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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTIO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON NPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (peaepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Duznka.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHOH TIpaMOTHOCTUM OOy4YarOIIMXCSd W OpPraHU3alUI0 H3yYEHHs
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBaroTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM O0y4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam oOyueHus (Mo Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUYaronInXcs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO y4eOHOMY MPEIMETY.

®uszrka ABIAETCA CUCTEMOOOPA3YIOIINM [IJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
PEIMETOB, MOCKOIBbKY (pH3nUYecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMooruei, acTpoHoOMHeEH B pusznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee SICHBbIC
o0Opa3ibl MPUMEHEHUsI HAYYHOTO METO/Ia TO3HAHUS, TO €CTh Croco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro oOpa3oBaHHS B CTPYKType OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00ydJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJIb30BAaTh  HAay4dHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus QuU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBanusi ydeOHoro mnpeamera «Dduszuka» B
oOpa3zoBaTenbHbIX opranuzanusx Poccuiickoit ®expepanuu, pearn3yronmx
OCHOBHBIE  00I11€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnernun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTtokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHHE WHTEpPEeca W CTPEMIICHHsI OOydYarommxcs K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUICKTYaJBHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS B (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTEepUH M PyHIAMEHTAIBLHBIX 3aKOHOB (DU3HUKH;
dbopMHUpOBaHUE TPEJICTABICHUNA O POIM (U3MKU IS PA3BUTHS JAPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEeMy 00YYCHHIO B ’TOM HarpaBJICHUH.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIHUX 3aday4.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOJTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacdY€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HaOJIOMAaTh PHUPOIHBIC SBICHUS M BHITIOTHITH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIEeCKOro COAepKaHus,
BKJIOUast UHPOPMAITUIO O COBPEMEHHBIX JTOCTHXCHUSIX (PU3WKH, aHATIH3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (UBHKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKOU HAYKH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

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

[Ipennaraemsiii B mporpammMe o (pusnke nepedeHb JadopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUYUTENb JelIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00yyJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJJaHUi, MpeiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aM€eHa 10 (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

®usuka — Hayka o npupoze. SBinenus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BennuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKd H3Yy4alOT MPUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HaHUS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NMUECKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHWuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHue UEHbI IeTEHUs IKaJIbl U3MEPUTEIHLHOTO Mpudopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoOB MaJbIX TE.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIIEPaTyPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MOJIETA
HIapvKa, MyIMeHHOTO TOPU30HTAIBHO, TeM OoJibile, 4eM OOoJbllle BhICOTA
IycKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHHsI 0 CTPOEHHHU BelllecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. ONbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBSA3b CKOPOCTH JIBIDKEHMS YacTHLl C
TeMriepatypoil. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKMBAHHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHME Ia30B, KUJIKOCTEW M TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBs3b MeXAy CBONCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenue 6pOoyHOBCKOTO IBUKEHUS.



2. HaGmonenue nuddysuu.
3. HaGnmionenue  siBIeHUN,  OOBSACHSIONIUXCS — MPUTSKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padbomost u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoaeiicTBUe TeJl.
Mexanuyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHHM. Pacuér myTtu u
BPEMEHHU JIBHIKCHUS.
SBneHne uWHepUUU. 3aKOH HMHEpIUU. B3auMojeiicTBHE Tesl KakK NpUYMHA
U3MEHEHUSI CKOPOCTHM JBM)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIE
00BéMa BelecTna.
Cuna kak xapakTepuCTHKa B3auMojielcTBUsl Tena. Cuiia ynpyroctd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTCHUS W CUJIA
TsokecTd. Cuna TsHKeCTU Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. CroxxeHue
CWJI, HaNpaBJICHHBIX MO OJHOW NpsAmoil. PaBHoaelcTByromas cui. Cuiaa TpeHUs.
TpeHue CKOIbKEHUSI U TPEHUE TTOKosl. TpeHre B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. Habmronenune MexaHWYECKOTO IBUKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmronenue siBICHUS HHEPIUU.
4. HalGmoneHne n3MEHEHHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEI.
5. CpaBHEHHME MacC IO B3aUMOJICHCTBUIO TEJL.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOMN MPAMOIL.
Jlabopamopnuie pabomost u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHHe CpPEHEN CKOPOCTU CKOJBXEHUSI OpyCcKa WM IIapHuKa IO
HAKJIOHHOM TNTIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra30B.



Hanenune. CriocoObl yMEHBIICHHS U yBEIMYEHU AaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJI€HHMs ra3za OoT o0bEéma, Temneparypsl. llepegaua naBneHwus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbI. ['mapocratnyeckuid
napanokc. Coobmaromuecs cocyasl. ['uapaBirueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUSI OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TaBICHUSI.

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

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmaroruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposBnenue nercTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTb BBITAJIKMBAIOIEH CUITBI OT 00bEMA MOrPYKEHHOM YacTH Teja

S L T o

U TUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKMUBAIOIICH CHIIBI BECY BRITECHEHHON KUIKOCTH.

8. YcnoBue IJIaBaHMs TeJ: TUIaBaHUE UITU TIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIICHUS TTIOTHOCTEH Teja M KUJIKOCTH.

Jlabopamopnuvie pabomost u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOU B

~

YKUJIKOCTb YacTH Tela.
2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWJIbI, JICHCTBYIOIEHW Ha  TeJo,
MOTPY>KEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHIIbI, IEHCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JICHUCTBYIOIIEH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOU B JKUKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30HO0AbEMHOCTH.
Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.
Mexanuueckasi pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JI0Ky. «3010Toe



npasuio» mMexanuku. KIIJ{ mpocTeix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHUHMAIBHAS  DHEPTHS.
IIpeBpamenne 0OTHOrO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPaHEHHUs
SHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomost u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJa 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccrnenoBanue yCcioBHil paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
8 KIIACC

Pa3znen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUH.

Mopenu TBEPIOro, SKMIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOKEHHI MOJIEKYJIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBoe pacCIMpeHUE U CKaTHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEILIOBOI'O JIBH)KEHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPruu:
TEIUIONepeaua u coBepiieHrne padotel. Buasl Temonepenayu: TermionpoBOIHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.

KomngectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIlECTBA. 1eIUIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA ILJIABJICHUSA.
[TapooOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BrnaxxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CTOPAHMUSL.

[Mpunuunel padotsl TernoBeiX ABurateneit KIIJ TermoBoro nBurarens.
TennoBbIe IBUTATENIM U 3aIUTa OKPYKAIOIIECH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUHU B TEIUIOBBIX MPOIIEccax.

Jemoncmpayuu.

1. HaOmronenue 6pOoyHOBCKOTO IBUKEHUS.



AR o

L © N o

10.
11.
12.
13.

Habnronenune nuddysun.

HaOnronenue siBneHuii cMaurBaHUs U KalTWUISPHBIX SBICHUN.
HaOntonenue TemioBoro paciumpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Bunsl Tenonepenaymn.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

Harpeanue npu coBepiiieHnH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMuHbIX BEIIECTB.
HaOmronenne KuneHus.

HabOntoienre mocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHH.
Mojenu TeIJIOBBIX JABUTATEIICH.

Jlabopamopnuie padbomost u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMbITBHI IO 0OHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO MTPUTSKCHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OaJIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro
00bEéMa 1 HArpeBaHUS W OXJIAKICHHS.

[TpoBepka runoOTE3bI JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

Habmronenne w3MeHeHHS BHYTPEHHEH OSHEpPruud Tella B pe3yJibTaTe
TEIIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJOJIHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

OrnpeneneHue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3zpnen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona snekTpuyeckux 3apsnoB. B3aumonericTBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEMCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnojs. [IpuHiun
CYyHEPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBIN SJEKTPUUYECKUN 3apsi.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOro TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTSIX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
U151 ydacTka uenu. [locnenoBaTenbHOE U apalieIbHOE COEIUHEHUE TPOBOJHUKOB.

PaGora wu wMmomHOCTE dJekTpudeckoro Toka. 3akoH JDxoymns—JIlenna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn MEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE MarHuTHl. B3anmoaelicTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHOE
roje. MarauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3MeKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUIATENIEl B  TEXHUYECKHUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYyKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsI0B.
[IpoBOAHUKH M TUAIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HANPSKEHHS BOJIBTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumoiericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS TOJI0COB MarHuTa.
. MozennpoBaHre MarHUTHBIX TOJIEN MMOCTOSIHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIHH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

o u &~ W

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO TIIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 poBepKa pabOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryIMpoBaHue CUJIbI TOKA.

N3mepeHue u peryrupoBaHre HATIPSIKCHUS.

HccnenoBanrne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKEHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOIITHE 3aBUCHUMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHKA OT €ro JUIMHBI, IUIOIIAAM TIOTEPEUYHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mpaBmiia CHOKEHHS HANPSKEHUM TPU TIOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TIPU IMapajICIBHOM COCIUHEHHH
PE3UCTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 Pe3UCTOP.
OmpeneneHne MOITHOCTH  DJIGKTPHYECKOTO0 TOKA, BBIACISAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00bEeTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBHS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KaTYIIKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyrpoBaHue U n3ydyeHue padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/I anexkTpoaBUraTeIbHON yCTaHOBKH.
21. OOBITBI 1O MCCHEAOBAHUIO SIBICHUSA DJIEKTPOMATHUTHOW WHIYKIIMH:
HCCIICIOBAHUE H3MCHCHUM 3HAYEHHUs W HaNpPABICHUS HWHAYKLUMOHHOTO
TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JBwKeHHe. MarepuanpHas Touka. Cucrema OTCU€TA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBWIKEHHS. PaBHOMEpHOE NpSIMOJIMHENHOE
nBrKeHne. HepaBHOMepHOE mpsMosinHEHOEe nBHKeHHE. CpelHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHOe JBuKeHue. CBoOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMkKEHHE MO OKpYy>KHOCTH. [lepmon u uvactota oOparieHus.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHIUI CyNEepno3ULIU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs! CKOJIbKEHUs, CHIIa
TPEHUSI TIOKOs1, IPYTrUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Comnnua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHoBecue matepuanbHOM TOukH. AOconroTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUKEHHUE.

Mexannueckass pabora ¥ MOITHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padoThl. [loTeHIMaNbHAS SHEPTUS TeNa, TIOIHATOTO HaJ
IIOBEPXHOCTHIO 3eMiM. [loTeHIIManpHas sHeprus cxaTou nmpyxunbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOM IHEPrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpayuu.
1. HabmroneHne MexaHW4YECKOTO JABMIKCHHSI Te€JIa OTHOCHUTEIHLHO PA3HBIX Tl
OTCUETA.

2. CpaBHeHME MyTe€d W TPACKTOPUM NBUKEHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PAa3HBIX TEJ OTCUETA.
N3Mepenne CKoOpoCTH U yCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.

4. HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHUS.
HaOnronenue aBuxkeHus Tela Mo OKPy>KHOCTH.



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

Habntonenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAacChl T€la W JCUCTBYIOIIEH HA HETO
CHUJIBL.

HaOntonenne paBeHcTBa CUII IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenava umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMIyJibCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMIMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOntonenne peakTMBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOM PHEPTUM MIPHU JIBUKEHUM TEJa MOJT 1E€HCTBUEM
NpY>KUHBI.

Jlabopamopnuvie padbomost u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJIbHEHIIErO0 PaBHOMEPHOTO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OmnpeneneHne cpeaHE CKOPOCTH CKOJBXKEHHSI OpycKa WM JIBHKCHHS
IIapuKa M0 HAKJIOHHOM IIOCKOCTH.

OmnpeneneHne yCKOpPEHHUS Tella NMPH PAaBHOYCKOPSHHOM JBH)KCHHU IIO
HAKJIOHHOM IJIOCKOCTH.

HccrienoBanre 3aBHCHUMOCTH ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBW)KCHNUN 0€3 HadajIbHOW CKOPOCTH.

[IpoBepka rUMOTE3Bl: €CIW MPU PABHOYCKOPCHHOM JBHKCHHH 0Oe€3
HadaJbHOW CKOPOCTH ITyTH OTHOCATCS KakK PsJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccrienoBanre 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenne kKodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTH MPY>KUHBI.

Omnpenenenne padOTHI CUIIBI TPEHUS MTPU PABHOMEPHOM JIBIKCHHH TeEJa 110
TOPU30HTAIBHOU MMOBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI YOPYTOCTH TIpH  TOABEME Tpy3a C
MCTIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBMYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KojJe0aHus U BOJIHBI.



KonebarenpHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMIUIATy1a. MarteMaTu4ecKUuii U Ipy>KUHHBIM MasTHUKU. [IpeBpaiuenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHusd.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexanuyeckue BoJiHbl. (CBOWCTBAa MEXaHMYECKMX BOJH. [IpoposibHblE U
[ONEpPEYHbIE BOJIHBL. JlnMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
Mexannyeckue BOJHbBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenune koneGaHuii Ten MOJ NEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YOPYTOCTH.

Hab6nronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Ha6nronenue BeIHY ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuvie padbomost u onvimot.
1. OmpeneneHve dYacTOThl M Tepuoja KoyieOaHWil MaTeMaTUYeCKOTo
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIIEHHOTO K HUTU

rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT MaccChl Ipy3a.

6. OmbITHI, JIEMOHCTPUPYIOUIUME  3aBUCUMOCTh  IEpuoAa  KoyieOaHUU
IIPY’KUHHOT'O MasATHUKA OT MAcChl I'py3a U )KECTKOCTHU NPy KUHBI.

7. W3MmepeHue yckopeHus cBOOOAHOIO MaJCHHUS.

Pa3nea 10. DiieKTpOMarHuTHOE MOJ1€ ¥ 3JIEKTPOMATHUTHBIEC BOJIHBI.

DONEeKTPOMAarHUTHOE  MoJie.  DIJIEKTpOMarHuTHble  BOdHBL.  CBOMCTBa
JNEKTPOMArHuTHbIX BOJH. Illkama snexkTpomMarHuTHBIX BOJIH. lcnosnb3oBanue
AIEKTPOMArHUTHBIX BOJIH JUJI1 COTOBOM CBSA3H.

OnexTpoMarHutHas npuponaa csera. CkopocTe cBeTa. BOJHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padbomost u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOTO

TenedoHa.
Paspnen 11. CBeTroBbIe ABJICHHUS.
JlyueBas  Mmopmens  cBera.  McToyHuMKM  cBera. IIpssmonneriHOe

pacnpoctpanenue cpeta. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [lnockoe

3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxeHue cBeTa. VIcrmonp30BaHWE TOTHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B tuH3e. OnTuyeckas cuctema (poroarrapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucteMa. bin3opyKocTs M JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. ClioxeHue
CIIEKTpaJbHbBIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon myueit B coOuparole JuH3e.

XoJ JIydeu B paCCEUBAOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

[TpuHuun necTBus goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxxenue 06emoro cBeTa B CIEKTP.

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

Jlabopamopnuie padbomot u onvimeot.

1. HccnenoBanue 3aBUCHUMOCTH yIJia OTPa)K€HUSI CBETOBOIO Jiyya OT yria
naJCHUs.

2. W3yuenue xapakTepuCTUK M300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccrnenoBanue 3aBUCMMOCTHU yTJia MPEJIOMIJIEHUSI CBETOBOIO Jyda OT yria
NaJ€HUs HAa TPAHULIE «BO3ILYX—CTEKIIO.

4. TlonmyuyeHue n300pa’keHUI C TOMOIIbIO COOMPAIOLIEH JTUH3BI.
Onpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparolen
JIUH3BL.

6. OMBITHI IO PA3T0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCIHPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOICHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.
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Pazgen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna v miuanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HMsoromel. PaauoaktuBHBIE
npeBpaienus. [lepuos momypacmaaa aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJ0BOTO U MAacCOBOTO YHCEI.
DOHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 23Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. JeWCTBUS pagMOAKTUBHBIX HU3IYYCHUW Ha JKHUBBIC
OpTaHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3Ty4YEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. CnekTtp Bojopoaa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3ZUPYIOUIUX U3ITyUYCHUH.

6. Peructpanus usznydeHus NpupoaHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuvie pabomost u onvimot.

1. HabGnropeHue CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB H3ITYUYEHUSI.

2. HccrnenoBaHnue TPEKOB: W3MEPEHHUE IHEPTHM YacCTULBI [0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIONNN MOAYIIh TIPEAHA3HAYCH /JII CHUCTEMAaTU3AINH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATeILHOCTH, TPHOOPETEHHOTO
OpU M3YyYEHUHM BCEro Kypca (pu3uku, a Takke IS TOJATOTOBKHM K OCHOBHOMY
rOCyJIapCTBEHHOMY 2K3aMEHY 10 (pu3uke ajig 00ydaromuxcs, BBIOPABIIUX 3TOT
y4eOHBII peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS TOCTHXKEHHUE TPEIMETHBIX H
METalpeIMETHBIX  IJIAHUPYEMBIX  pe3yJibTaTOB  00yueHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHUE HAYyYHBIX METOJOB HCCIIEIOBAHMS
SABJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (PU3HUECKHUE
SABJICHUSI, TPUMEHSS TOJyYeHHblE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHUKMNIMATBHO AEATETLHOCTHBIN XapaKkTep TaHHOTO pa3jiesia peaausyercs 3a
CYET TOro, 4TO OOYYAIOIIMECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIpeJiaraeTcs:



Ha OCHOBE IOJIYYEHHBIX 3HAHUIl pacro3HaBaTb M HAy4YHO OOBACHATH
(u3nyueckue sIBICHHS B OKpYXKaIOLIEH TPUPOIe U TOBCEAHEBHOM KU3HH;
MCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIOJIb30BaHUS PA3JIUYHBIX HICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
SHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUSA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs HAMPABIEHO

Ha JIOCTW)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUS

y obOyuaromierocss 0yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YJaCTH:

1) naTpMOTHYECKOT0 BOCIIMTAHUSA:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON
bu3nUecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHIKEHUM
buzuky;

- OCO3HAHUE BAXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YUYEHOT0;

3) 3¢TeTMYEeCKOro BOCIIMTAHUSA:

- BOCIIPUSTHE JCTETUYECKUX KadyeCcTB (PU3MUYECKON HAyKH: €€ TapMOHUYHOTO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTAaBIISIOLICH
KYJbTYPBIL;

- pa3BUTHE HAyYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS M  3MOLUMOHAJBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEICHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA PEIICKCUU, PU3HAHUE CBOETO MPaBa Ha OMINOKY
U TAKOI'0 JK€ MpaBa y JPyroro 4ejaoBeKa;

6) TPY10BOT0 BOCTIMTAHMS

- AKTMBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJIOTMYECKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIUX B TOM YHCIIC U PU3HUYECKUX 3HAHUI;



e - HHTEPEC K MPAKTHUYCCKOMY M3YUYEHHIO POGECCHiA, CBI3aHHBIX C (DPU3UKOI;

e 7)3K0JOrM4eCKOr0 BOCIIUTAHUS:

e - OpPHCHTAIMS Ha NpUMCEHEHHE (U3UYECKHMX 3HAHMN /IS pEIICHHS 3a1ad B
00JIaCTH OKpYJKaroIieil Cpefpl, IUIAHKPOBAHMS ITOCTYNIKOB M OICHKH HX
BO3MOKHBIX MOCJIEACTBHM IS OKPYKAIOIICH CPEIbL;

e - OCO3HAHHE TIIO0ATBLHOTO XapaKTepa JKOJIOTHUECKHX MPOOJeM M MyTeH HX

peleHns;

e 8) aganTanMM K M3MEHAKIIHMMCH YCJIOBHSIM COLHMAJIBLHOW M NPHPOAHOI
cpeasbl:

e - MOTPEOHOCTh BO B3aMMOJEHCTBUM TPHU BBHINOJHEHUHU UCCIEIOBAaHUNA U
OPOEKTOB (U3UUECKOW HANpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - MOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM Uucie (HopMyIupoBaTh
UJIeH, MOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBJICHUSAX;

e - OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHHM U KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

e - IUIAHWPOBAHUE CBOETO PAa3BUTH B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUH;

e - CTPEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBS3H MPUPObI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OLIEHKa CBOMUX JCHCTBUM C ydu€TOM BIMSHHMS Ha OKpYXKaloIlyl cpeny,
BO3MOJKHBIX ITTOOAJIBHBIX MTOCJIECTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOCHHS POTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuaromerocs OyayT copMHpOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIEC IEHCTBHS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JCUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC yUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue AeicTBUS:
e BBUIBIITH U XapaKTEPU30BaTh CYIICCTBEHHbIC TMPU3HAKU OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATH CYIICCTBCHHBIM MPU3HAK KIacCCU(DHUKAIIMHA, OCHOBAHUS IS
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TaHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YYCHUU (PHU3UUIECKHUX
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOJBI C UCMOIB30BAHUEM JIETyKTHUBHBIX U
MHAYKTUBHBIX YMO3AKJIIOUCHH, BBIJBUTATH TUIIOTE3Bl O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusnaeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BAapUAHTOB pElIeHMs, BBHIOOp Hauboiee
MOIXOSIIETO ¢ YYETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccieoBaTeIbCKHE JE€HCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNUS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
buznuecKkuii SKCHEpPUMEHT, HeOONbIIoe HCCAeAOBaHHE (U3HUECKOTrO
SIBJICHUSI;

OLICHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIo,
MOJIYYEHHYIO B XOJI€ UCCIENOBAHUS WJIA SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHMS], OTIBITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh  BO3MOJKHOE  JajbHEHIee pa3BUTHE  (PUIUUYECKUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 MX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI W 3aIpOChl TIPH MTOUCKE U
orObope MH(pOpPMAIIMU WM JaHHBIX C Y4ETOM TNPEIIOKEHHON ydeOHOM
buznveckoi 3a1aun;

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

CaMOCTOSITETILHO ~ BHIOMpaTh ONTHMAalIbHYIO (OpMy TpeacTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATH pEIIacMble 3aJaddl  HECIOKHBIMU
CXeMaMu, TuarpaMmmMamMu, HHOU rpauKoi U X KOMOWHAIUSMU.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe J1eiicTBUS:

B XOA€ OOCYXICHHS Y4eOHOro maTepuala, pe3yJabTaToB J1abOopaTOpHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI U
BBICKA3bIBaTh WMJEHW, HAIICJICHHbIE HA pEIICHHE 3aJlayd U TMOJJep KaHue
OJ1aro’kenaTebHOCTH OOIIEHUS;

COMNOCTABISATh CBOM CYXIEHUA C CYXKICHUAMH JPYTUX YYaCTHUKOB
Juasnora, 0OHapyKMBaTh Pa3IUUYUE U CXOJCTBO MO3ULIUIA;

BBIPAXXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;



MyOJUYHO MPEICTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U UHAUBUAYaIbHOM
paboThI pU PEIIEHNH KOHKPETHON (PU3UUECKOI MpOoOIIeMBbI;

OPUHUMATh LEJIM COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBATh JACHCTBUS
no €€ JMOCTWKEHHUIO: pACIpENesaTh poJid, OOCYXKIaTb IPOLECCHl U
pE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIlpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMHU YWICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIC YHHBepCcAJIbHbIE y4eOHbIEC AeHCTBHS

Camoopranusanus:

BBISBJISATH MPOOJIEMBI B JKU3HCHHBIX M YYCOHBIX CHUTYyaIHMsIX, TPEOYIONUX
JUTSI pereHust (GU3NIECKUX 3HAHUH;

OpUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX MPHUHATHS  pelIeHUn
(MHIUMBUyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIIE, MPUHATUE PpEelIeHUuMN
rpyNmnou);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEJOBAHMS C YUYETOM HMMEIOIIUXCS PECypCcoOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIICHHE.

CﬂMOKOHTpOHB, AMOIUOHAIbHBIN MHTEJJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTyallUH W MpPEAJiaraTh IJIaH €€ U3MECHEHUS;
OOBSACHATh TPUUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHHS
¢u3nUecKoro WMCCIENOBaHWS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CUTYallMi, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJIOBEKa B XOJ€ CIOPa UM AUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JJOTUKY APYTOro;
pU3HABATh CBOE MPABO HA OMMUOKY MPHU pemIeHnH GU3NUECKHUX 3a7a49 WIN
B YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO JPYTOrO.

HNPEIMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 7 Kjacce npeIMETHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA:  (PU3MYECKHE U  XUMHYECKHE  SIBICHMS,
HaAOJIIOIEHUEe, HKCIIEPUMEHT, MOJIE]b, TMIOTE3a, €IUHULBI (PU3MYECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXAHMYECKOE [IBH)KEHHE (PaBHOMEPHOE,
HEPABHOMEpPHOE, NPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna, gedopmanus  (ympyras, IUTACTHYECKas ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasznuyarh sBiaeHUs (Auddys3us, TEIIoBOe IBHKEHHE YacTHUI] BEUIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKEHHME,  WHEpIHS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUNIEHHOW OCBIO
BpallleHUs], iepeaayda JaBieHus TBEPAbIMU TeJIaMU, KUIKOCTSIMH U ra3aMu,
aTMoc(epHOE [aBlieHWE, IUJIaBaHWE TeJl, MPEBPALICHUS MEXaHUYEeCKOU
SHEPrYH) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MUECKUX SBICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBMXKEHUSI C Pa3/IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOU
OpUpPOJE, NOEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIHUSHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TEJIe YeJIOBeKa, MPU 3TOM MEePEeBOJUTH MPAKTHUECKYIO 3a7a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3UYECKUX SIBICHUN;
ONMKCHIBATh MU3yUYEHHBIEC CBOMCTBA Tel M (U3MUYECKUE SIBJICHHS, UCTIONb3YS
dusznueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TeEla,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BBITAJKUBAIOIIAS
CWJia, MEXaHHdeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIMEHT TMOJEe3HOro JACWCTBHUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaIbHAs SHEpPrusi), NpU ONKHCAHUU TPaBUIBHO TPAKTOBATh
(u3NYEeCKUil CMBICI UCIIOJIb3YEMbIX BEIUUYHMH, UX 0003HAYCHUS U €TUHUIIbI
du3MUecKnX BEIWYWH, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO
¢u3nuecKkyt0 BENUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBAa TeN, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIIONIBb3YSl MIpaBUJia CIOXKEHUS CUJl (BIOJb OJHOM mpsmoii), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMena, MpaBUIO paBHOBECHUs pblyara (0Jo0ka),
«30JI0TOE€ TPaBWJIO» MEXAHHMKH, 3aKOH COXpPaHEHUS MEXaHMYECKOU



SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAroB C OMOpoi Ha 1—2 M3yYEHHBIX CBOWCTBA (PUBMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pematb pacu€THble 3agadyd B |—2 JEWCTBUS, HCHOJIb3Yysd 3aKOHbI M
dbopmyIibl, CBs3bIBaIONIME (DU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JTaHHbIE, HEOOXOIUMbIC JIJIsi PELICHUsI 3a/lay, OIIEHUBATh PEATUCTUYHOCTH
MOJIy4eHHON (DU3NUYECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMMCAHUU UCCIICIOBAHUS BBIICIIAThH TPOBEPSIEMOE
peANoIoKeHUe (TUIOTE3Y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKA B XOJI€ OIbITAa, JeiaTh BBIBOJLI IO €T0
pe3yabpTaraM;

OPOBOAUTH OMBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
(bu3MUECKUX CBOMCTB Tell: OPMYITHPOBATH MPOBEPSEMBIE TPEATION0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUs, 3aIUCHIBATh X011
ombITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHIIBI M TEMIEpaTypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
IU(POBBIX TPUOOPOB, 3aAMKCHIBATH ITOKA3aHHUS MPUOOPOB C YyUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpPYroil C WCIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUU (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JABMKYLIETOCS T€Ia OT BPEMEHHU JBUKEHUS TEJIA, CUIIBI TPEHUS
CKOJILKEHHsI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW TeNn U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAJANA COIPUKOCHOBEHUS TEJl, CHUJIBI
YOPYTOCTU OT YIJIMHEHUS TPY>KUHBI, BBITAIKUBAIONIEH CUIIBI OT 00BbEMa
MOTPYKEHHOM YaCTH TEJIA U OT IUVIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUMN
TUTABaHUS TEJ, YCIOBUN PaBHOBECHS phluara W OJOKOB), y4acCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIEIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUs, Cleaysd MPEeIOKeHHOMY IUlaHy, (pPUKCHpOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOMUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CUJIa TPESHUS CKOJIBKEHUS, TABICHHC
BO31yXa, BBHITAIKUBAIONIAs CHJIA, JCHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeNo, KOA(Q(UIMEHT TMOJIE3HOTO  JIEWCTBHS  MPOCTHIX
MEXaHU3MOB), CICAys TPEIIOKEHHON HWHCTPYKIIMH: TPH BHINOJHEHUN
U3MEpeHNUl coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHHUE NCKOMOM BEJIWYMHEI,

coOJTI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH IIPH paboTe ¢ JIabopaTOpHBIM
0o00opyIoBaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOIIAONINECS COCYIbI, OapoMeTp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN 010K, HAKIIOHHASI TNTIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS M3YYEHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOMCTB C OINOpPOM Ha WX ONUCaHUs (B TOM 4HCIIC:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaxX (PM3MYECKUX SIBICHUI U HEOOXOUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  TpUMEpbl  (HaxoauTh  HWHOOpPMAIMI0O O  MpPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs K COOJIIOIEHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKpPYKAIOIIEH Cpelie;

OCYUIECTBIISITh OTOOpP HWCTOYHMKOB HH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM M TyTEM CpPaBHEHHsI PA3IMYHBIX HCTOYHUKOB BBIJICIATH
UH(GOPMAIINIO, KOTOpAasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetu VHTepHer, BiameTb mpUEMaMU KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJuYHO IeNIaTh KpaTKrUe COOOIICHHSI O pe3yIbTaTaX MPOSKTOB UITU
y4eOHBIX UCCIIEIOBAaHUN, TIPU ATOM T'PAMOTHO HCIIOIH30BATh M3YUCHHBIN



MOHSATUNWHBIA anmapar Kypca (U3HUKH, COMPOBOXKAATh BBICTYIUICHUE
NpE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUU pacrpenessiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJlauyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o0yueHusi B 8 kiacce npeMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEILIECTBA, KPUCTAIIIMUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACHIIMICHHBIM TMap, BIAXKHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSII DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUYECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE PACIIMpEHHE M CKaThe, Tervionepesaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEpACBaHUE), KHUIICHHE,
TeIvIonepeaya (TEnI0npOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3apsI0B, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MAarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HYECKOE SBJICHHUE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PUBMUECKUX  SIBJICHUW B
OKpYJ)KalollleM MHpe, B TOM 4YHClIe (U3UYECKHE SBICHHUS B TPUPOJE:
MOBEPXHOCTHOE HATSKEHHE W KaNWUISIPHBIE SIBJICHUS B TMPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKHe Opr3bl, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, dJICKTPUICCKUC
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitH, Ipeid MOTFCOB, POJIh MATHUTHOTO TIOJIS IS JKU3HH Ha 3eMIIe,
MOJAPHOE CHUSIHUE, TPU OSTOM TNEPEBOAUTH MNPAKTUYECKYHO 3aJady B
y4eOHYI0, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKH) (PU3HUYCCKHX
SIBIICHUI;

OTHMCBHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UYCCKHUE SBJICHUS, MUCIOJIB3YS
br3uYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrUs, KOJIHYSCTBO
TEIUIOThI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA
IJIaBJICHUSA, yJAeibHAs TEIUIOTa IapooOpa3oBaHUs, YyAeAbHAs TEIJIoTa
CropaHus TOIUIMBA, KOADQPHUIIMEHT TMOJIE3HOTO JSHUCTBUSA TEIJIOBOU



MAaIlTuHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3TyXa, JJICKTPUUECKUM 3apsi, Crjia
TOKa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, COMPOTUBICHHE IPOBOJTHUKA,
yIieJIbHOE COMPOTUBIICHHUE BEUIECTBA, pa00Ta U MOILTHOCTH YIEKTPUUECKOTO
TOKAa), TPU ONHCAHWHM TPABUILHO TPAKTOBATh (PU3WYECKUNA CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAUEHHUS M €UHUIIBI (PU3UYECKUX BEITUYHH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMHU BEJIMYWHAMHU, CTPOUTH TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEJIUYUH,

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKCHUS MOJICKYJISIPHO-KHHETHYCCKON TECOPHUH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (HAa KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHA 3apsaa, 3akoH OMa i ydacTKa [enH, 3aKOH
Jlxxoyns—JIeHna, 3aKk0H COXpaHEHHUsI JHEPTHH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMyITHPOBKY 3aKOHA M 3aITUCHIBATH €T'0 MAaTEMATHICCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TPOIECChI M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CHUTYyallui MpPaKTUKOOPHECHTUPOBAHHOTO XapaKTepa: BBIABISATH
NIPUYUHHOCIICICTBEHHBIC CBS3U, CTPOUTH O0BSICHEHUE U3 1—2 JTOTHYCCKUX
IaroB ¢ Omopod Ha 1—2 W3yYCHHBIX CBOWCTBA (PU3NUYCCKHUX SIBJICHHMA,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3amadyd B 2—3 JCHCTBHSI, WCIONB3Yys 3aKOHBI H
GopMyIibl, CBsI3BIBAIONIME (U3MYSCKHAE BEIMYMHBI: HA OCHOBE aHaJm3a
YCIIOBHSI 3a/layll 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX IS pEIICHHs] 3aJadd, BBIOMPATh 3aKOHBI H  (QOPMYIIHL,
HEOOXOAMMBIE It €€ pelIeHHs, NPOBOJHUTH pPAacUYEThl M CpPaBHUBATh
TIOJTyYeHHOE 3HAaYCHNE (PH3NIEeCKON BEIIMUMHBI C U3BECTHBIMH JIAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
NpOBEPSIEMOE  TPEATIOIOKEHUE, OICHWBATh TPABUIBLHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIATh BBIBOIBI;

NPOBOAUTH OMBITBI 1O HAOTIOAEHUIO (PUBMYECKUX SBICHUN  WIH
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIEcca OCTHIBAHUS U
HarpeBaHWsl TPU M3IYYEHUHU OT [BETAa H3Iydaromed (MOTIOMIArOIIeH )
MOBEPXHOCTH, CKOPOCTh HCIAPEHUS BOJIBI OT TEMIEPATYPhl KUIAKOCTH H
wiomaan €€ TOBEPXHOCTH, DOJEKTPU3AIMS TeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aMMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alisl MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUSA
MarHuTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOMCTBAa JJIGKTPOMArHUTA,
CBOMCTBA DJEKTPOJBHUTATENsl IOCTOSIHHOTO TOKa): (opmymupoBaTh



MpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py10BaHUs, OMMCHIBATH X0 ONbITA U (POPMYIUPOBATH BHIBOIBI;
BBITIOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbL, OTHOCUTEILHON BIAXKHOCTH
BO3JyXa, CHJIbl TOKAa, HAINpPSHKEHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTATh
U3MEPEHUN ¢ y4€TOM 3aJaHHON a0COIIOTHOM OTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
IpYrod C  HUCIOJIb30BAaHHUEM MpPSMBIX  HU3MEpEeHUH  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIaJAH TONEPEUHOIO
CEYEHMsI U YACIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 IMPOBOJHUK, OT HANPSDKEHUS Ha  POBOJHUKE,
UCCJIEIOBaHUE TMOCJIEAOBATENbHOTO M MMapajuieJbHOTO  COEAMHEHHM
IPOBOJAHUKOB): TUIAHUPOBATh HCCJENIOBaHHE, COOMpATh YCTAaHOBKY U
BBIMIOJHATh M3MEPEHUs, CIenys NpPeIoKEeHHOMY IUIaHy, (UKCHPOBATH
PE3yNbTAThl OJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUII U TpaUKOB, J1eJaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BENMYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIOKEHHON MHCTPYKLUU, U
BBIYHCIISITh 3HAUEHUE BEJINYMHBIL;

coO01aTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OOPOM HAa UX ONMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TapOBasi TypOMHA, aMIIEpMETp, BOJILTMETD,
CUETUMK DIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ysl 3HAHUS O CBOMCTBax (DM3WYECKUX SBICHUNM W HEOOXOIUMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIIBHBIC
npuOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, [ABUTaTelb BHYTPEHHErOo CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPHUUYECKHX LENnel cC
MOCJIEIOBATENILHBIM U MapaIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inydasi
yCIIOBHBIE 0003HAUYEHHUS FTEMEHTOB JIEKTPUUECKUX IIeTICH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NYECKUX 3HAHUU B IOBCEIHEBHOMU



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

OCYUIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOIO COJAEpKAHHUS B
HNHTepHeTe, Ha OCHOBE MMEIOUIMXCA 3HAHUM MU MYTEM CpPaBHEHHS
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIENSATh HH(OPMAIUIO, KOTOpas ABIsSETCA
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy GU3HUECKOro COAECPKaHU, CIIPAaBOUHbIE MaTepHalIbl, pECYpChl
ceru HTepHer, Biaxers IpuUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHOpMalMIO U3 HECKOJBKUX HCTOYHUKOB (DU3NUECKOTO
coJiep KaHusl, B TOM YHCIIE yOJIMYHO MPEICTABIATH PEe3YyJIbTaThl IPOESKTHON
WJIY UCCIIEI0BATENBCKOU €SI TEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BATh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (HU3uMKH, CONPOBOXKIATH
BBICTYILJICHUE [IPE3EHTALUEN;

OpU BBIMOJTHEHUU Y4YE€OHBIX MPOEKTOB W HCCIAEAOBAHUN (HU3UUECKUX
IPOILIECCOB PACIpENesATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CJICIUTh 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIHOCTD IPYIIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIECHCTBHUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K xonity oOyuenusi B 9 Kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

UCIIOJIB30BAaTh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOTO MABIDKCHMS, aedopmalius
(ympyrasi, TacTU4ecKkas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
LHEHTpP TSAXKECTU TBEPIIOTrO Tella, pABHOBECUE, MEXaHUUECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMAarHUTHbIC BOJIHBI, IIIKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCIYCKaHUs M TOTJIOMICHUS, anbda, OeTa- U raMMa-u3IydeHuUs,
U30TOIIbL, /IEPHAsl SJHEPTrEeTUKA,

paznuyath sBiI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
NaJICHUE TEJI, PABHOMEPHOE JIBMKECHHUE 10 OKPY>KHOCTH, B3aUMOJCHUCTBUE
T€J, PEaKTUBHOE JIBI)KEHUE, KojieOaTelbHOE IBHKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJ€OaHUs1), PE30HAHC, BOJHOBOE JIBIDKEHUE, OTPaKeHUE



