7 NIEKTPOJBUraTeIey B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

Oneitel  ®apaned. SIBieHue  3IEKTPOMarHUTHOMN
7.18

uHayknuu. [Ipasuio Jlenna

DIIEKTPOTEHEPATOP. Crioco6b1 MOJTY4CHUS
7.19 JNEKTPUYECKOM  SHEpruu.  ODJEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTnueckue pabOTHI:

OnbIThI IO HAOTIOACHUIO AJIEKTPU3ALIUH TET UHIYKIUEH

U TIPU COTIPUKOCHOBEHHUU.

HccnenoBanve AeHCTBHS BJIEKTPUUECKOTO TOJS HA

MPOBOJAHUKY U TUAIIEKTPUKU.

COopka W mpoBepka pabOTHl AIEKTPUUECKOW IIETH

IIOCTOSIHHOTO TOKa.

M3MepeHue U peryJmpoBaHue CHJIbI TOKA.

H3mepenue u peryaImpoBaHyue HaPsKECHNUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO

4yepe3 pEe3HUCTOp, OT CONPOTUBIIEHUS PE3UCTOpa U
220 HaIPsDKEHUS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPHPYIOIINE 3aBUCHMOCTh
AIIEKTPUYECKOTO COTPOTHBIICHUS MPOBOJAHUKA OT €TI0
JUTHBI, TUTOIIa/TN MIOTIEPEYHOTO CEYCHUS M MaTepuara.
[lpoBepka mpaBmiIa CIOKEHUS HANPSDKCHUH IIpH
IIOCJIEZIOBAaTEIbHOM COEAMHEHUU JIByX PE3HCTOPOB.
[TpoBepka nmpaBuiia st CUIIBI TOKA HPHU TapalIeIbHOM
coeqMHEeHUu pesuctopoB. OrmpeneneHue  padboOThI
JNIEKTPUUECKOI0 TOKA, WUAYLIETO0 4Yepe3 Pe3HCTop.
OmnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEJIIEMOM Ha pe3ucrope. HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, MAYILEr0 Yepe3 JaMIIOuKy, OT

HanpspkeHus Ha Hell. Onpenenenne KIIJ[ varpeBarens.




UccnenoBanne MAarHUTHOTO B3aUMOJICHCTBUS
MOCTOSIHHBIX MarHutoB. M3ydeHHe MarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB TMpPH HUX OOBEIUHEHUU U
pazaenenun. MccienoBanue IeUCTBUA SJIEKTPHUIECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHUIBI
B3aUMOJICHCTBUSA KATYIIIKKA C TOKOM U MarHuTa OT CHJIbI
TOKAa ¥ HampaBJeHUs TOKa B KaTymke. l3yuenwue
JEUCTBUSI MAarHUTHOTO TIOJIE HA TIPOBOJHUK C TOKOM.
KonctpynpoBanue i W3y4YCHHUE paboThI
3JIEKTPOIBUTATEIIS. H3mepenne KITA
3JIEKTPOJIBUTATEIbHON  YCTaHOBKH. OneITel 110
HCCIICTOBAHUIO SIBJICHUS AIIEKTPOMArHUTHON
WHIYKIIUU: WCCJIEIOBaHUE W3MEHEHUM 3HAYCHUS W

HaIlpaBJICHHUA HHAYKIIUOHHOI'O TOKa

Ousnyeckue SBIECHUS B TMPUPOJE: DIIEKTPUUYECKHE

ABJIGHUST B aTtMocdepe, JNEKTPUYECTBO  IKHUBBIX

7.21 OpraHru3MOB, MarHUTHOE TI0JIe 3eMJIH, IPEiQ MOTOCOB,
POJTb MATHUTHOTO TTOJISL TSI )KU3HH Ha 3eMiie, MOJIIPHOE
CHSIHHE
TexHUUECKHE YCTPOWCTBA: AJIEKTPOCKOII, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUICCKON SHEPTHUH,
S AJIEKTPOOCBETUTENIbHBIC TPUOOPBI, HarpeBaTesIbHbIC
' AIEKTPOTPUOOPHI (IpuMepsl), ANEKTPUICCKHUE
NPEIOXPAHUTENH, SICKTPOMArHUT, 3JICKTPOJIBUTATEIh
MOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMble 371€MEHTHI COACPKAHUS
paznena JJIeMEHTa
8 MEXAHUWYECKUE ABJIEHUA




Mexannueckoe JABWKEHME. MarepuanbHas TOYKa.

