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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom dheaepaibHOl pabodei mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanus yaeOHOro npenmera « Du3nkay.

Conepxanne mporpaMmbl MO (U3UKE HaAMpaBieHO Ha (HopMUPOBaHHE
€CTeCTBEHHOHAYYHOM TpPaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3y4eHUs
bu3NKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uMTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpemMera B peamusanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEMETHBIM pPe3yJIbTaTaM O0yJeHHUs, a TakKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHus.

[Tporpamma mo pu3nKe ycTaHABIMBAET paclpenesieHne ydeOHOro MaTepuana
o rojgaMm o0ydeHus (1o Kjaccam), mpejyiaraeT NpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCsl.

[Iporpamma 1o ¢u3mke paspaboTaHa ¢ IEIbIO OKa3aHUS METOIUYECKOMN
MOMOIIM YUUTEIIO B CO3/TaHUM pabodeit mporpaMMbl IO Y4eOHOMY MPEAMETY.

®dusuka SBISICTCS CUCTEMOOOPA3YIOIIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TMOCKOJBKY (PU3UUECKUE 3aKOHBI JIe)KAT B OCHOBE IIPOIECCOB U
SBJICHUM, W3y4aeMbIX XWMHEHW, OHWOJIOTHEH, acTpoHOMHEW © (PU3HIECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHDa,
IpeloCcTaBisieT HauboJiee SCHble O00pa3lbl MPUMEHEHHS HAay4yHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa U3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUsi B CTPYKTypEe OONIEro
o0pa3oBaHusl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPENINOJaraeT OBIAJCHUE
CIEAYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0OKa3aTeNbCTBA JIJISI OJTyYSHUS] BHIBOJIOB.

Henmu wu3ydeHus (PU3NKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenaenensl B KoHuenmuu mnpenonaBaHus y4eOHoOro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoii  @expepauuu, pearnu3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPXKIEHHONW pelieHuEM



Komnernn Munuctepctba npoceinienus: Poccuiickoit ®deneparuu (IpoTOKOa OT 3
nekadpst 2019 r. Ne T1IK4BH).
e n3yyeHus pusuku:

npuoOpeTeHrne HWHTepeca W CTPEeMJICHUS OOYYalolIUXCS K HayYHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENIBCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBJICHUSM;
¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOEHMS MaTepUU U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE MPEACTaBICHUN O posu (DU3MKU [JIsl Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE  MPEIACTAaBICHMHA O  BO3MOXKHBIX  cepax  Oyayumien
npodeCCUOHAIBHON e TEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEeHIeMy 00y4eHHUIO B 3TOM HalpaBlICHUH.

JlocTKeHHE 3TUX IIeNield MporpaMMbl TO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 0OECIIEUNBAETCS PEUICHUEM CIICIYIOIINX 3a1a4:

npuoOpeTeHrue 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCITOJIb30BAaHHEM TTOTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHHUS MPOCTEUIIUX pacUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM buznuecKnx MOJIETIEH, TBOPYECKUX u
MPaKTUKOOPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBICHHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBl M DKCHEPUMEHTAIbHBIE HUCCIEIOBAaHUS C
WCITOJTIh30BAHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHMOpPMaLUEe (PU3HYECKOTO COJEpKaHUs,
BKJIIOYAsi UH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3HUKHU, aHAIU3 U
KpUTHUYECKOE OlICHHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBHON AeATEILHOCTH, CBI3aHHBIMU
C (GUBMKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HAYKH.

Ha uzydenue ¢usuku (60a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHust OTBOAUTCA 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HEJIENI0), B 8
Ki1acce — 68 gacoB (2 vaca B Henemo), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMme no (u3MKe nepeyeHb J1adopaTOpHbIX padoT U
OIIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JI€JaeT BbIOOp MPOBEICHUS



1ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
00yyUaroImmXxcsi, CIUCKa SKCIEPUMEHTANBHBIX 3a/IaHUi, MpeAJiaraéMbIX B paMKax
OCHOBHOTI'0 T'OCYapCTBEHHOTO PK3aMeHa 10 (PU3HKE.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY KAaIOLIEero Mupa.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMuMHbL. M3mepeHue ¢uznueckux BelnyuH. Dusznueckue
npu6Oopsl. [lorpenHocts u3mMepenuii. MexiyHapoaHasi CUCTeMa €IUHMUII.

Kak ¢u3uka u Jpyrue ecCTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EcTecTBEeHHOHAyuUHbIII METOJl TMO3HaHUA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX SIBICHHUIA C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHW4YeCcKUe, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnveckue MpUOOPHI M MPOLEeIypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHne EHbI AeEHUS MIKATBl U3MEPUTEIBHOTO MPUOOpa.
2. H3MepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeA.
4. OnpeneneHue pa3MepPOB MalbIX TEN.
5. W3mepeHue TemmepaTypbl IPU HNOMOIIHM KUAKOCTHOIO TEPMOMETpPA H
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3BI: JAJbHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paspneu 2. IlepBoHayajibHbIe CBEACHHS O CTPOCHHMH BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, JKUJIKOCTENM M TBEPIBIX
(kpucTammyecknx) Tel. B3auMocBsi3b MEXKIy CBOWCTBAMU BEHIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauuu.

1. HaOmronenue OpOyHOBCKOTO ABHKECHUS.



2. Habmonenue nuddysumn.
3. HaOmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTaJKMBAHUEM YACTUIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aTroMa METOAOM psioB  (C  UCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOJIIOICHUIO TETIOBOTO PaCIIMPEHUS ra30B.
3. OmnbIThI 1O 0OHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MIPUTSAKEHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
MexaHnueckoe JBHKEHUME. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHEpUUU. B3anmopneicTBHe Ten Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tel. Macca Kak Mepa HMHEPTHOCTH Tella.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
00BéMa BellecTBa.
Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepeHune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. Halnrogenme MexaHHMYECKOTO JIBHXKEHHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue CuJj, HalpaBJIECHHbBIX MO OJJHON MPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS! (IIapUKa B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OnpezneneHue CpelHEN CKOPOCTU CKOJBXKEHUS OpyCKa WM IIapUKa Io
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnsbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



Hasnenne. CriocoObl yMEHBIICHUS U YBEJIHUeHUs naBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJieHUsl raza oT o0bEéma, Temneparypsl. llepenaua paBieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTh JaBJIEHUS JKUJKOCTU OT TiyOuHbl. ['mapocratudeckuit
napajokc. Coobuaroniecs: cocynpl. ['napaBiyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emin. OnweiT Toppudennu. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas

(apxumenoBa) cwia. 3akoH Apxumena. [naanue ten. Bo3ayxomnnaBanue.
Hemoncmpauuu.

