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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOXKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuérom (enepanpHoil paboueit mporpaMMbl BOCIIUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Conepxanue mnporpaMmbl 10 (hU3MKE HampaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYarOUIMXCSI U OPraHU3alfuio0 U3yUYeHHUs
Gu3NKK Ha JEeATeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peannzanuu tpedoBannii @I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM W METamNpeIMETHBIM pe3ysbTaraM OOy4eHHS, a
TaK)Ke€ MEXIPEIMETHBIE CBA3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[IporpaMmma 10 (¢uU3MKE YCTAaHABIMBAET paclpeiesieHne y4eOHOro
Marepuajia 1Mo TrojaM oOydeHus (MO KjiaccaM), Npejjiaraet MNPUMEPHYIO
MOCJIEIOBATEeILHOCTh HM3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTHKE pa3BUTHS
IPEIMETHOTO COJICPKAHUS U yU€Te BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCS.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOIMYECKOM
MOMOIIH YYUTEIIO B CO3IaHUU paboUdell MporpaMMEI 10 y4eOHOMY MPEAMETY.

dusnka SBIAETCS CHUCTEMOOOPA3YIONUM 11  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB W SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH H
¢usnueckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, IPEIOCTABIsIET HanOoee sICHbIe 00pa3Ilbl MPUMEHEHHUSI HAYYHOT'O0 METO/1a
MO3HAHMS, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (U3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETo
o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHON TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnkn Ha 0a30BOM ypOBHE TMpeJrosiaracT OBJaJeHUE
CIIEIYIONTUMHU KOMITETCHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTb:

e HAyYHO OOBSACHSTH SIBJICHUS;

e OIICHMBATH U TOHMMAaTh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPNPETUPOBATH JaHHBIE W  HWCIOJL30BaTh  HAYYHBIC
JI0KA3aTeNIbCTBA ISl TIOJTYYCHUSI BBIBOJIOB.

Ilenmun w3ydeHuss Pu3uku Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenencHsl B KoHrenmuu npenogaBanus ydeOHoOro mnpeamera «Pusnka» B



oOpa3oBareybHbIX oOpranuzanusax Poccuiickoii @Peaepanuu, peaau3yroLIUX
OCHOBHBIE 00I1I€00pa30BaTENbHbIE POrPaMMBbl, YTBEPKACHHOW pEHICHUEM
Konnerun MunucrepcrBa npocenienus Poccuiickoit @eneparuu (IpoTOKOJI OT
3 nekabpst 2019 r. Ne [TK-4BH).

Henn n3yvyeHus Gpuankm:

npuOOpeTEeHUEe HHTEpeca M CTPEMIICHHS OOYYarolIMXCs K HAay4YHOMY
U3YYEHUIO MPUPOABI, PA3BUTHE UX MHTEJUIEKTYalbHBIX M TBOPUECKHX
CIIOCOOHOCTEI;

pa3BUTUE TPEACTABICHUM O HAyyHOM METOJE€ [O3HAaHUS U
(GopMupOBaHHE UCCIIEOBATEILCKOTO OTHOIICHUS K OKPY>KAIOUUM
SBIICHUSIM;

(opMupOBaHHE HAYYHOI'O MHPOBO33PEHHS KaK pe3yibTaTa H3yueHUs
OCHOB CTPOEHHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMHpOBaHUE MPEACTABICHUN O POJIM (PU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TNPEJICTAaBIEHUH O BO3MOXKHBIX cepax  Oyayumien
npo(heCCUOHATIBHON 1€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOArOTOBKA
K JaJIbHEHIIeMy OOy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHre ITHX IEJIe MporpamMMbl 1o (PU3MKe Ha ypOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIONIUX 3a]a4.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUU BEIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPpUOOpPETECHUE YMEHUN OMUCHIBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS C
HCITOJTb30BAaHUEM TTOTYYCHHBIX 3HAHH;

OCBOCHHE METOJIOB pEIIEHUs TMPOCTEHINX pacy€THBIX 3aaad ¢
UCIIOJIb30BaHUEM busznuecKux MOJIETIEH, TBOPUYECKHUX u
MPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHMI HaOIIOAaTh TPHUPOJHBIC SBJICHUS W BBHITOJIHATH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U IKCTICPUMEHTAILHBIE UCCIICTOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ UHPOpMaluen GU3NIECKOT0 COACP>KaHUs,
BKJIFOYast ”H(OOPMAITHIO O COBPEMEHHBIX JTOCTKCHUAX (U3MKH, aHATIU3
U KPUTHUYECKOE OIICHUBAHNE HH(POPMAIIHH;

3HAKOMCTBO €O cepamu  mpodecCHOHATBHON  JIeATeTHbHOCTH,
CBS3aHHBIMH C  (PU3UKOW, ¥ COBPEMEHHBIMH  TEXHOJOTHUSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UUIECKON HAYKH.



Ha uzyuyenue ¢usuku (6a30Bblil YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIIETO
oOpazoBaHus 0TBoUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJZIEIIO), B
8 kacce — 68 yacoB (2 yaca B Henelnto), B 9 kimacce — 102 gaca (3 yaca B HeJIelo).

[Ipensaraemsliii B mporpamme no (Gpu3uke nepevyeHb 1adopaTopHbIX padboT U
ONBITOB HOCUT PEKOMEHJIATEJIbHBbIA XapakTep, YYUTEIb JeJIaeT BbIOOP
MPOBEJCHUSI Ja0OpPAaTOPHBIX PabOT M OMNBITOB C YYETOM HHIAUBUIYATbHBIX
ocoOeHHOCTEeW  00ydwaroluxcsi, CIHCKa OKCIHEPUMEHTAIbHBIX  3aJaHHM,
npeajaraeMbIX B paMKax OCHOBHOI'O FOCYAapCTBEHHOTO 3K3aMeHa 1o (u3HuKe.



COILEPKXAHUE OBYYEHUA

7 KJIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0ILEr0 MUPA.

®u3uka — HayKa o0 npupoje. SBieHus npupobl. OU3NUecKue SBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jgpyrue ecrecTBEHHbIE HAyKHM HW3Y4aloT MPUPOY.
EcTecTBEeHHO-Hay4YHbIII METOJ MO3HAHUS: HAOIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBWKEHUE THUIIOTE3, OKCIEPUMEHT [0 MPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro siBieHus. OnucaHue (U3MYECKUX SIBICHUM C
IIOMOILIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, 3JEKTPUUYECKHUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usuueckue npuOOPHI U MPOIEAypa NPIMbIX U3MEPEHUN aHAJIOTOBBIM
U I (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHue LEHbI AJICHUS Kbl H3MEPUTEIBHOTO IPUOOpa.

2. H3mepeHue pacCTOSHUMN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MabIX TeEl.

5. M3MepeHue temmneparypbl IpH MOMOIIM XKUIAKOCTHOTO TEPMOMETpA U
JaTYuKa TeMIepaTyphl.

6. IIpoBeneHue nccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIbHOCTD MOJIETA
HIaprKa, MymeHHOr0 TOPU30HTAIBHO, TEM 0OJIbIIIE, YeM OO0JIbIIIE BHICOTA
yCKa.

Paszpnea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BEIECTBA.

Crpoenue BeliecTBa: aTroMbl M MOJIEKYJbI, WX pa3Mmepbl. OIMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>keHnne dvacTtul BemiecTBa. CBsA3b CKOPOCTHM JBHIKEHHUSI YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmopaeiicTBue yacTuiy
BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEN U TBEPABIX
(kpuctamnuyecknx) Tesl. B3anMocBsA3b MEX1y CBOMCTBAMH BEILIECTB B Pa3HbIX



arperaTHbIX COCTOSIHUSIX M MX  aTOMHO-MOJICKYJSIPHBIM — CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.

Hemoncmpauuu.

1. HaGmonenue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysnmn.

3. HaOmiomenue  siBneHU#, OOBSICHSIOMIUXCS  MPUTSHKCHUEM WA

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OueHka JuaMeTpa aToMa METOJOM psIoB (C HCIOJIb30BAHUEM

dororpaduii).

2. OnbIThI 1O HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe ABHKEHHWE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. Cpeansisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBneHne nHEpUUHU. 3aKOH MHEPLMU. B3auMoaeicTBue Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBWKEHHMS Tel. Macca Kak Mepa WHEPTHOCTH Tena.
[ImotHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHUILIE
00BbEMa BeleCTBA.

Cuita kak XxapakTepucTuka B3auMozeicTsus Ten. Cuia ynpyrocTi U 3aKOH
I'yka. M3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SBJIEHUE TATOTEHUS U CUIa
Tsokectd. Cuila TsDKECTHM Ha JApyrux IuiaHetax. Bec Tena. HeBecomocTb.
CnoxxeHue cuil, HaIpPaBJICHHBIX MO OAHOM MpsMoi. PaBHOIEWCTBYIOMAs CUIL.
Cuna tpenns. TpeHHne CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NpPUPOAE H
TE€XHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABMKEHHUS Tea.
N3Mmepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUXKECHMUS.
HaOntonenue siBieHUs1 THEPIUU.

CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TEI.
CrioxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBWKEHHS (IIapuka B
KUIKOCTH, MOJIEITH SJICKTPUISCKOTO aBTOMOOUJIS ¥ TaK Jayee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBKEHUS OpyCKa WM MIapuKa o
HAKJIOHHOM TIOCKOCTH.

1
2
3
4. HabmroneHne u3MeHEeHUs: CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5
6



Onpenenenue MmMIOTHOCTU TBEPAOTO Tea.
OnBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTh PacTsDKEHUs (IedopMariin)
NPY>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. ONbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBienne TBEPABIX TeJl, }KMIAKOCTeH U ra3os.

Hanenue. CrnocoObl yMEHBIICHUSI M yBEIWYeHUs AaBieHus. [laBneHue
raza. 3aBHCHUMOCTb JaBJeHUS raza OT 00béma, Temmeparypsl. llepenaua
NABJICHUS TBEPABIMU TEJIaMHU, >KUAKOCTAMH W Ta3zaMH. 3akoH Ilackauns.
[THeBMaTHYECKHE MAIIMHBL. 3aBUCUMOCTH JABJICHUS XUIAKOCTH OT TIyOWHBI.
I'unpocratuueckuit mapagokc. CooOmraromumecss cocyabl. ['mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpudrHbI CyiecTBOBaHUS
BO3AyIIHON 000souku 3emiu. OnbiT Toppuuennu. M3amepenne atMocdepHoro
JABJICHUS. 3aBUCUMOCTb aTMOC(EpPHOTO AaBJEHHUSI OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! 11t u3MepeHus: aTMOC(hEepHOro TaBICHUS.

JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO. BrITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

[lepenaya naBieHUs ) KUIKOCTHIO U Ta30M.

Coobmiaromuecs: COCy/Ibl.

['mnpaBnuueckui npecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTU

T€Ja U MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BRITATKUBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue niaBaHus TeJl: INIABAHUE WJIN MOTPYKEHUE TEN B 3aBUCUMOCTHU

OT COOTHONIEHUSI TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa OrpyKEHHOM
B KUJIKOCTb YaCTH TeJIa.

2. OmpeneneHue BBITAIKUBAIONICH CHIIbI, JCHCTBYIOIIEHM Ha TeEo,
MOTPY>KEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIbI, IEVCTBYIOLIECH Ha
TEJIO B ’KUJAKOCTH, OT MACChI TeJa.

o 0k~ wbd -
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4. OnbITHl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI,
JACHCTBYIOIIEH Ha TElNO B KHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
OIIPELICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHEPrus.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJI mnpocteix wmexanusmoB. Ilpocteie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckas »Heprus. KuHeTHdyeckas W MOTEHIMAIbHAs SHEPTrHs.
[IpeBpamieHe OAHOTO BHJAA MEXAaHUYECKOM OSHEPruM B JIpYroil. 3aKkoH
COXpPAaHEHUS DHEPTUHU B MEXAHHKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpepenenne padOThI CHIIBI TPEHUS MIPU PABHOMEPHOM JBHKCHUH Tella

10 TOPU30HTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yClnoBUM paBHOBECHS pblUara.
3. Uzmepenue KII/I HaKITOHHOM MJIOCKOCTH.

4. W3ydeHue 3aK0OHa COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.
8 KIIACC

Pa3neu 6. TensioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KUHETUUECKON TEOPUU CTPOCHUS
BeliecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OMNbIThl, TTOATBEPKIAIOIINE
OCHOBHBIE TIOJIO’KEHUSI MOJICKYJIIPHO-KUHETUYECKON TEOPUH.

Mogenu TBEPAOro, *KUAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. O0bsICHEHUE CBOWCTB ra30B, JKUJKOCTEN U
TBEPJIBIX TEJ HA OCHOBE TMOJIOKEHUU MOJICKYJISIPHO--KUHETUUECKON TEOPHHU.
CmaurBaHUE M KaOWJUISIpHBIC SABJIEHUS. TEIIoBoe paciiMpeHre U coxaTue.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKECHUS
yactull. BHyTpennssi sHeprus. CriocoObl W3MEHEHHs] BHYTpPEHHEH JSHEPTUH:
TeIJionepeaaya W COBEpIIeHUE  palOoTHI. Buaer  Temmonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyUEHUE.

KonudecTBo TemoThl. Y nenabHas TEMI0EMKOCTh BelecTBa. TemiooOMeH u
TEMJIOBOE paBHOBecHE. YpaBHEHUE TeruioBoro Oananca. [lnaBnenue wu



OTBEPJEBAHUE KPUCTAIUIMYECKUX BEIIECTB. YJE€iIbHas TEIJIOTa IIJIABJICHMUS.
[TapooOpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(HEPHOro

JTaBJICHUSL.
BrnaxHocTts Bo3myXa.
DHeprus TOIMBa. Y IeJibHasi TEIJI0Ta CTOPaHUs.
[Tpunnmner paboTsl TermioBbix apurateneit KIIJ temmoBoro asurarers.
TerioBble IBUTATENIN U 3aIUTa OKPY>KAIOIIEH CPEIbl.
3aKOH COXpAHEHUS M MIPEBPAICHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.
Hemoncmpayuu.

1.

2
3.
4.
5

© © N o

10.
11.
12.
13.

Hab6nronenne 6poyHOBCKOTO IBYKCHHSI.

Ha6nronenue nuddysun.

Hab6nronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUH.
HaGnroaenue TemioBoro pacmmpeHus Te.

N3menenune naBieHus ra3a Mpu U3MEHEHUU 00bEMa U HarpeBaHUW WIIN
OXJIQKICHHH.

[IpaBuna u3mMepeHus TeMIepaTyphl.

Busl Teruionepenayu.

OxJta’kieHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepIiieHMN paOOThl BHSITHUMHU CHJIAMHU.
CpaBHeHHE TEITIOEMKOCTEHN pa3IMUHbBIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBa TeMIIepaTyphl MPH TJIaBJICHUH.
Mojaenu TemIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM MJIM caxapa.
OnpIThl O HAOJIIOICHHUIO TETIOBOTO PACUIMPEHUS ra30B, )KUIKOCTEH U
TBEPABIX TEII.

Onpenenenue gaBjaeHUs BO3yXa B Oa/NIOHE MINPHULA.

OneITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh JIaBJIEHUS BO3AYyXa OT €ro
00bEMa U HarpeBaHUS WK OXJIAXKICHUS.