3ByKa, MPSAMOJIMHEWHOE PacCIpoOCTpaHEHUE, OTPAKCHUE WM MPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OEIoro cBeTa B
CIEKTp M CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETA,
€CTECTBEHHAsI PaJMOAKTHUBHOCTh, BOSHHUKHOBEHUE JIMHEHYATOTO CIHEKTpa
U3JTyYCHUS) 110 OTTMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NUIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MYECKHX  SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBICHUS B TMPUPOIE:
NIPWINBBI U OTJIMBEI, ABMKCHHUE TIaHeT COTHEYHON CHCTEMBI, pEaKTUBHOE
JBUKECHUE IKUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, DJXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JIEHCTBHE BHJIMMOTO,
yJIbTPaUONICTOBOIO W PEHTICHOBCKOTO M3JIyYEHUH, €CTCCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIyYd, DPaJUOAKTHBHOE H3ITyUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBHUE pAJUOAKTUBHBIX HW3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (NMPU3HAKU) (U3HUCCKHUX
SIBJICHU;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA Ted M (U3MUYECKUE SIBJICHUS, UCIIONIb3YS
¢usznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBJKEHUH, YCKOpPEHHUE, IMepeMelieHue, IMyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJIA TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJieHUs, BEC Tela, HUMITYJIbC Telld, WMIYJIbC CHJIBI,
MexaHu4deckasi pa0oTa M MOIIHOCTh, TMOTEHIMATIbHAS JHEPrus Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS YHEPIHsl CHKATOU
NPYXUHBI, KHHETUYECKask SHEPT U, OJTHAS MEXaHUUECKasi SHEPTHs, IEPUO]T
M 4YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb MPEIOMJICHUS Cpelbl), TNpU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3yEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UUYECKUX BEIUYMH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYMHY C JAPYTUMHU BEIUYHHAMHU,
CTpOUTH TpaWKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YSl 3aKOH COXPAaHEHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
NPUHIAI  CYNIEPMO3UIIUA CHJI, TPHUHIMI OTHOCUTEIBHOCTH [ amwmes,
3aKk0oHBl HbIOTOHA, 3aKOH COXpAHEHUS HMMITYJbCA, 3aKOHBI OTPAKCHUS H
NIPEIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO W MacCOBOTO YHCEI
P SIIEPHBIX PEAKIUAX, TMPU ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHIECKOE BHIPAKCHNUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPAaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUPAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBI: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHUE, BBISBISATD
HEJOCTAIOIIME UM U30BITOYHbIE JaHHBIE, BEIOMPATh 3aKOHBI U (HOPMYJIBL,
HEOOXOIUMbIE JJIi pELICHUs, NPOBOAUTH pacu€Tbl M  OLCHUBATH
PEANMCTUYHOCTH MOJYUYEHHOI0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElUTh NpH MOMOUIU
(Gu3MUEeCKHX METO/OB, HCIOJb3Yysl ONHMCAHHE HCCIEIO0BAaHUSA, BbIICISThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh MOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢u3nyueckux CBOWCTB Tell (M3yuyeHUE BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl Ipy3a M *KECTKOCTH MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MAJIbIX KOJIeOaHUH, MPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro cBera B CHEKTP, U3YUEHHE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs MpeaMeTa B coOHparoien
JAUH3e, HAOIIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB HW3IyYECHHUS ):
CaMOCTOSITEILHO  CcOOMpaTh YCTaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHMs, OTIUCHIBATH XOJI OTIBITA U €r0 PEe3yJIbTaThl, (HOPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOIUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHUH, ONpeaesss
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsSHUE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHoOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

IOPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYUH C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHU (3aBUCUMOCTD ITyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBMKEHHMM 0€3 HadYaJbHOM CKOpPOCTH, Iepuoaa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrja OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria IpeJoMJIEHUs OT yrja
najeHus): IJJAHUPOBAaTh HCCJIEJAO0BAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (DUKCHUPOBATH  pe3yabTaThl IOJYYEHHOW 3aBUCUMOCTH



bu3NYeCKUX BEIMYUH B BUAEC TaOMUIl U rpadUKoOB, NEIaTh BBIBOABI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS] (U3MYECKUX BEIMYUH (CPEIHSISA
CKOPOCTb ¥ YCKOPEHUE TeJla IPH PaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHHUYecKas padoTa W MOITHOCTb, YacTOTa W IEPUOJ
KoJIeOaHW MAaTEeMaTUYeCKOTO0 W TPYKUHHOTO MAasTHUKOB, OINTHYECKAS
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA  (POH): IIIAHHUPOBATH
U3MEpEHHUs, COOMpPATh OSKCICPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJNHATH
U3MEpPEHUs, CIeAysl TMPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISTH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH TOJYYCHHBIC PE3YJIbTaThl C YUETOM 3aTaHHON
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
000py10BaHUEM;

pa3auYaTh OCHOBHBIC TPU3HAKKW W3YYCHHBIX (HU3UYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUTAaHeTapHast MOJC)Ib aTOMa, HyKJIOHHAst MOJICITb
aTOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLMUINBI  JCHCTBUS  HU3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB € ONOpPOM Ha KX OMUCaHUS (B TOM YHCIIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHUS, paKera,
9X0JO0T, OYKH, TMepuckor, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuiabCcoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJICHHMH MW  HE0OXoauMbple (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH MU3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKHUX MPOIECCOB MPU
pelieHnr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHUYECKHE CXEMbI IS
MOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaxoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0pallleHnu ¢ MpUuOopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs 1 COOJIIOICHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH Cpele;

OCYIIECTBIISITh TOUCK uHpOpManuu (GU3HYECKOTO COJCpKAHHS B
WNuTeprHete, caMoCTOSITENHHO (HOPMYITUPYSI TIOUCKOBBIN 3aMpOC, HAXOAUTH
MyTH OMpPENeNICHUsI TOCTOBEPHOCTH MOJTYUYCHHON MH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTTHUTEIHbHBIX UCTOYHUKOB;



UCII0JIB30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJISPHYIO
AUTEpaTypy GU3HUECKOro COAECPKAHUS, CIIPABOUYHBIE MATEPHUAJIbI, PECYPChI
cetu MHrepHer, Bianerb npuéMaMu KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MHCHMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uHpOpPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpIKaHMS,
nyOJUYHO MPEACTABIATh PE3yIbTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEATENIbHOCTH, TPH 3TOM TIPaMOTHO  HCHOJB30BaTh  M3YYEHHBIN
NOHATUMHBIA amnmapaT M3y4aeMoro paszjena (U3MKd U CONPOBOXKIATH
BBICTYILJIEHUE TMpEe3eHTalrel ¢ y4€TOM OCOOEHHOCTEHW ayIuTOpuu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAIOLIEro MUpa
bu6moreka [IOK
11 o - 2
H3Hka - fayka O npHapoze https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1 1
HISHHCCIHE BEMIIHAL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METOJ TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3znea 2. IleppoHayaibHble CBeJIeHUS 0 CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCIHE BEECTRa https://m.edso00.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 9 1 bubmuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 A 2
TPETATHRIC COUTONHIA Berectsd https://m.edso00.ru/7f416194
Hroro no pazneny 5
Pazpen 3. JIBuikeHne U B3auMOJAeHCTBHE TeJl
3.1 MexaHndeckoe JBUKEHUE 3 bubmorexa HOK

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



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

bubmuoreka [JOK

32 Hrepuis, Macca, moTHOCTS 4 . https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
33 Cuna. Buet cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pasnen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaetie KHAKOCTH ° https://m.eds00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOE HaBICHIC 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazpeny 21
Pa3znea S. PaboTra 1 MOIIHOCTL. JHEPrus
bu6mmoreka [JOK
>1 Pabora i MomHOCTS 3 . https://m.edso00.ru/7f416194
bubmuoreka [JOK
52 Hpoctsie MexanusMEI ° . https://m.edso00.ru/7f416194
bubmuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpnen 1. TensioBble siBJIeHUSs
. bubnuorexa [JOK
1.1 7
CTpocHHE 1 CBOHCTBA BelICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CTIOBBIC HPOECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znea 2. DuekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOsTHHBIHM TIEKTPUUECKUN TOK 20 2 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 Marnuribe seHus 0 1 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. MexaHuveckue siBJeHUS
11 MexaHn4ecKkoe IBMKEHUE U CIIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
JanMozieHcTBIE el 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexanndeckue K0Je0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 Me €CKHe ) 7 3
RATIHCCRIE Roneharmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHMHACCIHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3znen 3. DiieKTpOMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMArHuTHOE MOJE U 6 9 bubnunoreka [JOK
' JJIEKTPOMATrHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Paznea 4.

CBeToBbI€E SAIBJICHUSA



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

4.1 3aKOHBI pacIpOCTPaHCHUS CBETa 6 2 bubmorexa OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bu6mmoreka [{OK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJICHUS
bu6moreka [IOK
5.1 Hcmyckanne v OTIONEHNEe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
52 (-TpOHHE aTOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3znea 6. IloBropuTe/ 1bH0-00001IA0IMIH MOY.Ib
[ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS bubmuoreka [JOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — HayKa O MPUPOJIE.
SABnenus npuposl. Pusnueckue
SBJICHUS

MexaHn4deckue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJIICHUS

duznuecKkue BEITMUYUHBI U UX
n3Mepenne CtapToBasi KOHTPOJIbHAS
pabora

Ypoxk-uccnenoanue "M3mepenue
TEMIEPATypbl MPU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JaTYMKa TeMIepaTypsl"

Kak ¢u3uka u apyrue ectecTBeHHbIE
HayK{ U3y4aroT MPUPOJLY.
EcrecTBeHHOHAYUHBIN METO/
no3Hanus. Onucanne GU3NIecKux
SIBJICHUH C TIOMOIIIBIO MOJIeIeH

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

Ypok-uccinenosanue "lIposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapyKa, MyIeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTAJIBHO, TEM 6OJILIJ_IC, 4eM
OoublIe BHICOTA ITyCKa"

Crtpoenue BemiectBa. OMBITHI,

bubmmoreka [{OK

7 OKa3BIBAIOIIME TUCKPETHOE
a [HHE UCKP https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIECTBA
8 JIBM>KeHME YacTHII BEIeCTBa bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «OMbITHI 11O
9 HAOJIIOAECHUIO TEIUIOBOTO
pacIIUpEeHHS Ta30BY
10 ArperaTHble COCTOSIHHS BEIIECTBA
B3anMocBs3p MeXTy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJIbI
MexaHnueckoe OBUKEHHE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE Eubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JIIBUKEHUE
bubmuoreka [JOK
13 CkopocTb. EquHuIEI cKopocTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHH IBUKEHUS bubmorexa [IOK
Y p https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3axoH HHEPIINH.
P N P bubmuoreka [JOK
15 B3aumopeiicTBue Ten Kak NpuyuHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0cl10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuet Macchl

bubmuoreka [JOK

16
1 00BbEMa TeNa [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTtopHas pabora
17 «OnpezneneHune MIOTHOCTH TBEPAOTO
Tena»
18 Pemenue 3amau mo reme bubmmoreka [{OK
"ITinoTHOCTH BemrecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicteus ten. Cria
yrpyrocTd. 3akoH ['yka
JlabopaTtopHas pabota «M3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(nedopmanun) Npy>kUHBI OT
MPUIIOKEHHON CHJIBI»
21 SIBnenue tarorennsa. Cuia TsSHKECTH
CBs3b MEXy CUJION TSKECTH U
22 maccoii tena. Bec Ttena. Pemenue Eubmaorexa OK
e ' | https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TshKecTH
Cuiia TsDKeCTH Ha JPYTuX IJIaHeTax.
23 dusnyecke XxapakTepUCTUKU Bubmiorexa OK
p p https://m.edsoo.ru/ff0al502
IUIaHET
bubmuoreka [JOK
24 Usmepenue cuit. JIluHamomer
P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tema. HeBecoMmocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJI, HAlIPaBJICHHBIX
. . bubmuoreka [JOK
26 10 OJIHOM MPSIMOIA.

PaBHoOelicTByIOIIAs CUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemenue 3anau no reme
"PaBuoaeiicTByromas cun"

28

TpeHune CKoNIbKEHUS U TPEHUE
nokosi. Tpenue B nmpupoae u
TEXHUKE

bubmmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHas paborta «3yuenue
3aBUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONpPUKaACAIOIIUXCS
ITOBEPXHOCTEN»

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

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOACHCTBYIOIIEN CHIIBI

31

Pemenue 3amay nmo remam: «Bec
tenay, «['padpuueckoe nzodpakeHne
cuny, «CUITBDY,
«PaBHOACUCTBYIOIIAs CHUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KoHntposbHas paboTa o remam:
«MexaHn4ecKoe IBUKCHHEY,
«Macca, III0OTHOCTEY, «Bec Temay,
«I"padmueckoe N300paKEHUE CHI»,
«Cub»

33

Hasnenue. CriocoObl yMEHbLICHUS U
yBEJIMYEHUS TaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiaeHwue raza. 3aBUCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIIEPATyPhI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

35 TENAMU, XUIKOCTSIMH U ra3zaMu bubmmorexa LIOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akou Ilackans
JlaBlIeHME B )KHIKOCTH U Ta3e,
36 BBI3BAHHOE JIEUCTBUEM CHJIBI bubnmorexa [TOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3amau o teme «/lapinenue bubmmoreka [IOK
B JKHIIKOCTH ¥ rase. 3axkoH llackams https://m.edsoo.ru/ff0a2826
bu6moreka [IOK
38 Coo06
OODIIAIOTHECA COCY IR https://m.edsoo.ru/ff0a2970
39 I'napaBnnyeckuii mpecc bubmorexa HOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiaeBoit
SKAIKOCTHEIN Hacoc
Atmocdepa 3emn. [IpuanHb
CYILIECTBOBAHUS BO3IYIIHOMN
41 o}(;lcj)lnquH 3emin 32;[3};101/IMOCTB bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
42 Bec Boznmyxa. AtmochepHoe bubmuoreka [JOK
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHOro bubnnoreka [JOK
nasieHus. OnelT Toppuuemm https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTB aTMOC(HEPHOTO
44 aBJIEHUS OT BBICOTHI Ha, OBHEM bubmorexa [IOK
a A YP https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapometp-anepoua. AtmocgepHoe bubnuorexa [IOK

AABJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemenue 3a1au o reme

46 "ATMocdepHoe naBicHHE"
JlelicTBUE )KUJIKOCTH M Ta3a Ha
47 IIOIPY’KEHHOE B HUX TEJIO. brmmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora
48 «OmnpeneneHue BHITAIKABAIOIIECH bubnuorexa [JOK
CHUJIbI, ICVCTBYIOIIEN Ha TETO, https://m.edsoo.ru/ff0a33fc
MTOTPYKEHHOE B KHUIKOCTb)
JlabGopaTopHas paboTa 1o Teme
«HccrnenoBanue 3aBUCUMOCTH Beca
49 TeJa B BOJIE OT 00bEMa bubmorexa TOK
5 https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B AKHUAKOCTh YacTU
Tena»
bu6mmoreka [IOK
>0 [lnapanie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabora
"KoHncTpyupoBaHue apeoMeTpa Win
51 KOHCTPYHPOBAHHE JIOAKH U
orpeJiesieHue e€
rpy30M0AbEMHOCTH"
Pemenue 3agay no Temam:
59 «I1naBanue cynoB. bubnuoreka [IOK
BosnyxomaBanue», «JlaBiaeHue https://m.edsoo.ru/ff0a3654
TBEPABIX T, )KUAKOCTEH U ra30B»
bu6mmoreka [JOK
>3 Mexanuieckas pabora https://m.edsoo.ru/ff0a3f82
54 MomHocTs. EQUHUIEI MOIIHOCTH bubmorexa LHOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccinenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPU
noaséme 1o jectauue"

56

[Ipoctsie Mexanu3mel. Peryar.
PaBHOBecue cuil Ha peruare

57

KonTponbHas pabota o teme
«JlaBneHue TBEpIBIX TEI,
XKUAKOCTEN U ra3oBy /
Bcepoccuiickas npoepodHast
pabora

58

PesepsHbiit ypok. Pabota ¢
TEKCTaMHu 110 TeMe «/JlaBieHue
TBEPABIX TEJ, KUAKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepoyHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

59

Poryaru B TexHuke, ObITY U IPUPO/IE.

JlaGopaTopHas pabora
«HccnenoBanue ycioBHUi
pPaBHOBECHS pbIyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «YcCi1oBUS
paBHOBECHS pbluara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurmenT monesnoro aAecTBus
Mexanu3Mma. Jlaboparopnas pabota
«M3mepenne KII/] HaknoHHOM
TJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
MoIiHocTh, KIT/1"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

Mexanudeckasl SHEpTUsl.
Kunerndeckas u noreHuuanbHas
SHEPIUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT IO TEME
"DKcrepuMEeHTaIbHOE ONpeieTICHIE
N3MEHEHNS KHHETHYECKOU 1
MMOTEHIINAJILHON YHEPTUU IIPH
CKaTBIBAHWH TeJIa 110 HAaKJIIOHHOH
IIJIOCKOCTH"

66

KonTponbHas pabota o teme
«PaboTta 1 MOIITHOCTh. DHEPT U

67

Peseprubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MeXxaHnuecKkoe
nBmxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PeseprubIit ypok. Pabora ¢
TexkcTtamu 1o Teme "Pabora.
MomugHocTtb. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUYECKON 1 bubnuorexa [JOK
TEOPUU U UX ONBITHBIE https://m.edso0.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mogaenu TBEpIOTO, JKUAKOTO U
3 ra3o00pa3HOro COCTOSHUMI 1 bubamorera LHOK
P https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHNE CBOMCTB TBEPIOTO,
XKUAKOTO U ra3000pa3HOro
4 COCTOSIHMH BELIECTBA HA OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrammmaeckue u amopdHbie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHuE U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHne U CxKaTUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl
8 CO CKOPOCTBIO TETNIOBOTO JBUKEHUS 1
YaCTHII



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

Buytpennsis sHeprust. CriocoOsr

bubmuoreka [JOK

9
M3MEHEHUs BHYTPEHHEN SHEPIrUU https://m.edsoo.ru/ff0a5c60

10 Buaer Teronepenaun bubmorexa HOK

A el https://m.edsoo.ru/ff0a6412
VYpoxk-kondepenmus "[Ipakrunyeckoe

11 HUCIIOIb30BaHUE TEIIJIOBBIX CBOMCTB bubmmoreka [IOK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonnuectBo Temnotel. Y eabpHas bu6moreka [IOK
TETUIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHEHHE TEIUTOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE bubmorexa TOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHas pabora
"UccnenoBanue sSBICHUS bubmuorexa [JOK

14
TeII000MeHa MPU CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiyeit BobI"

Pacuer konu4ecTBa TEIIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs
TeJa ¥ BBIICISEMOTO UM IIPU
OXJIAXKICHUH
JlaGopaTopHas pabora

16 "On E enEHHe g eIbHOM bubmmorexa [JOK

ped YA " https://m.edsoo.ru/ff0a6bb0
TEIMJIOEMKOCTH BEIIECTBA
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIIOTAa CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJIIMYECKUX TeJl. Y ieibHast
TEIUI0TA TJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTtopHas pabora
"Onpenenenue yaenbHON TETIOThI
TJIaBJIEHUS Jibaa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3oBaHue U KOHICHCAIIHS.
Hcnapenue

bubmmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenpHas Temiora
mapooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPaTyphI
KHUIIEHUSI OT aTMOC(epHOTO
JaBJICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BJIaXXKHOCTHU
BO31yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeencHue
BJI&KHOCTH BO3/TyXa

24

[IpuHIMIBI PaOOTHI TETLIIOBBIX
nsurareneif. [TapoBas TypOuHa.
JIBurarens BHyTPEHHETO CrOpaHUs

25

KII/I TeryoBoro aBuraters.
TennoBble IBUTATENN U 3AIUTA
OKpY’KaroIle cpeibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUSA U ITPEBPAICHUA
OHCPTHUH B TCIJIOBBIX IMPOLECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroToBKa K KOHTPOJBHOM paboTe

97 1o teme "TeroBbie SBICHUS. bubmmoreka [{OK
N3MeHeHune arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BelecTa"

KonTponbHas padoTa 1o Teme
28 "TGHJ'II)OBI)IC SIBJI')IGHI/H[. N3menenune brmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSITHUH BEIIECTBA

29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUIECKUX 3aPsI0B
Ypoxk-uccnenopanue

30 "DIeKTpU3aIs TeJI HHAYKIIHCH 1
IIpY CONPUKOCHOBEHUN"

31 B3aumopeiicTBue 3apsiKEHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

32 HanpskeHHOCTh 3JIEKTPUYECKOro bubnuoreka [JOK
noss. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHX TOJIeH
Hocurenu snexTprueckux 3apsiioB.