8.1 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHUS
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE
###Par#Ht#HepaBHOMepHOE IIPSIMOJIMHEWHOE
8.4 nBkenne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla IIPH
HEPaBHOMEPHOM JIBUKEHUU
g5 Vckopenne.  PaBHOYCKOpPEHHOE — NPSMOJIMHENHOE
' JIBIKECHUE
8.6 #H##Par###CBo00 100 anenne. OnelTe! I annnes
###Par#Ht#PaBHOMEpHOE JBU)XEHHE IO OKPYXHOCTH.
8.7 [lepuon u wacrota obpamenus. Jluneitnas u yrimosas
ckopoctH. LleHTpocTpeMHuTeNnbHOE YCKOPEHHE
8.8 ITepBrriit 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroToHa
8.11 #H##Par###] [puHUUI Cyneprno3uiiu CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ###Par###(Cuna TpeHUs: CuUjla TPEHHS CKOJIBXKEHUA,
' CHUJIa TPEHHUSI ITOKOS, IPYTHe BUJIbI TPEHUS
214 ###Part###(Cuna TSHKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaCHUS
815 JBwxenue mmaner Bokpyr Cousnma.  IlepBas
' KocMuYeckasi ckopocTb. HeBecoMocCTh U meperpy3ku
816 PaBHOBecue MarepualibHOM  TOUKH.  AOCOIIOTHO
' TBEPAOE TEJIO
817 #H##Par###PaBHoBecre TBEPIOTO TeJla C 3aKPEIIEHHOM
' OCbI0 BpaieHus. MoMeHT cuiibl. LleHTp Tshxectn
8.18 Nmnynsc Tena. U3meHnenne uMirynbsca. IMysabsce cumsl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 #H##Par###PeakTUBHOE IBUKEHUE
8.21 Mexanunueckasi paboTa ¥ MOITHOCTb




8.22

Pabora cun TskectH, ympyroctd, TpeHus. CBs3b

SHEPTUu U paboThI

8.23

HOTGHI_II/IaJIBHaSI OHEprusa TCJIa, MNOAHATOrO Hal

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHass SHEPIUs CKATON NIPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETHUYECKOUW SHEPIUU

8.26

###Par#H##3aKoH COXpaHEeHUSI MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ornpezenenue cpeiHe CKOPOCTH CKOJIbXKEHHUs OpycKa
WM JIBIDKCHUS IIapUKa MO HAKJIOHHOW TJIOCKOCTH.
Ornpenenenne YCKOpEHHUs Tella MPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM  JIBIDKCHMH  0€3  HadaJbHOU
CKOPOCTH.

[IpoBepka TUMOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU ITYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

Uccnenosanue 3aBHCHUMOCTHU CHJIBI TpEeHUs
CKOJIKEHUSI OT CHJIBl HOPMAJIBHOTO JIaBJICHHUSI.
Onpenenenre KOdIPPHUIMEHTa TPEHUS CKOJbKEHHS.
Omnpenenenue >KECTKOCTH mNpyxuHbl. OmnpenencHue
paboThl CHIIBI TPEHUs MPU PABHOMEPHOM JBHKEHUU
TeNa MO0 TOPU30HTAIBHOM MoBepXHOCTH. OnpeencHue
paboThl CHJIBI YIPYrOCTH TMpPH MOABEME TIpy3a C
UCIIOJIb30BAHUEM  HEMOJBUKHOTO U  TOJBHUKHOTO

OJIOKOB

8.28

duznyeckue SABICHUS B npupoac: MpUiInBLI U OTJIMBBI,
JABMKCHUC INJIAHCT ConHeuyHOMI CUCTCMBI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, HAATYUKHU

MMOJIOKCHHS, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI




9.1

Konebarensaoe JBU)KEHUE. OCHOBHEIE
XapaKTePUCTHKU  KoJeOaHWi: TepHoj, YacToTa,

aMILIUTY 1A

9.2

MaremMaruueckuii M NPYKUHHBIM ~ MasTHUKHU.
[IpeBpamenne  sHeprum  OpH  KOJIEOATEIHHOM

JBUXXCHUHN

9.3

3aryxarwouue kojiebanus. BeiHyX/1eHHbIE KOJIeOaHUsI.