S T o
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3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[lepenaya naBieHUs! )KUIKOCTBIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckuii mpecc.

[IposiBnenue aecTBust aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIIBI OT 00BbEMa MOrpyKEHHOM YacTu
T€Ja U MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKUBAKOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue naBaHus TN IUIABAHWE WA NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHONIEHHUS TIJIOTHOCTEN Teja U KUIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1.

HccnenoBanune 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B
YKUAJIKOCTh YaCTH TeJa.

OnpeneneHve  BBITAJKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeEJo,
NOTPYXEHHOE B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEMCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIWE 3aBUCHMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH HA TEJNO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUAJIKOCTh YAaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.
Mexanunueckas paboTta. MoOIIIHOCTb.
[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumMeHeHue TmpaBuja paBHOBECUS phluyara K OJIOKY.



«3o0notoe mpaBwio» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas »dHeprus. KuHeTrnueckas W TOTEHUUAIbHAsT JHEPTHUS.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenne pabOThl CUIBI TPEHUS TIPU PAaBHOMEPHOM JBMIKEHUU TeJa

110 TOPU3OHTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaKTOHHOM TITIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOLIUE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
Teronepeaaya u COBEpIIEHUE paboTHI. Bunsr TeIIonepeayu:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3ITyUYCHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTa IIABJICHUSI.
[TapoobOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotel TermnoBbix aurarened KIIJ[ temsmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABHKECHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.
Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuia u3mMepeHus TeMIIEPaATYpPHI.

Bunsl renonepenayn.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
Habmronenue kuneHusl.

Habmronenne mocTosHCTBa TeMIIepaTyphl IPH TUIaBJICHUU.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel O HAOJIIONCHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpezenenue qaBiaeHUs BO3yXa B OaJJIOHE IINPHUIIA.

OnbITEl, EMOHCTPUPYIOIIUE 3aBUCUMOCTh [JABJIEHUS BO3AYyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

HabGmionenne wu3MeHeHUsT BHYTPEHHEH OSHEpruu Tejla B pe3yibrare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIHUHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue nmpouecca uCrapeHusl.

Onpezenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHUS JIBJA.

Paznen 7. DjaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuyeckoe mnose. Hanpsok€HHOCTH anekTpudeckoro mnosts. [lpunnmmn
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHECHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HNcToYHMKM TMOCTOSTHHOTO TOKa. J[eMCTBHS DSJIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuma Toka.  DJEKTPUYECKOE  HAIPSIKECHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH »AJEKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTPUYECKUE 1ENU U MOTPEOUTENH dIEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[ToctositHHBbIE ~ MarHuTBL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarautHoe 1mosie 3eMiId U €ro 3Ha4eHUE I KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHoe T1oJe  3JIEKTpUYecKoro Toka. IIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

OnbiTel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUK. [IpaBuno JleHua.
DIIEKTPOTEeHEPaTOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHITUU HAa BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEJL.
JIBa poz1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE IEKTPOCKOA.
DIIeKTpOCTaTUYECKAs] UHAYKIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY ¥ TUATEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIeCTBHS AAEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUJIKOCTH.
. 'a30BbIM pazpsn.
. I3mepeHne cuibl TOKa aMIepMeTPOM.
. I3mepeHne 3JIeKTpUIeCKOro HapsKeHUsI BOJIBTMETPOM.
. PeocraTt 1 marasuH COIpOTHUBIICHUMN.
. BzaumopeiicTBre NOCTOSHHBIX MArHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PA3I€JICHUS MTOJFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MArHUTOB.

OmnsIT Dpcrena.

MaruuTtHoOE€ 1oje Toka. JJIEKTPOMarHur.

JIeficTBHE MarHUTHOTO TOJI1 HA IPOBOJHUK C TOKOM.

DNEeKTpOABUTaTEINb TOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHNS DIEKTPOMArHUTHON MHIYKIIMH.

OmnbiTel @apanes.

3aBUCUMOCTh HAIIPaBJIEHUS MHAYKIMOHHOIO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DIIEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomost u onvimot.

1.

o v s~ W

10.
11.

12.

13.

14.

15.

16.

OneiTbl 1O HAOMIONEHUIO BJIEKTPU3ALMM Tl MHIyKUueHd u 1pu
COIIPUKOCHOBEHUM.

Hccnenopanue nOeWCTBUSA DIIEKTPUYECKOIO TIOJSI HAa NPOBOJHUKHA U
TUBJIEKTPUKHU.

COopka u mpoBepKa pabOThI IIEKTPUUYECKOH I[EMTH TOCTOSHHOTO TOKA.
N3mepenne u perynupoBaHue CUIIbl TOKA.

N3mepenne u perynnpoBaHUe HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTUBIICHUS PE3UCTOPA U HANPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JHUHBI, IUIOWAAU MONEPEYHOTO
CEYECHMS U MaTepraa.

[IpoBepka mnpaBuiia CIIOXKEHHS HAINPSIKEHUW MPU  IOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia 11 CWIBl TOKa MNpPU MAPAIIEIBHOM COEIMHEHUH
PE3UCTOPOB.

Omnpenenenne padOThI JEKTPUIYECKOTO TOKA, UAYLIETO YEPE3 PESUCTOP.
OnpeneneHre MOIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa, MAYILIETO YE€pe3 JAMIIOYKY, OT
HaNpsKECHUS HA HEH.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHuTHOIO B3aMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHMTHOrO IIOJS IOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEIMHEHUH U PA3AEIICHUN.

Hccnenoanune AeMCTBUS SIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MarHuTa OT CHJbl TOKAa M HAIlPaBJIICHUS TOKa B
KATYIILKE.