33 DOneMeHTapHbIi 3apsaa. CTpoeHue
aToMa

34 [IpoBOAHMKY U AUDIIEKTPUKH. 3aKOH bubnunoreka [JOK
COXpPaHEHUS DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3aga4 Ha mpUMEHeHUE bu6mmoreka [JOK
CBOMCTB DJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €TI0

bu6mmoreka [JOK
36 cyuiectBoBaHusl. MicTouHuku

QJICKTPUYCCKOT'O TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0a96h2
VYpok-uccnenoBanue "JleiictBue

38 AEKTPUIECKOTO IOJIS Ha 1
MIPOBOJIHUKY U AUDJIEKTPUKH"

39 DneKTpUYecKuil TOK B MeTaJlIax, bubnuorexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 e€
COCTaBHBIC YaCTH
Cuna Toxka. JlabopaTtopHas pabora

41 "N3mepeHue u peryJmpoBaHUE CUITbI 0.5 bubmorexa TOK

| P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAMPSIHKEHHUE.

42 Boasr™metp. JIaboparopHas pabota 05 bubnuoreka [IOK
"H3MepeHne U PeryInpoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspKeHus"

ConpoTHuBieHHE TPOBOJHHKA.
43 VY nenpHOE COPOTUBIICHUE bubmmorexa [JOK
g P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTopHas pabora
"3aBUCUMOCTb 3JEKTPUUYECKOTO
44 COTPOTHUBJICHHUS ITPOBOJHHUKA OT €TI0 1 bubmmorexa [IOK
P poOBoAL https://m.edsoo.ru/ff0aa738
JUIMHBI, TIJIOMAAN TOTIEPEYHOTO
cedeHus U Marepuana"
3aBUCHMOCTh CHIIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

ydacTKa Lernu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlabopaTtopHas pabora
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UIYILIEr0 Yepe3 pe3UCTOpP, OT bubnmorexa [TOK
> MY pe3p P, https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenpHOE U TAPATUICTHLHOE
COCTMHECHWSI TIPOBOTHUKOB
Jlabopatopnas padora "IIpoBepka
48 MIpaBUJIA CIOKEHUS HANPSKEHNUN bubnuoreka [IOK
MIPHU MOCJIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHNH JIBYX PE3UCTOPOB"
Jlabopatopnas padora "IIpoBepka
49 MpaBuia JJisl CUJIbl TOKAa IPU bubmuorexa [JOK
MapajieIbHOM COCTMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenne 3a1a4 Ha mpuMEHEHHE
50 3akoHa OMma 1 pasiImuyHoro Eubmaorexa OK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOTHUKOB
Pabora 1 MOIIIHOCTH
51 JJIEKTPUYECKOT0 TOKA. 3aKOH bubmorexa [JOK
p ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGopaTopHas pabora
52 "On E CHI;HI/Iepa6OTBI ¥ MOIITHOCTH bubmorexa LOK
bed P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuYecKue enu U
53 NOTPEOUTENH IEKTPUIECKOM bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

ITocTostHabIC MarHuThbl, UX

54 N
B3aNMOJIEHCTBHE
55 Ypok-uccnenoBanue "M3yuenue 1 bubnuorexa [JOK
MoJiel MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaraunTtHoe nojie. MarHuTHOE 110J1¢
bubmmoreka [IOK
56 3eMIIH U €r0 3HaYeHHUE IS )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TemMe "DNEKTPUIECKHUE 3apsbl.
57 3apsKeHHbIE TeNa U UX bubmmorexa [OK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocTosTHHBIH
AIEKTPUYECKUN TOK"
KontponbHas padoTa o teme
"DnexkTpuyuecKue 3apsapbl.
3apsiKEHHbIE TeJla U UX
. . bu6mmoreka [IOK
58 B3auMoaeictus. [1ocTOAHHBII
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUI TOK" /
Bcepoccuiickas npoBepoyHas
pabora
Pesepruslii ypok. Pabora ¢
TekctaMu 110 TeMe "llocToSHHEBIN
59 DIIEKTPUUECKUI TOK" / bubmmorexa [IOK
p B https://m.edsoo.ru/ff0acdc6
Bcepoccutiickas mpoBepodHas
pabota
OmnelT Opcrena. MarautHoOe nosie
60 IJIEKTPUYECKOro Toka MaruuTHoe bubmorexa LOK
p https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
61 [IpumeHeHne 2NeKTPOMarHuToB B 05 bubnuorexa [IOK

texHuke. JlaboparopHas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yueHue neHCTBUSI MarHUTHOTO

T0JIs1 HA MPOBOJHUK C TOKOM"

62

DNEeKTPOJABUTATEIb IOCTOSTHHOTO
Toka. Mcrionp3oBanue

BHCKTPOHBHFaTGHGﬁ B TCXHHUYCCKUX

YCTPOWCTBAaX U HAa TPAHCIIOPTE.
JlabopaTtopHas pabora
"KoHcTpyupoBaHue u u3yueHue
paboTh! AnexkTpoaBUraTesns”

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3akoH
3J'IGKTpOMal"HI/ITHOI\/’I HHAYKIOWUUA.
[IpaBuio Jlenna

64

Onekrporereparop. CrocoOs
MOJTYYCHHS AIIEKTPHUECKON
SHEPTUU. DIIEKTPOCTAHIINU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe

1o TeMe "DNEeKTpUUECcKue u
MAarHUTHBIE SBJICHUS"

66

KonTponbHas pabota o teme
"DJIeKTpUUECKHE U MarHUTHbBIE
siBieHUs"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHriit ypok. Pabora ¢
TekcTaMu 110 TeMe "TemnaoBrle
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHriit ypok. Pabora ¢
TEKCTAMU 110 TeMe "MarauTHele
SIBJIEHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoxa Bcero Kontpoabusie | Ipaxririeckie i[:;:e}[l/lﬂ :)Igg)azzi?:enbﬂme
padoTsbI padoThI pecypest

1 MexaHndeckoe JBUKECHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONMHEHOE 1 bubnuoreka [IOK
NIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOJIMHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTb
[IpsimonirHENHOE PAaBHOYCKOPEHHOE bubnuoreka [JOK

5 1
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIUHEITHOTO

6 PaBHOYCKOPEHHOTO JIBHXKCHHUSI. 1
I'paduk ckopoctu
JlaGopaTopHas pabora

7 "Onpenenenye yCKOpeHus Tesa npu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JBMKECHHHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM T1ocKocTh"

8 CBoboaHoe nageHue Ten. OMmbIThI 1
lanunes

9 PaBHOMEpHOE ABMIKEHUE TIO 1 bubnuorexa [IOK

OKPY’KHOCTH. HepI/IO,[[ 1 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparenus. Jluneinas u yriaosas

CKOpOCTHU
10 LlenTpoCcTpeMHUTEIBHOE YCKOPEHUE
11 IIepssiii 3axkoH Hprotona. Bekrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOelicTBYIOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka l:;?;g:g;?g;:f 0aeca?
16 Pemenue 3agay mo reme «Cuia
YIIPYTOCTHY
JlaGopaTopHas pabora
17 «OmnpeneneHue KECTKOCTH Eubmaorexa OK
https://m.edsoo.ru/ff0aee28
MIPY>KUHBDY
bubmuoreka [JOK
18 Cuna Tpenus https://m.edso:)l. ru/ff0af738
19 Pemenue 3agau no reme «Cuia bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabora
20 "OHpIZ,Z[eHIZHI/Ie ioa(b(bHuHeHTa Bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHHUS
Pemenue 3ama4 mo teme "3aKoHBI
21 HerotoHna. CII[/IJ'Ia ynpyroctu. Cuiia bubmorexa LIOK

TpeHus"

https://m.edsoo.ru/ffOafb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHUE CBOOOIHOTO bubmmorexa LIOK
) P https://m.edsoo.ru/ff0af044
HagaeHus
VYpox-koHpepenius "JIBrkeHue Tet
23 BOKPYT TPaBUTALIMIOHHOIO LIEHTpa
(Conneunas cucrema). ['aakTuxu"
Pemenne 3amaa mo teme "Cuna
24 TSDKECTH M 3aKOH BCEMUPHOI'O bubmmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kKocmMuyeckasi CKOpOCTb. bu6moreka [IOK
HeBecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKHN.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOTO TENA C bubmorexa LOK
. " p https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OChIO BPAIIICHHUS.
MowmeHT cuisl. LlenTp TsxecTu
PaBHOBecue MaTepualIbHON TOUKH.
AOCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPEIUIEHHOM OChIO BPAILICHHMS.
MowmenT cunebl. LlenTp TsxecTu
08 Pemenue 3agau no reme "MomeHT bubmuoreka [JOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroTroBka K KOHTPOIBHOI paboTe
. bu6mmoreka [JOK
29 o tTeMe "MexaHn4uecKoe IBHKEHHE.

BsaumoneiictBue Tea"

https://m.edsoo.ru/ffOb0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonrponsHas pabora o teme

30 "MexaHHUYECKOe ABMKEHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynsc Tena. UMnyibsc cuisl.

31 3aK0oH COXpaHEHHUS UMITYJIbCA. bubnuorexa [JOK
Ynpyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aHMOJICHCTBHE
Pemenne 3agau mo reme "3akoH bubmmoreka [{OK

32
COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepeHnuus "PeakTuBHoe
JBUKEHHE B IPUPOJIE U TEXHUKE"

bu6moreka [IOK

34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo. ru/Fob0ag4
PabGoTa CHIIBI TSDKECTH, CHITBI bubmuorexa [JOK

35
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabora

36 «Omnpenenenne paboOThl CUIIBI TPEHUS
MIpY paBHOMEPHOM JIBU)KEHUU TeJia
10 TOPU3OHTAIBHON TOBEPXHOCTI

37 CBs13b SHEpruu 1 paboTHI.

[ToTenuuanpHas YHEPTrUs

38 Kunernueckas sneprusi. Teopema o bubmuoreka [JOK
KMHETUYECKOW DHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe

40 JlaGopartopHas pabota «3yuenue bubnuorexa [IOK

3dKOHa COXPAaHCHUSA SHCPTUN»

https://m.edsoo.ru/ffObl12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebarensHoe JABHKCHHUEC U €TO
XapPaKTCPUCTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHus.
BriHyxieHHbIe KONIeOaHusI.
Pes3onanc

bubmmoreka [{OK
https://m.edsoo.ru/ffOb20f0

43

MareMaTruecKkuii U Npy>KUHHBIN
MAasITHUKH

44

VYpok-uccrnenoBanue «3aBUCUMOCTh
repuo/a KojieOaHui OT KEeCTKOCTH
TIPY>KUHBI U MACCHI TPy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3HEpruy npu
MEXaHMYECKUX KOJIeOaHUIX

46

JlaGopaTtopHas pabora
«OrmpenenieHre 4acToThl U epruoia
KOJICOAHUH TIPY>KUHHOTO MAasITHUKa)

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

47

JlabGopaTtopHas padora «IIpoBepka
HE3aBUCUMOCTH MEPUO/Ia KOJICOAHMI
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHbl. CBOMCTBA
MexaHW4ecKux BoyH. [IpoaosbHbIe 1
TTOTNIEPCYHBIC BOJTHBI

bubnuoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenus "MexaHnueckue
BOJIHBI B TBEPJIOM TEIIE.
Celicmuyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYyKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypoxk-uccienoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koHbpepeHius "YIibTpa3ByK U
nH(}pa3ByK B IPUPOJE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanuveckue KojaebaHusi ¥ BOJIHBI"

bubmmoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota o teme
"3aKOHBI COXPaHEHUS.
Mexannyeckue KoyiebaHus 1 BOJIHBI"

56

DIJIEKTPOMArHUTHOE MOJIE.
DNeKTpOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CsoiicTBa SJICKTPOMArdMTHBIX BOJIH

58

Ypok-koudepenmus "llkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBaHue 3JIEKTPOMArHUTHBIX
BOJIH JJISI COTOBOM CBA3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccienosanue "M3ydenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIBI0 MOOMIIBHOTO TesieoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenne 3amaq Ha OIIPEACIICHUC
HaCTOTHI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpoMarHuTHasl IPUpPOAa CBETA.

bubmuoreka [JOK
61 CkopocTth cBera. BoaHoBbIC
Up https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku ceera. [Ipsmonuneitnoe
62 acIpocTpaHEHUE CBEeTa. 3aTMEHUS bubmorexa HOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)kK€HUs CBeTa. 3epKaja.
63 Pemrenne 3a1a4 Ha IpUMEHEHUE bubmorera [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHHUS CBETA
64 [Ipenomiienue cera. 3akoH bubnuoreka [IOK
MPETOMJICHHS CBETA https://m.edsoo.ru/ff0b3aea
[ToytHOE BHYTpPEHHEE OTpaXKEHUE
65 cBeTa. Mcronp3oBanre MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ffOb3c5c
OTNITHYECKUX CBETOBOIAX
JlaGopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH yIjia
66 MPETOMJICHUS CBETOBOTO JIy4a OT
yrIJia majieHus Ha rpaHuile "BO3yX-
crekao""
Ypok-koH(pepeHIus
"M cnonp30BaHKE TIOJTHOIO
67 BHYTPEHHETO OTPAXKECHMUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JInnzel. OnTuyeckas cujia JTUH3BI
https://m.edsoo.ru/ff0b3f2c
N bubmuoreka [JOK
69 [Toctpoenue n300pakeHUH B THH3AX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlabopaTtopHas padora
"Onpenenenne HOKyCHOTO

bubmmoreka [{OK

70 pacCTOAHUS U ONITHYECKOM CHJIIbI https://m.edsoo0.ru/ff0b4206
cobuparomei JTHH3BI"

71 Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'na3 kak onTuyeckas cucrema. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenuus "Jledexrs
3penus. Kak coxpanuts 3penue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 OnsiTel HetoToHa. Croxenue bubnuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTopHas padota "OnbITHI 11O
Pa3IoKEHUI0 OENIOro CBETa B CIIEKTP

75 Y BOCIIPUATHIO IIBETA MPEIMETOB IIPH Bubmmorexa [IOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIIOICHUU Yepe3 LIBETOBbIC
¢buabTpH"
VYpok-nnpaktukyM "BonHOBbIE

76 CBOMCTBA CBETA: JIUCIICPCHUS,
uHTepdepeHus u qudpaxuus”

77 OmnsiTe Pesdepdopaa u mmanerapHast bubnunoreka [JOK
MoJeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozeins aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " NIOIrJIOMCHUE CBCTa

bubmuoreka [JOK
7 . K . I
9 atomom. KeaHTel. JlHeiarhic https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUILI bubmmorexa [TOK
a1 a https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aToOMHOTO sijpa. bubnuoreka [JOK
Hyxknonnast Mmoziens https://m.edsoo.ru/ff0cl18ac
83 PaagnoakTruBHBIE TTpEBpaLICHHUS. bu6moreka [IOK
M3oTonsr https://m.edsoo.ru/ff0clal4
Pemenne 3agau mmo teme: bu6moreka [IOK
84
"PagnoakTuBHbIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuona monypacmnana
VYpok-koH(bepEeHITHI
86 "Ppa I/IoaKl(“EIBI:-IBI: HA3JIYUYEHNS B bubmmorexa [OK
8 Y | https://m.edso0.ru/ff0c2126
MPUPOJIE, METUITNHE, TEXHUKE
SInepHBIEe peakIui. 3aKOHBI
87 C(flx paHeHIEﬂ 3au>1 OBOTO U bubmorexa LHOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE
88 DHeprus CBS3U aTOMHBIX SIIEP. bubnunoreka [JOK
CBs13b MaccChl U SHEPTrUU https://m.edsoo.ru/ffOcld7a
89 Pemenne 3agau no reme "AnepHeie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sueprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypoxk-koHpepenuus "SAnepHas

sHepreTuka. Jlencreus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

PaaMoOaKTUBHBIX U3ITyUYEHUHN Ha
YKUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEeKTPOMAarHuTHOE MOJIE.

bub6mmoreka [{OK

92
DNEeKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIICHUS"
KonTponbHas pabota o teme
93 "DJIeKTpOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBL
KBanToBsie sBiaeHus"
[ToBTOpeHnue, 06061IEHNE.
94 JlabopaTopHbIie pabOTHI IO KypC bubmorexa TOK
" P pv P " ypey https://m.edsoo.ru/ff0c245a
BsauMonelicTBue Ten
[ToBTOpenue, o6obmenue. Pemenue
95 aCYETHBIX U KaUECTBEHHBIX 3a1a4 bubmorexa LOK
P \ | https://m.edso0.ru/ff0c2572
o reme "TeroBble mporiecchl
[ToBTOpenue, o6obmenue. Pemenue
96 pacUETHBIX U KAYECTBEHHBIX 3a71a4 bubnunoreka [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaei"
[ToBTOpenue, o6obmenue. Pemenue
97 ACUETHBIX U KaYeCTBEHHBIX 3a/1a4 Bubmmorexa LIOK
P A https://m.edsoo.ru/ff0c2b30
o teme "KIIJl anexTpoycraHOBOK"
IToBTOpenue, o6oO0IIEeHNE.
bu6mmoreka [JOK
98 JIaGopatopHbie pabOTHI 110 Kypcy

"CBeTOBBIE SIBJIEHUS"
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ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

11

HCIT0JIb30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pasiindaTh ABJCHHA 110 OMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIINUX JAaHHOC (1)I/ISI/I‘IGCKOC SIBJICHHUC

1.3

pacrno3HaBaTh MPOSIBICHUE HM3YyUYEHHBIX (PU3UYECKUX SIBJICHUHM B
OKpY’KarollleM MHUpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
MIPH 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7auy B yueOHYIO, BbIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) GU3HUUECCKUX SIBJICHUI

1.4

ONKCHIBATh M3yUYEHHBIE CBOICTBA Tel U (U3MUYECKUE SIBJICHMUS,
UCIIONB3Ysl (PU3MYECKHE BEJIUYUHBI, MPH ONUCAHUHU IPABHILHO
TPakTOBaTh (U3MUECKUNH CMBICT MCHOJIb3YEMBIX BEIWYMH, HX
0003HAUECHHUST U €IUHUIBl (UINYECKUX BEIMYUH, HAXOJIUTh
dopMyIbl, CBS3bIBAIONINE JAaHHYIO (U3UYECKYI0 BEIMYHHY C
JIPYTUMH BeTMYMHAMHU, CTPOUTDH IpapuK U3yUEeHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKkTepu3oBaTh CBOMCTBa TCII, (bPI?:PI‘IeCKI/IC SBJICHUSA W IPOLECCHI,
HCIIOJIb3Ysl HU3YUYCHHBIC 3dKOHBI, IIpU 3TOM JaBaTb CJIOBCCHYHO
Q)OpMYHI/IpOBKy 3aKOHa MW 3allUCbiBaTb €ro MareMaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3UUECKUE SBJICHMSI, MPOLIECCHl U CBOMCTBA TeJl, B TOM
YhClie M B KOHTEKCTE CHUTyaludl MPaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITh NPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe U3 | — 2 Jorn4yeckux IaroB ¢ omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBAa (M3UYECKUX SIBICHUH, (PU3MYECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU




1.7

pemath pacuéTHble 3aaun B 1 — 2 1elCTBUS, UCIIONb3YsI 3aKOHBI U
dopmynbl, CBs3bIBaOLINE (U3UYECKUE BEIMYMHBI: HAa OCHOBE
aHajaM3a YCIOBMS  3a/Jayd  3alUChlBaTh  KpaTKoe  YCJIOBHE,
NOJCTaBIATh (U3UYECKUE BEITUYMHBI B (HOPMYJB U TPOBOIUTH
pacuérbl, HAXOAWTh CIPABOYHbIE JAHHbIE, HEOOXOAUMBIE IS
peumieHuss  3a1a4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOHN

(U3NYECKON BEITNIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELINTH TPH TTOMOIIH
(1)I/IBI/I‘I€CKI/IX METOJOB, B OIIMCaAHHMH HCCJIICAOBAHUS BbIACIATH
IpOBEpSieMOE  NpPENNoJIOKeHHe  (TMmoTesy),  pas3auyath U
HHTCPIIPETUPOBATH HOJ'Iy‘-IGHHBIfI pe3yibTaT, HAXOAWUTH OILINOKH B

XOJ¢€ OIlbITa, ACJIAaTh BBIBOJBI I10 €0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHl MO HAONIOJACHHUIO (DU3UYECKUX SIBICHUW WIH
bu3ndecKuXx  CBOMCTB  Teln:  (opMyIMpoBaTh  IPOBEpPSIEMBIC
MPEATNONOXKEeHUsSI, COOMpaTh yCTAHOBKY W3  MPEIIOKEHHOTO

000py/10BaHus, 3alKCHIBATh XOJ1 OTbITa U (POPMYJIHPOBATH BHIBOJIBI

1.10

BBITIOJHATH TMPSIMBIE U3MEPEHUS C MUCIOJIh30BAHUEM aHAJIOTOBBIX H
i (ppoBbIX MPUOOPOB, 3aNMUCHIBATH MMOKAa3aHUs MPUOOPOB C YUETOM

3aJIaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPECHUI

1.11

MPOBOJIUTh  HMCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (U3HYECKOU
BEIIMYUHBI OT JPYrod C WCIOIB30BAHUEM IMPSMBIX H3MEPCHHH,
y4acTBOBaTh B IUTAHUPOBAHMM YYEOHOT'O HCCIIEOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHS, CICAysS NPEII0KCHHOMY
iaHy, (UKCUPOBATh pPe3yibTaThl TOJYYCHHOHW 3aBHCHUMOCTH
GU3MYECKUX BEIMYHMH B BUJIE MPEIIOKCHHBIX TaOIUIl U rpadrKOB,

ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I‘ICCKI/IX BCJIIMYHNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIIUHU: IIpu  BBIIOJIHCHHUUA H3MepeHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYUCHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)I3TL InpaBHJia TCEXHUKU 0€30IMaCHOCTH npu pa60Te C

1a00paTopHBIM 000pyI0BaHUEM

1.14

YKa3biBaTb NPHUHIUIIBI JEeNCTBUSA HpI/I60pOB N TCXHHUYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaTh MPHUHIIUIIBI JeicTBUA N3YyUYCHHBIX

HpI/IGOpOB N TCXHUYCCKUX yCTpOfICTB C IMOMOIIBbIO HX OIIMCAaHNA,




UCTIONB3YsS 3HAaHUS O CBOWCTBaX (DM3WYECKUX SIBICHUH U

HEoO0XouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJIUTL TPUMEPHl (HAXOAUTh WH(POPMAIUIO O TPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWUA B
MOBCEIHEBHON JKM3HHM JUIS OOeCHedYeHHss OC€30MacHOCTH IPHU
oOpameHun ¢ npubopaMd W TEXHUYCCKUMHU YCTPOWCTBAMH,
COXpaHEHHS 3J0POBbS M COONIOJCHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPY’KAOLIEH cpelie

1.16

OCYIIECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaIuu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUN M MyTEM CpaBHEHUs Pa3IUYHbIX UCTOYHUKOB
BBLIETATh MHGOPMALMIO, KOTOpasl SIBJISIETCS MPOTUBOPEUMBON HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOIb30BATh pu BBIITOJIHEHUH y4eOHBIX 3a/laHAN
Hay4YHONOMYJISPHYIO  JIUTEPATypy  (PU3UYECKOrO  COJEepKaHus,
CIIpaBOYHBIE MaTepHalbl, pecypcbl ceTh VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMaIUK U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 UCTOYHHUKOB HHPOpMaIuu (PU3HIECKOTO
COJICp KaHUsI, B TOM YHCIIE IyOJIMYHO JIENIaTh KPaTKue COOOMICHHS O
pe3ysbTarax IMPOEKTOB WM Y4YeOHBIX HCCICIOBAHUH, MPH ITOM
IPaMOTHO HCIOJb30BaTh W3YyYEHHBIN TMOHATHUHBIA ammapar Kypca

(bU3MKH, COMPOBOKIATH BHICTYIJICHUE PE3EHTAI[UCH

1.19

NP BBINIOJIHEHWM  yYE€OHBIX TPOEKTOB W HMCCIICIOBAHUM
pacrpefensiTe O00S3aHHOCTH B TpyMIEe B COOTBETCTBHH C
IIOCTABJIEHHBIMHM 3a7adaMM, CJIEIWTh 3a BBINOJHEHHEM ILIaHA
IEWCTBUIM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
EeITEIbHOCTD TPYIIIbIL, BBICTPANBaTh KOMMYHHKATHBHOE

B3aHMOI[eﬁCTBHe, YUUTbhIBasA MHCHHUC OKPYIKAOMIUX

8 KUIIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJILHOI7l nporpamMmsbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

1.1

HCIIOJb30BaTh ITOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh IPOSIBICHUE M3YUEHHBIX (PU3UYECKUX SIBJICHUHA B
OKpY’KalollleM MUpE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPO/IE,
[P 3TOM MEPEBOAUTDH NMPAKTUUECKYIO 337a4y B yUeOHYIO, BBIIEIATh

CYILLIECTBEHHBIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh HM3yYEHHbIE CBOMCTBAa Tel M (puU3MuUecKue SBICHUS,
UCIIONB3Ysl (PU3MYECKHE BEJIWYUHBI, MPH ONUCAHUU MPABHIBLHO
TpPakTOBaThb  (PU3MYECKUH  CMBICH  HCIOJB3YEMbIX  BEJIHYMH,
0003HaUeHHUST U €IUHUIBl (U3NYECKUX BEIMYUH, HAXOJUTh
dopMyIbl, CBSI3BIBAIOUINE JAaHHYI (U3UYECKYH0 BEIUYHMHY C
JPYTMMH BETMYMHAMHU, CTPOUTH IPapUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3NYEeCKNX BEIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, PU3UUECKHUE SBJICHUS U MPOLIECCHI,
UCIIONB3Ysl M3Y4YEHHbIE 3aKOHBI, IPHU 53TOM JaBaTh CJIOBECHYIO
GopMyIUpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4YecKoe

BBIpaKEHUE

1.6

OOBACHATH (PU3UYCCKUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE€ CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE U3
1 — 2 moruyeckux maroB ¢ MOMOIIBIO 1 — 2 M3yYEeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (1)I/I3I/I‘ICCKI/IX 3daKOHa HUJIKM 3aKOHOMCPHOCTH

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIB3Y: 3aKOHBI U
Q)OpMYHBI, CBA3bIBAIOIIHEC (1)I/I3I/I‘{eCKI/IC BCIIMYMHBI: Ha OCHOBC
aHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHUC, BLISBIIATH
HEAOCTATOK MOAHHBIX JId PCHICHUSA 3ada4du, BLI6I/IpaTB 3aKOHBbI U
(l)OpMy'J'IBI, HeO6XOI[I/IMLIe s eé peuicHus, TpOBOAUTDH paC‘léTH )51
CpaBHHUBATL IIOJIYUCHHOC 3HAUCHUC (1)PI3PI‘ICCKOIZ BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J’ICMLI, KOTOPBIC MOKHO PCIIWUTH IIpU IMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOHNOB, HCIOJIB3Yyd OIHNCAaHUC HCCICAOBAHMA,




BBLICIIATH IMIPOBEPACMOC NPCAIIOJIOKCHNUEC, OLICHUBATL IMTPAaBHUJIbHOCTD

MnopsaKka NpoBCACHUSA UCCIICAOBAHUA, ACTIATh BHIBO/bI

1.9

POBOAMTH OMBITHI MO HAONIOACHUIO (PU3UYECKHUX SIBICHUH WU
(GU3NYECKUX  CBOMCTB  Tell:  (OpMyIHpOBaTh  IMPOBEPSCMBIC
MPEIIONIOKEHUS, COOMpaTh yCTAaHOBKY W3  MPEII0KEHHOTO

000py/10BaHusl, ONUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIB30BAHUCM aAHAJIOTI'OBBIX
npubOpOB M JATYMKOB (PU3MYECKUX BEIMYMH, CpPaBHHUBATH
pe3yapTaThl HM3MEpeHUH ¢ ydu€ToM 3aJaHHOM  abCOIMIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTh  HCCIICIOBAHWE 3aBUCUMOCTH OJHOW  (U3HUECKOU
BEJIIMYMHBI OT JIPYrOM C HCIHOIb30BAHUEM TMPSIMBIX H3MEPEHUN:
IJIAHUPOBATh HCCIIECOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHITH
W3MEpPEeHUs, Clenys TPeMIOKEHHOMY IUlaHy, (DUKCUpOBaTh
pe3yabTaThl MOTYYEHHON 3aBUCHUMOCTH B BHJI€ TaOIHI] U Tpa(uKoB,

JACJIaTh BBIBOABI 110 PE3YyJIbTaTaM MCCICA0OBAHHUA

1.12

IPOBOAUTH  KOCBEHHBIE U3MEpPEHMs]  (PU3MUECKHUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEOys MNPEeIJIOKEHHON HHCTPYKIUH, U BBIYHCIATH

3HA4YCHHEC BCIIMYUHBI

1.13

CO6J'IIO,Z[aTB IIpaBuJiIa TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

1abopaTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MPUHLMUIBI JIEHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, UCIOIB3Ys
3HaHMSI O CBOMCTBaX (U3MYECKUX SBJICHUA UM HEOOXOIUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacio3HaBaThb IIPOCTBIC TCXHUYCCKHUEC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI 10 CX€MaM U CXEMAaTUYHbIM pUCYHKaM, COCTABJISAITh CXEMbI
QJICKTPHUYCCKHUX Herner ¢ MOocCJeJOBaTelIbHBIM U mapajiCJIbHbIM
COCAUHCHHUEM DJJICMCHTOB, pas3jindasd YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lenei

1.16

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O HpUMepax)
NPaKTUYECKOTO  MCIOJIb30BaHMs  (PU3MYECKMX  3HAHMA B
NOBCEHEBHON KU3HM il obecreueHUs OE€30MacHOCTH MpHU

O6paH_[eHI/II/I C HpI/I60paMI/I n TCXHHUYCCKHUMH yCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U CO6JHOZ[CHI/ISI HOPM 3KOJIOI'HYCCKOro

MOBEJICHUS B OKPY’KAOUIEH cpelie

1.17

OCYHICCTBIIATh TMOUCK HH(POpMauu (U3HYECKOTO COJIEPKaHUS B
cetn VIHTepHET, Ha OCHOBE MMCIOIIMXCS 3HAHUHN M TyTEM CpaBHEHUS
JIOTIOJTHUTEIIFHBIX WCTOYHUKOB BBIICIATH WH(POPMAIUIO, KOTOpas

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUil HAy4HO-
HOMYJISIPHYIO JTUTEPATypy (PU3HUECKOTO COACpIKaHUs, CIIPABOYHBIC
Marepuansl, pecypcbl ceth MHTepHeT; BiageTh NpuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(OPMaLIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3laBaTb COOCTBEHHbIE IMCBMEHHBbIE W  KpaTKUE YCTHBIE
coolOmieHusi, 0000mas WHPOPMAIUIO U3 HECKOJBKUX HCTOYHHUKOB
¢u3nyecKkoro coiepkKaHus, B TOM 4YHCJe MyOJUYHO NPEICTABISATH
pe3yJIbTaThl MPOEKTHOMN WIIA UCCIIEIOBATEIbCKOMN A TENbHOCTH, TIPH
3TOM TPaMOTHO MCIOJIb30BaTh M3Y4YEHHBIM IMOHATUWHBIN ammapar

Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYIUICHHE MTPEe3eHTaluen

1.20

P BBITIOJTHEHUH YUYE€OHBIX MPOEKTOB M UCCIIETOBAHUNA (HHU3HUECKUX
MPOIIECCOB pacHpeessiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMM 3aJadaMM, CJIEIUTHh 34 BBINOJHEHUEM IIJIaHa
JNEUCTBUA M  KOPPEKTHUPOBaTh €ro, aJIeKBaTHO  OILICHUBATh
COOCTBEHHBIM BKJIAJ B JESITCIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aMMOJICWCTBUE, TPOSBISAS  T'OTOBHOCTH

paspemarb KOH(INKTHI

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

pa3invaThb ABJICHUS 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘16CKO€ SABJICHUC

1.3

PacCrio3HaBaTb HNPOSABIICHUC HU3YYCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBIICHHII B

OKpYyIKarumeM MHUpe, B TOM YUCIIC (I)I/ISI/I‘ICCKI/IC SABJICHUS B IpUpPOAC,




IPY 3TOM IEPEBOJUTH NMPAKTHUECKYIO 3a/1a4y B YUEOHYIO, BBIICIATh

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PU3NICCKUX SIBIICHUI

1.4

ONKCHIBATh M3Y4YCHHbIC CBOWCTBA Tel U (PU3MUECKHE SIBICHHS,
UCTIONB3ys (pU3MUecKre BENUYMHBI, NpPU OINWCAHWU IPABHIBHO
TPaKTOBaTh  (DU3NYECKUH  CMBICH  HCIOJB3YEeMBIX  BEIHYUH,
0003HaYeHHs ¥ EAWHUIBI (QU3NYECKUX BEIWYHMH, HAXOAUTh
(GopMyIBI, CBS3BIBAIONINE JTAaHHYIO (HU3UYECKYI0 BEIUYHHY C
JIPYTUMU BeTMYMHAMHM, CTPOUTH IpapuKK N3yUeHHBIX 3aBUCUMOCTEH

(bU3HYEeCKUX BEIMYUH

1.5

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U TIPOLIECCHI,
WCIIONb3ysl M3YYEHHBIE 3aKOHBI, MPU 3TOM JlaBaTh CJIOBECHYIO
GOpMyTUPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTH4ecKoe

BBIpa)KCHUE

1.6

OO0BACHATH (hr3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBIABJIIATH HpI/I'-II/IHHO-CJ'Ie}ICTBeHHBIe CBsI3H, CTpOI/ITI) O6’b$ICHeHI/Ie n3
2 — 3 JIOTMYECKHX IIIaroB ¢ MOMOIIBI0 2 — 3 M3yYEeHHBIX CBOWCTBA

buznyecKux SBICHUN, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTth pacuy€THbIC 3a7aud (OMUpAIoNIMecs Ha CHCTeMy u3 2 — 3
YpaBHEHHIA), HCIIONB3Ysl 3aKOHBI H (OPMYJIBI, CBS3BIBAIOIINE
¢u3uvecKkne BENMYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3aJadu
3alMCBIBATh KPATKOE YCIIOBUE, BBISABISATh HEIOCTAIONIUE HIIH
M30BITOYHBIC IaHHBIE, BRIOUPATh 3aKOHBI B (DOPMYJIbI, HEOOXOAMMBIC
JUIsS. PEUICHHUs, TIPOBOJAMTh PACYEThl U OLICHUBATh PEATMCTUYHOCTD

INOJIy4YCHHOI'O 3HAaUCHUA (bI/ISI/I‘IeCKOﬁ BCJIIMYMHBI

1.8

pacCiio3HaBaThb HpO6J'ICMLI, KOTOPBIC MOKHO PCHIMTL IIPpH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIb3Y: OIMMCAHNEC UCCIICAOBAHNS, BBIACIIATH
IMPOBCPACMOC IPCAINIOJIO0KCHUC, OLCHHMBATH IIPABHUJIbBHOCTH IIOpSAAKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIAaTb BbIBOIbI, HHTCPIIPECTHPOBATDH

PE3yJIbTaThl Ha6HIO,Z[eHHI>’I 1 OIIBITOB

1.9

IMPOBOAWTL OIIBITBHI IIO Ha6JHOI[eHI/IIO (I)I/I3I/I‘IGCKI/IX SIBIICHUN WIIH
(l)I/I3I/I‘IeCKI/IX CBOMCTB TE€NI: CAMOCTOSTEIIHLHO C06I/IpaTB YCTaHOBKY H3
M30BITOYHOTO Ha6opa O60py,[[OBaHI/I$I, OIIUChIBATh XOJ OIIbITa U €ro

pe3yabTaThl, HOpPMyITUPOBATH BBHIBOIBI




1.10

OPOBOJIUTH TP HEOOXOTUMOCTH CEpPHUI0 TPSAMBIX HU3MEPEHU,
OIIpeieyIsisi CPeHee 3HAUCHHE M3MEpseMON BeNMYUHBI (POKyCcHOE
paccrosiHie coOuparoiel JTHH3bI), 000CHOBBIBATh BBIOOp Criocoba

U3MepeHus (U3MEPUTEIBHOTO Iprudopa)

1.11

IPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN: IUIAHUPOBATh HCCIIE0BaHUE,
CaMOCTOSITEIIFHO COOMpaTh YCTaHOBKY, (DMKCHPOBATH PE3yJIbTATHI
NOJYYCHHOHM 3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BUAC TaOiIHMuu

rpaduKoB, JIe1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

1.12

IPOBOAMTH  KOCBEHHBIE  U3MEPEHMs]  (PU3MUECKUX  BEJINYMH:
IUIAHUPOBAaTh ~ W3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMS, CIeAys MpeiIOKEHHON
WHCTPYKUHH, BBIYUCIISITH 3HAYEHUE BEIMYMHBI M aHAIU3UPOBATh
MOJYYEHHBIE pPe3yibTaThl C€ YYETOM 3aJ@HHOM MOTIPEIIHOCTH

n3MEepeHu i

1.13

coOnoaTh MpaBuUjla TEXHUKH O€30MacHOCTH TMpu paboTe cC

nabopaTOpHBIM 000PYTI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKHX MOJAENCH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TENO0, TOYEHHBIN
UCTOYHUK CBETa, JIy4, TOHKas JIMH3A, IJIAHETapHasi MOJENb aroma,

HYKJIOHHasg MOACJIb aTOMHOT'O sapa

1.15

XapaKTepU30BaTh MPUHLMUIIBI JEUCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, UCIOIB3Ys
3HaHMSI O CBOMCTBaX (PU3UYECKUX SIBICHUH U HEOOXOIUMbIE

(1)I/ISI/ILIGCKI/IC 3dKOHOMCPHOCTH

1.16

HCIIOJIB30BATh CXEMbl M CXEMATUYHLIC PHCYHKU HN3YYCHHBIX
TCXHHUYCCKHX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B u
TCXHOJIOTHUYCCKUX ITPOLECCCOB IIPU PCHICHHUHA y‘le6HO'HpaKTI/I‘ICCKI/IX
3a/la4, OIITHYCCKHUEC CXCMBbI IJIs IOCTPOCHHA H306pa)KeHHﬁ B IINTIOCKOM

3epKaie ¥ cobuparomieil TuH3e

1.17

IPUBOAUTH TpPHUMEPHl (HAXOAUTh HMHPOPMALMIO O NpUMepax)
NPaKTUYECKOTO  MCIIOJIb30BaHUs  (PU3MYECKMX  3HAHUM B
NOBCEHEBHON KU3HM s obOecrieueHUst O€30MacHOCTH IpHU

O6paH_[eHI/II/I C HpI/I60paMI/I n  TCXHHUYCCKHMU YCTpOﬁCTBaMH,




COXpPAaHCHUA 3O0POBbA U CO6HE1HCHHﬂ HOPM 3KOJIOI'HYCCKOro

MOBEJICHUS B OKPY’KAOUIEH cpelie

1.18

OCYIIECTBIIATh MOUCK HH(POpMAIMK (U3HUECKOTO COACPKAHUS B
cetr IHTEepHET, CaMOCTOSTENTLHO (DOPMYITHPYSI TOMCKOBBIN 3aIpoc,
HAaXOAWTh TyTH ONPEACICHHS JOCTOBEPHOCTH  ITOJIYYCHHOMN
uH(pOpMaIM Ha OCHOBE MUMEIONINXCS 3HAHWUN W JOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIOJIb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUil HAy4HO-
HOMYJISIPHYIO JINTEpaTypy (U3MYECKOrO COAEp KaHUs, CIPABOYHbIE
Marepuansl, pecypcbl ceth MHTepHeT; BiageTh NpuUéMamMu
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHus HH(OPMaLIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3aaBaTthb COOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaHI/II/I U3 HECKOJIBKUX HNCTOYHHUKOB (1)I/ISI/I'-IGCKOFO
coJiepKaHusl, MyOIMYHO MPEICTaBIATh PE3YJIbTaThl IPOSKTHON WU
HCCIENOBATEIbCKON  JEATEIbHOCTH, TPH  3TOM  T'PAaMOTHO
WCIOJb30BaTh M3YYEHHBIM TMOHSATUWHBIA anmapar H3y4aeMoro
pasnena GU3MKH U CONPOBOXKJATh BBICTYIUJICHHE NpPE3CHTAIMEN C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

1.21

IIPU BBITMOJIHEHUN YY€OHBIX MMPOEKTOB U UCCIEI0BAaHUN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 0053aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJjauaMi, CJEAUTh 3a BBINOJHEHUEM IUJIaHA
JNEUCTBUII M KOPPEKTUPOBATh €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIbl, BBICTPAUBATH
KOMMYHHKaTUBHOE  B3aMMOJCHCTBHE, MpPOSBISST  TOTOBHOCTH

pa3pemniath KOHQIUKTHI




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona

3JJEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUM OKPYXXAIOILIETO MUPA
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®usnka — Hayka O Ipupoie. SIBIEHHS NPUPOJIBI.
@u3nyecKkue SBICHMS: MEXaHWYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

®uznueckue BeaMUMHBL. 3Mepenue Qunyeckux
BenmuuuH. Dwmsnyeckue mpubopel. [lorpenrHocTsh

n3MepeHnil. MexxayHapoiHas CUCTEMA €TUHUI]

1.3

EcTtecTBeHHOHAay4YHBI METOJ MO3HAHUS: HAOIIOACHUE,
MMOCTaHOBKA HAYYHOr'0 BOIPOCA, BBIJIBH)KEHUE TUTIOTES,
AKCIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHECHUE

HAOJIFOIAEMOTr0 SIBJIEHUS

1.4

Onucanne PU3NYECKUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:

#H##Par###3MepeHne pacCTOSTHUM.
###Par###l3mepenne 00bEMa KUJIKOCTH U TBEPIOTO
Tena.