[IpoBepka TruUMoOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA
KUAKOCTH B TEPMOMETPUUECKOMN TpyOKe OT TeMIiepaTyphl.
HaGmtonenne m3MeHeHUs: BHYTPEHHEH SHEpPruM Tejla B pe3yJsbTare
TEIUIONEpeaun U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIEHUS TEIJI00OMEHA MPU CMEIIMBAHUU XOJIOJHOM U
ropsiYeu BOJIBL.



9. OmpeneneHue KOJUYECTBA TEIUIOThI, MOJYYEHHOIO BOJOW NIpH
TEII000MEeHEe C HarpeThIM METATUTHUECKUM IIUITHH]IPOM.

10. OnpeneseHue yaeabHON TEINIOEMKOCTH BEUIECTBA.

11. MccnenoBaHue Mpouecca UCIapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.

13. Onpezenenue yAeIbHON TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

DnekTpu3anus Ten. JIBa poja sneKkTpuuecKux 3apsaoB. B3zanMonelictBue
3apsokeHHbIX  Tell. 3akoH Kynona (3aBUCHMOCTh CHJIBI  B3aUMOJCUCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]Y TEJIaMH).

Onextpuyeckoe noje. Hanpsx€HHOCTh 3nexkTpuyeckoro noi. Ilpunimn
CYIEPIO3ULIMHU AEKTPUUECKUX MM0JIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu 35eKTpruueckux 3apsa0B. DIEMEHTAapHBINA JIEKTPUYECKHM 3apsil.
Crpoenne aroma. IIpoBOAHMKM H JUAINEKTPUKU. 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
McTOYHMKM TTOCTOSHHOIO TOKAa. JIEHMCTBHSA 3JIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

OnekTpuueckass nenb. Cuina TOKa. OJEKTPUYECKOE  HANpPsHKEHUE.
ConpoTuBiieHHE POBOJHUKA. Y AENBHOE CONPOTUBIICHUE BEMIECTBA. 3aKOH Oma
Ui ydactka nenu. llocienoBarenbHOE M ITapajuIeNIbHOE  COCOUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DONeKTpuYecKue Uenu M MOTPEeOUTENN JIIEKTPUUECKOW HHEPruM B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE  MarHuThl. B3auMonencTBHE  IOCTOSHHBIX  MAarHUTOB.
MarnuTHOe nojie. MarHuTHoe 1osie 3eMJIA ¥ €ro 3HaYeHUeE JIJIS )KU3HU Ha 3eMJIe.
OneiT Opcrena. MarHuTHOE 1OJIE  DJIEKTPUYECKOro ToKa. IlIpumeHenwme
AJIEKTPOMAarHUTOB B TEXHUKE. J[[eMICTBME MAarHWTHOrO MOJS HAa MPOBOJHHK C
TOKOM. DIIEKTPOBUTATEIIb ITOCTOSTHHOTO TOKA. Hcnonp3oBanue
AIEKTPOABUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. I[IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMYYEHUS! 3IEKTPUUYECKON SHEpPruu.
DJIEKTPOCTAHIIMN HAa BO30OHOBIJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnexkTpu3auus Tell.

2. JIBa pona 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJL.

3. YCTpOHCTBO U JEUCTBUE DJIEKTPOCKOIA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

DneKkTpocTaTU4eCKast NHIYKLHS.

3aKOH COXPAHEHMS JIEKTPUUYECKHUX 3aPSIO0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIit pa3ps.

N3MepeHne cuilbl TOKa aMIIEPMETPOM.

N3mepenne 35eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
Peocrar u marazuH COIpOTUBIICHUN.

B3anmonencTBrEe TIOCTOSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXXHOCTHU Pa3IeICHHUs [IOJI0COB MarHuTa.
MopaenupoBaHue MarHATHBIX MTOJIEW MOCTOSHHBIX MATHUTOB.
OmneiT Dpcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMATrHHUT.

JleficTBME MarHUTHOT'O I10JIS HA IIPOBOJAHUK C TOKOM.
DNEeKTPOABUTATEIb ITIOCTOSTHHOIO TOKA.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.
OmnebiTel @apanes.

3aBUCUMOCTh HAIPABJICHUS WHAYKIUOHHOIO TOKA OT YCIOBHM €ro
BO3HUKHOBEHUS.

DIEeKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.
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OnpITel MO HAOMIONCHUIO JJIEKTPU3AlMU Tel WHAYKIUEW U Mpu
CONIPUKOCHOBEHUH.

Uccnenoanne AEHUCTBHUS 3IEKTPUUYECKOTO IMOJS HAa MPOBOJHUKU U
JTURJICKTPUKH.

CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.
N3MmepeHue u peryinpoBaHue CUJIbI TOKA.

N3MmepeHue u peryJimpoBaHUE HANIPSKEHUS.

Nccnenoanne 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 PESUCTOP, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnBITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTD ANEKTPUYECKOTrO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOMIAJAN IMONEPEYHOTO
CEUYEeHUs U MaTepHaa.

[IpoBepka mpaBuiia CIIOKEHUS HANPSDHKEHUW TMPU MOCIEA0BATEIBHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBuia Jjisi CUJIbl TOKAa IMPH MAPAJUICIIBHOM COEAUHECHUHU
PE3UCTOPOB.

10. Onpegenennie padoThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneseHue MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO YEPE3 JaMIIOUKY, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenenue KII/[ narpeBarens.

14. MiccnepoBaHne MAarHUTHOTO B3aUMOJECHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MarHuTHOIO TOJSl TIOCTOSIHHBIX MArHUTOB TMPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue AeUCTBUA DIEKTPUUYECKOT0 TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHJIbl TOKAa M HAmNpaBJICHUS TOKAa B
KaTylIKe.

18. I3yuenue OelCTBUSI MATHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KII/I 351ekTpoiBUTaTENbHON YCTAHOBKH.

21. OnbITHL MO WCCIIEAOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOM WHIYKIWH:
WCCJICIOBAHNE MU3MEHECHUM 3HAYCHUA W HANPABICHUS WHIYKIIMOHHOTO
TOKa.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBHMKEHUS. PaBHOMEpPHOE MPSIMOIMHEMHOE
nBwxeHue. HepaBHoMepHoe mnpsiMonnHeiiHOe naBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTH TeJia IPYU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyCKOpeHHOE MNpsSIMOIMHEHOE nBHkeHHe. CBOOOIHOE
naaeHue. OnbeITe | amuies.

PaBHOMepHOE IBUKEHUE 1O OKpYXHOCTH. [lepuos n yactota oOparieHus.
JluneriHas u yriioBasi CKOpocTH. LIeHTpocTpeMHUTENTBHOE YCKOPEHHUE.

IlepBpii 3akoH Herotona. Bropor 3akoH HeroTona. Tperuii 3akoH
Herorona. IIpuHiun cynepno3sunuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUSI CKOJIbXKEHMUS,
CHUJIa TPEHUS MOKOS, APYTUE BUJIBI TPEHUSL.



Cuna TS)KECTH M 3aKOH BCEMHPHOIO TATOTEHUs. Y CKOpEHHE CBOOOIHOIO
nageHus. JIBmwxenue maHet Bokpyr CosHua. [lepBasg kocmMudeckass CKOpOCTb.
HeBecoMocCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHO TOukH. AOCOIIOTHO TBEPI0E Teno. PaBHOBecHe
TBEPAOTO TeNla C 3aKPEIUIEHHOM OChIO BpamieHus. MomeHT cuibl. LleHtp
TSKECTHU.

Nmnynece Tena. U3meHnenne ummyibca. MIMITynbC cuiibl. 3aKOH COXpAaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cun TsbkecTH, YHNpYyrocTw,
TpeHus. CBA3b dHEPruM U padoThl. [loTeHIManbHAs 3HEPTUs Tena, NOJHATOIO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnMampHAass SHEPrus CKATOW IPYKUHBIL.
Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPIHH.

Jemoncmpayuu.

1. HaOmroneHue MexaHHMYECKOro ABMKEHHS Tella OTHOCHTENIBHO Pa3HBIX

TEJI OTCUETA.

2. CpaBHEHHME IIyTeW W TPACKTOPUN ABUKEHUS OJHOIO U TOTO XKE TeJa
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne cKkOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabitoieHne ABMKEHUS Tela 0 OKPY>KHOCTH.

HaGntoieHne MexaHWYecKuX SIBJICHUHM, MNPOUCXOMAAIIUX B CHCTEME

orcuéra «Tenmexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU

OTHOCUTEJIbHO KaOMHETa (PU3UKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJla U IEMCTBYIOIIEH HA HETO
CHUJIBL.
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Hab6nronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUM TEIL.
N3meHenue Beca Tea npyu yCKOPEHHOM JBH)KCHUU.

10. Ilepenaua nmnysibca Npyu B3aMMOJEUCTBUU TEIL.

11. [IpeoOpa3zoBaHus 3HEPTUU NPHU B3aUMOJICHCTBUU TEN.

12. CoxpaHEHHUE UMITYJIbCa ITPU HEYIIPYTOM B3aUMOICHCTBHM.

13. CoxpaHeHHe UMITYJIbCca ITPU a0COJIFOTHO YIIPYTOM B3aUMOJECHCTBHUM.

14. HaGmtoieHue peakTMBHOTO JIBUYKEHUS.

15. CoxpaHeHUE MEXAaHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHEHHME MEXaHWYECKOW DSHEPruu MpHU JABWKEHUU Tella 0.
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.



1. KoncrpyupoBanue TpakTa JUis pa3srOHA U JAJbHEUIIETO PABHOMEPHOTO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. OmpeneneHue CpeHed CKOPOCTU CKOJIbXKEHUsI OpycKa WU JBUXKEHUS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHue yCKOpPEHUs Tejda NPU PaBHOYCKOPEHHOM JBMKEHUH IO
HaKJIOHHOW IIOCKOCTH.

4. HccnenoBaHne 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JIBMYKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. IlpoBepka TruIOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBUKEHUU 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KaK psJi HEYETHBIX YKCEN, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

6. HMccrnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUSA CKOJBXEHUS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kodPphuieHTa TPEHUSI CKOJIbKECHHUS.

Ornpenenenue KECTKOCTH NPYKUHBL.

Onpenenenre pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JIBH)KEHHUH TEJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. OnpezienieHre  pabOThl CHIJIBI YOPYTOCTH NpU TOIBEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpAaHEHUS YHEPTUH.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe paBuxenue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMIA:
IIEpUOJI, YacTOTa, aMIUIMTyJa. MaTeMaTH4eCKuid W NPYKUHHBIA MasTHUKU.
[IpeBpaiiienrie 3HEpPTrUn Mpu KoJieOaTeIbHOM JIBUYKEHUU.

3aryxatouue  kosiebaHusA.  BbIHyXJeHHble  KojeOanus. Pe3onanc.
Mexannueckre BoJIHBI. (CBOWCTBA MEXaHWYECKHMX BOJH. IlpomonbHbie U
nonepevyHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOJHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa M BbicOTa TOHAa. OTpaxkeHue 3Byka. MHppa3Byk u
YJABTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenwe xoseO0aHUM TEN IO AEHUCTBUEM CHJIIBI TSIHXKECTH U CHIIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
Pacnpoctpanenue npo10bHBIX U MOMEPEYHBIX BOJH (HA MOJENH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pE30OHAHC.
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Jlabopamopuvie padomul u onvimel.

1. OmnpeneneHue dYacTOoThl W TEpUOAAa KoOJeOaHUNW MaTEeMaTHUECKOTO
MasTHHUKA.
Omnpenenenre 4acTOThI U MepUoia KoJieOaHUM NPYKUHHOTO MasiTHUKA.
Uccnenoanne 3aBUCMMOCTH MEPUOJIa KOJEOAHWN MOABEUICHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCMMOCTH Tepuoja KojeOaHUN MPYKMHHOTO
MasATHUKA OT Macchl Irpy3a.

5. IIpoBepka HE3aBHCUMOCTH NIEPHOJIa KoJIeOaHUM rpy3a, MOABEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh MepHoja KoyeOaHui
IPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHsi CBOOOJHOTO MaCHHUSL.

Pasznes 10. D1eKTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  IOJIe.  DJIEKTPOMAarHUTHbIE BOJHBI.  CBOWCTBa
ANEKTPOMArHUTHBIX BOJIH. IIlkanma snexkTpomarHuTHBIX BOJNH. Mcnosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOoTHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBOWCTBA AIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. W3ydeHue CBONCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOUIIBHOTO

tenedona.

Pa3nen 11. CBeToBble IBJICHHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHenHoe
pacnpoctpanenue cBeta. 3arMmeHus ComHna u JlyHel. OTpaxeHue CBeTa.
IImockoe 3epkaino. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH NpeJIOMIICHHs cBeTa. llonmHOE BHyTpeHHEe
OTpakeHHEe cBeTa. VICHoJib30BaHWE IIOJHOTO BHYTPEHHEIO OTPaKCHHS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xonm nydet B smH3e. Ontudeckas cucteMa (Qoroarrapara,
MHUKpPOCKOINa M Tejieckomna. ['J1a3 kak onTtuueckas cuctema. bim3opykocTs u
JAIbHO30PKOCTb.

Paznoxenune Oemoro cBera B cmektp. Onbitel HelotoHa. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.



[IpsAMosMHENHOE PaCIPOCTPAHEHNE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n3o00pakeHui B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomienue cBera.

OnTuyeckuid CBETOBO/I.

Xop jtydeil B coOuparoniei JIHH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIUH3E.

[Tonyyenue n300pakeHU ¢ TOMOUIBIO JTUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopensb rnasa.

11. PaznoxeHue 0enoro cBeta B CIIEKTP.

12. [Tomyyenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTHU yTjla OTPAXKEHUSI CBETOBOTO Jiy4a OT yrja
MaJIcHus.

2. W3yueHue xapakTepUCTHK W300paKEHUsSI MpeIMETa B IJIOCKOM 3€pKaje.

HccnenoBanne 3aBUCUMOCTH yrja MNPEIOMJICHHUS CBETOBOTO Jy4ya OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Onpenenenue  (OKYCHOTO  PacCTOSIHUSI W ONTHYECKOM  CHIIBI

coOuparoIei JTMH3HI.

OMnBITH IO Pa3JIOKEHUIO OEIOTO CBETA B CIIEKTP.
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OnbITHI IO BOCOPUSTUIO LIBETA MPEIMETOB IIPU UX HAOIIOJEHUH Yepe3
L[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omnewitel Pezepdopaa u mianerapuas moaens aroma. Monens atoma bopa.
Hcnyckanue u norsouieHue ceeta aroMoM. KBaHThl. JInHe4aTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CrtpoeHue
aToMHOTO sAapa. Hyknonnas Mmoaens atoMmHOTO sigpa. M3oronel. PagnoaktuBHbIe
npeBpatenus. llepuon nmomypacnana aTOMHBIX I€EP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiI0BOIO U MAacCOBOT'O YHCEIL.
OHeprus cBsi3M aTOMHBIX sAnep. CBs3b Macchl M SHEPruu. Peakunu cuHTE3a U
nenenus saep. crounuku sneprun CosHIa U 3BE3 .

SnepHas sHepretruka. JIeMCTBUS PagUOAKTUBHBIX U3JIyYCHUN Ha JKUBBIE
OpPraHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4€HUS U TOTJIOLIEHUS.

2. CrHexTpsl pa3JIMYHbIX Ta30B.



3. Cnekrtp Bogopoaa.

4. HaGmronenue TpekoB B kamepe Bumbcona.

5. PaboTa cu€Tunka HOHU3UPYIOIIUX U3TyUCHUH.

6. Perucrtpanus u3nydeHHs IpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGmroneHue CIUTOMIHBIX U IMHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. HccnepgoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY

nyTH (1o gororpadusm).