18. MI3yueHue AeCTBUS MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue padoThbl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnBITBL O MCCIECAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICJOBAHUE W3MEHEHHUM 3HAYEHUSA W HaIPaBJICHWS WHIYKIMOHHOI'O

TOKA.
9 KIIACC

Pa3znes 8. MexaHuveckue siBJICHUs.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHeWHOe aBmxkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEeHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

[Tepsb1ii 3akoH HeroroHa. Bropon 3axkoH HerotoHa. Tperuii 3akoH HeroToHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najgeHus. J[Buxenue mnaneT Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexanuyeckass paboTa W MOILIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPrHMU. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIuM.

Hemoncmpauuu.

1. HaOnroneHue MeXaHMUECKOro JBHKEHHUS T€Ja OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue ABM>KEHUS Tesa MO OKPY>KHOCTH.

Habntonenue MexaHM4eCKuX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHUU
OTHOCUTETFHO KaOnHeTa QU3HKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

N3meHnenue Beca Teia pu yCKOPEHHOM JBHKCHUHU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpa3zoBanus SHEPTUU NPU B3aUMOJICUCTBUM TEIL.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHue UMIyJIbca IpU a0COTIOTHO YIIPYTOM B3aUMO/IEHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JIBH>)KECHUU TeJla MO ACHCTBUEM
PY>KUHBIL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOU TTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBMKEHHHM 0e3
HayaJbHOM CKOPOCTU IYTH OTHOCATCA KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU3OHTAIBHON MMOBEPXHOCTH.



10. OnpesienieHne  pabOThI  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. MI3ydeHue 3akoHa COXPAHEHUS YSHEPTUH.

Pa3ngen 9. Mexannueckune KoJ1e0aHUA M BOJIHEI.

Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MarteMaTu4ecKuil U NPy >XKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPruu MpH KoJjaeOaTeIbHOM JABUKESHUH.

3aryxatonue — KoieOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBIL. [[MMHA BOJAHBI H CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmronenue koieOaHuil Tea Moa ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIPYTOCTH.
2. HaGnronenue kosiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnroneHue BBIHYKIEHHBIX KOJICOAHUN U pe3oHaHca.
4. PacmpocTpaHeHHe MPO0JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH ).
5. HalGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE3OHAHC.

Jlabopamopnwie padbomosl u onvimot.
1. OmpesneneHue dYacTOThl M TepHoJa KoJeOaHWl MaTeMaTU4ecKOro
MasTHUKA.
2. OmnpeneneHue 4acTOThI M NEPHOJA KOJI€OaHUN MTPYKUHHOIO MasgTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEepHOAa KOIeOaHU Py KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJebaHWil rpysa, MOJABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOIO MajJIeHusI.
Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. H3ydyeHue CBONCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mogmenb  cBera.  HMcrounumkm — cBera.  [IpsAmosnmHeiHOE
pacnpoctpaneHue ceta. 3atMenus ConHna u Jlynel. Otpaxenue cBera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpakeHUE cBeTa. lcrmonp30BaHUE TIOJHOTO BHYTPEHHErO0 OTPAKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B 1nmH3e. Onrtuueckas cucreMa (¢oToanmapara,
MUKpOCKONa M Teleckoma. ['ma3 kak onTuueckass cucteMa. bIuM30pyKocTh U
JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPaJIbHBIX BETOB. J(Mcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHeEHOE paclpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pa’keHUI B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTHYECKUN CBETOBO/I.

XoJ aydel B cOOUparoIIeH JIMH3E.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonyuenue n300pakeHUi ¢ TOMOLIBIO JINH3.

[Ipunuun geiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Monens riasa.

11. PaznoxkeHue 0eoro cBetra B CHEKTP.

12. [TomydyeHue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yrja OTpPa)X€HUs CBETOBOrO Jy4da OT yrJjia
naJieHuUsl.

2. W3yueHue xapakTepuUCTHK M300pakeHUs MPEAMETA B IIJIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCHMOCTH yIJla MPEJIOMIIEHUS CBETOBOIO JIyda OT yIJa
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIO».
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4. TlomydyeHnue n300pak€HUI ¢ TOMOIIBIO COOMPAIOIIEH JTHH3BL.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

6. OIBITHI 1O PA37I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI TIO BOCHPHUSTHIO I[BETA MPEAMETOB MPH WX HAOIIOACHUHM dYepes
LBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopna u mmanerapuas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHe4yaThIe CIIEKTPHI.

PanunoaktuBHOCTh. Alnbda, O6eTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. HyxnonHas wMogens aromHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespauienus. [lepro monypacmnana aTOMHBIX SIEP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsA3M aTOMHBIX saep. CBs3p Maccel M JHEpruu. Peaknum cuHTe3a u
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3I.

AnepHas sHepreruka. JeWCTBUS pPaAMOAKTUBHBIX H3JIYYEHUW HA JKHUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Boaopoa.

4. Habmonenue TpekoB B kamepe Busibcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUECHUN.

6. Perucrtpanus uziaydeHus: IPUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPrUU YACTUIBI MO TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue panoakTUBHOTO (OHA.

IToBTOPHUTEHLHO-00001IIAKO U MOYJIb.

[ToBTOpHTENEHO-00001IIaIOIINI MOYJIb MIpEAHA3HAYEH JJI1 CUCTeMAaTU3aIlluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3UKH, a TaKXKe NIl OATOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromumxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipn n3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOECHHME HAayYHBIX METOJOB HCCIIE€IOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SIBJICHUSI, TPUMEHSAS TMOJIyYCHHBbIE 3HAHUSA, peEIIaThb 3aJadyd, B TOM YHCIE
Ka4EeCTBEHHBIEC U YKCIIEPUMEHTAIbHBIC.

[IpyHIMNIMATBHO AEATENBHOCTHBIA XapaKTep MaHHOTO pasjesa peallu3yeTcs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE TIOJYyYECHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBSICHATH
dbusndeckue BICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,

UCIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE I MPOBEPKU THUIIOTE3 U MOJTYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI Hanbojee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTU I, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIIPCIAMCTHLIX U IIPEAMCETHBIX 06pa3OBaTCJ'IBHBIX

pE3yIbTaTOB.