#H##Par###OnpenesieHne pa3MepoB MajlbIX Tell.
#HH##Par###lI3Mepenne temnepaTypbl MpH  TOMOIIA

KUAKOCTHOI'O TEPMOMETpPA U NaTYHUKaA TEMIICPATYPhbL

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasmepbl. ONbIThI, JOKa3bIBAIOIINE JUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

#i#HPar#H ]I Brokenne  dactuil  BemiectBa.  CBS3b
CKOPOCTH JIBIDKEHHS YacTHI[ C TeMIepaTypou.

BpoyHoBckoe nBuxeHue, tudpdysus

2.3

BzauMmopneiicTBue yacTuIl BEleCTBA: MMPUTKCHUC U

OTTAJIKMBAHUC




#H##Par### Arperataole COCTOSIHUSI BEI[ECTBA:

CTpOCHUE rasos, KUJIKOCTEN u TBEPABIX
2.4 (kpucTayinyeckux)  Tea.  B3auMocBSI3b  MexIy
CBOWMCTBAMH  BEIIECTB B  Pa3HBIX  arperarHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 OCc00EHHOCTH arperaTHbIX COCTOSIHUN BO/IBI
[IpakTuueckue padboOThI:
##HtPar#H###O1eHKka 1uaMeTpa aToMa METOI0M PSIOB (¢
UCIOJIb30BaHueEM (oTorpaduii).
2.6 #HHPar#H##0nbITel 10 HAONIOAEHUIO  TEIJIOBOTO

pacuIMpeHus ra3oB.
HHPar#H###OnbITL 10 OOHApYXEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKECHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanundeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIKCHUE
#H##Par###Ckopocte.  CpenHsast ~ CKOpOCTh — IIpH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér myTu u BpeMeHH
JIBUKECHUS
SlBnenne nHepuuu. 3aKOH MHEpUUU. B3aumonelicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JIBUYKCHHUS TEII.
Macca kak Mepa HHEpTHOCTH Teja
34 #H#Par##H#InoTHOCTS BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €JMHUIIE 00BEMA BEIIEeCTBA
3.5 Cuila KaK XapaKTepUCTHUKa B3aUMOICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIIbIO JUHAMOMETPA
37 #HHPar#H#H# SIBnenre TAToTeHUA U cuiia Tsbkectu. Cua
' TSDKECTH Ha JAPYyTUX MmiaHeTax. Bec Tena. HeBecomocTh
38 Cuna tpeHusa. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 #HH##Par###CrnoxeHrne CUJl, HalpaBJIEHHBIX IO OJHOMI
. npssMoi. PaBHoAEHCTBYOIAs CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JBMKEHUS
(wapuka B KUAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBToMOOWIE M Tak pjanee). Ompenenenue cpegHein
CKOPOCTH CKOJIbXKEHHsS Opycka WIM IIapuKa 10
HAKJIOHHOM IUIOCKOCTH. OnpeneneHue IIOTHOCTH
TBépHoro  Tena.  OnbITel,  JEMOHCTPUPYIOLIUE
3aBHCHUMOCTH pacTsiKeHus (aedopManun) npy>KUHbI OT
OPWIOKEHHON cuiibl. ONBITBI, JEMOHCTPUPYIOLINE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne SBIICHUS B IpUupoac: NpUMEPbI IBUKCHHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOM M HEXKMBOM MPUPOJE,
NIeWICTBUE CUITBI TPEHUS B TIPUPOJIC U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

Hasnenue TBEpmoro Tena. CrocoObl YMEHBIICHHUS

YBCIIUYUCHUA JaBJICHUSA

4.2

JaBnenne rasza. 3aBHCHUMOCTH MJaBIICHUS Taza OT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIAMH, KUIKOCTIMHU U

razamu. 3akoH Ilackans. [THueBMaTHUeCcKHEe MaIIHbBI

4.4

3aBUCHMOCTh JIaBJICHUS JKHJIKOCTH OT TJIyOWHBI.
I'mapocratuyeckuil Mapajiokc. CooOmaromuecs

COCYJHhI. r UAPaBIMYCCKUE MEXAaHNU3MBI

4.5

AtMocdepa 3emuin U aTMocepHOE JaBICHHE.
[IpuuuHbl  CyIIECTBOBAaHUS BO3AYLIHOW 0OOJIOYKU
3emuIH. OmnbIT Toppuuesnu. 3aBUCHUMOCTh
aTMoc(epHOro MAaBlieHUSI OT BBICOTHI HAJ YPOBHEM

Mopsi

4.6

N3mepenue armoctheproro masnenus. [IpuGopsr ans

N3MCPCHUA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlelicTBrue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX
Teno. BeiTanmkuBaromas (apxuMenoBa) cuia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3nyxornaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOJE OT
o0béMa NOrpyKEHHOW B JKUJIKOCTb YacTU Tela.
Omnpenenenre BBITAIKUBAIOLIEH CUJIBI, JEHCTBYIOLIEH
Ha Telo, MNOrpykEéHHOe B JKHUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLLIEH
Ha TeJO B JKMJIKOCTH, OT Macchl Tena. ONbIThI,
JEMOHCTPHUPYIOIME 3aBUCHMOCTb  BBITAJKHBAKOLICH
CHUJIBI, ICHCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMaA
NOTPYKEHHOW B KUJAKOCTh YaCTH TEJIA U OT IUIOTHOCTH
xkuakoctu.  KoHcTpympoBanume — apeomerpa  WIH
KOHCTPYMpPOBAaHHE JIOJKM M  OmpeneieHue  eé

Ipy30I0AbEMHOCTH

4.10

®dusnveckue  SABICHUS B  MPUPOJC:  BIHUSHHE
aTMOC(epHOTO JIaBJICHWsI Ha JKHBOM OpraHu3M,

TJIaBaHUE PhIO

411

TexHu4yeckue yCTpOWCTBA: COOOIIAIOIIUECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHUN IIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBON HAcoc,

apeoMeTp

PABOTA, MOIIIHOCTD, DHEPT' M

5.1 Mexanudeckas pabora

5.2 MexaHnyeckast MOILIHOCTD

£ 3 [lpocTbie MeXaHM3MBI: pblyar, OJOK, HAKIOHHAsS

' IUIOCKOCTh. [IpaBuito paBHOBECHS pbIvara

5.4 [IpumMeHeHue paBUiIa paBHOBECHSI pblyara K OJIOKY
«3omotoe  mpaBuwio»  MexaHuku. Koaddunuent

5.5 NOJIC3HOTO  JIeHCTBHS ~ MexaHu3MoOB.  [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnmanpHas JHEPTUU TeNa, MOJHATOTO HaJ 3eMIEH

5.7 Kunernueckas sHeprus

- [Tonnas MexaHuueckas >Heprusi. 3aKOH MU3MEHEHUS U

COXpPAaHCHUA MEXaHHU4YEeCKOM OHEPTUn




5.9

[IpakTuyeckue paboOTHI:

#HH#HPar###Onpeniennenue  pabOTHl CUIIBI TPEHUS TIPU
PaBHOMEPHOM [JBIDKEHMM Tejla 110 TOPU30HTAIBLHOU
nosepxHoctu. MccienoBaHue YCIOBUH paBHOBECHS
ppruara. M3mepenne KIIJI HaKIOHHOW IIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTUU

5.10

dusnyeckre SBICHUS B npupoaec: pbl4aru B TECJIC

YCI0BCKa

5.11

TexHudyeckue yCTpPOMCTBA: phlYar, IOJABHKHBIM U
HEMOJIBUKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTh, IIPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pasnena

Kon
3J1EMEHTA

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUU CTpPOEHHUs BemlecTBa. Macca U pa3Mmepbl
Moisiekyld. OTbITBL, MOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHHUA MOJICKYJIHpHOKI/IHCTPI‘leCKOI;’I TCOpHU

6.2

Mogenu TBEPAOro, SKUIAKOTO M  Tra3000pa3HOro
cocrosiHul BemectBa. Kpucrannuueckue u amopHbie

TCJ1a

6.3

OObsiCHEHHE CBOMCTB Ir'a30B, )KUJIKOCTEH M TBEPBIX TEI
HAa OCHOBE IMOJOXEHHH MOJEKYJIIPHOKHHETUYECKOM

Teopuun

6.4

CMauuBaHue U KallWJUIAPHBIC ABJICHUA

6.5

TenmoBoe pacmiMpeHUC U CXKaTHue

6.6

Temnepatypa. CBsi3b TeMmepaTrypbl CO CKOpPOCTBIO

TCIIJIOBOT'O ABMXKCHUA YaCTHUIL




BnytpeHnHss JHEPTHsL. Crioco0Osr U3MEHEHUSA

6.7 BHYTpPEHHEH SHEpPruM: TeIulonepeaadya U COBEpIICHUE
paboTsl
6.8 Buer TETUIONICPEIAvH TEIJIONPOBOIHOCTb,
' KOHBEKIIHS, U3TyUYCHUE
KonmuyectBO  TemioTel.  YienbHas — TEMIOEMKOCTH
6.9
BEIllECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OaslaHca
511 [InaBnenne W  OTBEpJEBAaHME  KPUCTAIUTMUYECKHUX
' BEILIECTB. Y Ie/bHAs TEIJIOTA TIJIaBICHUS
[TapooOpazoBanne u  KoHueHcanus. Vcmapenwue.
6.12 Kunenue. VYaenpHas Temimora mapooOpa3oBaHMs.
. 3aBUCHMOCTB TEMITEpaTyPhl KUTIEHUS OT aTMOC(HEPHOTO
JTABIICHUS
6.13 BraxxnocTh Bo3myXxa
6.14 DHeprus TOIINBA. Y IeibHas TEIJI0Ta CTOPAHUS
[Ipuntuner  pabotel  TemaoBbix apurarenend  KIIT/]
6.15 TEIUIOBOT'0 ABUrareisl. TeIUIoBeIE ABUTaTEN U 3aInTa
OKpYKarolieu cpebl
3aKOH COXpaHEHHS M TMPEBpallleHUus DHHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTrueckue pabOTHI:
H#HPar#H##ONbITEL 10 OOHAPYXKEHUIO JICHCTBUS CHUI
MOJICKYJISIPHOTO MPUTSKECHHUS.
#H#HPar###0nbITel  1I0  BBIPALLMBAHUIO KPUCTAJUIOB
6.17 MOBApPEHHOM COJIM WM caxapa.

#HAPar###ONBITEI 1O HAOMIOAEHHUIO  TEILIOBOIO
pacuIvpeHusl Ta30B, )KUIKOCTEeH U TBEPIBIX TEIL.
###Par###Onpenienienue 1aBieHus Bo3ayXa B OajuloHe

HINPHILIA.




H#HPar#H##ONbITHI, JIEMOHCTPUPYIOLUE 3aBUCUMOCTh
JABJICHUS BO3MyXa OT ero o0bEMa M HarpeBaHUS WU
OXJIQXKJICHHSL.

###Par### IpoBepka TUTIOTE3bI JUHEHHOMN
3aBHCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHAKOCTH B
TEPMOMETPUIECKOM TPYOKE OT TEMIIEPATYyPHI.
#i#HtPar#H#Habnonenue  U3MEHEHUs]  BHYTpPEHHEH
SHEPTHH TeJia B Pe3yJIbTaTe TeIUIonepeadyd U paboThl
BHEIIHUX CHIL.

###Par###lIccnenoBanue SBIEHUSA TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###OnpeneneHme KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TIPH TEIMJIO0OMEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

###Par###Onpenenenre  yneabHON — TEIIOEMKOCTH
BEIECTBA.

#H##Par###lccnenoBanue npouecca HCnapeHus..
#H##Par###0OnpenesiecHue OTHOCUTEIIBHOW BIIAXKHOCTH
BO3JIyXa.

#H##Part###Onpenenenmne YIEIbHON TEIIOTEI

IJIaBJICHHUS JIbJA.

6.18

Ousnyeckue SBJICHUS B MPHUPOAE: IMOBEPXHOCTHOE
HAaTSDKEHME W KalWUIIpHbIE SIBJICHUS B TMPUPOJE,
KPUCTAJUIBI B IpUpo/Ie, n3ayueHue ColHia, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, NHE, CHEIa.

6.19

TexHuueckue yCTpOWCTBA: KalWUISAPbI, HPUMEPHI
UCIIOJIb30BAHUS KPUCTAIIOB, )KUJIKOCTHBIH TEPMOMETD,
JaT4UK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, MCUXPOMETp, MapoBas TypOHHA,

ABUT'AaTCJ]Ib BHYTPECHHET'O CIOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

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




B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona

7.2 (3aBUCUMOCTb CWJIbI B3aMMOJICHCTBUS 3apSKEHHBIX TEI
OT BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXKTY TEJIAMHU )
DNeKTpUUYECcKOe noJe. Hanpsoxénnoctsb

7.3 anekTpuueckoro noisd. IlpuHnun — cyneprnozunuu
AJIEKTPUYECKUX M0JIEH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu snextpuueckux 3apsioB. DJIEeMEHTapHbIN

7.4 anektpuyeckuil 3apsa. Crpoenue aroma. [IpoBogHuku
U TUBJIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

- ONeKTpUYecKuid  TOK.  YCIOBUS  CYyIIECTBOBaHMS

. 3JEKTPUYECKOro TOKa. MICTOYHMKN OCTOSTHHOT'O TOKa
HevictBus 3IIEKTPUUIECKOTO TOKa (TeruoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX M razax

- Onektpuyeckas 1enb. Cuiia Toka. DIJIEKTPUYECKOE

' HalnpsHKeHue
29 ConpoTtuBieHue MPOBOJTHUKA. VYnenpHOE
' COIIPOTHBIIEHUE BELIECTBA

7.10 3akon Oma jy1st yyacTKa 1ernu
[TocnenoBarenbHoe W MapajuleIbHOE COEIMHEHHE

7.11
IIPOBOJIHUKOB
PabGoTa ¥ MOLIHOCTh 3JIEKTPUUECKOrO TOKA. 3aKOH

7.12
xoyist — Jlenna

213 OJeKTpUYecKue LeNu U NOTPEOUTETN JEKTPUUECKON

' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTosiHHBIE MarHUTHL. B3anMozelicTBHe MOCTOSHHBIX

7.14
MarHuToB
MarautHoe mnone. MarHuTHoe mnone 3eMiIM U €ro

7.15
3HAUEHUE /IS )KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHoOe MOJIE AIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie QJICKTPOMArHMTOB B TCXHUKC




JlelicTBME€ MarHUTHOIO MOJS HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEINb TOCTOSIHHOTO TOKA. Mcronp30Banne

A NIEKTPOJABUTATEIICH B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIopTe

Onpitel  ®apaned. SIBieHue  3IEKTPOMArHUTHOMN
7.18

uHaykuuu. [pasuno Jlenna

DIIEeKTPOTEHEPATOP. Crioco6s1 MOJTYYSHHS
7.19 DJICKTPUYECKOM  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTUU

[IpakTuueckue padboOThI:

OnbIThI IO HAOTIOACHUIO AJIEKTPU3ALIMHU TET UHIYKIUEeH

U TIPU COTIPUKOCHOBEHHUU.

HccnenoBanue AEUCTBHS BJIEKTPUUECKOTO TOJS HA

MPOBOJAHUKY U TUAIIEKTPUKU.

COopka u mpoBepka pabOTHl JIIEKTPUUECKOW IIeTH

MIOCTOSIHHOT'O TOKA.

W3mepenne u peryJnpoBaHUe CUIIbI TOKa.

W3mepenue u peryinpoBaHue HaIPsHKCHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, WAYIIErO

4yepe3 pe3nucTop, OT COMNPOTUBIEHUS PE3UCTOpA H
290 HaIIPSKEHUsS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOILIKE 3aBUCHMOCTD
AJIEKTPUYECKOTO0 COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUTONIAH MONEPEYHOr0 CEYSHHs U MaTepHaa.
[IpoBepka mpaBuiIa CJHOXKEHUS HAMNPSHKEHUN MpU
MOCIIEIOBATEIbHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[IpoBepka mpaBuia /i CUIbI TOKA MPU MapallieIbHOM
coeIUHEHUN pe3uctopoB. OmpeneneHue padOTHI
JJIEKTPUYECKOTO TOKA, MIYILErO 4Yepe3 pPE3UCTOP.
OnpezneneHre MOIIHOCTH — AJIEKTPUUECKOTO  TOKa,
BBIJIEJISIEMOM Ha pe3ucTope. Hccnenosanue
3aBUCUMOCTHU CHJIBI TOKA, HIYIIETO Yepe3 JaMIOUKY, OT

HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpesares.