Pe3onanc

9.4

Mexanndeckre BOJHBEL CBOMCTBA MEXaHHYSCKUX
BOJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nuHa
BOJIHBI u CKOpOCTh eé pacrnpocTpaHeHus.
MexaHn4eckrue BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE

BOJIHBI

9.5

3ByK. [']poMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3BYKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

OnpeneneHne 4YacToThl W TMepuoja  KoJieOaHUU
MaTEeMaTUYECKOr0 MasiTHHKA.

OnpeneneHne 4YacToThl W TMepuoja  KoJieOaHUU
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH TIepHOJAa  KoJieOaHUU
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHOJAa  KoJieOaHUH
MPY)KWHHOTO MasTHHUKAa OT Macchl Tpysa. Ilpomepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHHI rpys3a,
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npyxuHsl. M3MepeHue yckopeHus CBOOOJHOTO

naacHus;

9.8

dusnueckue SIBJICHUS B npupoae: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSICCHUC, celicMHU4YecKue BOJIHEI,

OyHaMHu, 5X0

9.9

Texanuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIOJIB30BAHHEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




0.1 DJIEKTPOMArHUTHOE M0JI€. DIEKTPOMArHUTHBIE BOIHBI.
' CBoICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 31eKTpOMarHuTHBIX BOJIH
10.3 DneKkTpoMarHuTHas npupojaa ceera. CKOpoCTh CBETaA.
' BomraoBEBIC CBOMICTBA CBETa
[IpakTuueckue paboThI:
10.4 N3yuenne CBOMCTB DJIEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOMIILHOTO TenedoHa
dusznveckue SBJICHUS B TPUPOJE: OHOJOTUYECKOE
10.5 JICHCTBHE BHJIUMOTO, yIbTPadHrOoIETOBOTO i
PEHTT€HOBCKOTO U3JIy4CHUHN
10.6 TexHnueckue YCTpOWCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBGIE SABJIEHW S
11.1 JlydeBas mozensb cBera. ICTOUHMKH cBETa
11.2 [IpsamonHeHOE pacipoCTpaHEHHE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkanmo. 3akoH
' OTPaKECHUSI CBETA
114 [Ipenomnenune cBera. 3aKOH TIPEJIOMIICHHS CBETA.
' [TorHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xox ydelt B JIMH3E
116 Onrtuueckas cucrema (oToamnmapara, MUKPOCKOTA H
11 ' TeJIECKOIIa
117 'ma3z kak onrtudeckas cucreMa. biaM30pykocTh U
' JAITbHO30PKOCTh
118 Paznoxxenne 6emoro ceeta B criekTp. OmnbiTel HptoTOHA.
' CrnoxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus cBera
[IpakTrueckue paboOTHI:
#H##Par###1ccaenoBanue 3aBHCUMOCTU yria
11.9 OTPA’KEHUsI CBETOBOIO JIyda OT YIJIa MaJCHUs.
#H##HPar###113yueHne XapakTepUCTUK HM300paKeHUs
IpeMETa B IJIIOCKOM 3€pKae.




###Par###lccnenoBanue 3aBUCHUMOCTH yria
NpPEJIOMIICHUSI CBETOBOTO JIyya OT yIJIa THaJeHHs Ha
IpaHUIIEe «BO3JyX — CTEKIION.

###Par#tH#lonyuenne wW300paXeHWH C TMMOMOIIBIO
COOMPAIOIIEH JIUH3BI.

###Par##Onpenencaue (HOKYCHOTO pPACCTOSIHHUS U
OTITUYECKOH CHJIBI COOMpPAIOIIEH JTNH3BI.
#H#HPar##H#OnbITEl IO pa3lIoKEHUIO Oeloro cBera B
CIIEKTP.