B pesynbprare n3ydeHus Gu3MKH Ha yPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOTO BOCTIMTAHMS :

- IPOSIBIICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(bu3nYecKoil HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKECHUM
(1)76370:97

- OCO3HaHHE BAXHOCTU MOPAIbHO-3THYECKUX MPUHLMIIOB B JIEITEIBHOCTH
YYEHOrO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSATHE ACTETUUYECKUX KaueCTB (PU3MUECKON Hayku: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHME IIEHHOCTH (PU3UUECKOM HayKM Kak MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEWINIEH COCTaBIISIONICH
KYJIbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATEIHLHOCTH, WHTEpPEca K HCCISAOBATEIbCKOM
NeSATEIbHOCTH;

5) ¢opmupoBanusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30MacHoro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXXHOCTH MpaBui O€30MacHOro IIOBEJCHHUS Ha
TpaHCIIOpPTE, Ha JIOpOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHWEM B
JIOMAIITHUX YCIIOBUSIX;

- c(hopMUpPOBAHHOCTh HaBBIKA peQIIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y JPyroro 4ejIoBEKa;

6) Tpy10BOT0 BOCTIMTAHMS:

- aKTHMBHOE y4YacTHE B pPEIICHUM NPaKTUUECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, Topojia, Kpas) TEXHOJIOTUYECKOU U



COIIMAJIbHOW HAIMpaBJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (DU3HYECKUX
3HAHUM;

e - HUHTEPEC K MPAKTUUYECKOMY MU3YUYEHHUIO TPOdeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpPHCGHTAIMS Ha MPUMCHEHUE (DU3NUYECKUX 3HAHMM MJIA pPEIICHUs 3a7ad B
o0JlacTh OKpy’Karoled cpeabl, TUIAHUPOBAHUS TIOCTYNKOB W OLIEHKU UX
BO3MOYHBIX TMOCIICICTBUN I OKPYKAIOILIEH CPEbI;

e - OCO3HaHHE TJ00AIIBHOrO XapakTepa JKOJOTHYECKUX IPOoOJIeM M MyTeH uX

peuieHus;

e 8) ajanTranmMM K M3MEHSIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUM MPHU BBINOJIHEHUU MCCIEIOBAaHUN U
IPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
APYTHX,

e - TIOBBIICHWE YPOBHA CBOCH KOMIIETCHTHOCTH Yepe3 IPaKTUYECKYIO
NESATEIbHOCTb;

e - OTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIEH, IOHATHSI, THIOTE3bI O GPU3HUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HAHME AECPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nactu
busuky;

e - IUIAHUPOBAHHME CBOETO PA3BUTUSA B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUU;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUK;

e - OLEHKAa CBOMX JCHCTBUU C Y4YETOM BIIMSHHMS Ha OKpPYXaloUlyl Ccpexdy,
BO3MOXHBIX IJI00ATbHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynerare ocBOCHHMS TporpaMmbl IO (PU3MKE HAa YPOBHE OCHOBHOTO
obmiero oopa3zoBanus y oOyyaromierocss OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHbBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJISATHBHBIC
yHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBnle Jjornueckue n1eiicTBUA:
e BBIABIATH M XapaKTepHU30BaTh CYIICCTBEHHBbIC IMPU3HAKHM OOBEKTOB
(ssBEHUN);



yCTaHABIWBATh CYIIECTBEHHBINA MPU3HAK KIACCH(PUKAIIMKA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B paCCMaTPUBACMBIX (paKTax,
JAaHHBIX W HAOJIFOICHUSAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHUH (DUINIECKUX
SIBJICHUI W TPOIIECCOB, JIeTIaTh BHIBOJBI C MCIOJb30BAHUEM JICTyKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3IX
(U3UYECKUX BEITMYHH;

CaMOCTOATENFHO BBIOUPATh CHOCOO pemieHust y4ueOHOW (u3nUecKon
3aaun (CpaBHEHHWE HECKOJIBKMX BAapHUAHTOB pEIICHUsS, BHIOOp Hambosee
MOJIXOJIAIIETO ¢ YIETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKe 1eHCTBUA.

HCIIOJIb30BaTh BOIPOCHI KAK HCCIIEI0BATENbCKUI HMHCTPYMEHT O3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3nUecKuil HKCIIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SABJICHUS,

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENTHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEWIIee pa3BUTHE  (PUBHUUYECKUX
MPOIIECCOB, a TAKKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaXx.

Pabora ¢ nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI IIPU IOUCKE U
otOope MHGOPMALMKM WIM JAHHBIX C Y4ETOM MPEAJIOKEHHOU Yy4yeOHOU
¢duznueckoi 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IUYHBIX BUOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJIBHYK (QOpMYy MpeICTaBIECHUS
uHpOpMallMl U WUIIOCTPUPOBATh pellaeMble 3aJaud  HECJIOKHBIMU
cXeMaMH, AuarpaMMaMu, HHOU TrpaduKoi 1 X KOMOWHAIUSMHU.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XOJ¢ OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTORB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYXTaeMOM TEMBI
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHWE 3aJaud W TOIepKaHue
0J1aroxeIaTeaIbHOCTH OOIICHUS;

COIMOCTABIIATh CBOM CYXICHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Jajiora, 0OHAPYKMBATh Pa3IMUUe U CXOACTBO IO3UIIHIA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJUYHO TIPEICTABIIATh PE3yJbTAThl BEITIOJIHEHHOTO (PU3NYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NMOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUIYyAIbHOW pa0OThl MpPU PEUICHUH KOHKPETHOU (HU3MUECKOM
npoOJIeMBI;

MPUHUMATh IICJIM COBMECTHOM JCATCIIBHOCTH, OPTaHW30BBIBAThH JICHCTBHUS
no e€¢ OCTH)KCHHIO: paclpelessiTh pPOJH, OOCYXKIaTh MPOLECChl |
pe3ynbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOKO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOT'O Pe3yJIbTaTa o
CBOEMY HAMpAaBICHUIO W KOOPAUHUPYS CBOU JCUCTBHUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OIICHWBATh KA4YECTBO CBOETO BKJIaJa B OOMIMA MPOIYKT MO KPUTECPHUSM,
CaMOCTOATETHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyAIUAX, TPEOYIOMNX
JUTSL petieHust (PU3NYeCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIUYHBIX MMOAXOJAX TMPHUHATUS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHSATHE PEUICHUS B TPYINIE, NPUHITHE PEIICHHUM
TPYIIION);