UccnenoBanue MarHUTHOI'O B3aUMO/JICHCTBUS
MOCTOSIHHBIX MarHutoB. M3ydeHue MarHUTHOrO MOJIS
MOCTOSSHHBIX MAarHUTOB TpU WX OOBEAUHEHUU U
paznenenun. MccienoBanue JeUCTBUSA SJIEKTPHUUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OMBITHL,
JIEMOHCTPUPYIOIINE 3aBUCHMOCTD CHUJIBI
B3aUMOJICHCTBHUSA KATYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa M HamnpaBJIeHUs Toka B Karymike. M3ydenwue
JENUCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KonctpyupoBanue i H3y4YeHUE paboThl
BIIEKTPOABUTATEIA. H3mepenne KITA
3JIEKTPOJBUIATEIbHON  YCTaHOBKH. OneITel 110
HCCJICTOBAaHUIO SIBJICHUS AIIEKTPOMArHUTHON
WHIYKIIMW: WCCIEOBAaHUE W3MEHECHUM 3HAYCHUS W

HaIlpaBJICHHUA HHAYKIIHOHHOI'O TOKa

®usnyeckue SBIECHUS B TMPUPOJE: IIEKTPUUYECKUE

ABIIGHUST B  aTtMocdepe, JJNEKTPUYECTBO  KHUBBIX

7.21 OpraHW3MOB, MarHUTHOE TI0JIe 3eMITH, JIpeiid MOIIOCOB,
POJIb MArHUTHOTO TTOJISL TSI )KU3HH Ha 3eMJie, OJIIPHOE
CHSTHHE
TexHUYECKUE YCTPOWCTBA: AJIEKTPOCKOII, aMIIePMET),
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUICCKON SHEPTHUH,
79 AJIEKTPOOCBETUTENILHBIC TPUOOPHI, HarpeBaTesIbHbIC
' AIEKTPONPUOOPHI (IpuMepsl), ANEKTPUICCKHE
NPEIOXPAHUTENH, AJIEKTPOMArHUT, SJIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa, TeHEPaTop MOCTOSIHHOTO TOKA
9 KJIACC
Kon Kon
[TpoBepsieMbie 27I€MEHTHI COACPKAHUS
paznena JJIeMEHTa
8 MEXAHUWYECKUE SABJIEHUSA




Mexannueckoe JBWKEHHE. MarepuanbHas TOUKa.

- Cucrema orcuéra
8.2 OTHOCHUTEIBLHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE BIKEHUE
###Par###HepaBHOMepHOE MPSMOTMHEIHOE
8.4 nBukeHue. CpeHss 1 MTHOBEHHAs! CKOPOCTh TeJla IpU
HEpaBHOMEPHOM JIBHKCHUHU
8.5 Vckopenue.  PaBHOyCKOpeHHOE — NPSMOJIMHENHOE
' JIBYKEHUE
8.6 H#HH#HPar###CBoOO1HOE Tanenne. OnbITe! [ anuies
#i#HtPar#Ht#PaBHOMEpHOE JBM)KEHHE IO OKPYKHOCTH.
8.7 [lepuon n vacrora obpamenus. Jluneitnas u yrionas
ckopocTH. LleHTpocTpeMHUTEN HOE YCKOPEHUE
8.8 [TepBriii 3axon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwuii 3akon HeroToHa
8.11 #HH#Par###] [pyuHIMIT CYTIEPIIO3UTIAN CHJT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H##Par###(Cuna TpeHUs: Cuja TPEHHUS CKOJIbKEHUS,
' CHUJIa TPEHHUS ITOKOS, IPYTHE BUJIbI TPEHUS
8.14 #H##Par###(Cuna THKECTH U 3aKOH BCEMHUPHOTO
' TATOTEHUA. Y CKOpEHHE CBOOOTHOTO MaICHUS
8.15 JBwxenue mianer Bokpyr Cousnma. IlepBas
' KOCMHU4ecKasi ckopocTh. HeBecomocTs u neperpys3ku
PaBHOBecue MarepuanbHON  TOUKH. AOCOIOTHO
8.16 )
TBEPOE TEIO
8.17 #H##Par###PaBHOBecHe TBEPIOTO TeJa C 3aKPEIIEHHON
' ocbi0 BpaieHusi. MomeHT cunbl. LleHTp TspkecTu
8.18 Nmnynsc tena. U3MeneHne umnyisca. Miynbe cuiib
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 HiHPar#H##PeakTUBHOE JBIDKCHHE
8.21 MexaHunueckasi paboTa U MOITHOCTb




8.22

Pabora cun TsxkectH, ympyroct, TpeHus. CBs3b

SHEPTUU U paboThl

8.23

HOTeHI_II/IaJIBHaSI OHEprusa TCJIa, IOAHATOrO Hal

MOBEPXHOCTHIO 3eMJIU

8.24

[ToTreHunanpHas SHEPIUs CKATON NIPYKUHBI

8.25

#i#HtPar#H#Kunernueckass  sHeprusa. Teopema o

KMHETUYECKOW dHEPTUH

8.26

HiHtPar#HH#3aKkoH cOXpaHEHUsI MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTuueckue padboOThI:

Ornpezenenue CpeiHe CKOPOCTH CKOJIBKEHUS OpycKa
WM JIBIDKCHUS TIapUKa MO HAKJIOHHOW TJIOCKOCTH.
Ornpezenenre yCKOpEHUs Tella MPU PaBHOYCKOPEHHOM
JIBMKEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM  JIBIDKCHHM  0e3  HadalbHOM
CKOpPOCTH.

[IpoBepka THMOTE3bI: €CIAM MPH PaBHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU MYTH OTHOCSITCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MPOMEXYTKH BPEMEHU OJJMHAKOBBI.

UccnenoBanue 3aBUCHUMOCTHU CHJIBI TpEeHUs
CKOJIB)KEHUSI OT CHJIbl HOPMAJIBHOTO JIaBJICHHUS.
Omnpenenenvue Ko3puUIMEHTa TPEHUS CKOJIbKEHUS.
Omnpenenenue >KECTKOCTH MpykuHBL. OrnpeneneHue
paboTBl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHUU
TeNa MO0 TOPU30HTANIBHOM MoBepXHOCTH. OnpeencHue
paboTBl CHJIBI YOPYTOCTH TMpH MOABEME TIpy3a C
UCIIOJIb30BAHUEM  HEMOJBHKHOTO U  MOJBHUYKHOTO

OJIOKOB

8.28

dusnyeckue SBICHUS B npupoac: MpuinBbI U OTJIMBBI,
JABMKCHUC INJIAHCT ConHeuyHoMn CHUCTCMbI, PCAKTHUBHOC

ABUIKCHUC KUBBIX OPraHU3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMETP, MAATYUKHU

MMOJIOKCHHS, PACCTOAHHNA U YCKOPCHUS, PAKCTLL

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHbI




9.1

KonebarensHoe JIBUOKEHHUE. OCHOBHEIE
XapaKTePUCTHKU  KOJIeOaHWi: TepHoj, YacToTa,

aMILIATY 1A

9.2

MaremMarnueckuii M NPYKMHHBIA ~ MasTHUKMU.
[IpeBpamenne  sHeprum  OpH  KOJIEOATEIHHOM

JBUXXCHUU

9.3

3aryxarwomuue kojedanus. BeiHyXaeHHbIe KoueOaHUs.

Pe3onanc

9.4

Mexanndeckre BOaHEL CBOMCTBA MEXaHUYECKUX
BOJIH. [IpomonbHble W momnepedyHbie BOJHBL. [[nuHa
BOJIHEBI " CKOpOCTh eé pacrnpocTpaHeHHs.
MexaHn4ecKre BOJIHBI B TBEPIOM TeENE, CEHCMUUECKUE

BOJIHBI

9.5

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpa’keHHE 3ByKa

9.6

WNudpa3Byk u ynprpa3Byk

9.7

[IpakTuueckue paboThI:

OmnpeneneHne 4YacTOoThl MW TMepUoja  KoJieOaHUU
MaTEeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 4YacToThl MW TMepuUoja  KoJieOaHUU
MPY>KUHHOT'O MasITHUKA

HccnenoBanre 3aBUCMMOCTH TIEpHOJA KoOJIeOAaHUM
MOJBEIICHHOTO K HHUTH Tpy3a OT JUJIMHBI HUTH.
HccnenoBanre 3aBUCMMOCTH TIepHOJA  KoOJIeOAHUH
MPY>KMHHOT'O MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH rnepuo/ia KoJIeOaHHi rpy3a,
MOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH
npyxuHsl. M3mepeHue  yckopeHUs CBOOOTHOTO

naacHus;

9.8

dusnueckue SBJICHUS B npupoac: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSICCHUC, celicMHUYecKue BOJIHEI,

OyHaMH, 3X0

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHHEC

yIIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI




101 DJEeKTPOMarHUTHOE T0JIe. DJIEKTPOMArHUTHBIC BOJIHBI.
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas npupoja ceera. CKOpoCcTh CBETa.
' BonHoBEIE CBOMCTBA CBETA
[IpakTnueckue padboOThI:
10.4 W3ydeHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Odwusnyeckue SBICHUS B TPUPOJE: OHOJOTHYECKOE
10.5 JeficTBMe  BHJIMMOTO,  yJIbTpaduOJETOBOIO U
PEHTTEHOBCKOTO M3ITy4eHHI
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MicTouHMKY CBETa
11.2 [IpsimonuHelHOE pacpOCTpaHEHHE CBETA
113 Otpaxenne cBera. Ilnockoe 3epkanmo.  3akoH
' OTpa’KeHHs CBETa
114 [Ipenominenue cBeta. 3aKOH TIPEJIOMIICHHS CBETA.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
115 Jlunza. Xon yyeit B 1uH3E
116 Ontuueckast cucrema (oToanmnapara, MUKPOCKONA U
11 ' TEJIeCKOIa
117 ['ma3z kak onTvyeckass cuctema. bimsopykocTs U
' JAIbHO30PKOCTh
m Paznoxenue Gesoro ceera B criektp. OnbiTel HproTOHA.
' CroxeHue CeKTpalibHBIX 1IBETOB. Jlucnepcus ceera
[IpakTryeckue paboTHI:
###Par##lccnenoBanue 3aBUCHUMOCTH yriaa
11.9 OTpa)XEHMsI CBETOBOTO JIyda OT yTJja MaJcHUs.
HiHPar###113ydeHne XapakTepUCTUK HM300paKeHUs
IpeaMeTa B INIOCKOM 3epKaje.




H#iHtPar#HH#ccnenoBanue 3aBUCHUMOCTHU yriaa
MPEJIOMJICHUSI CBETOBOI'O Jiydya OT YyIJIa MAaJICHUs Ha
TPaHUIE «BO3AYX — CTEKIIO».
#itPar#Ht# lonydenne WM300paXCHWA C  TTOMOIIBIO
coOuparoien JTUH3bI.
#iHPar#Ht#Onpeneneane (HOKyCHOTO pACCTOSIHHSI U
ONITHYECKOU CHITBI COOMPAIOIICH JTMH3BI.
HH#HHPar#H##ONBITEL 110 PA3JIOKCHUIO OEJIoro CBETa B
CHEKTp.
H#HPar#H###ONbITHl IO BOCIPUSATHIO I[BETA MPEAMETOB
IpU UX HAOIIOEHNHN Yepe3 LIBETOBbIE (PUITBTPHI
®dusndeckue sBJICHUS B Ipupo/e: 3atMeHus: CoiHIa u
11.10 JlyHbl, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(BeT HEOa, pedpakius, pamgyra, MUPax)
1111 TexHuueckue  yCTpOMCTBA: OYKHM,  IIEPUCKOIL,
' doToamnmapar, ONTHYECKHE CBETOBO/IBI
KBAHTOBEGLIE SIBJIEHU A
191 Onbitel Pesepdopna u manerapHass MOJAETh aTOMa.
' Mopens atoma bopa
192 Hcnyckanue W MOIJIONIEHUE cBeTa aTOMOM. KBaHTHI.
' JIuneityaTpie CIEKTpPbI
12.3 PamnoaktuBHOCTB. Anb(a, 6eTa- ¥ raMMa-u3IydeHuUs
124 Crpoenue aromHoro sapa. HykioHHas Mouenb
' aTOMHOTO siipa. M3oTonsl
PanuoaktuBHbie mpeBparienus. [leproa nmonypacmnana
12 12.5
ATOMHBIX sI7Iep
. SnepHbie peakiyu. 3aKOHbI COXpaHEHHsI 3apAI0BOTO U
' MacCOBOT'0 YHUCEIl
DHeprust CBS3M aTOMHBIX sjep. CBs3b Macchl U
12.7
SHEPTUU
198 Peakuun cuntesa u genenus snep. McrouHuku
. sHepruu CoJlHIIA U 3BE3]T
129 Snepnas osHepretuka. JlelictBue paaMOAaKTUBHBIX
' U3ITyYeHUN Ha JKUBBIE OPTaHU3MBI




12.10

[IpakTuyeckue paboOTHI:

Habntonenne CIJIOMIHBIX M JIMHEHYATBIX CHEKTPOB
U3JTy4YCHUSI.

HccnenoBanue TpeKoB: M3MEPEHUE DHEPTHUH YACTULIBI
110 TOPMO3HOMY TyTH (110 (hoTOorpadusm).

N3mepenune pagroakTHBHOTO (oHA

12.11

®usnyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢om, KOCMHMYECKHUE JIy4H,
PaaMOAKTUBHOE H3IIy4EHHE NPUPOIHBIX MHHEPAJIOB,
JICICTBHE PAJMOAKTUBHBIX M3IIYyYEHUH HAa OpPraHU3M

YCI0BCKa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBHTyaJIbHBIA TO3UMETp, KaMepa Buimbcona




MMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUs K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero o0pazoBanusi Ha ocHose ®I'OC

[lonumanue ponu (GU3MKM B  HAyyHOM KapTHUHE  MMHpa;
c(hopMUPOBAHHOCTh 0a30BBIX TMPEJCTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [1I03HABA€MOCTH SBJIEHUI MPUPOJIbI, O POJIU KCIIEPUMEHTA B
¢usuke, 0 cucreMooOpasyroumel ponu QU3MKA B PA3BUTHU
€CTECTBEHHbIX HAyK, TEXHMKHM W TEXHOJOrui, 00 3BOJIIOLUU
¢u3nyecKuX 3HAHUM U UX POJM B LEJIOCTHOW €CTECTBEHHOHAYYHOM!
KapTUHE MHpa, O BKIIAJie POCCHUMCKHX M 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHUpa, pasBUTHC TCXHUKU U TEXHOJOTHI

3HaHUS O BUJAX MaTepuu (BEIIECTBO U TOJIE), O JBUKEHUH Kak
croco0e CyIIecTBOBAaHUS MaTepUH, 00 AaTOMHO-MOJICKYJISIPHOMN
TEOPHH CTPOCHMS BEIIECTBAa, O (PM3MYECKOW CYIIHOCTH SIBJICHHI
npuposbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMATrHUTHBIX U
KBAaHTOBbIX); yMEHHUE pa3inyaTh SBJICHUS IO OMNHUCAHUIO HUX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
MaHHOe (pU3MYecKoe SBIICHUE; YMEHHE DPAclO3HABaTh IPOSBICHUE
U3YYCHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBLICISSL

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHHHOIO alirapara U1 CUMBOJIMYCCKOI'O
A3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX IJIA pCHICHUA y‘leﬁHLIX 3aJa4,
YMCHUC XaPAKTCPU30BATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H

IMPONLECChI, UCIIOJIb3Y (bYHI[aMCHTaJIbHBIe N SMIITNPUYCCKHUEC 3aKOHBI

YMeHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘leCKI/Ie

SABJICHUS, UCTIOJIB3Y S (I)I/BI/I‘IGCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAy4YHOrO TO3HAHHS C YYETOM
coOroIeHns MpaBuil 0€30MacHOro TpyJa: HaOmoieHne GU3NIECKUX

SIBIICHUWI:




YMEHHE CaMOCTOSITEIIbHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 JaHHOTO Habopa 000PYJOBaHUS O UHCTPYKIIUU, OIUCHIBATH X0/
OTIBITA U 3AIKMCHIBATH €TI0 PE3yJIbTaThl, (HOPMYJIHUPOBATH BHIBOJIbI;
NPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHHH (DHU3HUECKUX
BCJIMYMH: yMEHHE IUIAHHUPOBATh HM3MEPCHUS, CaMOCTOSATECIHHO
coOMpaTh JKCIEPUMCHTAIBHYIO YCTAHOBKY IO HHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUC BEJIUYMHBI W AHATU3HUPOBATH IOJYUYCHHBIC
pe3ynbTaThl C Y4€TOM 3aJaHHON TOTPEUIHOCTH Pe3yJbTaTOB
WU3MEPEHMUI;

NPOBEJICHUE HECIOXKHBIX JKCICPUMEHTAIbHBIX HCCIICIOBAHUN;
CaMOCTOSTENIFHO COOMpATh JKCIECPUMEHTAIBHYIO YCTAaHOBKY U
IPOBOJUTh  HMCCIEAOBAHUE MO  HMHCTPYKUHUH, TPEICTABIATH
MOJIyYCHHBIC 3aBUCUMOCTH (DU3MUYCCKUX BEIWYHMH B BHUJE TAOIHUI[ U
rpaduKOB, YYHTBIBATH TMOTPEIIHOCTH, JC/aTh BBIBOJABI 10

pe3ynbTaTtaM UCCIEeIOBaHUs

[lonnmanue  xapakTepHBIX CBOWCTB  (DM3MUECKUX  Mojemnei
(MarepuanbHas TOUKa, aOCOJIFOTHO TBEPIOE TEJIO, MOJEIU CTPOCHHUS
ra3oB, *HJIKOCTeH W TBEPABIX TeJ, IJIaHETapHas MOJEIb aToMma,
HYKJIOHHasi MOJIe/Ib aTOMHOI'O s]jpa) U yMEHHUE NPUMEHSITh UX Ui

00BbsCHEHHS (HU3UYECKUX MPOIECCOB

Ymenue oObsCHATH (PU3HUECKUE MPOLECChl U CBOWCTBA TN, B TOM
Yylyclie MU B KOHTEKCTE CHUTyaludl MPaKkTUKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBJISATh IPUUYUHHO-CIICICTBEHHBIE CBSI3U
U CTPOUTHh OOBSICHEHHE C ONOpOM Ha U3y4YEeHHBbIE CBOICTBa
buznyeckux SBICHUN, (U3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIN

YmMmenue pemate pacuétHbie 3amauu (Ha 0aze 2 — 3 ypaBHEHUH),
UCIIONB3Ysl 3aKOHBI U (OPMYIbI, CBS3bIBAIOIINE (UIUYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpPaTKOE YCJIOBHUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIME JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOMMBbIE TS €€ PelIeHUs], UCIIOIB30BaTh CIIPABOYHBIE JJAHHEIE,
MPOBOJIUTh Pacy€Thl U OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUs PU3NUECKON BEIMYMHBI; YMEHHE ONPEACIATh Pa3MEPHOCTh

(l)I/I3I/I‘IeCKOI7I BCJIIMYHHEI, HOJ'Iy‘-ICHHOfI IIpU pCUICHUU 3a1a4Un




YMeHHE XapaKTepU30BaTb IPUHLMIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHCIIE OBITOBBIX HMPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 10 UX ONKMCAHUIO, UCIIOIb3Ysl 3HAHUS O
CBOWCTBaX (M3MYECKUX SBICHUA W HEOOXOAMMbIe (U3NYECKHE

3aKOHOMEPHOCTH

10

YMeHHe WCIoiab30BaTh 3HAHUA O (U3MUECKUX SBJICHHUSIX B
NOBCEIHEBHOM JKM3HM JuId oOecriedeHus O€30MacCHOCTH IpHU
oOpamieHUH C  OBITOBBIMH  TNPUOOpaMU U TEXHHUUYECKHUMHU
YCTPOWCTBAaMH, COXpaHEHUs 3JI0POBbS M COOJIOJACHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKpY)KaloIleW cpeje; MOHUMaHue
HEO0OXOJMMOCTH TMPUMEHEHHUS TOCTIXKCHUN (PU3UKH M TEXHOJIOTHI

AJId palqMOHAJIBHOTO ITPUPOA0IIOJIBE30BaHUS

11

OnbeIT moMCKa, TPeoOpa3oBaHUsS W TPEICTaBICHHS HHGOPMAIIU
(GU3HYEeCKOro CoNep)KaHusi C HMCIOJIb30BaHWEM HWH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUI; YMEHHE OIIEHUBATh JI0CTOBEPHOCTh
MOTy4YeHHON WH(POPMAIIMK HAa OCHOBE HMEIOIIMXCS 3HAHUK |
JIOTIOJTHUTEIBHBIX ~ MCTOYHHUKOB; YMEHHME HCIIOJIb30BATH  IPH
BBITIOJTHEHUH Y4YEeOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3nYeCKOro coiepKaHus, CIPaBOYHbIE MaTEPHUATIbl, PECYpPChl CETH
WntepHer; BiageHue 0a30BBIMH HaBbIKaMU MpeoOpa3oBaHUs
uH(bOpMallMi W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYryl0; yMEHHUE
co3/laBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha

OCHOBE I/IH(i)OpMaI_[I/II/I U3 HCCKOJBKHUX UCTOYHHKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JBukeHHEe. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HepaBHOMepHOe JiBIKeHHE. CpeaHsisi ckopocTb. Dopmyna amns
1.2 BBIYMCIIEHUS CPEAHEN CKOpOCTHU: V = S/t
PaBHOMEpHOE NpsiMOIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJMHATHI T€JIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O MPSMOJIMHENHOIO IBUKECHMUS:
13 (1) =x,+vt
I'padbuku 3aBHCMMOCTH OT BpEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMENIEHUs, MyTH, KOOPAWHATBI IIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATBI T€Ja OT BPEMEHU B CIydae PaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO ABH>KECHUS:
2
S(fi=vy s+ ay= %
@opMynbl UIsl POEKUHUHU IMEPEMENICHUs, MPOEKIMU CKOPOCTU U MPOEKLHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJMHEHHOM JIBUKEHUU:
2
1.4 5.(H) =0y, -t+a, %
U.\'('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduky 3aBUCUMOCTH OT BpPEMEHM Ul TMPOEKIUH YCKOPEHHs, MPOEKIUH
CKOPOCTH, IPOCKUUU IEPEMELICHUs, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
IPSIMOJIMHETHOM JIBUKECHUU
CBobonHoe nanenue. GopMyiibl, OMKMCHIBaIOIIME CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JBIKEHHE Teja BHMU3 MM BBEPX OTHOCUTENIBHO IOBEPXHOCTU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIMH YCKOPEHHUS,




MPOEKIIMH CKOPOCTH M KOOPAMHATHI MPH CBOOOTHOM TAaJCHHHM Tella I10

BEPTUKAIN

CKOpoCTh paBHOMEPHOTO JIBUKEHHMS Tejla IO OKpyxHocTu. HampasiieHue
CKOPOCTH.