3. H3MmepeHue painoakTUBHOTO OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000IIAOIINIA MOAYJTb npeaHa3HavYeH JUTSt
CUCTEMaTHU3alluM U OO0OOIIEHHS MPEIMETHOTO COJEp)KaHUS U  OIbITa
JESTeNIbHOCTH, IPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (DU3HMKH, a TaKXKe
JUISl TIOJTOTOBKM K OCHOBHOMY TOCYJ@PCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOy4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipu n3yyeHuu JaHHOTO MOIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00€CIEUNBACTCS JOCTUKEHUE PEIMETHBIX
U METalpeIMETHhIX IUIAHUPYEMBIX pPE3yJIbTaTOB OOy4YeHUs, (PopMUPYETCs
€CTECTBEHHOHAY4YHas FPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/IOB UCCIIEAOBAHMS
SABJICHUM MPUPOJbl U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSACHATH (PU3MUECKUE
SABJIEHUS, MPUMEHSS TMOJIYYCHHBIC 3HAHUS, pellaTh 3aJayd, B TOM 4YHCIE
KauyeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO  AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszela
peanu3yeTcs 3a CUET TOro, 4TO 00yYarOUIMeCs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM IIpeJiaraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUW paCro3HaBaTh W HAYYHO OOBSICHATH
(puznyeckue IBJICHUs B OKPY KAIOLIEH MPUPOIe U MOBCEIHEBHOM KU3HH;

MCIIOJIb30BaTh HAy4YHbIE METOJIbl MCCIIEOBaHUs (DU3UUECKUX SIBJICHUH, B
TOM YHKCIIE JJI IPOBEPKHU TUIIOTE3 U MOIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HamOOJiee Ba)KHBIX JTOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HAlpuUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
MCTOYHMKOB SHEPIUM Ha OCHOBE 3aKOHA IPEBpALICHUS M COXPAHEHUsS BCEX
U3BECTHBIX BUOB YHEPTHUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO 001ero o0pa3oBaHMs

HAMpaBJIeHO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAlpeAMETHBIX U IMpPEeIMETHBIX
00pa30oBaTENbHBIX PE3YJIbTATOB.

B pesynbrare wusydeHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus y o0yyatroiierocst OyayT chOpMHUPOBAHBI CIEAYIONINE TNYHOCTHBIE
pe3yNbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS

— TMpOSIBIIEHWE HWHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHHUIO
POCCUNCKOM (pU3NUECKON HAYKH;

— LIEHHOCTHOE OTHOLIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;
2) rpa’aaHCKOro M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTHBHOMY YYacTHI0O B OOCYXIEHHH OOIIECTBEHHO
3HAUYMMBIX M JITHYECKUX MpoOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

— OCO3HaHHUE BAKHOCTH MOPAJIBHO--3THUYECKUX IPHUHIUIIOB B JIE€ATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUATHE ICTETUUECKUX KaYyeCTB (PU3NUECKON HAYKHU: €€ TApMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHME LEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaXKHEUILIEN COCTABIISIIOLIEH
KYJIBTYPBHI;

— pa3BUTHE HAYyYHOW JIF0O03HATEIBHOCTH, MHTEPECa K HCCIIEI0BATEIbCKON
NEATEIbHOCTH;

S) ¢dopvmupoBaHuss KyJbTYPbl 3I0POBbSI H JIMOUMOHAJILHOIO
0J1aronoJIy4us:

— OCO3HAaHME IIEHHOCTH Oe3omacHoro oOpasza >XHM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXHOCTU IpaBuil O€30MaCHOrO0 MOBEICHUS Ha
TpaHCIIOpPTE, HA JOPOTrax, C dJIEKTPUUYECKUM M TEIJIOBBIM 00OPYJOBaHHEM B
JIOMAIIHUX yCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKAa peduiekcuu, MPU3HAHUE CBOETO IMpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:



— AKTUMBHOE y4YacTHE B PEIICHUM NPAKTUYECKHX 3aJad (B paMKax CEMbH,

oOpa3oBaTeNbHON OpraHW3allid, TOpOJaa, Kpas) TEXHOJIOTHYECKOW U

COLIMAJIbHOM HAaIpaBJICHHOCTHU, TPEOYIOMMUX B TOM 4YHUCIE M (PU3HUECKUX

3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3YUECHHIO MPOQECCHIA, CBA3AHHBIX C (PU3UKOIL;

e 7) 3K0JIOTMYECKOT0 BOCIIMTAHMSA

e — OpHUEHTAIMS HA NMPUMEHEHHE (PU3NYECKUX 3HAHWM JJId peuieHus 3a/1ad B
00JIaCTH OKpY’KAIOMIeH cpejbl, MJIaHUPOBAHUSI MOCTYIKOB M OIEHKU HX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH Cpe/Ibl;

e — OCO3HAHHE INI00ATBLHOTO XapaKTepa HKOJIOTHMUECKUX MPOOJIeM U IMyTel ux

perneHns;

e 8) aganTanuu K U3MEHAKIIMMCS yYCJIOBHAM COIHAJIbHON U MPHUPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJECHCTBUU IPHU BBINOJIHEHUH HUCCIEIOBAHUNA H
MPOEKTOB (PM3HYECKOW HANPaBIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — IIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH YEpe3 IIPAKTUYECKYIO
NEATEIIBHOCTD;

e — 1mOTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHMA, B TOM YHUCIE

dbopMynupoBaTh UIEH, MOHATHUS, THUHOTE3bl O (PU3UYECKUX OOBEKTaX u
SBJICHUSX;

e — OCO3HaHWC JePUIIUTOB COOCTBCHHBIX 3HAHUN W KOMIICTCHTHOCTCH B
00nacTH GU3UKHY;

e — IUIAHUPOBAaHUE CBOCTO PA3BUTHS B MPHOOPETCHHWH HOBBIX (HU3HUYECKUX
3HAHUI;

e — CTpEMJICHUE aHAJM3UPOBATH U BBISIBIISITH B3aUMOCBSI3H TPUPOJIBI, 00IIIECTBA
¥ DKOHOMHKH, B TOM YHKCJIE C UCTIOJIB30BaHUEM (PU3UUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCUCTBHI C YYETOM BIMSHUA HA OKPYKAIOUIYIO CPEAY,
BO3MOKHBIX IJ1I00aJIbHBIX TIOCJIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpaMMbl 1O (pu3uKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3zoBanust y  oOywatomerocss  OyayT  c(OpPMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIIUEC M03HABATCIIbHBIC
yYHHBEpCaJbHbIC Yy4eOHbIC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEpCAIbHBIC
ydeOHbIC JCHCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC YICOHBIC ICHCTBUS.



Ilo3HaBaTenbHBIE YHMBEPCAJbHbIE Y4eOHbIe 1eiCTBUS

ba3oBble 1ornueckue AecTBU:

e BBUIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(sBIIGHMI);

e YCTAaHABJIHMBATH CYIICCTBEHHBIN MPHU3HAK KiIacCU(PHUKAIMNA, OCHOBAHUS
U1l 000OIIEHUS U CPABHEHUS;

e BBUIBIIATH 3aKOHOMEPHOCTM M TMPOTHUBOPEUMS B paccMaTpUBAEMBIX
dakTax, AaHHBIX W HAOMIOACHUSAX, OTHOCSIIMXCA K (U3HMUECKUM
SBJICHUSIM;

e BBIBIIATH MPUYNHHO--CJICACTBEHHBIC CBS3H IIPH U3YYCHUH (DHU3HICCKUX
SBJICHUW U TPOLECCOB, Ji€JIaTh BBIBOABI C  HCIOJIH30BAHHEM
JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOYEHUH, BBIIBUTATh TUTIOTE3BI O
B3aMMOCBSI3IX (PU3NYECKUX BEIUYMH;

e CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peleHus y4eOHOH (u3HUecKou
3a/71auu (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PEIICHUs, BRIOOP Haubosee
MOJXOJIAIIETO C YYETOM CaMOCTOSATENIBHO BbIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

e NCMOJIb30BaTh BOIPOCHI KaK HUCCIEAOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;

e IMPOBOAUTHL MO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY  OIIBIT,
HECJIOXKHBIM (U3UYECKUN HKCIIEPUMEHT, HEOOJIbIIOE WCCIEI0BaHNe
(bU3UYIECKOTO SIBJICHUS,

e OIICHMBAaTh HA MPUMEHUMOCTh M JIOCTOBEPHOCTH HH(OpMaIIHUIO,
MOJTYYEHHYIO B X0JI€ UCCJICIOBAHUS UJTU DKCTIEPUMEHTA;

e CaMOCTOSTENIbHO  (opMynupoBaTh OOOOIIEHUS U  BBIBOABI  IIO
pe3ynbTaTaMm MpOBEAEHHOTO HAOIIOACHMS, OTIBITA, UCCIEIOBAHMS;

e IIPOTHO3WPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (UHUECKUX
MPOIIECCOB, a TAKXE€ BBIABUTATh MPEAMNOJOKEHUS 00 HUX Pa3BUTHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e TMPUMEHSATH PA3JIUYHBIE METO/Ibl, HTHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE
1 0TOOpe MHGOPMAIMH WIIA JJAHHBIX ¢ YIETOM MPEIOKEHHON yIeOHON
dbuznyeckoi 3a1a4u;

e AHAJIM3HUPOBATH, CHUCTEMaTU3UPOBATh u HWHTEPIIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,



e CaMOCTOSITEIBHO BBIOMpaATh ONTHUMAIBHYIO (OpPMY TIpEICTaBICHUS
uHDOpMAIMU W WUTIOCTPUPOBATH pEIIaeMbIE 3aJadd HECJIOKHBIMH
CcXeMaMmu, IuarpaMmmamMu, HTHOU rpaukoi 1 uX KOMOWHALIUSIMH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIe JeHCTBUS:

e B X0Ji¢ 00CYXJeHUsI yueOHOTO MaTepuaa, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI
Y BBICKA3bIBATh UJICH, HAIICJICHHBIE HA PEIICHUE 3a/1a4 U MOAICP/KAHNE
0J1arokenaTeabHOCTH OOIICHNUS,

e COIIOCTaBIIATH CBOU CYXIEHUA C CYXKJICHUSIMH JPYTHUX YYaCTHHUKOB
Jyanora, 0OHapyKUBaTh pa3Inuve U CXOACTBO MO3UIIN;

e BBIpAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

e NyOJUYHO TMPEJCTABIATh PE3YJBTATHl BBIMIOJIHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

e IOHMMAaTh MW  HCHOJI30BAaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHJUBUyaJIbHOM paOOThl MPU PEIIEHWH KOHKPETHON (u3nyecKon
poOJIEMBI;

e IMpUHHMMATh [EJIHM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH
JNEUCTBUA 10 €€ JIOCTHKEHHUIO: pACHpeNeNsaTh poJid, OOCYXKIaTh
MPOIECChl M Pe3yJbTaTbl COBMECTHOM paboThl, 0000IaTh MHEHHS
HECKOJIBKMX JIFOICH;

e BBHINIOJIHATH CBOIO YacTh PaOOThI, JOCTUTas KAYECTBEHHOTO Pe3yJibTaTa
[0 CBOEMY HAMNPABJICHUIO U KOOPJAUHUPYS CBOU JACHCTBHS C JPYTUMHU
YjeHaMU KOMaH/Ibl;

e OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOLIWNA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e BBISIBJISITH ITPOOJIEMbI B dKU3HEHHBIX U YUEOHBIX CUTYAITUSIX, TPEOYIOIINX
JUTsL perieHust GU3NYECKUX 3HAHUM;

e OPHEHTHUPOBATHCS B PA3JIUYHBIX MOAXOAAX NPUHATHS pPEIICHUN
(MHOUBHYyATbHOE, MPUHIATHE PEUICHUS B TPYyIMIE, MPUHITHE PELICHUM
TPYIION);

e CaMOCTOSITEJILHO COCTaBJISITh aJITOPUTM pellieHus (puznueckoil 3amaudu
WM T[UIaHA MCCIEIOBAHUA C YYETOM MMEIOIIMXCS PECYpCoOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATH IIpeajiaracMbie
BapUAHTHI PELICHUM;



7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

NaBaThb AaJCKBaTHYK OLEHKY CHUTyallud W TMpeajaraT IUIaH €€
U3MEHEHNS,

OOBSICHATh MPUYUHBI JIOCTHXKEHUSI (HEHOCTHXKEHUSI) PE3yJIbTaTOB
JesITeIbHOCTH, AaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTBH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YKCII€ B XOJ BHITIOJHEHUS
(Gu3MUecKoro MCCIeNOBaHWsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBIIMXCS CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO JPYTOro 4eJ0BeKa B XO/€ CIOopa WK AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYTOro;
MIPU3HABaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WJIM B YTBEPKIACHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIA:

UCIIOJIb30BaTh TMOHATHSA: (U3MYECKHE W XUMUYECKUE SIBJICHUA,
HaOII0IeHUE, SKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BEUIECTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBHWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPAMOJUHEHHOE), TPACKTOpHUS, PABHOJEHUCTBYIOLIAS
cuna, gedopmarus  (ympyras, —IUIacTHYECKas),  HEBECOMOCTb,
COOONIAOIINECS COCYbL;

paznuyath sBiaeHus (AudQy3us, TernIoBoe IBUKEHNE YaCTHI] BELIECTBA,
PAaBHOMEPHOE JIB)KCHHME, HEPaBHOMEPHOE JBWKEHUE, WHEPLUS,
B3aMMOJEHUCTBUE TEJI, PABHOBECUE TBEPHBIX TEJ C 3aKPETUIEHHONW OCHIO
BpalleHus, mepeaadya JaBlieHUs TBEPAbIMU TEJIaMH, >KUIKOCTIMH U
razamu, armocepHoe JaBleHHWEe, IUIaBaHME TeJ, MpeBpalleHus
MEXaHUYECKON SHEPIHM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JJIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
MIPUMEPBI JBWKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW W HEKWUBOU
NPUPOAE, NEHUCTBHE CWIBI TPEHUS B NPHUPOAEC U TEXHHUKE, BIIMSHUE



aTMocGepHOTro JaBJICHUS HA )KUBOM OpPraHu3M, IJIaBaHuE PHIO, phIYaru B
TEJE 4YeJOBEKa, MPHU HSTOM IMEPEBOAMTH MMPAKTHUYECKYIO 3a/Jady B
yueOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (U3UUECKUX
SIBJICHUU

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NUYECKHE SBJICHHS,
UCTIONB3YSl  (pU3MYECKHE BEJIWYMHBI (Macca, O00BEM, IUIOTHOCTH
BEILIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
CUja TSKECTH, BEC Tella, CWiIa TPEeHHs, JaBiieHue (TBEPIOro Teia,
KUAKOCTH, Tra3a), BBITAJKHUBAIOLIAs CHJIa, MEXaHH4Yeckas paboTa,
MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIbl, KO3((UIHEHT MOJIEe3HOTO
NEUCTBUSI MEXaHU3MOB, KHUHETHYECKast U TOTEHIIUAJIbHAS SHEPI U ), TPU
OMHMCAHUM TPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJIb3yEMbIX
BEJIMYMH, UX 0003HAYCHUS U €AUHUIIBI (PU3NYECKUX BEIUYUH, HAXOIUTh
dbopmyIibl, CBSA3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTUMU
BEJIMYUHAMU, CTPOUTH rpaUKy U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3WYECKHUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3YSI MTPaBUJIA CIIOKEHUS CHIT (BJI0JIb OJTHOM MpsIMOIA), 3aKkoH ['yka,
3akoH Ilackans, 3akoH ApxuMmena, IIPaBWIO PaBHOBECUS pblUara
(6boka), «305I0TOE TPaBWIO» MEXaHWKH, 3aKOH COXPaHCHMUs
MEXaHUYECKOW PHEPrUH, MPU STOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3allMChIBATh €T0 MAaTEMaTUYECKOE BHIPAXKEHNUE;