CaMOCTOSATEIFHO COCTABJIAThH aJTOPUTM PelIeHUs GU3MUECKON 3a7a4u WA
MJIaHa HCCIEOBAHUS C YYETOM HUMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATh NIpeIjIaracMble BApUAHThI PEIICHUH;
JieNath BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYyalluy U IIpeajararh IiaH €€ U3MEHECHHUS;
OOBSACHATb NPUYMHBI  JOCTHXKEHUSI  (HEIOCTUKEHHUSI) PE3yJbTaToB
NeSITENIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YMCIIE B XOJ BBITOJHEHUS
(Gu3MYEeCKOro HUCCIAEAOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTb Ce0s Ha MECTO JIPYroro 4eJIOBEKa B XOJAE CIIOPA WM JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYroro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY IPU pelIeHUH (PU3NYECKUX 3a/1a4 WIH
B YTBEPKJICHUSIX HA HAyYHBIE TEMBI U TAKOE K€ MPABO APYroro.



INPEAMETHBIE PE3YJ/IBTATDBI

K koHiry o0yuenust B 7 kjacce npeIMeTHbIC Pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

UCIIONb30BAaTh  MOHATHS:  (U3MYecKMe W XUMHUYECKHUE  SIBJICHHUS,
HaOJIOZIeHUE, SKCIEPUMEHT, MOJEb, TUIOTEe3d, €AUHUIBI (DU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHble COCTOSIHUSA BelecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHHYEeCKOe JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSAMOJIMHEMHOE), TpPAeKTOpPHUs, pPaBHOACHCTBYOIIAS
cuna, aedopmanusa  (ympyras, IJjacTUyeckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

pasznuyath sBiaeHUS (AuQdy3us, TEMIO0BOE IBMKECHHE YACTHUI] BEIIECTBA,
pPaBHOMEPHOE  JABWKEHUE, HEPAaBHOMEPHOE  JBW)XEHHE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, Tepefadya MAaBiCHUS TBEPABIMU TEIaMHU, KUJIKOCTSIMU U
razamy, arMoc(epHoe [aBJeHHE, IUIaBaHWE TeJ, MPEBpaIlCHUs
MEXaHUYECKON SHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3MYECKUX SIBIICHUU B
OKpY’>KalollleM MHUpE, B TOM 4YHucie (U3UYECKHE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBUXKEHUSI C PA3JIMUYHBIMU CKOPOCTSIMH B KMBOW U HEXKUBOU
NpUPOJE, ACHCTBUE CHUJIBI TPEHUS B IMPUPOAE W TEXHHUKE, BIHSHUE
aTMOC(EPHOI0 JABJICHUS Ha KUBOW OpraHU3M, IJIABAHUE PHIO, phlUuard B
TeJe YeloBeKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33a]auy B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) PU3UUECKUX SIBJICHUI;
ONKCHIBATh U3yUYECHHBIEC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCIOIb3YS
¢usznueckne BeIUYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, CWiIa TpEHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAs] CUJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, IJIEUO CHIIBI,
MOMEHT CHJbl, KO3(PQHUIMEHT TOJE3HOr0 JEWCTBUSA MEXaHHU3MOB,
KMHETHYeCKass U TNOTEHIMAIbHAsl SHEPrus), MNpU OMNHCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HUCHOJIb3YeMbIX  BEIIMYUH, UX
0003HAUEHUA W €JAUHMIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYMHY C APYTHMMU BEJIMYHMHAMH,
CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS M IIPOLIECCHI,
UCIIONIBb3Ysl TIpaBujIa CJIOKEHUs CWII (BJOJb OJHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBEcUs phiyara (0Joka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YEeCKOU
OHEPruM, NpH HTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKUChIBaTh €r0 MATEMATUYECKOE BHIPAKECHUE;

OOBSCHATH (PU3UUECKHUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHWE u3 1-2
JIOTUYECKUX I1aroB ¢ ONMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B |—2 JENCTBUA, MCIOJB3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HA OCHOBE aHaJIM3a
YCIJIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMyJbl M MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI PELICHUs 3a/1a4, OLEHUBATh PEATMCTHYHOCTh
MOJTYYECHHOU (PU3UUECKON BEJIMYNHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MpPU OMOUIU
(bu3MYeCKuX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIICISAThH IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pas3inyaTb U HHTEPIPETUPOBATH
MOJIyYEHHBIA pe3yJibTaT, HAaXOAWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 10 €0 PE3YJIbTaTaM;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
buznyecKux CBOKCTB TEJI: bopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYy/10BAHMUS,
3alKChIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBL;

BBIIIOJIHATh MPSMbIE H3MEPEHUS PACCTOSHHUS, BPEMEHHM, MacChl Tena,
o0béMa, CHIBl M TEMIEepaTypbl C MCHOJIB30BAHUEM aHAJOrOBBIX H
nu(poBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUS TPUOOPOB C YUYETOM
3aTAaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTHU IyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHHM JBH)KCHHUS TeEJla, CHUIIbI
TPEHUs CKOJIBKEHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHOW YacTU TeJla U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM
IJIaBaHUs TEJl, YCIOBUW paBHOBECUs pblyara U OJOKOB), y4acCTBOBAaTh B
IJIAaHUPOBAHUM  Yy4E€OHOrO UCCJENOBaHMs, CcOOUparb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIeAysd NpPEIOKeHHOMY IUIaHy, (pUKCHpOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DM3UYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0IMIl U TpaduKOB, JelaTh BBIBOJABI M0 pe3yjbTaTaM
UCCIICTOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BELIECTBA JKUJKOCTH UM TBEPAOrO Teja, cujla TPEHUS CKOJbXKECHHUS,
JaBJICHME  BO3/yXa, BBITAIKUBAIONIAs CWiIa, JEHCTByOIas  Ha
NOTPYKEHHOE B KHUAKOCTh Teno, KOd()(PUIMEHT Mone3HOro AenCTBUs
IPOCTBIX MEXaHW3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUHU: TIpHU
BBIMIOJTHEHUHM H3MEpPEHUil coOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY U
BBIUMCIISATH 3HAUEHNE NICKOMOW BEJIMYMHBI;