®opmyna sl BBIYUCIEHUS CKOPOCTH YEPE3 paguyC OKPYKHOCTH M NEPUOL

oOparieHus:
2mR
L=
T

LlenTpocTpeMuTenbHOe yCcKOpeHHe. HampaBieHne [eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyia Jiyisl BBIYUCICHUS YCKOPESHHUS:
2
a. - L
"R
®dopmya, CBA3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpAIECHUS:
v = L
T
Macca. ITnotHocTs BemectBa. @opmyiia A BBIYUCICHUS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzuveckas BennuuHa. CII0)KeHHE CHIT
1.9 SBnenne unepuuu. IlepBriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBie€HHOCTh BEKTOPAa YCKOPEHHUs TeJla U BEKTOpa CUIIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopeicteue ten. Tpernit 3akod HeroToHa:
1.11 F. P _‘F.I.—2~2
112 Tpenue nMokos ¥ TpeHue ckoJibkeHus. Dopmyiia st BBIYUCICHUS MOIYJISl CUITBI

TPCHUS CKOJIbXKCHUS:




Hedopmarus tena. Yopyrue u Heynpyrue nedopManuu. 3aKoH YHpyroi

nedopmaruu (3akoH ['yka):

113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TATOTEHUSI:
FoG. My -i}}:
R:
Cuna TsbKecTd. Y CKOpeHHe CBOOOTHOTO TIaICHHS.
114 dopmyna sl BEIYACIECHUS CHIBI TSHKECTH BOJTW3M MOBEpXHOCTH 3emun: F =
mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMuueckas CKOpOCTb.
HeBecoMocTh u neperpysku
Nmnynbe Tena — BekTopHas puznyecKkasi BeJIMurHa.
1.15 p=mo
Nmnynse cuctemsl Ten. MI3MeHenne umnyiibea. Mmmynbe cuitbl
3aKOH COXpaHEHUs UMITYJIbCa JJI 3AMKHYTOM CUCTEMBI TEN:
1.16 P=myU; +iny U, =const
PeakTuBHOE nBMXKEHUE
Mexanunyeckas pabora. @opmyiia ajsi BBIYUCICHUS paOOThl CUIIBL:
A=Fsooso
Mexanuyeckass MOUTHOCTb:
1.17
v=4
I
Kunernueckast u noreHumanbHas sHeprud. Gopmyrna ass BbIYUCICHUS
118 KUHETUYECKON SHEPTUu:




Teopema o kuHeTHUECKOU 3Heprun. Popmyiia AJIs1 BHIYMCICHUS
IIOTEHIIMAJIbHON SHEPIUM TeJIA, ITOAHITOrO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E;+E ?
1.19 .
3aKoH coxpaHEeHUs1 MexaHu4eckoil sHeprun. dopmyna ist 3akoHa
COXpaHEHHUs MEXaHUYECKOW YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparenne MexaHMYECKOW SHEPTUU MPU HATTUIUH CHIIBI TPESHHUSL.
[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXaHHUKHU.
Peruar. Moment cwisr: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M,+..=0
1.20
[ToasmxubIi 1 HenoBWKHBIN O0510ku. KITJ] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIHHH
JlaBnenue TBEPOTO TEA.
®dopmya AJ11 BBIYUCICHUS JaBJICHHS TBEPIOTO Tea:
p= F
5
191 JlaBnenue raza. ATMocdepHoe JaBicHHUE.
lMunpocraTudeckoe AaBieHnEe BHYTPHU )KUIKOCTH.
dopmyna AJis BBIUUCICHUS JaBICHHS BHYTPU KUAKOCTH:
D=pg+Poyy,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. dopmyna s onpeAeneHus BBITAIKMBAIOUIEH CHIIBI,
123 JEUCTBYIOIIEH Ha TEJI0, NOTPYKEHHOE B KUIKOCTh WM ra3:

F_&m. =pgv




YcnoBue nmiapanus Tena. [1naBanue CYJ0B U BO3QyXOIlJIaBaHHC

1.24

Mexanuyeckue KoyieOaHUs. AMIUIMTYna, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyia, CBA3BIBAIOLIAS YACTOTY M IEPUOJ KOJICOaHU:

1.25

Maremartnueckuii M MNpYyKMHHBIA MasTHUKW. [IpeBpamienue sHepruu npu

KOJIEOATEIHPHOM JIBWKECHUHN

1.26

3aryxaromue xKonebanus. Bernyxnennsie konebanus. Pezonanc

1.27

MexaHn4JecKne BOJIHEI. HpOZ[OJIBHI)IC M IOIICPEYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCpOCTPAHECHUS BOJHBI:

L=v-T

1.28

3ByK. ['poMKOCTh 1M BbICOTa 3ByKa. OTpa)k€HUE 3BYKOBOW BOJIHBI Ha T'PAaHMUIIE

IByX cpell. Hppa3ByK U yIbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPYXKUHBL, KO3 ULIMEHTA TPEHUSI CKOJIbKEHUS; paObOThl CUJIBI TPEHUS, CHUIIBI
YOPYTOCTH; CPEIHEN CKOPOCTU IBUKEHHS OpycKa 10 HaKJIOHHOM IIOCKOCTH;
yCKOpeHusi Opycka MpH JABM)KEHUU MO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoja KojebaHWH MaTeMaTHYeCKOro MAasTHHKA; YacTOTHl U Iepuoja
KoJIe0aHM MPYKUHHOTO MAasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO Ha pblYar;
paboThl CHIIBI YHPYTOCTH IMPH MOABEME I'py3a C MOMOIIBI0 HEMOIBUKHOIO
6510Ka; pabOThI CUIIbI YIPYTOCTH MPHU MOIbEME I'Py3a C OMOILBIO MOABIKHOTO
OJ0Ka.

HccnenoBanune 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOrpyKEHHOU
YacTH Tella ¥ OT TUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacChl TeNa; CHJIbI TPEHUSI CKOJBKEHUS OT CHJIBI HOPMaJIbHOTO JIaBJICHUS U
OT pO/ia MOBEPXHOCTH; CHJIbI YIIPYT'OCTH, BO3HUKAIOIIEH B MIPY>KUHE, OT CTEIIEHU
nedopMaIy MpyKUHbL; YCKOpEeHUs OpycKa OT yriia HaKJIOHA HANpaBIISIONIEH;
nepuosa (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJUHBI HUTHU; NIEPHOJIa
KoJIe0aHUI TIPYKMHHOTO MasATHHUKA OT MAacChl Tpy3a M >KECTKOCTH MPYKHUHBI;
UCCIIEJIOBAaHME HE3aBUCHUMOCTH TEpHOJa KONEOAHWM HHUTSHOIO MasTHUKA OT

MacCChHI I'py3a. HpOBepKa YCJI0OBHUA paBHOBECHS pblvara

1.30

Dusuueckue A6J1EHUL 8 npupode: MNpUMEPLL JBUKCHUA C Pa3JIMYHBIMU

CKOpPOCTSIMHU B ’KMBOI U HEXXUBOH nmpuponae, JIENCTBHE CHIIBI TPEHUA B IPUPOAC




U TEXHUKE, NMPWIMBBI U OTJIMBBI, ABWKEHUE IUlaHeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE IBUKECHUE KUBBIX OPTaHU3MOB, PbIYaru B TEJIE YEJI0BEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUS Ha JKUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPHUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIE BOJIHBI, HYHaMH, 3X0O

Texnuueckue ycmpoftcmea: CIIMAOMCTP, JATUYUKH ITOJOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAWMHAMOMCTpP, IMMOAIIHMIIHUKH, PaKCTbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOHBH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IJIOCKOCTb, MPOCTBIC MEXAaHHU3MbI B 6I)ITy,

L3l COOOIIAIONTUECS COCYBI, YCTPOMCTBO BOJONPOBOAA, THAPABIUICCKHIN TIpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIITHEBON HACOC, apeoMEeTp, 3XOJIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC TIOJIOXKECHHSI MOJICKYJSIPHO-KUHETHUECKOM TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojienu TBEP0T0, )KUAKOTO U Ta3000pa3HOT0 COCTOSTHUM BEIIECTRA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JBmxkenne dactur, BemiecTBa. CBsI3b  CKOPOCTH JBW)KCHHSI YacTHI[ C

. Temneparypoil. bpoyHoBckoe aBukenue, nuddysus

2.3 CMmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TemnnoBoe pacHIMpeHne U cyKaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennsst sneprus. Pabota u Temonepenada Kak CHOCOObI HM3MEHEHHUS

' BHYTpPEHHEH 3HEepruu

2.7 Bune! Teronepenayn: TemI0ONPOBOHOCTb, KOHBEKIUS, U3TyUCHHE
Harpesanue wu oxnaxngenue Tten. KonuuecTtBo TemnoTsl.  YienbHas
TETIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXPaHEHHUs PHEPrHH B TEIUIOBBIX MpoIleccax. YpaBHEHHE TEIIOBOTO
OayaHca:
2.9
Q+0, +..=0
Ucnapenne u xonpeHcanus. VM3MeHeHHe BHYTPEHHEH SHEpPruu B Ipoliecce
210 WCmapeHus ¢ KoHAeHcauuu. KumeHue >KUAKOCTU. YenbHas TeraoTa

napooOpazoBanusi: L = Q/m




211

Bnaxxnocts Bo3ayxa

2.12

IInaBnenne u Kpucrajumsauus. l3MeHeHHME BHYTPEHHEH DOSHEpPruu IIpU

IUIaBJICHUUW U KPpUCTAJUIU3AallH. YI[CJIBHaH TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsAsT SHeprus cropaHus TOIUIMBA. YJAENbHAs TEILUIOTa CrOPAHMS

torumsa: ( = Q/m

2.14

[Tpunnumer padoTe! TeroBsix aeurateneit. KIIJ[ rernmoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue ynenpHON TEIIOEMKOCTH METAJUTMYECKOTO [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, TMOJIy4YEHHOTO BOJOM KOMHATHOM Temriieparypbl (PUKCHpOBaHHON
Macchl, B KOTOPYIO OIIyIIEH HarpeTblil IWIMHIAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LWIMHAPOM, ITOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHTEIBHOM BJIQKHOCTU BO31yXa; YACIBbHOW TEIIOTHI
IJIaBJIeHUA JpAa. McecnenoBaHue W3MEHEHHMS TEMIIEpaTypbsl BOIBI IIPH
pa3NUYHBIX YCIIOBMSX; SIBJICHUS TEMJI00OMEHa MPH CMEIIMBAHUYU XOJIOJHOU U

ropsiueii BOJbI; TpoIiecca HCIapeHust

2.16

Dusuveckue s61eHuUs 8 npupode.‘ IMMOBEPXHOCTHOC HATSAXKCHUE U KAITWIIAPHBIC
SABJICHHA B IIPUPOAC, KPUCTAJLIbI B IIPUPOAC, U3IIYUCHUEC COJ'IHI_[a, 3aME€p3aHuc

BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoﬁcmea: KaIlluJJISAPEL, IIPUMEPEI HCIIOJIb30BaHUA
KpUCTaJlJIOB, )I(I/II[KOCTHHﬁ TEPMOMETP, JATUHUK TEMIICPATYPhI, TCPMOC, CUCTEMA
OTOIINICHUA OAOMOB, T'MHI'POMCTPBI, IICUXPOMCETP, IIapoBasd Typ6I/IHa, JABUTaTCIIb

BHYTPCHHCET'O CrOpaHus

OJIEKTPOMATI'HUTHBLIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. HBa BH A JJICKTPHUUCCKUX 3apA10B

3.2

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA HJICKTPHUICCKOIr'0 3apdaa

3.4

3J'IeKTpI/I‘IeCKOe II0JIC. HaprI)KéHHOCTB QJICKTPUYICCKOT'O ITIOJIA. HpI/IHI_II/IH

CYHIEpHO3UIUHA JICKTPUICCKUX moJIek (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaoB. I[CﬁCTBHC QJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I U IUSJICKTPUKHA




[TocTostHHBIN AneKTpUUeCcKui TOK. JlelcTBUs anekTpuueckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 | =qg/t,U=A/q
DNEKTPUUECKOE CONPOTUBIICHHE. Y ICTBHOE AIEKTPUICCKOE COMPOTHBIICHHUE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpuueckoit nenu: | = U/R
[TocnenoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I,=L; U=U,+U,: R=R +R,
3.9 [MapamiensHoOe cOeIMHEHNE TPOBOAHUKOB PABHOTO COTIPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CMenranable COeAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyns — Jlenna:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHUTHOE MOJE MPSMOro MPOBOAHUKA C TOKOM. JIMHuU
MarHUTHON MHAYKITUU
313 MarautHoe IMoOJi€é MOCTOSHHOTO MarHura. B3aummMojeicTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Omnsitel @apanes. SBnenue >nekTpoMarHuTHON HHAYKIUU. [IpaBuno Jlenma
Ipaxmuueckue pabomoi
N3mepenne  SIEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOpPA;  MOIIHOCTHU
3.16 ANEKTPUYECKOTO TOKa; pabOTHI AIEKTPHUIECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOK4, BO3HUKAKOIICTO B IPOBOIHUKE

(pespropLI, J'IaMl'IOLIKa), OT HAIIPSPKCHH A Ha KOHIIAaX MPOBOAHHKA; 3aBUCUMOCTHU




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOJAHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEUEHUS U
YZEJIBHOI'O COIPOTUBIICHUS.

[IpoBepka npaBuiia Jyis 3INEKTPUUYECKOTO HATIPSIKEHUS IIPU MIOCIEA0BATEILHOM
COEIMHEHUH MPOBOJHUKOB; IMpaBWiIa JUIsl CUJIbl JIEKTPUYECKOTO TOKA IPHU

napauleIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue sA6leHUs 8 npupode: SIEKTPUUYECKHE SBIEHHUS B armocdepe,

3.17 AJIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE TI0JI€ 3eMJIH, IPEi( MMOITFOCOB,
POJIb MATHUTHOTO TIOJIS JIJIS J)KU3HH HA 3eMIle, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpoiicmea: SJIEKTPOCKOI, aMIIepMETpP, BOJIBTMETpP, PEOCTar,
CUCTYMK  DJICKTPUUECKOM DJHEPTrUH, DJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTeIbHbIE AIEKTPONIPUOOPHI (mpuMepsI), 3JIEKTPUYECKUE
MPEIOXPAHUTEIN, DJICKTPOMArHUT, JJICKTPOJBHTATENIb TOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHuTHBIX BOJTH

3.20 JlyueBas mozienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 [Ipenomiienne cBeTa. 3aKOH MPEITOMIICHHUS CBETA

3.23 JHucnepcus cBera

3.2 JIunza. Xoa nydeit B muH3e. DOKyCHOE paccTOsHHE JUH3bI. ONTHYECKAs] CHIIa

' mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKue TPUOOPHI
Ipakxmuueckue pabomoi
#H##Par###I3MepeHne ONTHYECKON CHIIBI cOOWparomieil JUH3bI; (OKYCHOTO
paccTosinus coOuparoiei JIMH3BI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MpEAMETa
U N300pakeHUsI, KOT1a MPeMET PacIoIoKeH B ABOMHOM (oKyce), moKazaTess

3.26 MIPEIIOMJICHUS CTEKJIA.
#i#HtPar#Ht#lccnenoBanue cBOMCTBa M300paKEHHUs, TOTYUYEHHOTO C IMTOMOIIBIO
coOuparomiei JTUH3bI; U3MEHEHUsI (POKYCHOT'O pacCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPeIOMJICHHsI CBETOBOIO Jy4a OT yrja MaJieHus Ha
TPaHULIE «BO3IyX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupooe. 3atMeHus Connua u JlyHsl, 1BeTa Ted,

. ONITHYECKHUE SIBJIEHUSA B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texunuueckue ycmpouicmea: OYKH, TEpHCKoM, (oToanmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBGIE ABJIEHUA

PamnoaktuBHOCTh. Anb(ha-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u 6era-

4.1
pacnazga

42 OmnbiTel Pesepdopna mo paccesHuto anbga-yactui. [lmanerapHas Mozenb

' aToma

4.3 CocraB aTomHoOro0 sigpa. M30Tomnsl

4.4 [Iepnon nonypacnazga aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Qu3uueckue sA6neHUs 8 npupooe: €CTECTBEHHBIH pPaaMOAKTUBHBIN (OH,

4.6 KOCMHYECKHE JIyYd, PaJMOAKTUBHOE W3IydeHHE MPHUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYYCHUH Ha OPTaHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, HHMBUTYaJIbHBIA TI03UMETP, KaMmepa

Bunbcona, anepHas sHEpPreTHKa




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Gusuka, 7 knacc/ Ieppriukun .M., MiBanos A.U., AkimonepHoe oO1IecTBO
«3marenscrBo «IIpocsemenue»

» dusuka, 8 knacc/ [epeimkun U.M., BanoB A.U., AkiinonepHoe o0I11eCcTBO
«M3narensctBo «IIpocsemienue»

» dusuka, 9 knacc/ Ieppikun U.M., I'ythuk E.M., UBanoB A.U., Ilerposa

M.A., AkmonepHoe oo6miectBo «M3marenscTBo «IIpocBemieHuey

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJISA

®dusuka, 7 knace/ [lepeimkun .M., iBanoB A.U., AkunoHnepHoe o011ecTBO
«3narensctBO «IIpocBenienne»

» dusuka, 8 knacc/ [lepeimkun U.M., BanoB A.W., AkiimonepHoe o0IIeCcTBO
«M3parenscTBO «IIpocBemenue»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., Banos A.l., IletpoBa

M.A., Axunonepnoe obmectBo «M3narenbctBo «IIpocBemenuey

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/ff0a013e
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