OOBACHATH (pU3MYECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM
Yucjie M B KOHTEKCTE€ CHUTyallMd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh MPUYUHHO--CJICJICTBEHHBIC CBSI3H, CTPOUTH
oObsiCHeHHE U3 1—2 JOTMYECKUX IAroB ¢ OMOpON Ha 1-2 M3y4dEHHBIX
CBOWCTBa  (DU3MYECKUX  SIBJICHUHM, (PU3NYECKUX  3aKOHA WU
3aKOHOMEPHOCTH;

peuiate pacy€éTHble 3agayd B 1—2 NEUCTBUSA, WCHOJIB3YyS 3aKOHBI H
dbopmyIibl, cBsi3bIBarolue (HU3NYECKUE BEIIMUMHBI: HA OCHOBE aHaIu3a
yCIOBUSL 3aJayd  3alUChIBaTh KPAaTKOE YCIOBUE, TIOJCTaBISTh
¢dusnueckre BEIUYUHBI B (OPMYIBI U MIPOBOJUTH PAaCUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOIUMBbIC Ui PElIeHUs 3ajiay, OIlCHUBATh
PEATUCTUYHOCTD NMOJyYeHHON (PU3NYECKON BEIMUMHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPH TTOMOIIH
¢u3nUeCKMX METOJI0OB, B OINKCAHUU WCCICIOBAHUS  BBIJACIATH
MPOBEPSIEMOE MIPETIOI0KEHNE (rumoresy), pas3nuyaTh u



MHTEPIPETUPOBATH MOIYUCHHBIN PE3yNbTaT, HAXOIUTh OIIUOKH B X0/
OMbITA, JIEJIATh BBIBOJBI IO €r0 pe3yJbTaTaM;

OPOBOJUTH OIBITHI [0 HAOJMIOJECHUI0 (PU3NYECKUX SBICHUNA WU
¢usznyeckux  CBOHCTB  Teln:  (QOpMYJIMpOBaTh  MPOBEPSEMBIE
MPEANOJOXKEHNU, COOMpaTh  yYCTAHOBKY M3  IPEMJIOKEHHOIO
000pyI0BaHus, 3aMUCHIBATh X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;
BBINOJIHATH NPSAMBbIE U3MEPEHUS] PACCTOSHUS, BPEMEHM, MAacChl Tela,
o0bEMa, CHJIBI M TEMIIEpaTypbl C MCIOJIb30BAaHHUEM AaHAJIOTOBBIX U
IU(PPOBBIX NPUOOPOB, 3aMMCHIBATh MOKA3aHUS MPUOOPOB C Y4ETOM
3aJJaHHOM a0COIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

MPOBOAMTDH UCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3NUECKON BEIUYUHBI
OT JIPYroil C UCHOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO JBIDKYILETOCS Tejla OT BPEMEHHU JBUKCHHS Tesa, CHUJIbI
TPEHUsI CKOJILKCHUSI OT Beca TeJia, KauecTBa 00padOTKU MOBEPXHOCTEMN
T€J U HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOIIAIA COMPUKOCHOBEHHUS TET,
CHJIBI yIIPYTOCTH OT YAJUHEHHS TPYKUHBI, BHITAIKMUBAIOIICH CHIIBI OT
o0bEMa MOrpyKEHHOM YacTH Tela M OT IUIOTHOCTH >KUJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO
ITIOIPYKEHO TEJO0, YCIOBUM IJIaBaHMS TEN, YCIOBUM PABHOBECHS pblUara
1 OJIOKOB), y4acTBOBaTh B IIJIJAHUPOBAHUU Y4E€OHOTO HCCIEIOBAHMS,
coOUpaTh YCTAHOBKY U BBIIIOJHATH U3MEPEHUS, CIEAYS PEATI0KEHHOMY
IUIaHy, (UKCHPOBATh  pe3yJbTaThl  MOJYYEHHOW  3aBUCHUMOCTHU
(Gu3NUeCKMX BEIMYMH B BUJE MPEIIOKEHHBIX TAaOIUI] U TPaPUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEOBAHUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHsS (PU3UYECKHX BETUYHMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOTO Teja, CHJA TPEHHUS CKOJIbXKEHUS,
JaBJI€HWE BO3AyXa, BBITAJKMUBAIOIIAs CWJIA, JEWCTBYIOLIas Ha
MOTPYKEHHOE B KUAKOCTh TEJIO, KOIPPUIMEHT MOJIE3HOTO JEHCTBUS
MPOCTBIX MEXAHU3MOB), CJEAys MNPEIJIOKEHHON WHCTPYKUUU: MpU
BBINIOJIHEHUH M3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UICKOMOW BEJIMUKHBI,

coOno/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHITUIIBI IEHCTBUS MPUOOPOB U TEXHUIECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIyar, NOJIBUKHBIA U HETMOJABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA MX OnucaHus (B TOM YHCIIE:
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MNOAIIUITHUKY, YCTPOHCTBO BOJONPOBOJAA, THAPABIMYECKHNA Ipecc,
MaHOMETpP, BBICOTOMEp, MOPIITHEBOW HACOC, apEeOMETP), HCIOJIb3Ys
3HAHMS O CBOMCTBAX (PU3MUYECKUX SIBJICHUHN U HEOOXOIMMBbIE (PU3NYECKUe
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMpUMEpHl  (HaXoAWTh UHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWM B MOBCEIHEBHOU
KU3HU I oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3/I0POBbS U COOMIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIEH Cpesie;
OCYIIECTBISATh OTOOp HCTOYHUKOB UHPopManuu B HHTepHere B
COOTBETCTBHUM C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHMM M TYTEM CpaBHEHHUS DPA3IMYHBIX HCTOYHUKOB
BBIICTIATh MH(POPMAIMIO, KOTOpasl SIBISETCA MPOTUBOPEUYMBON WU
MOET ObITh HETOCTOBEPHOM;

WCIIONIb30BAaTh TPU  BBIMOJIHEHWW YYEOHBIX 3aJaHUl  HaydHO--
MOMYJSIPHYIO  JTUTEPaTypy (PU3UUECKOro COAep>KaHus, CIPaBOYHBIC
maTepuaibl, pecypcsl cetu VHTepHer, BiIajeTb NpuUEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus MH(GOpMALUU U3 OJHOMN
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIK GU3NYECKOTO COJIEPKaHuUs, B TOM
quclie MyOJUYHO JIelaTh KpaTKUue COOOIICHUs O pe3ysbTaTtax MpOeKTOB
WIK y4eOHBIX HCCIEIOBaHUM, MPU 3TOM TIPaMOTHO HCIOJIb30BAThH
M3YYEHHBIM TMOHATUWHBIA anmapar Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUJIEHHE MPE3EHTALUEM;

IpU BBIMOJIHEHUH YYEOHBIX IMPOEKTOB M UCCIECJOBAHUM paclpenessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJIEHHBIMH 33Ja4aMH,
CIIEUTh 32 BBHIMOJHCHHEM IIJIaHAa JIEHCTBUHM, aJeKBaTHO OIICHUBATH
COOCTBEHHBI BKJIaJ, B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, yUNTHIBAsI MHEHUE OKPYKAIOIIHX.
KOHIly oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIOJNB30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYJH, TEIMIOBOE
IBUKEHHE aTOMOB UM MOJIEKYJ, arperaTHble COCTOSIHHSI BEILIECTBA,
KpUCTaJUTMUECKUEe W aMOp(HBIE Tella, HACHIIEHHBIN U HEHACHIIICHHBIN
rap, BJIaXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSS JHEPTUsL, TEINIOBOU
JBUTATENb, JJIEMEHTAPHBIN JJIEKTPUYECKHUH 3apsil, SJIEKTPUYECKOE MOJIE,



MPOBOJHUKU U JUAJIEKTPUKH, MOCTOSIHHBIA 3JIEKTPUUYECKUNA TOK,
MarHuTHOE I0JIE;

pasnuyaTh sBJICHUA (TEIUIOBOE pacIIUPEHUE U CKaTue, Terionepeaaya,
TEIJIOBOE€  PaBHOBECHE, CMauMBaHUE, KaNWUIAPHbIE  SBJICHUS,
HCIIapeHue, KOHJIEHCAus, IJIaBJICHUE, KpHUCTaUTA3aIHs
(oTBepaeBaHME), KUIIEHWE, Temionepenada (TEIUIONPOBOAHOCTb,
KOHBEKIHUS, U3TyUEHUE), FICKTPU3alUs TN, B3aUMOJICUCTBUE 3apsIiOB,
JENUCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICECTBHE MarHUTOB, IEHCTBUE MATHUTHOTO TOJISI HA MTPOBOIHUK
C TOKOM, 3JIEKTPOMArHUTHAsA MHAYKIMS) [0 OITMCAHUIO UX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIHUX JAHHOE (PU3HUECKOE
SIBJICHHE;

pacrno3HaBaTh IMPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHM B
OKPYXAIOIllEM MHUpPE, B TOM 4YHCie (PU3UYECKUE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalWJUISIPHBIE SIBIIEHUS B HPUPOJE,
KpUcCTaulbl B mIpupoje, uziaydeHue CoiHIA, 3amep3aHue BOJOEMOB,
MOpcKHe Opusbl, 00pa3oBaHHWE pOCBl, TyMaHa, MWHEs, CHera,
AIIEKTPUYECKUE SBJIEHUS B aTMmocdepe, HIIEKTPUUYECTBO IKUBBIX
OpraHu3MOB, MAarHuTHOE Toje 3eMid, Jpeld T™oICcoB, poib
MarHuTHOTO TOJIA JJIsl )KU3HU Ha 3emile, MOJSPHOE CHSHUE, IPH 3TOM
NEPEeBOAUTh  NPAKTUYECKYIO  3aJady B  Y4eOHYyIO,  BBLAEIATH
CYILIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBICHUMN;
ONUCHIBATh HW3YYECHHbIE CBOHCTBA Tel M (PU3UYECKUE SIBICHUSA,
UCIIONB3Ysl (PU3nyecKre BETUYHHBI (TEeMIepaTypa, BHYTPEHHSISI SHEPT U,
KOJIMYECTBO TEIUIOTHI, yJeJbHAas TEIJIOEMKOCTh BEUIECTBA, ylelbHas
TEIUIOTa IUIABJICHUS, yJAENbHas TEIJIoTa MapooOpa3oBaHuUs, yZAesbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UUUEHT IMOJIE3HOrO JEUCTBUS
TEIJOBOM  MalIMHBI,  OTHOCUTEIbHAs  BJIAXKHOCTH  BO3/AYyXa,
ANEKTPUYECKUN 3apsll, CuUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHUE,
CONPOTUBJICHUE TPOBOJHUKA, YAEIBHOE COMNPOTUBIECHUE BEIIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOTO TOKa), MPU OMUCAHUU MPABUIBHO
TPAKTOBATh (PU3UUECKHUM CMBICII UCIOJIb3YEMBIX BEJIMUNH, 0003HAUECHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOILINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U IMPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE  ITOJIOKEHUS  MOJIEKYJIIPHO--KUHETUYECKON
TEOpPUU CTPOEHUS BEIIECTBA, NPUHIMI CYNEPHO3UIMU Toye (Ha



KaueCTBEHHOM YpPOBHE), 3aKOH COXpAaHEHMs 3apsaa, 3akoH Oma mmis
y4JacTka 1enu, 3akoH /[xoyns—JIeHna, 3akoH COXpaHEHUsI SHEPTUHU, ITPU
TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alUCHIBATH €ro
MaTeMaTU4YECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyalludl  MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUUUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH 00bICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemars pacy€THbIe 3a7auu B 2—3 JIEUCTBUS, HUCIOJb3YS 3aKOHBI U
dbopmybl, cBs3bIBaOIMNE (GU3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 33J]a4M 3aIllMChIBATh KPATKOE YCJIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIsl PEIIeHHs] 3ajady, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HEO0OXoAMMbIEe JUIsl €€ pelIeHUs, MPOBOJUTh PAcU€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaYeHUe (PU3NYECKO BETMUMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PpEUIUTh NpPH IMOMOIIH
(U3NYECKUX METOOB, UCIIOJIb3Ysl ONUCAHHE MCCIIEA0BAaHUs, BbIICIATh
POBEPSAEMOE MPEIAIOJIOKEHUE, OLICHUBATh IPABWIBHOCTh IOPSAIKA
MIPOBE/ICHMSI KCCIIEIOBAHUS, JEJIaTh BHIBOJIBI,

MPOBOJIUTH OMBITBI O HAOMIOACHUIO (PU3MYECKUX SBICHUU WU
¢u3nuecKuX CBOMCTB Tel (KamWUISIPHBIC SBJICHHS, 3aBUCHMOCTD
JaBJICHUs BO3/yXa OT e€ro oobéMa, TeMIeparypbl, CKOPOCTH Ipolecca
OCThIBAaHWS M HAarpeBaHHsl MPU H3IYYEHHH OT LBETa HW3JIyYarolleu
(mornomaroniei) MOBEPXHOCTH, CKOPOCTb HWCHApPEHUsi BOJABI OT
TEMIIEpaTypbl KUAKOCTH M IUIOMIAAU €€ MOBEPXHOCTH, BJIEKTPU3ALUS
TE€1 W B3aUMOJEHCTBUE JJIEKTPUYECKUX 3apsA0B, B3aUMOJECHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEW MOCTOSTHHBIX
MarHuTOB, ACHCTBUS MArHUTHOTO TMOJS HA MPOBOJAHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI TOCTOSHHOTO
ToKa): (GOpMYJIHUpPOBaTh MPOBEPSIEMbIE TMPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 IPEJI0KEHHOI0 000pyA0BaHNs, ONKUCHIBAThH XO/1 OIbITa U
(bopMyIMpOBaTH BHIBOIBI,

BBINIOJIHATh ~ MPSIMbIE  HU3MEPEHHUs] TEeMIepaTypbl, OTHOCUTEIbHOU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JTATUYNKOB (PU3UUYECKUX BEIMYHUH, CPABHUBATH
PEe3yNbTaThl U3MEPEHUH € YIETOM 3aJJaHHOM a0COFOTHOM MOTPEITHOCTH;
MPOBOAMTDH MCCIIEOBAHNUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEIUYUHBI
OT JpYrol ¢ HCIOIb30BAHUEM TMPSAMBIX H3MEPEHUHN (3aBUCHUMOCTD



CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAH MOIMEPEYHOIrO
CEYEHHUS] U YJIETBHOTO COINPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUJIbI
TOKa, UAYIIEro 4yepe3 MPOBOJHUK, OT HAMpPsHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBAHUE TMIOCJEJ0BATEIILHOIO W MapajlieIbHOTO COEIWHEHUN
MPOBOJAHUKOB): TJIAHUPOBATH HCCIEIOBaHHUE, COOMPATh YCTAaHOBKY U
BBITIOJHATH U3MEPEHHUS, CIENys MPEAIOKEHHOMY TUTaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIECOBAHUS;