cOOJII01aTh MPaBUJIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe C J1ad0paToOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCYAbI, OapoMeTp,
phIYar, TOABWKHBINA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JECHCTBUA HU3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONHMCAHUA (B TOM YHCIE:
MNOJNIINITHAKN, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3YS 3HAHUS
O CBOMCTBax (pU3MYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HAXOAWTH  HWHGOpPMALKI0O O  MpHUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH I oOecrieueHusi 0€30MacHOCTH MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOLIEH cpee;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opManuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUA © TYyTEM CpPaBHEHUA PA3IUYHBIX HCTOYHUKOB BBIICIATH
uH(GOpPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEJ0CTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAay4YHO-TIONYJISIPHYIO
JAUTepaTypy (U3MYECKOrOo  COAEpKAaHHs, CIPABOYHbIE MaTEepHAaIbI,
pecypcsl cetu MHTEepHET, BlageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(OPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMauu (pU3MIECKOro COACpPKAHUSI, B TOM
qucie MyOJUYHO JeNnaTh KpaTKhe COOOIIEHUS O pe3yJbTaTax IMPOEKTOB
WIM YYEOHBIX MCCIEAOBAHUN, HpPU 3TOM TIPaMOTHO HCIIOJIb30BAThH



W3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYILJICHHE NTPE3EHTALNEN;

IpPU BBINOJHEHUU YUYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN paCIpENeNiTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUHU C IOCTABICHHBIMHM 33Ja4aMH,
CIIEINTHh 3a BBIIIOJIHEHWEM IUIAaHA JEWCTBUM, aJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJIaJl B  JI€ATE€IBbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHUE OKPY>KAIOIIHX.

K xonmy oOydenus B 8 kiiacce npeamMeTHbIe pe3yJbTaThl HA 06a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAFOIINXCSI YMEHUN:

MCIIOJIL30BaTh MOHATUSI: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIE TeJa, HACBHIIEHHBIM W HEHACHIIIEHHBIM TMap, BIIAXKHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JBHUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, HIEKTPUUECKOE TOJIe, TPOBOJIHUKU
Y JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh sIBJICHHUS (TEMJIOBOE pACIIMpPEHHE U CKaThe, TeIulonepesaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAMUJUISIPHBIE SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TEeTIOPOBOAHOCTb, KOHBEKIINS, U3IIy4YECHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPAJIOB, AEHUCTBHS 3JIEKTPHUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHUE MAarHuUTOB, JECHCTBUE
MarHUTHOTO TOJIsi Ha TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHAsT UHIYKITUS)
[0 OIHMCAHUI0O HMX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHUE;

pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (U3MYECKUX  SBICHUUA B
OKpY’)KaroleM MHpe, B TOM 4Hcie (U3UYECKUE SIBJICHHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWULSIPDHBIE SIBIIGHHST B IPUPOJIE,
KpUCTaJUIbl B mpupopae, u3nydeHue ColiHIa, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHETa, DIIEKTPUUECKUE
ABJICHUSI B aTrMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOJIOCOB, POJIb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, MPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUU;

OTMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
(du3nMyecKkre BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YyiAelbHAs TEIUIoTa
IJIaBJCHUS, ylelbHas TeIioTa NapooOpa3oBaHUs, yHAelbHas TEIIoTa
CropaHusi TOIUTMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUSA TEIIOBOU



MalllMHbl, OTHOCUTENbHASl BJIAXKHOCTh BO3/yXa, JJICKTPUUYECKHUUN 3aps,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHBJIEHUE IPOBOJHMKA,
yVAEIbHOE  CONPOTUBIIEHWE  BelllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH  ONHCAHUM TMPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEIWYUH, 0003HAUCHUS] M EIUHUIIBI
(bu3MYeCKUX BEJIWYWH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JTAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TI'paduKu
W3YUYEHHBIX 3aBUCUMOCTEHN (PM3UUECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOIIECCHI,
MCMOJIb3ysd OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpPUHU
CTpPOEHHUS BEIEeCTBa, MPUHLHUI CYNEPHO3UIUMU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma Il yyacTKa 1€, 3aKOH
Jxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAXKECHUE;

OOBSACHATH (U3NUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyalluid MPAaKTHKOOPUEHTUPOBAHHOTO XapaKTEPA: BBISBIATH
MPUYUHHOCIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHUX
1aroB C¢ omnopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKHUX SBJICHHIA,
(bU3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEWCTBUS, HCHOJB3YSl 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBUSL 3a/1aud 3alHUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JIJI  pelIeHus] 3aja4yd, BBIOMpaTh 3aKOHBI U  (POPMYIIHI,
HEOOXOo/MMbIe [IJisi €€ pelIeHHUs, MPOBOJIUTH pPacu€Thl U CpPaBHHUBATh
MOJIy4Y€HHOE 3HaYeHHEe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEUIUTh TPU TTOMOIIU
(U3UYECKUX METO/IOB, HCIOJb3ysl OMHCAHUE HWCCIIECIOBAHUS, BBIACISThH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLEHUBATh MPABMIBHOCTh IOPSIKA
MIPOBEJICHUSI UCCIIEA0BAHUsA, €JaTh BBIBOIbI;

MPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3UYECKUX SBICHUNW WM
($bU3MYECKUX CBOMCTB Tell (KauJUISIPHBIE SIBIICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ero o0béMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAaHUS U
HarpeBaHUsl MPU HU3IYYEHUH OT IIBETa U3Jydaroliew (moriomnaroniei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIEPATYpPhbl KUIAKOCTH U
IJIOIAAA €€ TMIOBEPXHOCTH, DJJEKTPHU3alps Tel W B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3aps0B, B3aUMOJCKUCTBUE IOCTOAHHBIX MAarHHUTOB,
BU3yaJU3allisl MAarHUTHBIX IIOJEH ITOCTOSHHBIX MAarHUTOB, JEWCTBUS
MarHUuTHOTO TIOJISI HAa MPOBOJHHK C TOKOM, CBOMICTBA 3JIEKTPOMArHHTA,



CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
poBepsieMbIe MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0 OIBITa U (YOPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPAMbIE  U3MEPEHHUs]  TeMIEpaTypbl, OTHOCHUTEIHHOM
BJIQXKHOCTH BO3JlyXa, CHJIbI TOKa, HAaNpsDKEHHS C HCIOJIb30BaHUEM
aHaJIOTOBBIX NPHUOOPOB M JATYMKOB (DU3MUECKHX BEIMYWH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOMN MOTPEITHOCTH;
IPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (hU3MUECKOI BEIUYUHBI OT
JIpyrol ¢ HCHOJb30BaHUEM TMPSAMBIX HU3MEpeHud  (3aBUCUMOCTH
COINPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUJIOHMAJAW MOMEPEYHOTO
CEUEHHMS U YACIBHOIO CONMPOTUBIICHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIET0 4Yepe3 IMPOBOAHMK, OT HANpsKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAaHHE TIOCJIEIOBAaTeIbHOTO ¥  MapajuleIbHOTO  COEAMHEHUU
MPOBOJAHHUKOB): TUTAHUPOBATH HCCIIEJOBAaHUE, COOMpPATh YCTaHOBKY U
BBINIOJIHATh M3MEPEHHMs, CIeAys NpPEeIOKEeHHOMY IUIaHy, (pUKCHpoOBaThH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHIE TaOMUI[ U TPadUKOB,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpeHHs (QHU3MYecKuX BenuuuH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TMPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh H3MEpPEHHs, cOOMpaTh
AKCMEPUMEHTAIBHYIO YCTAHOBKY, CJIeaysl MPEAIOKEHHON WHCTPYKLUH, U
BBIUMCIISATH 3HAUCHNE BEJIMUNHBI,

COOJII0IaTh MPpaBUJIa TEXHUKU 0€30MaCHOCTH IIPpHU paboTe C J1ab0paTOPHBIM
o0opyIOoBaHUEM;

XapaKTepu30BaTh MPUHIUINBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha HMX OMHCAHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHMS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETpP, CUETYHK 3JICKTPUUECKOM HHEPIHH, SIEKTPOOCBETHUTEIHHBIC
NpUOOPBI, HarpeBaTEIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHE
MPEIOXPAHUTEIIH, FTEKTPOMArHUT, JIEKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWCTBAX (PU3MUECKHUX SIBICHUN U HEOOXOIUMBIC
¢duznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA W W3MEPHUTEIHHBIC
npuoboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUS, 3JIEKTPOCKON, PEOCTar), COCTABIATh CXEMBI JIIEKTPUUYECKHUX
Henei ¢ mocnea0BaTeIbHBIM U MapaylIebHBIM COCTUHEHHEM DJIEMEHTOB,
pasnuyasi yCIIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWH(GOpPMALKI0O O  IpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
XKHU3HU U obecriedyeHus: 0€30MacHOCTH TIPH OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIoLIeH cpee;

OCYIIECTBIATh TOHUCK HHpoOpMAMK  (PUINYECKOTO  COACpKAHUSI B
HNuTepHere, Ha OCHOBE WMEKIOIIUMXCSA 3HAHUW U NYyTEM CpPaBHEHUSA
JIOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIU MOKET OBITH HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUl HAYyYHO-TIOMYJISPHYIO
JUTEpaTypy (U3NYECKOTO COAEpXKAHMsI, CIIPABOYHBIE MaTEepHUaIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHHUS,
0000mass uHMOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOIrO
COJEp)KaHus, B TOM uHucie MyOJUYHO MPEACTABIATH PE3YJbTaThl
MPOEKTHON WJIM HCCIENOBATENbCKON ACSITENbHOCTH, MPU 3TOM TPaMOTHO
UCIIONb30BAaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOX/1ATh BBICTYIIJICHUE [TPE3ECHTAIUEH;

IpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIIENOBAaHUN (PU3NYECKUX
MPOIIECCOB paCHpeleNaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTaBICHHBIMU 33JladaMHM, CJICIUTh 3a BBHIMOJIHEHUEM IUTaHA JICHCTBUHA U
KOPpPEKTUPOBaTh €ro, aJeKBAaTHO OIIEHUBAaTb COOCTBEHHBI BKJIaa B
JeSITeIbHOCTD TPYIIIbI, BHICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K koHiry o0ydenust B 9 kjiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

WCMOJIb30BaTh TMOHATHUS: CHCTEMA OTCYETA, MaTepuajbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEILHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmaius
(ympyras, mjiacTuyeckas), TpPEeHHE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
LHEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTb,
CIEKTPHI UCIYCKAHUS M TOTJIOIICHUS, anbda, OeTa- U raMMa-u3IIy4eHus,
M30TOIIbI, Si/IEpHAs SHEPreTUKaA;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEUHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBU)KEHHE, CBOOOJHOE
MaJIcHUe TeJ, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE IBM)KEHHE, KOoJeOaTelIbHOE IBMKEHHE (3aTyxarolue U
BBIHYKJICHHbIE KOJIEOAaHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclHpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJI0ro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JIy4YEeHHMs]) M0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBJICHUN B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOJE:
IIPWINBBI U OTJIUBBI, JBIKEHUE IUIaHeT COJIHEYHOUW CUCTEMBI, PEaKTUBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3X0, LBETa Te,
ONTHYECKHE SBJICHUS B MPUPOAE, OMOJIOrMYECKOE NEWCTBHE BUAMMOTO,
yJIbTpauoJETOBOIO M  PEHTIEHOBCKOIO M3JIYYEHHM, €CTECTBEHHBIM
pPaAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PaJUOAKTUBHOE H3IyUYCHHE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBUE pPAJMOAKTHBHBIX M3JIyYE€HUH Ha
OpraHu3M 4eJIOBeKa), IMPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/Jady B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOICTBa (MPU3HAKU) (PU3HUYECKUX
SIBIICHUI;