###Par#H#OnbITHl IO BOCIPUATHUIO I[BETA MPEIMETOB

IpU UX HAOIIOIEHNHN Yepe3 IBETOBbIE (PUIIBTPHI

11.10

®dusndeckue sBJICHUS B Ipupo/e: 3atMeHus: CoiHIa u
JlyHpl, 1IBETa TeN, ONTUYECKUE SIBJICHUSI B aTMoOchepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

TexHuuecknue  yCTpOMCTBA: OYKH,  IIEPHUCKOII,

dboToanmapar, ONTHYECKHE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHU A
121 Onbitel Pesepdopna u mmanerapHass MOJETb aTOMa.
' Monens aroma bopa
122 HNcnyckanne u morionieHue cBera aroMoM. KBaHTHI.
' JIuneityaTpie CIEKTPbI
12.3 PamnoaktuBHOCTh. Asb(ha, OeTa- ¥ raMMa-u3ITydeHUs
124 Ctpoenue aromHoro szapa. HykioHHas Mojenb
' aTOMHOTO siapa. M3oTomnsl
e PannoaktuBHbie npespamienus. [lepuon nonypacnana
' ATOMHBIX SIJIEP
126 SnepHbie peakiyu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MacCOBOI'0 YMCEII
OHeprusi CBsi3u aTOMHBIX saep. CBsA3p Maccel U
12.7
SHEPTUHU
128 Peakuun cuntesa u genenus snep. McrouHuku
. sHepruu CoJIHILIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelictBue paarMoOaKkTUBHBIX

I/ISJIy‘-ICHI/Iﬁ Ha XUBBIC OPpIraHU3MbI




12.10

[IpakTuyeckue paboOTHI:

HabuntoieHne CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4CHUs.

HccnenoBanue TpekoB: U3MEPEHHE DHEPTUU YACTUILIBI
10 TOPMO3HOMY ITyTH (110 (hoToTpadusim).

W3mepenune paaroakTHBHOTO (oHA

12.11

®usnyecKkue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
PaauOaKTUBHBIN ¢oH, KOCMHYECKHUE JIy4H,
PaauOaKTUBHOE M3JIy4eHUE NPUPOIHBIX MHHEPAIOB,
JICICTBHE PATMOAKTHBHBIX H3JIy4EeHUH HA OpraHUu3M

YCI0BCKa

12.12

Texanueckue YCTpONCTBA: CIIEKTPOCKOII,

WHIUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydyHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M UM [T03HABAEMOCTH SBJIEHUH MPUPOJIbI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromel ponau QU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOrui, 00 5BOJIOLUU
(Gu3NYeCKUX 3HAHUN U UX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOMU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHUE MPOILIECCOB OKPYKAIOIIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBWKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJISIPHOM
TEOPUU CTPOCHMS BEIIECTBA, O (DU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3IuyaTh SBJICHUS IO ONHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (U3UYECKOE SIBJICHUE; YMEHHE DPAcllO3HaBaTh IPOSIBIICHUE
U3YYEHHBIX (U3UYECKUX SIBJICHHUHM B OKPYXAIOIIEM MHUPE, BBLICISSL

UX CYIECTBEHHBIE CBONCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alirapara U1 CUMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA pCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPOLECChI, UCIIOJIb3YA (bYHI[aMCHTaJIBHBIe H SMIITUPUYCCKHUEC 3aKOHBI

YMeHHue ONMCHIBAaTh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SABJICHUS, NUCTIOJIB3Ys1 (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAy4HOIO IIO3HAHMS C Y4ETOM
coOumoIeHHs IpaBui1 0€301aCHOTO TpyAa: HaOroAeHne PU3NIECKUX

SIBIICHUWI:




YMEHHUE CaMOCTOSITEIILHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 000PYAOBAHUS TI0 UHCTPYKIIUH, OTICHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €r0 PE3yIbTaThl, (POPMYITUPOBATH BHIBOIbI;
NPOBE/ICHUE TIPSAMBIX M KOCBEHHBIX W3MEpeHHid (pu3mueckux
BEJIMYMH: YMEHUE IUIAHUPOBATh HM3MEPEHMs], CaMOCTOSITEIbHO
coOuparb HKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJyYEHHBIE
pe3yiabTaThl € Y4YETOM 3aJaHHOM IOTIPEIIHOCTH pe3ylbTaTOB
WU3MEPEHMI;

IIPOBEJCHUE HECJIOXKHBIX HKCHEPUMEHTAJIbHBIX HCCIIEI0BAHUII;
CaMOCTOSITEJIBHO COOMpaTh AKCHEPUMEHTANIbHYI0 YCTaHOBKY H
OPOBOAMTH  HUCCIEIOBAaHUE IO  MHCTPYKLHH, MPEACTaBIATh
MOJTy4YE€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCClIeJOBaHUS

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojeneit
(MarepuanbHas TOUKa, AOCOIIOTHO TBEPOE TEJIO0, MOJIENIN CTPOCHUS
ra3oB, *XHJIKOCTeH M TBEPABIX TeJ, MJIaHETapHas MOJEIb aToOMa,
HYKJIOHHAsi MOJIe/Ib aTOMHOTO s7jpa) U YMEHHME NPUMEHSTh UX AT

00BSICHEHUS (PU3UIECKUX MPOIIECCOB

VYMmeHne oObICHITE (bI/ISI/I‘IeCKI/Ie IMpoOLECCChl U CBOMCTBaA TCJI, B TOM
YUCI€ MU B KOHTCEKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B YaCTHOCTH, BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CB3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (bH?)PILICCKI/IC 3aKOHBbI, 3aKOHOMEPHOCTH H

MOJIEIIA

YMmenue pemate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINbI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JAaHHBIE, BBIOUPATh 3aKOHBI M (OPMYIIHI,
HEoOXOoUMBIE 7S €€ PelIeHUs], UCTIONF30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTH Pacy€Thl U OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUs PU3NIECKON BEIMYMHBI; YMEHHE ONIPEACISATh Pa3MEPHOCTh

(I)I/I3I/I‘-IGCKOI71 BCJIIMYHNHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1av4Un




YMeHHe XapakTepu30BaTb IPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPONCTB, B TOM YHUCIIE OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTMYECKHUX ITPOLIECCOB 110 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PU3UYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCMoJib30BaTh 3HAHUA O (U3MYECKUX SIBIICHUSX B
IOBCEIHEBHOM JKM3HM JuId oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnr ¢ OBITOBBIMH ~ NPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHS HOPM
9KOJIOTMYECKOI0 TIOBEJIEHUS B OKpYKalollell cpeze; MOHUMaHue
HEOOXOJAUMOCTH MPUMEHEHHUS TOCTIKCHUN (PU3UKH M TEXHOJIOTHI

IJId palqMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUs HHGOPMAIT
(GU3NYECKOTO COAEpkKAHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIICHUBATh JI0CTOBEPHOCTH
MOJyd4eHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUW |
JOTIOJIHATEIBHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATH  IPU
BBITIOJTHEHUH Y4€OHBIX 3aJaHUM HAay4YHO-TMOMYNSPHYIO JIUTEPATYPY
bu3nyecKoro coaep KaHusl, ClIPaBOYHbIE MaTEpUalbl, PECYpPChl CETH
WutepHer; BnaneHue 0a30BBIMM HaBbIKaMU IpeoOpazoBaHUs
uH(bOpMAallMU W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3JaBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBkeHHE. Cpeansist ckopocTb. Dopmyna Jist
1.2 BBIYMCIIEHUS CpeHEN cKopocTu: v = S/t
PaBHOMepHOE NpsIMOSIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€jIa OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKCHMUS:
13 xX(#)=x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHU Uil TMPOEKIMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, IyTH, KOOPAWHATHI IIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSIMOJIMHENHOTO ABHKEHUS:
2
Sl =vy #f+ay= %
@opMynbl A MPOEKUUU MEPEMENICHUs, MPOEKIHH CKOPOCTH M IMPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
2
1.4 s.(D=uy,-t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpEMEHH JUIsl MPOEKLUUH YCKOPEHHs, MPOEKLUU
CKOPOCTH, IPOEKIUHU IIEPEMEIIEHUs, KOOPAUHATBl IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKECHUU
CBob6oanoe naznenue. @opMysibl, ONKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JIBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUIS HPOEKIUH YCKOPEHHUS,




MIpOCKOHU CKOPOCTU W KOOPAWHATHI IIPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIN

CKOpOoCTh paBHOMEpPHOTO JIBUKEHHMS Tejla IO OKpyxHocTh. HampasiieHue
CKOpOCTH.