IPOBOJUTH KOCBEHHBbIE H3MEpeHUs (PU3MYeCKUx BelW4yuH (yleabHas
TEIJIOEMKOCTh BEUIECTBA, CONPOTHUBJIEHHE MPOBOAHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOT0 TOKA): IIIAaHUPOBATHh MU3MEPEHHUSI, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIENys MPEIIOKEHHON UHCTPYKIIMH,
U BBIYUCIIATH 3HAYEHUE BEJIMUHUHBI;

coONoaTh MpaBUjia TEXHUKM 0O€30MacCHOCTHM Mpu  padore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha UX OMHCAHUA (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEpMETP,
BOJIBTMETP, CUETUUK BJIEKTPUUECKON IHEPTUU, FNEKTPOOCBETUTEIbHBIC
puOOPBHI, HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpuMepsl),
AIIEKTPUYECKUE MPEAOXPAHUTENHN, DJIEKTPOMArHUT, AJIEKTPOJIBUTaTEINb
MNOCTOSTHHOTO TOKa), MCHOJb3ysl 3HaHMS O CBOMCTBaxX (PHU3MUECKHUX
SBJICHUM 1 HEOOXOAMMbIE (PU3NYECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTEIbHBIE
npuOOpbl TO CXeMaM U CXEMaTHYHBIM pPUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPUUYECKHUX
Herned ¢ MOCIeNOBaTeNbHBIM M MapajIeIbHBIM  COECIUHEHUEM
AJIEMEHTOB,  pa3jiyasi  yCJIOBHbIE  OOO3HAYEHUS  DIJIEMEHTOB
ANEKTPUYECKUX LIENEH;

OPUBOAUTH MpUMEpbl  (HaXoAWTh HUHGOPMALMIO O HIpHUMepax)
IPAaKTUYECKOTO HCIOJIb30BaHUS (PU3UUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JJ11 oOecriedeHrs 0€30MacHOCTH MpU oOpalleHuu ¢ Ipudopamu
U TEXHUYECKUMH YyCTPOMCTBAMHU, COXPAHEHHUS 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJAEHUS B OKPYKAIOILIEH Cpeae;
OCYIIECTBJISATh TMOUCK HHPOpManuu (U3NYECKOTO COACPKaHUS B
NuTepHere, Ha OCHOBE HMMEIOLIMXCS 3HAHUA W NYTEM CPABHECHUS
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JOTIOTHUTENHHBIX HCTOYHUKOB BBIAEHATh HWH(POpMaNuio, KOTopas
SIBJISICTCS] IPOTUBOPEUNBON T MOKET OBITH HEJTOCTOBEPHOM;
UCIIOJI30BaTh MPU  BBIMOJHEHWW Y4YEOHBIX 3aJaHUN  HAay4dHO-
-TIOMYJISIPHYIO JTUTEPATYPy (U3UUCCKOTO COJICPIKAHMS, CIIPABOYHBIC
Marepuanbl, pecypchl cetm  VHTepHET, BIajeTh NpUEMaMH
KOHCIICKTUPOBAaHMS TEKCTa, MpeoOpa3oBaHus WHGOPMAIUU U3 OTHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

Co37aBaTh COOCTBEHHBIC NMHCHMCHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mass MHPOPMAITUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3HUUYECKOTO
comepkaHusi, B TOM 4YHCIEC NyOJUYHO TIPEACTABIATH PE3YIbTATHI
MIPOEKTHOM MJIM UCCIIEA0BATEIIbCKOU ACSTEIIPHOCTH, TIPU TOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATUWMHBIA ammapar Kypca QGU3UKH,
COIIPOBO’K/IaTh BRICTYIICHHE MPE3CHTAIINCH;

MIPU BBIMOJTHEHUU YYEOHBIX MPOCKTOB M HCCICAOBAHUHN (PU3MUECKHX
MIPOIIECCOB pacCIpenemsaTh 00s[3aHHOCTH B TPYMIE B COOTBETCTBHH C
IIOCTaBJIEHHBIMU 3aJa4aMU, CICIUTE 3a BBHIINOJIHEHHEM IUIaHa AEHCTBUI
U KOPPEKTHPOBATh €ro, aJeKBAaTHO OIlEHWBATh COOCTBEHHBIM BKJIAJ B
JIeSITeIbHOCTh TPYIIIIHI, BBICTPauBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTh Pa3peniaTh KOH(PIUKTHI.

KOHIy oOydeHHs B 9 KJjacce NpeaMETHbIE pe3yjbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

UCIIOb30BaTh TOHSTHUSA: CHUCTEMA OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOPHUsL, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBIXKEHHUS, Tepopmarius
(ynpyrasi, TiacTudeckas), TpeHHe, [EHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTbH U MEPETrPy3KH, LICHTP TAKECTH, AOCOIIOTHO TBEPAOE TENO,
IIEHTP TSKECTH TBEPIOTO Teja, pAaBHOBECUE, MEXaHUYECKHE KOJIeOaHus
U BOJIHBI, 3BYK, HH(GPaA3BYK U YIbTPa3BYK, dJEKTPOMArHUTHBIC BOJIHBI,
IIKajla  AJEKTPOMAarHUTHBIX  BOJIH,  CBET,  OJM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS Y MOTJIOLIEHUsI, alibda-, 6eTa- u
raMMa-u3J1y4eHHUs], U30TOMbI, SIepHAsl DHEPTreTUKA;

pas3inyath SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHENHOE
JIBWKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE, CBOOOJTHOE
najeHue  TeJl, paBHOMEpPHOE  JBWIXKEHHE 10  OKPYKHOCTH,
B3aMMOJICUCTBHE  TEJ, PEAKTUBHOE [BIKEHUE, KOJIeOaTeIbHOE
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIC KOJieOaHUs), pPE30HAHC,
BOJJHOBOE  JBWIXKEHHE,  OTpPaXEHUE  3BYyKa,  MPSIMOJIMHEHHOE
pacrnpocTpaHeHue, OTpaKE€HHWEe ¢ TPEIIOMJIEHHE CBETa, IOJHOE
BHYTPEHHEE OTpPa’KEHUE CBETA, Pa3jio’KeHHE Oesoro CBeTa B CHEKTP U



CIIOKEHUE CHEKTPAJIbHBIX LBETOB, AMCIEPCHS CBETA, €CTECTBEHHAas
PaANMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOrO CIEKTpa M3ITyYEHHS)
[0 OINHCAaHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UUECKUX SBJICHUHA B
OKpy>XarolieM Mupe (B TOM uucie (U3NYECKUe SBICHHS B MPHUPOJIE:
OPWINBBL M OTJIMBBL, JBWKeHUE IuIaHeT COJMHEYHOHM CHUCTEMBI,
PEaKTUBHOE JABM)KCHHUE JKHUBBIX OPraHHU3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE BOJHBI, ILYHaMH, 3XO,
LIBETA T€JI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJIUMOTO, YJIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO  HM3Iy4YCHHIA,
€CTECTBEHHbII  pagUMOaKTUBHBbIA  (OH,  KOCMHUYECKHE  JIyuH,
PaAMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAIOB, JIEHCTBUE
PaAMOAKTUBHBIX M3JIyYEHU Ha OpPraHuM3M 4YEJIOBEKa), IpPH 3ITOM
MEPEBOIUTh  MPAKTUYECKYI0  3aadyy B  y4eOHyI,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;
ONUCHIBATh HW3YYECHHBIE CBOHCTBA Tel M (U3HYECKUE SIBICHUA,
UCTIOJBb3Ysl (PU3NUECKUE BETUUYMHBI (CPEIHSASI U MTHOBEHHasi CKOpPOCTb
TeJa IpU HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IEPEMEILIEHUE, TYTh,
YIJI0Basi CKOPOCTh, CWJIA TPEHUs, CUJIa YNPYTOCTH, CUJIA TSKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tela, UMITYJIbC
CWJIbI, ME€XaHHueckas paboTa U MOIIHOCTb, MOTEHLUAJIbHAs SHEPrus
Tena, MOAHITOrO0 HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHUUAJIbHAS YHEPTUs
C)KaTOW TMpPY>KUHbI, KUHETUYECKAs] DSHEPrus, MOJHas MeXxaHU4ecKas
SHEPrHUs, NEPUOJ U YACTOTA KOJIEOAHUH, ITTMHA BOJIHBI, TPOMKOCTh 3ByKa
U BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEIOMIICHUS CPE/Ibl), IpU
ONHCAaHUU MPaBUWIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, 0003HAYEHUS U €AUHMIIBI (PU3NYECKUX BEJIMYMH, HAXOJUTh
(opMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH rpa)MKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IMPOLIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOI'O TATOTEHUS,
OPUHIMI CYNEPIO3UIMU CUJI, MPUHIUI OTHOcHUTeNbHOCTH [anuies,
3aK0oHbI HpIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUSI CBETA, 3aKOHBl COXPAaHEHHs 3apsJ0BOr0O M MaCCOBOIO
yyceNn MpU  AJEPHBIX pEeakUusx, HOpU 3TOM J1aBaTh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aITUCHIBATh €70 MATEMATUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE IMPOLIECCH U CBOMCTBA TEN, B TOM YHCJE U B
KOHTEKCTE  CUTyallud  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—
3 JOrMYecKuX IIaroB C OMNOpoil Ha 2-3 U3YyYEHHBIX CBOMCTBA
buznyecKkux ABICHUHN, PUINIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;
pemath pacu€THbe 3a7aud (OmuparomMecs Ha cHCTeMy U3 2-3
YPaBHEHHUI), MHCHONb3ys 3aKOHBl M (QOpPMYyJbl, CBS3bIBAIOIIME
(¢u3znyeckue BEIUYMHBI: HA OCHOBE aHajlu3a YCJIOBUSA 33Jauu
3alUChIBATh  KPaTKOE YCIIOBUE, BBISIBIATH HEJOCTAIOIIME WU
M30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOTUMBIE
JUIA peUIeHHs, MPOBOAUTH PAacy€Thl M OILICHHWBATH PEATUCTUYHOCTD
[OJy4YEHHOTO 3HaueHUsl (PU3NUYECKOI BEIMUHUHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IMPU MOMOIIU
(Gu3NIECKUX METOIOB, UCIIOJIb3Ysl ONMUCAHHUE MCCIEIOBAHMUs, BBIICIATh
MPOBEPSIEMOE TPEANOIOKEHNE, OIEHUBATh MPABUWIBHOCTh MOPSIKA
MPOBEICHUS HCCIEAOBAaHUA, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIIBITOB,;

OPOBOJUTH OIBITHI MO HAOMIOJEHUIO (PU3UUECKUX SIBICHUN WIIU
(pM3HUECKUX CBOMCTB TeN (M3y4YE€HHE BTOPOTo 3aKkoHa HploTOHA, 3aKkoHa
COXpPaHEHHUs SHEPTUH, 3aBHCHUMOCTH MEpHOa KOoJeOaHU TPy KHHHOTO
MasiTHUKA OT MAcChl Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTb OT
aMIUIUTYIbl MaJlbIX KoJIeOaHWM, NPSIMOJIMHEMHOE pacnpoCTpaHEHUe
CBETa, pasjiokeHue OeJIoro cBeTa B CHEKTp, H3YYEHHE CBOMCTB
M300paxXeHusl B MIJIOCKOM 3€pKalie U CBOMCTB M300paKeHUS MpeIMeTa B
coOuparolei TuH3e, HaOJII0IeHUE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3TY4YEHHs): CaMOCTOSATEIbHO COOMpaTh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000OpyZOBaHHUSA, OMMUCHIBATH XOJ OMNbITA M €ro pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOAMTH MPU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIPEAeIIss
CpellHee 3HAYEHHUE HU3MEpsAEeMON BeIUMYHMHBI ((POKYCHOE pacCTOSHUE
coOuparoiiei JIMH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(M3MepuTeapLHOTO MpUdopa);

NPOBOAUTH HCCIICIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH C
MCTIOJb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTH IMyTH OT BPEMEHHU
IpU paBHOYCKOPEHHOM JBMKEHHM 0€3 HayalbHON CKOPOCTH, IEepHojia
Koje0aHUI MaTeMaTHYEeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja MaJeHUs U yria MpeiOMJICHUs OT yria
NajeHus): TUIAHUPOBATh HCCIEAOBaHUE, CAMOCTOSITENLHO COOHMpaTh



YCTaHOBKY, (DUKCHUPOBATh PE3YJbTAThl MOJTYYEHHONH 3aBUCUMOCTH
(Gu3HUEeCKNX BEIIMYWH B BHJIC TAOJUIl U TPaPUKOB, JACIATh BHIBOIBI 11O
pe3ynbTaTam HCCIIEIOBaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (PU3MUECKUX BEIUYUH (CpeaHsis
CKOpPOCTh M YCKOpPEHHE Tela TMpH PaBHOYCKOPEHHOM JBM)KCHHUHU,
YCKOpEHUE CBOOOHOTO MajeHus, )KECTKOCTh MPYKUHBI, KOAPPHUITUESHT
TPEHUSI CKOJBKEHUS, MEXaHU4ecKass padoTa MU MOIIHOCTh, 4acTOTa U
nepuoJ; KoJeOaHUil MaTeMaTUYeCcKOro M MPYKMHHOTO MAasiTHUKOB,
onTHYECKasi Ccujla COOMparoIIe JIMH3bL, PATUOAKTUBHBIA (OH):
MUIAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUS, CIIeAys TPEIJIOKCHHOW  WHCTPYKIIHH,
BBIUKCIIATh 3HAYEHUE BEIUYMHBI M aHAJIM3UPOBATH IOJyUYCHHBIC
PE3YNBTATHI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coONoaTh MpaBUjia TEXHUKM 0O€30MacCHOCTHM Mpu  padore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

pasnuyaTh OCHOBHBIC TPHU3HAKKA HW3YYCHHBIX (PU3NUECKUX MOJICIICH:
MaTepHalibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, MJIaHEeTapHas MOJENIb aToMma, HYKJIOHHas
MOJIeTIb aTOMHOTO SJIpa;

XapaKTEpHU30BaTh TPHUHITUIIBEI JCHUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
CIUIOMETpP, JATYUKHU TOJOXKEHHUS, PACCTOSIHUS U YCKOPEHHs, pakKeTa,
9XOJIOT, OYKH, TMEPUCKOI, (oToamnmapar, ONTUYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, J03UMETp, KaMmepa BuUIIbCOHA), MCMOJIb3ys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM U HEOO0Xoaumble (HU3UYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh  CXEMbl M  CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYCCKUX YCTPOKCTB, U3MEPUTEITHLHBIX npudoOpoB U
TEXHOJIOTHYECKUX IMPOIECCOB MPU PEIICHUH YYeOHO--TIPAKTUICCKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISl MMOCTPOCHUS M300paKEHHUI B MIJIOCKOM
3epKajie ¥ COOMparoIieH JIMH3E;

OPUBOJUTH TMpUMEpPHl  (HaXoAUTh UWHOOPMAIMI0O O MpuUMepax)
IIPAKTUYCCKOTO HMCIOIB30BaHUSA (PU3NUYSCKUX 3HAHWUN B IMOBCEIHECBHOMN
KU3HU JJ11 oOecriedeHrs 0€30MMacHOCTH MpU oOpallieHuu ¢ IpudopaMu
Y TEXHUYECKUMH yCTPONCTBAMU, COXPAHECHHS 3I0POBbSI U COOJIOCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHUS B OKPY’KaIOIIEH CPE/IE;
OCYIIECTBJIATh TMOUCK HHPOpManuu (U3HUECKOTO COJEPKAHUS B
WNurtepHere, camocTodTeNnbHO (QOpMyIupyss TMOUCKOBBIM  3ampoc,