@opmyinia 11 BBIYUCIEHUS CKOPOCTH YEPE3 paguyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHOe ycKopeHue. HampamieHne HEHTPOCTPEMUTEIHLHOTO

1.6 yckopenusi. @opmyna i BBIYUCIEHUS YCKOPEHUS:
2
a. - L
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHHUS:
v = L
T
Macca. ITnotHOCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepsriii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOLIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. P _‘Fl—>2
12 Tpenue nmokos ¥ TpeHue ckoJibkeHus. Dopmyna Jyuisi BBIYUCICHUS MOIYJIS CUIIbI

TPCHUSA CKOJIbXKCHUS:




Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYrou
nedpopmaruu (3akoH ['yka):

L13| F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
FoG. My -i}}:
R:
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
114 ®dopmyna s BRIYUCIECHUS CHIBI TSHKECTH BOMM3HM moBepxHOCTH 3emun: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHUrHa.
1.15 p=mi
Nmnynec cuctemsl Ten. U3Menenue umnysbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA ISl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=myly +1m, U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscooso
Mexanuyeckasi MOLIHOCTb:
1.17
v=4
I
Kunernueckas u noreHumanbHas sHeprus. Gopmysa ais BEIYUCIECHUS
- KUHETUYECKON PHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEprun. PopmyIa JUis BEIYMCICHUS
IIOTEHIMAJIbHOW SHEPIUM TeJIA, IIOJHIATOrO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;+E p
1.19 o
3aK0oH COXpaHEeHHS MeXxaHu4deckoi sneprun. Gopmyna as 3akoHa
COXPAHEHUS MEXAHUYECKOW SHEPTrUH B OTCYTCTBUE CUJI TpeHuUd: E = const.
[IpeBparenne MEXaHMYECKON YHEPTUH MPU HATTUIUH CHIIBI TPEHHUSL.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIXx MEXaHU3MOB,
n= A‘E[ME:&HE.H
A‘HTIHHH
JaBiienue TBEpIOTO TEIA.
dopmyiia ISl BBIYUCICHUS JABJICHUS TBEPIIOTO TeJia:
p- F
Eh
101 JlaBnenue raza. AtMocdepHoe JaBiacHUE.
I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
D=pgh+p,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. dopmyna ans ompeAeNeHus BBITAIKUMBAIONIEH CHIIBI,
1.23 JEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_&m. =pgv




Ycnopue naBanus Tea. [IlnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanndyeckue KosieOaHWs. AMIUIMTYJa, TEPUOJ W YacTOTa KOJIeOaHUHU.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M NIEPUO]] KOJICOaHUH:

1.25

Maremarnueckuii M HNPYKHHHBIA MasTHUKW. [IpeBpamienue sHepruu mpu

KOJIE0ATEIIFHOM JIBIDKCHAMN

1.26

3aryxaromue kojebanus. BeinyxaeHubie koebanus. Pezonanc

1.27

MexaHU4YeCKHe BOJTHEI. HpO}lOJ'II)HI)IC M IOIICPCYHBLIC BOJIHBI. HJ'H/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

L=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'PAaHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHUIIBI; KECTKOCTH
MPYXUHBL; KOA(h(ULIMEHTa TPEHUSI CKOJIBKEHUS; paObOThl CUJIbI TPEHUS, CHUJIIBI
YIPYTrOCTH; CPEAHENH CKOPOCTU IBUKEHHsI OpycKa M0 HAKJIOHHOW IMJIOCKOCTH;
yCcKOpeHusi Opycka HpH JABI)KEHHUU MO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuoja KojiebaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJIe0aHUM MPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pblYar;
paboThl CHIIBI YIIPYTOCTH MpPH MOABEME Ipy3a C MOMOIIbIO HEMOABHXHOTO
6510Ka; paboTHI CHIIBI YIIPYTOCTH MPHU HOIBEME IPpy3a C IOMOIIBIO MOABHKHOTO
0JI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YacTH Tella U OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CUIIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAIbHOTO JIaBJICHUS U
OT pO/ia MOBEPXHOCTH; CUJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopManuu MpyKUHbI; YCKOpEHUs: OpycKa OT yriia HaKJIOHA HANpPaBIISIONIEH;
nepuoja (4acToThl) KoJeOaHWl HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; IEPHOJa
KoJe0aHUM MPY)KMHHOTO MAasATHHUKA OT MAacChl Tpy3a U >KECTKOCTH MPY>KUHBI;
UCCIIEJIOBaHNE HE3aBUCUMOCTU TEpHoJa KOJIeOaHH HHUTSIHOTO MasTHHUKA OT

MacCChHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Duszuueckue A6J1EHUA 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOPOCTSIMH B ’KMBOI U HEXXUBOM nmpuponae, JIENUCTBHE CHIIBI TPECHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWXKEHUE IUlaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKEHHE KUBBIX OPraHU3MOB, PbIUaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOCc(EepHOTO JAaBJICHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celiCMHUYEeCKIe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATUYMUKH ITIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCThbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IJIOCKOCTb, NPOCTHIC MEXAaHU3MbI B 6I>1Ty,

t3l cooO0IaroIMecss COCybl, YCTPOMCTBO BOJOINPOBOAA, THAPABIMYECKUM Tpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, TMOPIIHEBOW HACOC, apEOMETP, HXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE
2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJSPHO-KMHETHYECKOM TEOPUM  CTPOCHHS
2.1 BemecTBa. Moienu TBEP0TO, )KUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTRA.
Kpucrannmaeckue u amopdusie Tena
- JIlBmwxenne dactui BemecTtBa. CBS3b CKOPOCTH JABW)KCHHUS YACTHI[ C
' Temneparypoil. bpoynoBckoe aBmxenue, iupPyzust
2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS
2.4 TermoBoe pacimpeHue U coxaTue
2.5 TennoBoe paBHOBecHE
)6 Buytpennss sueprus. Pabota u Temomepenaua Kak CHOCOOBI M3MEHEHMS
' BHYTpPEHHEH 3Hepruu
2.7 Bunel Temonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmaxzaenue ten. KomuuecTBo TemioTsl.  YenbHas
TETIIOEMKOCTH:
2.8
O=an(t,—1)
3aKOH COXPAaHEHMS PHEPruu B TEIUIOBBIX IPOILECCaX. YPABHEHUE TEIIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenne n konaeHcauus. V3MeHeHHME BHYTPEHHEW SHEPIrUU B IpOILiecce
510 WCTIapeHuss MW KOHAeHcauuu. KumeHue KUIKOCTU. YJenbHas TemioTa

napooOpazoBanus: L = Q/m




2.11

BiaxxHoCTh BO311yXa

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruM IIpU

IUIaBJICHUHW U KPpUCTAJUIU3AallH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

2.13

BuyrpeHHsis oSHeprus cropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

TOIUIMBA: ¢ = Q/m

2.14

[punnuns! padots! Temnosbix aurateneil. KI1/1 rernoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO IIWIMH/IPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMImeparypbl (DUKCHPOBAHHOM
MAacchl, B KOTOPYIO ONYIIEH HArpeThlii IUIWHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM LUJIUHIPOM, MOCIE OMYCKAHUSA €ro B BOJY KOMHATHOMU
TeMIEpaTypbl; OTHOCUTEIIBHOW BJIQKHOCTH BO3AYXa; YACIbHOW TEIUIOTHI
miaaBieHus Jipaa. MceciaenoBaHwe UW3MEHEHMS TeMIIEpaTypbl BOABI  MPU
Pa3IMYHBIX YCIOBUSX; SIBICHUS TEMJIO00MEHA NMPH CMEIINBAHUU XOJOTHOW U

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qu3suueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHHE U KalMLISPHbIE
SBJICHUSI B TIPUPOJIE, KPUCTAIUIBI B MpHpoe, u3nydenue CoiHIla, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHI, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KallWJJISAPBI, IIPUMEPHBI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(H,HKOCTHBIﬁ TEPMOMETP, JATUHUK TEMIICPATYPEI, TCPMOC, CUCTEMA
OTOILNICHUA OOMOB, THT'POMCTPLI, IICUXPOMCETP, IIapOBasd Typ6I/IHa, ABUTAaTCIIb

BHYTPCHHECTO CroOpaHust

OJIEKTPOMATI'HUTHBIE SBJIEHU A

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelicTBue 3apskeHHBIX Tedl. 3akoH Kynona

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe TI0JIC. HaHpH)KéHHOCTB QJICKTPUYICCKOTO TIOJIA. HpI/IHI_II/IH