HaXOAUTh  TyTH  ONPEACNICHUS  JOCTOBEPHOCTH  MOJY4EHHOM
nH(OpMAIIMM HAa OCHOBE HMMEIONIMXCS 3HAHUN W JTOMOJIHUTEIHHBIX
HUCTOYHUKOB;

UCIIOJIb30BaTh TMPU  BBIMIOJIHEHUM Y4E€OHBIX 3aJaHuil  Hay4yHO--
MOMYJISIPHYIO JIUTEpPaTypy (PU3NUECKOTO COAEpNKaHUS, CIPABOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT, BiageTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIEC U YCTHBIE COOOIIECHUSI HA OCHOBE
nH(OpMAITUU U3 HECKOJIBKUX MCTOYHUKOB (DM3MUECKOTO COICpPKAHUSA,
myOJIUIHO MPEACTaBIATh pe3yabTaThl MPOEKTHOMU 15R10
UCCIIE0BATENbCKOMN IESITEbHOCTH, IPU 3TOM IPaMOTHO HMCIOJIb30BATh
U3YYCHHBIM TOHSATHUMHBIA anmapar H3ydyaeMoro pasjeia (QU3UKd U
CONPOBOXK/JIaTh BBICTYIUICHUE TpPE3CHTaIueld ¢ y4€ToM O0COOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne KoanuectBo yacoB
HaumeHoBaHue pa3ieioB

n/ KouTpoabubie
M TeM IpOrpaMmbl Bcero

n padoThI

Pa3nes 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa

1.1 dwusuka - HayKa 0 MPUPOJC 2

1.2 Ddusnueckie BEJITNINHBI 2
EcTecTBEeHHOHAYYHBIH

13 e 2

METOJI TO3HAHUS
Hroro no pasneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrpoeHue BemiecTsa 1

JBr>xkeHue u

2.2 B3aUMOJENCTBUE YACTHUI] 2
BEIECTBA
ArperaTHble COCTOSTHUS
2.3 2
BEIECTBA
Hroro mo pazneny 5

Paznen 3. /IBu:keHne u B3auMojieiicTBue Tej

IIpakTHyeckue
padoThI

1

1

1

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo0.ru/7f416194

bu6mmorexa [JOK
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

3.1 MexaHU4eCcKOe NBUKECHUE 3

HNuepuus, macca,

3.2 4
IUIOTHOCTD

3.3 Cuita. Bunsr cun 14

Uroro no pazneny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

Hasnenue. [lepenaua
JTaBJIEHUS TBEPIABIMA

4.1 3
TeJIaMU, KUJKOCTSIMU U
razamu

4.2 JlaBieHune *KUIKOCTH 5

4.3 ATMmocdepHoe naBiieHne 6
JleficTBHE KUIKOCTHU U ra3a

4.4 Ha NOTPYKEHHOE B HUX 7
TEJo

Utoro no pazneny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

51 Pabora 1 MOIIIHOCTH 3

5.2 IIpocTeie MExaHU3MBI 3)

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edso00.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

bubmuoreka [JOK

5.3 MexaHnveckasi SHEPIUs 4 1 1 https://m.edsoo.ru/7f416194
HToro 1o paszeiny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12

YACOB II10 ITPOTPAMME


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

8 KVIACC

HaumMmenoBaHue KoanuecTBO 4acoB

Ne JuaexkTpoHHble (HU(poOBbHIE)
pa3ejioB U TeM KonTtpoJbHbie IIpakTuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NPporpaMmMsbI padoThI padoThI

Pa3gea 1. TemioBble ABJIeHUA

11 CtpoeHue u CBOMCTBA 7 bubnuorexa [JOK
' BellleCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teroere nporecch! 21 1 S https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28

Pa3pes 2. DiiekTpryecKkHe M MATHUTHBIC SIBJICHHSA

DNEeKTpUYECKUe
3apsibl. 3apsKEHHBIE bubnuotexa [JOK
2.1 7 1
TeJla U UX https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
IlocTosHHBIH bu6nmoreka [JOK
2.2 . 20 1 7
BJIEKTPUYECKHUIN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
94 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37

PesepBHOE Bpemst 3


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

OBIIEE KOJIMYECTBO

YACOB 10 [TIPOTPAMME 68 3 14.5



9 KVIACC

HaumMmenoBaHue KoanuecTBO 4acoB

Ne JuaexkTpoHHble (HU(poOBbHIE)
pa3ejioB U TeM KonTtpoJbHbie IIpakTuyeckue

n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NPporpaMmMsbI padoThI padoThI

Pa3gea 1. Mexannueckue siBJICHUSA

Mexanunueckoe
bu6mmoreka [IOK

1.1 0 10 1
JIBIDRCHHE H CHOCODET https://m.edsoo.ru/7f41a4a6

€ro OoIMcaHuAa

. bubnuorexa [JOK
1.2 B 20 1
SAUMOJIEHCTRHE Tel 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10
AKOHRT COXpAHCHIA 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI

21 MexaHnueckue 7 3 bu6mmorexa [IOK
' KoJ1e0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHn4ecKue BOJIHBI. 8 1 3 bu6mmorekxa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15

Pasjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

DNeKTpOMarHuTHOE bubmuorexa [IOK

3.1
oJjie u 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

OJICKTPOMArHMTHBIC
BOJIHbI

Utoro no pazneny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1

4.2

4.3

3aKOHEI
pacnpocTpaHeHHUs CBETa

JIMH3BI U oITUYECKHUE
npuOopHI

Pasnoxxenue 0enoro
CBETa B CIIEKTP

Hroro no pazneny

Pa3pen 5. KBanToOBLI€e IBJICHUSA

5.1

5.2

5.3

Hcnyckanue n
HOTJIOLIEHUE CBETA
aTOMOM

CrpoeHne aTOMHOTO
aapa

ﬂllepHLIC pcaknuuu

Hroro no pazneny

15

17

Pasznen 6. [loBTOpUTEIbHO-0000 1AM MOYJIb

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a4a6



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

IToBTOpEenue u
00o61eHne

coJiep KaHus Kypca
¢u3uku 3a 7-9 knace

6.1

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

27

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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




HOYPOYHOE IINTAHUPOBAHMUE

7 KUIIACC
Ne KoJunyecTBO 4yacoB DJIeKTPOHHbIE
1| Hara uudgposbie
Tema ypoka Konrposbubie IpakTu4eckune
/ Bcero 6 6 U3y4YeHust o0pa3oBaTe/bHbIE
a0doThlI abdoThl
n P P pecypchl
®dusuka — Hayka o
npupoje. SBienus 1
IIPUPOJIbI
dusnueckue siBICHU 1
duznyeckue BeINYNHBI U 1
UX U3MEPEHUE
Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
P MIOMOILIN
1 1
AKHUJKOCTHOTO TEPMOMETpaA
U JaTyuKa TemrepaTypsl”
Meroasl Hay4HOTO
nosHanus. Onucanue 1 bubmuorexa [IOK

(bu3MYECKUX SIBICHUN C
HOMOIILIO MOJEIEN

https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
JAIBHOCTH MOJIETA IIApUKA,
IIyILEHHOTO
TOPU30HTAIBHO, TEM
OoubliIe, UeM OOJIbIIIE
BbICOTA IMycKa"

CrpoeHue BeliecTsa.
OnbITEI, JOKA3EIBAIOIINE
JUCKPETHOE CTPOEHHUE
BEIIECTBA

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

JIBr>KeHUE YacTull
BEILIECTBA

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnbITE IO HAOIIOAECHUIO
TEIJIOBOTO PACITUPCHHUS
Ta30B»

10

ArperatHble COCTOSIHUS
BEIECTBA

11

OcoOeHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.
O60061eHue 1o pazaeny
«ITepBoHauanbHbIC
CBEJICHUS O CTPOCHUHU
BEILIECTBA

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



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

MexaHnueckoe IBUKEHUE.

12 PaBHOMepHOE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUKEHUE
13 CxopocTtb. Equnuiibt bubnmnoreka [HOK
CKOPOCTH https://m.edso0.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubnnorexka HOK
JIBIOKCHUS https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnuorexa [HOK
WHEPTHOCTH TeN https://m.edsoo.ru/ff0a0c10
[limoTHOCTH BemecTBa.
16 Pacuer maccel 1 06bema bubmmorexa [JOK
https://m.edsoo.ru/ff0a0fee
TeJa o €ro MIIOTHOCTH
JIaGoparopHas paboTa
17 «Omnpenenenne MIOTHOCTH
TBEPAOTO TEJIa»
18 Pemenue 3anau mo teme but6mmoreka [IOK

"[TnoTHOCTH BemecTBa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

19

Cuna xak XxapakTepuCTHKa
B3aUMOJICVCTBHUS TEL.
Cuna ynipyroctu. 3akoH

I'yka

20

JIaboparopHast pabota
«M3y4eHne 3aBUCUMOCTH
pacTsHKeHUs
(medopmanun) mpyKUHBI
OT NPHUJIOKESHHON CUIIBI»

21

SBnenune tarorenusa. Cua
TKECTHU

22

CBsi3b MEXY CHIION
TSDKECTH U Maccol Tena.
Bec Tema. Pemenue 3amau
o teme "Cua Tsoxect"”

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKeCTH Ha ApYruX
ma"erax. dusnueckue
XapaKTePUCTUKH TUTaHET

but6mmoreka [IOK
https://m.edsoo.ru/ff0al1502

24

N3mepenue cu.
JunamomeTtp

but6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

25

Bec Tena. HeBecomocTh

bu6nmoreka [IOK
https://m.edsoo.ru/ff0al778

26

CrnosxeHue 1ByX cui,
HaIpaBJICHHBIX IO OJHOMN
MPSMO.
PaBHopeiicTByIOIIAs CHIT

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemrenue 3agad mo reMe
"PaBHonelicTByrOMmas cui”

28

Cuina TpeHus U €€ BUBIL.
Tpenue B npupone u
TEXHHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JIaGoparopHas paboTa
«M3yueHne 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbXKEHUS
OT CWJIBI IaBJICHUS U
Xapakrepa
COIIPUKACAIOLIUXCS
IIOBEPXHOCTEW

bu6mmoteka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemrenue 3agaq Ha
omnpeAeseHue
PaBHOJICHCTBYIONIEH CHUIIBI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

31

Pemenue 3agay o remam:
«Bec Tenay,
«I"paduueckoe
HU300pakeHUE CHIT»,
«Cuiel»,
«PaBHOJEHCTBYIOMIAS CHID»

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

32

KontposbHas padora mo
TeMaM: «MexaHn4ecKoe
NIBIOKEHHEY, «Macca,
IJIOTHOCTEY, «Bec Temay,
«['paduueckoe
N300paxKeHune Cui,
«Cue»

33

JHaBnenne. CriocoObl
YMEHbILIEHUS U
yYBEJIMYEHUS 1aBICHUS

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue rasza.
3aBUCHUMOCTE JTaBICHUS
rasza otT 00béma,
TEMIIEPATYPhI

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBneHus
TBEPJIBIMH TEJIAMH,
JKUJIKOCTSIMH M Ta3aMH.
3axoH ITackams

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBieHue B JKMAKOCTH U

36 rase, BEI3BAaHHOE buGnnorexa LIOK
L https://m.edsoo.ru/ff0a2718
JIEACTBUEM CHIIBI TSKECTH
Pemrenue 3agad mo reMme
37 «/laBrneHue B )XUJIKOCTU U bubmmorexa [IOK
A https://m.edsoo.ru/ff0a2826
rase. 3akou [lackais»
bubnnoreka IIOK
38 Coobmaromuecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'napasinunueckuii npecc bubnnorexa LIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [TopuiaeBon
KU IKOCTHEIM HAacoC
ATmocdepa 3emin u
a1 . bubmmorexa [JOK
p https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHHMS
42 Bec Bo3ayxa. bu6muoreka [JOK
ATMOcdepHOe naBIeHUE https://m.edsoo.ru/ff0a2b5a
WN3mepenne atMmocdhepHOro
P dep bubmuorexa [JOK
43 nasiieHus. OnbIT

Toppuuennun

https://m.edsoo.ru/ff0a2da8



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

44

3aBUCUMOCTE

aTMOC(l)CpHOFO JaBJICHHUA

OT BBICOTHI HaJl YDOBHEM
Mops

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

45

bapomeTrp-anepoun.
ATMocdepHOe 1aBIeHHE
Ha pa3/IM4YHbIX BBICOTAX

bubnnoreka IIOK
https://m.edsoo.ru/ff0a2fc4

46

Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"

47

JleicTBUE KUIAKOCTH U

ra3a Ha OTPY>KEHHOE B
HUX TeJNo. ApXUMeI0Ba
cuna

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTopHas pabota
«Onpenenenune
BBITAJIKHABAIOIIECH CHUIIBI,
JIEHCTBYIOLLEH Ha TEIIO,
MOTPY>KEHHOE B
KHUTKOCTB)»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc



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

49

JIaboparopHast paboTa 1o
teme «Mccnenopanue
3aBHCHUMOCTH Beca Telia B
BOJie OT 00BéMa
MOTPY’KEHHOU B JKUIKOCTh
YacTH Tejay

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

50

IInaBanue Texn

bubnnoreka IIOK
https://m.edsoo.ru/ff0a3a96

51

JIaboparopHast pabota
"KonctpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKHU U
OnpeeieHue eé
rpy30noabEMHOCTH"

52

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxomaBanuey,
«/laBieHne TBEpABIX TET,
JKUJIKOCTEH U Ta30B»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas pabota no
TeMe «JlaBieHue TBEpAbIX
TeN, )KUJIKOCTEH U Ta30B»



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

54

Mexannueckasi pabora

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomHocth. Equaunel
MOIIIHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoBanue
"PacuyéT MOIIHOCTH,
pa3BUBaEMOM IIPH MOIBEME
o jectauie"

57

[IpocTeie MEXaHU3MBI.
Poruar. PaBHoBecue cui Ha
ppruare

58

Pbruaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabota «VccnenoBanue
yCIIOBUI paBHOBECUS
pbIyaray

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amad mo teme
«YcrnoBus PpaBHOBCCHUA
pbraara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

Koadduuuent nmoneznoro
NEHCTBUS MEXaHU3MA.
JlaGopaTopHas pabora
«3mepenune KII1/]
HAKJIOHHOM TJIOCKOCTH»

0.5

61

Pemenne 3amad mo tTeme
"Pabora, momuocth, KIT/I"

bubnnoreka IIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas SHEpIusl.
Kunernueckas n
MIOTEHIMAIbHAS YHEPT U

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

63

3akoH COXPAaHCHUA
MEXaHU4YEeCKOH SHEPIUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110
TeMe
"OKCIIepUMEHTaIbHOE
OIIpEIETICHUE U3MEHEHUS
KMHETUYECKOU U
MIOTEHLIMAJIbHON PHEPTUU
IIPU CKaTbIBAaHUU TeJIa 10
HAKJIOHHOH TIOCKOCTH"



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

65

KonrponsHas pabora no
teme «Pabora u
MOILHOCTb. DHEPIUsI»

66

PesepBHbIit ypok. Pabora ¢
TEKCTaMU 0 TeMe
"MexaHuuyeckoe
nBrokeHne"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBiieHue TBEPBIX TEI,
SKHUIKOCTEH U ra3oB"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PezepeHbiii ypok. Pabora ¢
TEKCTaMU 110 TeEME
"PaboTa. MOIIHOCT®.
Oneprus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne KoimuecTBo yacos DJIEeKTPOHHBIE
1| Hara uudgposbie
Tema ypoka KonTtposabHuble IpakTuyeckue
/ Bcero 6 6 U3ydeHus o0pa3oBaTejibHbIE
a0oThI a00ThI
n p P pecypchl
OCHOBHBIE TIOJIOKCHUS
MOJICKYJIAPHO- bubnuorexa [HOK
1 . 1 https://m.edsoo.ru/ff0a525
KHHETUYCCKOW TEOPUHU U UX 6
OTIBITHBIC TIOJITBEPKICHUS B
5 Macca u pa3mep aTOMOB H 1
MOJIEKYIT
Mogaenu TBEpIOTO,
3 YKHUKOTO U Ta3000pa3HOTo 1 bubmorexa HOK
. P https://m.edso0.ru/ff0a540e
COCTOSIHUI1 BeIlleCTBa
OOBsCHEHNE CBOMCTB
TBEPJIOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KHHETUYECKON Teopuu
bu6nuoreka [IOK
Kpucramnmueckue n
5 1 https://m.edsoo.ru/ff0a580

amopHbIe Tena

0



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

CMmauynBaHuE U

KaIUJIIIPHOCTD bubmaorexa LIOK
6 P i https://m.edso00.ru/ff0a553
IToBepxHOCTHOE 0
HATSKEHUE B
7 TemnoBoe pacmupenue u bubnumoreka [JOK
cKarue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b
3 TEMIIEPaTypPbI CO
CKOPOCTBIO TEIIOBOTO
JBMOKCHUST YaCTHIT
BayTpeHHss >Heprusl.
9 CHZZ?)6H I/I3M€H§HI/I}I bubmorexa HOK
N https://m.edsoo.ru/ff0a5¢c60
BHYTpEHHEH HEPTUH
bu6nuoreka [IOK
10 | Bwupasl Temonepenayn https://m.edsoo.ru/ff0a641
2
VYpoxk-koHpepeHuus
"IIpakTueckoe
1 HCIIOIb30BAHUE TEIIOBEIX bu6nuoreka [IOK
CBOIICTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJSIX
sHeprocOepexxeHus"
bu6nuoreka [IOK
KommgecTBO TEIIOTHI.
12 https://m.edso00.ru/ff0a697

VY nenpHas TEI0€MKOCTh

6



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

YpaBHEHUE TEIIOBOTO

bu6nmmoreka [IOK

13 Oananca. TerutooOMeH u https://m.edsoo.ru/ff0a708
TEIIOBOE PABHOBECHUE 8
JIaboparopHast pabota
"HccnenoBanue siBJICHUS
14 | rtemnooOmena npu bubamorexa LOK
. https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUH XOJIOTHOM H
ropsiaeit Boanl"
PacueT koamuecTBa
TEITIOThI, HEOOXOAMMOTO
15 JUTsl HAarpeBaHus Tena u
BBIIETISIEMOTO UM TIPH
OXJIAXKICHUH
JIaGoparopHas paboTa bubnmnorexka HOK
16 | "Omnpenenenue ynenbHOU https://m.edsoo.ru/ff0abbb
TETUIOEMKOCTH BerecTBa" 0
DHeprus TOIINBA.
17 V aennHas TEIIoTa bubnnorexa LIOK

CTOPaHHUs

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IlnaBnenue n

OTBEPAECBAHUE bubnnoreka HOK

18 | KpuCTAIITMYECKUX Tell. https://m.edsoo.ru/ff0a71d
VY aenbHas TemioTa 2
TUIaBJICHUS
JIaboparopHast pabota

19 "Onpenenenue yaenbHOU bubmorexa [IOK

| https://m.edsoo.ru/ff0a72fe

TEIUIOTHI IJIaBJICHUS JIbJa

20 [TapoobpazoBanue u bu6mmoreka LIOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas
TeII0Ta mapooOpa3oBaHUs

21 1 KOHCHCAIIUH. bu6mmoteka [IOK
3aBUCUMOCTB TEMIIEPATYPBI https://m.edsoo.ru/ff0a786¢c
KUIIEHUS OT aTMOC(HEPHOTro
JIaBJICHUS
BiaxxHocTh BO31YyXA.
JIaGoparopHas paboTa bubmuoreka [JOK

22 | "OmnpeneneHue https://m.edsoo.ru/ff0a762

OTHOCHUTEJILHOU BIIAXKHOCTH
BO3ayXa"

8



https://m.edsoo.ru/ff0a71d2
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/ff0a7628

23

Pemenue 3aau Ha
ONPEACIICHUE BIIAXKHOCTH
BO3/yXa

24

[TpunIunB paboOTHI
TETIOBBIX JIBUTATENCH .
[TapoBast TypOuHa.
JIBUTaTeNs BHYTPEHHETO
CropaHus

25

KII/ TermmoBoro
nsuratens. TemnoBbie
JBUTATENH U 3aIIUTa
OKpY’Karolel cpebl

bubnnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
MpEBpPALECHUs SHEPTUHU B
TEIUIOBBIX MPOIECCaX

27

IToaroroBka k
KOHTpPOJIbHON paboTe 1o

TeMe "TensioBbIe SIBJIICHUS.

N3menenne arperaTHeIX
COCTOSIHUH BelecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no

TeMe "TensioBbIe SIBJIICHUS.

N3menenne arperaTHeIX
COCTOSIHMI BelecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[sa
poJia AIMEKTPUIECKUX
3apsii0B

30

Ypok-uccrnenoBanue
"DnexTpuzanus Ten
WHIYKUUEH U IPU
COMPUKOCHOBEHHUH"

31

BsaumogeiicTBue
3apsKEHHBIX Tel. 3aKOH
Kynona

bubnnoreka IIOK
https://m.edsoo.ru/ff0a87e4

32

DNeKTprUYecKoe moJie.
HanpsixeHHOCTB
NEKTPUYECKOTO TTOJISL.
[TpuHuMn cynepno3suuuu
ANEKTPUYECKUX MTOJIEH

bubmmoteka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrpuueckux
3apsA70B. DIEMEHTAPHBIN
3apsan. CtpoeHue aTroma

34

[TpoBoaHMKY U
JUATIEKTPUKH. 3aKOH
COXpaHEHUs
3JIEKTPUYECKOTO 3apsaa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6



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

Pemenue 3aau Ha

35 | npuMcHEHUE CBOHCTB bubmorexa HOK
p https://m.edsoo.ru/ff0a90cc
INEKTPUUICCKUX 3aPSI0B
DIJIEKTPUYECKUH TOK,
YCIIOBHS €T0
36 CYILIECTBOBAHUS bubmorexa LHOK
i ' https://m.edsoo.ru/ff0a95a4
HcTounuku
ANMEKTPUUIECKOTO TOKA
. bubmuorexa [JOK
JIeficTBUS STIEKTPUUYECKOTO
37 https://m.edsoo.ru/ff0a96b
TOKa
2
Ypoxk-uccienoBanue
"leticTBue
38 | DSJIEKTPHUYECKOTO MO HA 1
MIPOBOTHUKHU U
TUBJIEKTPUKN"
DNEKTPUUECKU TOK B bubnmnorexka HOK
39 MeTaJlIax, KUIKOCTIX U https://m.edso0o.ru/ff0a983
raszax 8
40 DnexTpuueckas 1emnb u eé
COCTaBHBIEC YaCTH
Cuna toka. JlabopaTopHas
pabota "U3mepenue u bubmorexa TIOK
41 0.5 https://m.edsoo.ru/ff0a8bd

peryJaupoBaHUe CHUIIbI
TOKA"

6



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

42

DneKTpruYecKoe
HanpsbkeHue. BonbTmerp.
JIaboparopHast pabota
"N3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

CornpoTuBieHue
IIPOBOJIHMKA. Y IEJIbHOE
COIIPOTHBIICHUE BEILIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHas pabota
"3aBUCHUMOCTD
ANEKTPUUYECKOTO
COTMPOTUBIICHUS
MIPOBOJHHKA OT €T0 JIJTUHBI,
TJIOMIA/IA TTOTIEPEYHOTO
ceueHus u marepuana”

bubmmoteka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHUCUMOCTE CHJIBI TOKA OT
HanpsbkeHus. 3akoH OMa
JUIS y4acTKa Lenu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas pabora
"UccneqoBanue
3aBHUCHUMOCTH CHJIBI TOKA,
UJIYILETO Yepe3 Pe3ucTop,
OT COTIPOTHBIICHUS
pe3ucTopa M HAMPSKCHHS
Ha pe3ucrope"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocaenoBaTenbHOE U
napajuieTIbHOE COCTUHEHUS
HpOBOI[HI/IKOB

48

JlabopaTopHas pabota
"[IpoBepka mpasuiia
CJIOYKEHUS HaIIPSKEHNUN
IIPH NOCJIEI0BATEILHOM
COEIMHEHUH JIBYX
pe3nucropos”

bu6mmoteka [IOK
https://m.edsoo.ru/ff0aaa58

49

JIaGoparopHas paboTa
"IIpoBepka nmpaBuiia ass
CHJIBI TOKA MPH
napaieIbHOM
COEIMHEHUH PE3UCTOPOB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4d Ha
IpuMeHeHue 3akoHa Oma

bu6nuoreka [IOK

50 IUI pa3jIndHOT O https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHUKOB
Pabora 1 MOIIHOCTH bu6nuoreka [IOK

51 | DJEKTPHYECKOro TOKa. https://m.edsoo.ru/ff0ab12
3akon Jxxoyns-Jlenna 4
JlaGopaTopHas paboTta

59 "Onpenenenue paboThl U bubnuorexa [HOK
MOIIIHOCTH https://m.edsoo.ru/ff0ab3e0
3IEKTPUYECKOTO TOKa"
DneKTpuYecKue enu 1
noTpeduTeNnu bubnmnorexka HOK

53 | D2IeKTpUYECKOH SHEPruH B https://m.edsoo.ru/ff0ab66
osiTy. KopoTkoe 0
3aMBIKaHUE
[Toaroroska k
KOHTPOJIBbHON paboTe 1o
TeMe "DIeKTpuYECKHe

p Bu6smoreka [[OK
54 | 3apsnel. 3apspKeHHBIC Tea

¥ UX B3aMOJIEHCTBHSI.
ITocTostHABIM
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

KonrtponsHas pabora no
Teme "DJIEeKTPUIECKUE
3apsbl. 3apsHKCHHBIE Tela
U UX B3aUMOJICHCTBUSI.
[TocTostHHBIM
AIEKTPUUYECKUN TOK"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTostnHEIC MarHuThbl, UX
B3aHMOHeﬁCTBHC

57

Ypoxk-uccienoBanue
"U3yuenue nonei
MMOCTOSIHHBIX MarHUTOB"

bubnnoreka IIOK
https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE Toe.
MarauTtHoe 1oJjie 3eMJId U
€ro 3HaueHue I )KU3HU
Ha 3emiie

bu6mmoteka [IOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT OpcTena.
MarnuTHO€ nosue
JIEKTPUYECKOTO TOKA
MarsuTHO€E noje KaTyIKu
C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0acld?



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

IIpumeHeHue
3JIEKTPOMAarHUTOB B
texHuke. JlabopaTopHas
pabora "U3yuenue
JNIEUCTBUSI MATHUTHOT'O
T0JIsL HA TIPOBOJIHUK C
TOKOM"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb
MIOCTOSIHHOT'O TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHX YCTpOMCTBaX
U Ha TPaHCIOpTE.
JIaGoparopHas paboTa
"KoHcTpynpoBanue u
u3ydeHue paboTbl
3JeKTpoABUTaTeNs"

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OmnsiTel Papanes. 3akoH
AJIEKTPOMarHUTHOU
nHaykuu. IIpasuio
Jlenna



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

DIeKTpOreHeparop.
CriocoObI mosryyeHust
AJIEKTPUYECKOW IHEPTUH.
DJEeKTpOCTaHIIMK Ha
B0O300HOBIISIEMBIX
WCTOYHUKAX SHEPTHH

64

IloaroroBka k
KOHTPOJIBHON paboTe 1o
TeMe "DIeKTpUYECKHue U
MarHuTHbBIC ABJICHUS"

65

KonTponbHas padota no
TeMe "OIIEKTPUUECKHE U
MarHuTHbIE sIBJIEHUS"

bubnnoreka IIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"TerutoBble ABIeHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PezepaHbiii ypok. Pabora ¢
TEKCTaMU 110 TEME
"TTocTosIHHBIH
JIEKTPUYECKNN TOK"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
"MarauTHbIe sSiBIeHUS"

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE
Ne
Hara uugposbie
n/ | Tema ypoka KoHTpoabHbIe IIpakTHyeckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
n padoThI padoThI
pecypcsbl
1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa
Cucrema oTcuera. bubmuorexa [JOK
2 OTHOCHUTETBHOCTh 1 https://m.edsoo.ru/ff0ad47
MEXaHHYECKOTO JBIKEHUS 4
PABHOMEDHOE bubmmoteka [IOK
3 p . 1 https://m.edsoo.ru/ff0ad19
MPSIMOJIUHEIHOE ABMKEHUE 3
HepasHomepHoOe
4 MPSIMOJIMHEIHOE IBIKEHUE. 1
CpenHsisi ¥ MTHOBEHHAs
CKOPOCTh
[IpssMonuneHOE bu6muoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
IBIDKEHHE. Y CKOPEHHUE 4



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

CkopocTh IpSIMOIMHENHOTO

PaBHOYCKOPEHHOTO
6
nsrokeHus. ['papux
CKOpPOCTH
JIaboparopHast pabota
"OnpeneneHue yCKOpeHus bubnmnoreka [JOK
7 Teja pU paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb1
JBUKCHHUH 110 HAKIIOHHON 8
IJIOCKOCTH"
CBobosHOE TTaieHue Tedl.
8
OmnpiTel [Nanmes
PaBHOMEpHOE ABMXKEHHUE TIO
okpyxHoctu. [lepuon u bubnuoreka [JOK
9 gacToTa OOparieHus. https://m.edsoo.ru/ff0ael7
Jluneitnas u yrioBas 6
CKOPOCTH
10 LenTpocTpemMuTenbHOE
YCKOpEHUe
. bu6nuoreka [IOK
Ile 3ak0oH HproTOHA.
11 PBEIH 38K https://m.edsoo.ru/ff0ae61
Bexrop cuiel 2
Bropoii 3akon HeroToHa bubmorexa TIOK
12 p ' https://m.edsoo.ru/ff0ae72

PaBHopnelicTByrOIIAs crita

a



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

Tpetuii 3akon HerotoHa.

bu6nuoreka [IOK

13 https://m.edsoo.ru/ff0ae98
Cynepro3unus cui 5
Pemenue 3amau Ha bubmuorexa [JOK
14 IIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hprorona c
Cuna OCTH. 3aKOH bubnmorexa [IOK
15 YHPYT ' https://m.edsoo.ru/ff0aeca
I'yka
2
16 Pemenue 3ana4 no teme
«Cuna ynpyroctu»
JlabopaTopHas pabota bubnmnoreka [JOK
17 «OrnpeneneHne KeCTKOCTH https://m.edsoo.ru/ff0aee?
HPYKUHBD) 8
bu6mmoreka [IOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
Pemenwue 3anaq mo teme bubmorexa [TOK
19 8 https://m.edsoo.ru/ff0afa2
«Cwurna TpeHus» 5
JlaGopatopHnas pabora
" ODeLeICHIE bubnmoreka [JOK
20 Pl https://m.edsoo.ru/ff0af8b

Koa¢duLeHTa TPEHUS
CKOJIb)KeHUs"