CYIICPIIO3UIUH IJICKTPUICCKUX mojen (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosiHHBIM nekTprUecKuil TOK. JlelcTBUs nekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DIEKTPUYECKOE COMIPOTUBIICHUE. Y ICIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R = pl/S
18 3akoH Oma aiis1 yyacTka snexrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R +R,
1 1 2 1 gl
3.9 [TapannensHO€ COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CMmenranHble COSAMHEHUS TIPOBOTHUKOB
PaboTa u MomHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE MOJE€ MPSAMOrO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIHH
113 MarautHoe I0JI€ MOCTOSHHOTO MarHura. B3aumMojeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomol
N3mepeHne  >IEKTPUYECKOTO  CONPOTHBIEHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCUMOCTH  CHIIBI TOK4, BO3HUKAIOLICTO B IMPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHUS Ha KOHIAX IMPOBOJAHNKA; 3aBUCUMOCTHU




CONPOTHBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 MIOTIEPEYHOI0 CEUEHUS U
YIEJIBHOTO COIPOTUBJICHUS.

[IpoBepka npaBuia JUist 3JAEKTPUUECKOT0 HANPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEIMHEHUU MPOBOJHUKOB; IpaBUia JUIsl CHJIbl 3JIEKTPUYECKOTO TOKA IPHU

napajieIbHOM COE€IUHEHUU ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 AIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MATHUTHOE TI0JIe 3EMIIH, Ipeiid MOIIFOCOB,
pPOJIb MAaTHUTHOTO TIOJIST /7151 5KU3HU Ha 3emile, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: SJIEKTPOCKOI, aMIIepMETpP, BOJIBTMETpP, PEOCTar,
CYETUMK  DIEKTPUUYECKOM  HDHEPTrUU, DIIEKTPOOCBETUTEIBHBIE  MPUOOPHI,

3.18 HarpeBarelbHbIE AIIEKTPOTPUOOPHI (mpumepsl), JNEKTPUYECKHE
MPEAOXPAHUTENN, AJIEKTPOMATHUT, SJEKTPOJBUTATENIh TIOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIE BOJIHBL. [IIKkana 3MeKTpOMarHuTHBIX BOJH

3.20 JlyueBas monens cBera. [IpsaMonnHeHOE pacipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano

3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucnepcus ceera

-~ JIunza. Xoxa nyyeit B nuH3e. DOKYCHOE pacCcTOAHME JUH3bI. ONTHYECKas CHIIa

' muH3bl: D = 1/F

3.25 I'ma3 xak onrtuueckas cuctema. ONTHYECKHUE TPUOOPHI
Ipakxmuueckue pabomoi
###PartHt#lI3Mepenre ONTUYECKONW CHUIIBI coOuparomiel JHUH3bI, (POKYCHOTO
paccTosHus coOuparolie JTMH3bI (110 CBOMCTBY paBEHCTBA pa3MepOB MpeAMETa
1 U300paxkeHus, KOT/1a MpeIMeT PacoJioKeH B JBOMHOM (oKyce), oKa3aTens

3.26 MPETOMJICHUS CTEKJIA.
###Par###lccnenoBanne cBoOCTBa N300pakeHUs, MOJTYYEHHOTO C IMOMOIIBIO
coOuparomieid TUH3bI; U3MEHEHUsI (POKYCHOTO PacCTOSIHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEOMJIEHUSI CBETOBOIO Jiyya OT yrila MaJieHus Ha
TPaHUIIE «BO3AYX — CTEKIIO»

197 Qusuueckue ssenenus 6 npupooe: 3atmeHus ConHua u JlyHsl, 1Beta Tedn,

. ONTUYECKHUE SIBJIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpoiicmea: OYKH, TEpUCKoM, ¢doToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoakTuBHOCTE. AJba-, OeTa-, ramma-u3nydeHus. Peaknuu anbda-u Oeta-

4.1
pacnaza

12 Omnwitel Pesepdopaa mo paccesauro anbda-gactum. [lmamerapHas Mozens

' aToma

4.3 CocraB aToMHOTO0 siipa. M30T01BI

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHbie peakiuu. 3aKOHBI COXpaHEHHUS 3apsI0BOTO0 M MAaCCOBOTO YHCENT
Qusuueckue s6leHUs 8 Npupoode: ECTECTBEHHBIM paJMOAKTUBHBIA (oH,

4.6 KOCMHYECKHE JIy4H, PaJMOAKTHBHOE W3IyYeHHWE MPHUPOJHBIX MHHEPAIIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYECHUI Ha OPTaHU3M YeOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIANBUIYaTbHBIN JO3UMETp, KaMepa

BunbcoHa, anepHast 3HEpreTuKa
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