€



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

Pemenue 3agay no teme

bu6nmoreka [IOK

21 "3akons! Herorona. Cuna https://m.edsoo.ru/ff0afb8
ynpyroctu. Cuina tpenus"” e
Cuia TSKEeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS bubmorexa [JOK
22 P ' https://m.edsoo.ru/ff0af04
YckopeHue cBOOOTHOTO 4
MaJICHUS B
VYpoxk-koHpepeHuus
"JIBU>KEHUE TEJl BOKPYT
23 IPaBUTALMOHHOIO LIEHTpa
(Conneunas cucrema).
lanaxtuku"
Pemenue 3agau mo reme
24 "Cua Tﬂ)KeiTI/I Y 3aKOH bubmmorexa LOK
| https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTEHUS
IlepBas kocMHuueckas bubnmnorexka HOK
25 ckopocTh. HeBecomocTh u https://m.edsoo.ru/ff0af33
IEPETPY3KU c
PaBHOBeCcHe MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE bubnuotexa [JOK
26 Teno. PaBHOBecHe TBEPAOTO https://m.edsoo.ru/ff0afe3

TeJa ¢ 3aKpeIIEHHON OChIO
BpaLLCHUS

6



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

MowmenT cuinsl. Llentp

27
TSHKECTH
Pemenue 3agau mo reme bubmuorexa [JOK
28 "MowmeHTt cuibl. LlenTp https://m.edsoo.ru/ff0b02b
TsoKecTn" 4
[ToaroroBka Kk KOHTPOJIBHOM
AGOTE 110 TeMe bubmuorexa [IOK
29 },) https://m.edso0.ru/ffob040
MexaHn4ecKoe ABUKEHHUE. 8
BsaumogeiictBue Ten" B
KonTponbHas padora no
Teme "MexaHndeckoe bubmorexa [JOK
30 . https://m.edsoo.ru/ff0b06e
JIBUKeHue. BzaumoeiicTrue c
Ten" a
Nmnynsc Tema. Ummysse
CHJIBI. 3aKOH COXPaHCHUS bubmorexa HOK
31 ' P https://m.eds00.ru/ff0b07f
UMIyJibca. YIpyroe u a
HEYNpPYroe B3auMOJEICTBHE a
Pemenue 3anau mo teme but6mmoreka [IOK
32 "3aKOH COXpaHECHUs https://m.edsoo.ru/ff0b096
nMITyibca' c
VYpoxk-koHpepeHuus
33 "PeakTuBHOE IBMXEHUE B

IIPUPOJE U TEXHUKE"



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

Mexanuueckas paboTa u

bu6nuoreka [IOK

34 https://m.edsoo.ru/ff0b0a8
MOIIHOCTb 4
bu6nuoreka [IOK
Pabota cuibl TsKEeCTH, CUIIBI
35 https://m.edsoo.ru/ffob0db
YIPYTrOCTH U CUJIbI TPEHUS 3
JIaboparopHast pabota
«Ornpenenenue padoThl CUIIbI
36 TPEHUS IPU PaBHOMEPHOM
JBUKEHHUHU TeJa 110
FOPHU30HTAIIBLHOU
MIOBEPXHOCTU»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPIrUst
Kunernueckas sneprusi. bubmuotexa [JOK
38 Teopema 0 KHHETHYECKOMH https://m.edsoo.ru/ffOb0c3
DHEPruu 2
39 3aKOH COXpaHEHUS SHEPTUU
B MEXaHUKeE
JlaGopatopHnas pabora bubmmoreka [JOK
40 «M3yueHue 3akoHa https://m.edsoo.ru/ff0b12f
COXpaHEHMS SHEPTUN» e
but6mmoreka [IOK
KonebarenbHoe nBMXeHUE U
41 https://m.edsoo.ru/ffob185

€ro XapakTepUCTUKU

8



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

3aryxaromue KoieOaHusl.

bu6nmoreka [IOK

42 BoinyxxaeHnsie koneOaHusl. https://m.edsoo.ru/ffob20f
Pe3onanc 0
43 MaremaTuueckuii u
MPYXKUHHBIA MasSsTHUKA
Ypoxk-uccienoBanue
«3aBHCUMOCTh MepUuoa Bubmiorexa IIOK
44 . https://m.edsoo.ru/ff0b197
KOJIeOaHUM OT KECTKOCTH .
MIPYKUHBI U MacCHI TPy3a» B
45 [IpeBparienue sHepruu Npu
MEXaHHUYECKUX KOIeOaHMIX
JlabopaTopHas pabota
bu6nuoreka [IOK
«OmpeneneHne 4acToThl U
46 N https://m.edsoo.ru/ffOblae
nepuoja konebanui c
MPYXKUHHOTO MasiTHUKa» -
JlabopaTopHas pabota
«IIpoBepka HE3aBUCHMOCTH bu6muoreka [JOK
47 nepuojia KojaebaHuii rpysa, https://m.edsoo.ru/ff0b197

NOABCIICHHOI'O K HUTH, OT
MacCChI I'py3a»

a



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

48

MexaHU4ecKHe BOJIHEL.
CBoilicTBa MEXaHHMYECKHUX
BOJIH. [IponosibHbIE 1
MOIEPEYHbIE BOJTHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb21f
e

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM TEJIE.
CelicMuuyecKue BOIHBI"

50

3Byk. Pactipoctpanenue u
OTpa)keHUE 3BYyKa

51

Ypoxk-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHAN
pe30HaHC

53

VYpoxk-koHpepeHuus
"VpTpa3ByK U HH(pa3BYK B
IIPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23c
a



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme "3aKOHbI

bu6nmoreka [IOK

o4 https://m.edsoo.ru/ff0b25f
coxpaHeHusa. MexaHnueckue 0
Kose0aHusl ¥ BOJHBI" B
KonTponbHas padora no
TeMe "3aKOHBI COXPAHCHHUS.
55
Mexanuyeckue KojiebaHus u
BOJIHBI"
DNEeKTPOMarHuTHOE MOJIe bubmmorexa HOK
56 ' https://m.edsoo.ru/ff0b2ab
DNEKTPOMarHUTHBIC BOJTHBI o
57 CgoiicTBa
ANEKTPOMATrHUTHBIX BOJTH
Ypok-kouhepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
58 Hcnonp3oBanne https://m.edsoo.ru/ffOb2fe
AIEKTPOMArHUTHBIX BOJTH 6
JUISI COTOBOM CBSA3H"
Ypoxk-uccienoBanue bu6nuoreka [IOK
59 "N3y4yeHne cBOICTB https://m.edsoo.ru/ff0b2c6

QJICKTPOMArHUTHBIX BOJIH C

c



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

IIOMOII[bI0 MOOUIBLHOTO
tenedona"

Pemenue 3aau Ha
ONPEAEIICHUE YaCTOThI 1

60
JUTHHBI DJIEKTPOMArHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi Ipupoaa bubnuoreka LIOK
61 cBeta. CKOpOCTH CBeTA. https://m.edsoo.ru/ff0b31d
BoJIHOBBIE CBOMCTBA CBETA 0
HcToyHNKH CBETA.
. bu6mmoreka [IOK
IIpssmMonuneiHoe
62 https://m.edsoo.ru/ff0b365
pacripocTpaHeHHUE CBETA. g
3armenus Connua u JIyHsl B
3aKOH OTpaKCHHUS CBETA.
3epkana. Pemenue 3a1au Ha bubnnorexa LOK
63 ’ https://m.edsoo.ru/ffOb38c
MPUMEHEHHE 3aKOHA 4
OTpPaKCHUS CBETa -
bu6nuoreka [IOK
[Ipenomnenue cBera. 3akoH
64 https://m.edsoo.ru/ffOb3ae

IMpECIOMJICHUSA CBETA

a



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

65

[TonHoe BHYTpeHHEE
OTpa)keHUE CBETa.
Hcnonb30BaHue NOIHOTO
BHYTPEHHEI0 OTPaKEHUS B
ONITUYECKUX CBETOBOJIAX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b3c5
c

66

JlaGopaTopHas paboTta
"UccaeqoBanue
3aBUCUMOCTH yIJia
MIPEIIOMIICHUST CBETOBOTO
Jy4da OT yIJia MaJieHust Ha
rpanuiie "Bo31yX-cTekyio""

67

VYpok-koHpepeHus
"Mcnonp30BaHuE IMOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIEI,
OIITHKOBOJIOKOHHAS CBSA3b"

68

JInusel. OnTuueckas cuiia
JIAH3BI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb3f2
Cc

69

[Toctpoenue n3odpaxeHuii B
JIMH3aX

bu6muoreka [JOK
https://m.edsoo.ru/ff0b444
a



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

JIaboparopHast pabota
"Onpenenenne GoKycHOTO

bu6nmoreka [IOK

70 . https://m.edsoo.ru/ff0b420
PaccTOSHUS U ONTUYECKOU 5
CHJIBI coOMpatolei JINH3bI" B
Ypok-koHbepeHIus bubnmnoreka HOK
71 "OnTudeckue JMH30BbIE https://m.edsoo.ru/ffOcOa7
pubopsr" e
bubnnoreka IIOK
I'ma3 kak ontuyeckas
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
VYpoxk-koHpepeHuus
73 "ledextol 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B
bu6mmoreka [IOK
cnekTp. OnbiTel HptoTOHA.
74 https://m.edsoo.ru/ffOc0f4
CrnosxeHue CreKTpaIbHbIX c
1BeToB. Jucnepcus cera B
JIaGoparopHas paboTa
"ONBITHI IO PA3I0KEHUIO
0eJIoro CBeTa B CIEKTP U bubnmoreka [JOK
75 BOCIIPUSTHIO [IBETA https://m.edsoo.ru/ffOc0e2

MIPEeIMETOB MPHU UX
HaOII0JICHNUHN Yepe3
1[BETOBbIE (hUIBTPHI"

a



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

YPOoK-IpaKTUKyM
"BoIHOBBIE CBOIICTBA CBETA:

76
aucriepcus, HHTepdepeHnus
u qudpakmms"
bubnnoreka IIOK
O P
7 meITel Pesephopaa i https://m.edsoo.ru/ffOc12a
IJIaHeTapHask MOJIeNlb aTOMa 3
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue u norionieHue bubnnorexka HOK
79 cBeTa aroMoM. KBaHTEI. https://m.edsoo.ru/ff0c144
JInnenyaTsle CIIEKTPHI c
Ypok-TipakTUKyM bubnmnoreka [JOK
80 "Ha0uroieHre CIeKTpoB https://m.edsoo.ru/ff0c155
ucmyckauus" 0
bu6mmoreka [IOK
81 PannoakTuBHOCTH M €€ BUIBI https://m.edsoo.ru/ff0c167
2
CtpoeHue aTOMHOTO sijipa bubmorexa TIOK
82 P pa- https://m.edsoo.ru/ff0c18a
Hyxknonnas moaens c
PagnoaxkTuBHEBIE Bubmiorexa LIOK
83 https://m.edsoo.ru/ffoclal

npespatieHus. M3oromnsl

4



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

Pemmenue 3azay o teme:

bu6nmoreka [IOK

84 "PagnoakTuBHBIE https://m.edsoo.ru/ff0c1b4
npespanieHus" a

85 [Tepuon monypacmnanga
VYpok-koHpepeHINA
"Ppa,HI/IoaK”;EIBI:-IBIC H3Iy9CHUS bubmmorexa HOK

86 7 hittps://m.eds00.ru/ff0c212
B IIPUPO/IE, MEAUIIMHE, 6
TexHuke" B
SAnepHble peakuuu. 3aKOHbI bubnuotexa [HOK

87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ff0c1c5
MacCOBOT'0 YHCET 8
DHeprus CBA3M aTOMHBIX bubmuoreka [JOK

88 snep. CBs3b Macchl U https://m.edsoo.ru/ffoc1d7
SHEPTUHU a

89 Pemenne 3amau o reme
"SnepHble peakuun”
Peaxiuu cunTesa u qejieHus bu6nuoreka [IOK

90 anep. ctounuku sHeprun https://m.edsoo.ru/ff0cle8
CounHiia u 3B€311 8
VYpok-koHpepeHus
" nepHas SHEpreTHka.

91 JleficTBUS paguOaKTUBHBIX

W3JIy4eHUH Ha )KUBBIC
opraHu3mbl"



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme

bu6nuoreka [IOK

92 "DeKTpOMarHUTHOE TOJIE. https://m.edsoo.ru/ff0c223
DNEeKTPOMarHuTHBIEC BOJIHBI. e
KBanToBsie siBieHus"
KonTponbnas pabota mo
TeMe "DIEeKTpOMarHuTHOE
93 nosie. DJIEKTPOMarHuTHhIE
BoJIHBI. KBaHTOBBIE
SIBJICHUS "
IToBTOpenue, o0o0mIEeHNE.
bu6mmoreka [IOK
JIaGopatopHble pabOThI IO
94 " . https://m.edsoo.ru/ff0c245
Kypcy "B3aumogeinctBue 3
Ten" -
IToBTOpenue, o6o0IIEHNE.
but6mmoreka [IOK
Pemienue pacueTHbIX U
95 https://m.edsoo.ru/ff0c257

Ka4YeCTBCHHBIX 3a1a4 I10
teme "TemnoBsie mpouecch”

2



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o6o0mIeHNE.

Pemrenue pacueTHbIx U bubnmnoreka HOK

96 KauyeCTBECHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2a2
teme "KIIJ] TennoBbIx 2
nsuraresieii"
[ToBTOpenue, obo0mIEHNE.
Pemenue pacueTHbIx 1 bubnuotexa [HOK

97 Ka4eCTBEHHBIX 3a7a4 110 https://m.edsoo.ru/ff0c2b3
teme "KIIJT 0
3JEKTPOYCTaHOBOK"
[ToBTOpEeHME, 0000IIEHNE. bubnnoreka IIOK

98 JIaGopatopHble pabOThI IO https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBbIE SIBICHUS" 2
[ToBTOpEeHue, 060061IEHNE.
Pa6ora ¢ Tekctamu o Teme bubmorexa HOK

99 https://m.edsoo.ru/ff0c2d6
"3aKOHBI COXpPAHEHUS B N
MeXaHuKke" a
[ToBTOpenue, 0600IIEHNE. bu6nuoreka [IOK

100 | Pabora ¢ TeKCTamMHu IO TEME https://m.edsoo.ru/ff0c2e8
"KoseOaHus U BOIHBI" 2
IToBTOpenue, o6o0IIEHNE. bubmuoreka [IOK

101 Pabota ¢ TekcTtamu 1o Teme https://m.edsoo.ru/ff0c304

"CBeToBbI€ ABiIcHUA"

4



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o0mIeHNE.
Pabora ¢ Tekctamu 1o Teme

102 | 1
KBaHToBas u simepHas
¢dbuszuka"
OBLIEE KOJIMYECTBO YACOB 102 97

I10 ITPOIT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aarensctBo «IIpocBemienne»

» ®usuka (B 2 yactax), 8 kinacc/ I'ennenmreitn JI.O., bBynatosa A.A.,
Kopuunbses U.H., Komkuna A.B.; nox pegakuueit Opnosa B.A., O0uiectBo ¢
orpaHn4eHHor oTBeTcTBeHHOCThIO « BMMHOM. Jlaboparopus 3HaHuiD»;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8- kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun Y.
M., UBanoB A. U., AkitnorepHoe o61iectBo «3narenbctBo «IIpocBemeHuey

» ®usuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun Y.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKlinOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
®dusuka 7 kiacc. Meroanueckoe nocobue/ @unmonosuy H.B., Ipoda, 2015

dusnka 8 kimacc. Meroanueckoe nmocooue/ Gunonosuy H.B., Ipoda, 2015

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://teachmen.csu.ru/work/virt_lab.html
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