ONKCHIBATh U3YYECHHBIE CBOICTBA TEN M (PU3UYECKHE SIBICHHS, UCIOIB3YS
bu3nyeckue BeIWYUHBI (CpEelHSsI U MIHOBEHHAas CKOPOCTb Tella Mpu
HEPaBHOMEPHOM JBW)XCHHH, YCKOPEHHE, NEPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CUia YNPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HMMIYJbC TeJld, HWMILYJIbC CHUJIbL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMalbHAs SHEpPrus Teja,
IIOJHATOrO0 HaJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHASL DHEPIUs CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPIus, IMOJIHAasg MEXaHUYecKas >SHEeprus,
NEepUOJl U YacTOTa KoyieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKa3aTelb MPETOMIICHUS CPENIbl), IPU OMMCAHUU
IPAaBWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIMYMH,
00O3HAYCHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PM3UYECKYIO BEJIMYMHY C APYTMMH BEJINYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIMK CHJI, NPUHUUI OTHOCHTENIbHOCTH ['anuies,
3aKk0oHBI HBIOTOHA, 3aKOH COXpPAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOT'0 YUCEN



OpU AAEPHBIX PEaKIUsAX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil NMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C OMnopoll Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DPU3MYECKUX SIBICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacu€THhIE 3ajaud (omuparolmuecs Ha cucteMy u3  2-3
YpaBHEHHUI), UCTIONb3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (pU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHUS 3aJadyd 3alKChiBaThb KpPAaTKOE
YCIIOBUE, BBIABIATh HEIOCTAIOIINE WM U30BITOYHBIE JAHHBIEC, BBIOMPATH
3aKOHBI U (POpPMYIIbI, HEOOXOAUMBIE JJISl PELICHUS], TPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUIUUYECKOU
BEJIMYUHBI,

pacrno3HaBaTh MpoOOJEMBbI, KOTOPbIE MOYKHO PpEUINTh [pPU IOMOILU
(U3NYECKUX METO/OB, MCIONb3Yysl ONHCAHUE HCCIIEOBaHUS, BbLACIATH
IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABMWIBHOCTH MOPSJKa
NPOBEJCHUS  UCCJEAOBAHMS, JeNaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB,;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(Gu3nYecKuX CBOMCTB Tea (M3ydyeHUE BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUsl SHEPruu, 3aBUCUMOCTb MEpHOJa KoJeOaHW MNpY>KMHHOTO
MasiTHHKA OT Macchl I'py3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MAJIbIX KOJIEOAHUM, MPSIMOIIMHEHHOE paclpOCTPAaHEHHE CBETA,
pa3nokeHne Oenoro cCBeTa B CHEKTP, U3YUYEHUE CBOMCTB M300pa)KE€HUs B
IJIOCKOM 3€pKajie W CBOMCTB M300pakeHUs mpeaMera B coOuparouieit
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB H3ITy4YEeHMs):
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY U3 M30BITOYHOrO Habopa
o0OpyOBaHUs, ONHCHIBATH  XOJ ONbITAa W  €ro  pe3yJbTarhl,
(opMyJIMpPOBATH BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, omnpeenss
CpeqHee 3HAa4YeHHE W3MEpSIeMOil BeaHuuHbl ((POKYyCHOE paccTOsHUE
coOuparoleil JIMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHUs
(M3MepUTENHHOTO TPHOOpPA);

IPOBOAMTH MCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEpPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIB)KEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoaa
KoJIe0aHUI MaTeMaTU4eCKOro MasiTHUKAa OT JJUHBI HUTH, 3aBUCHMOCTH
yIjla OTPAKE€HHUs CBETa OT yIVIa MAJEHUs U yIJIa MPEIOMJICHUs OT yria



NajieHus1): TUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpPOBaTh PpPe3yJbTaThl IOJTYYEHHON 3aBUCHMOCTH
(¢bu3MYeCKUX BEIMYMH B BUJE TAOMUIl M rpadUKoOB, JI€JaTh BBIBOJBI IO
pe3yJbTaTaM UCCIeI0BaHuUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHUS (U3UYECKUX BEIMYUH (CpEaHsIs
CKOPOCTh M YyCKOPEHHE Tella TMpPH PaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, XKECTKOCTh MPYKUHBI, KOIPPHUIIUEHT
TPEHUsI CKOJIbKEHUsS, MEXaHWdeckas paboTa M MOIIHOCTh, 4YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAasTHHUKOB,
ONTHUYECKas CUJa coOuparome JIMH3bI, PaJAUOAKTUBHBIA  (HOH):
MJIaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHSTh U3MEPEHUS, CIENYs MPEIOKECHHON WHCTPYKIIUHU, BHIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYYEHHBIC PE3yJIbTAThHI C yUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe C 1ad0paTOpHBIM
000pyI0OBaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKA W3YUYEHHBIX (DU3UYECKUX MOJIENICH:
MaTepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TEI0, TOYEHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJelb aroMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPHUHIIMIBI  JEHCTBHUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM Ha WX ONucaHus (B TOM 4YHCIE:
CIIUJIOMETP, NATYMKW TOJIOKEHHS, PACCTOSHUS W YCKOPEHUs, paKera,
9XOJO0T, OYKH, TMepuckom, (oroammapar, ONTHYECKHUE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoauMmble (puznueckue
3aKOHOMEPHOCTH;

UCITOJIH30BATh CXEMBI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTENBHBIX MPUOOPOB W TEXHOJOTHYECKUX TPOIECCOB
Opy pelIeHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl ISl
MOCTPOEHUS U300paKEHUI B TNIOCKOM 3€pKajie U coOMparolei JIMH3E;
NPUBOAWTH  TNpPUMEPHl  (HAXOOuUTh  HWH(OpMAIMIO O  TpUMEpax)
MPaKTUYECKOTO HCIOIL30BaHUS (DU3MYECKUX 3HAHWHA B TIOBCEIHEBHOM
KU3HU JUIs oOecriedeHrs 0€30MacHOCTH MPU OOpalleHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEICHHUS B OKPYKAIOIIECH CpeIe;

OCYIIECTBJIATh TOUCK WHGOpManuA (U3AYECKOTO CONCpPKaHHUSI B
HNuTtepHeTe, caMoCTOATENBHO (POPMYIIUPYsI MOUCKOBBINA 3apoc, HAXOAUTh



OyTH OMPEIENICHUs JOCTOBEPHOCTH MOIYYEHHON HMH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOJHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBHIMOJIHEHWN YY€OHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
auTeparypy  (QHU3MYECKOTO  CONIEp)KaHHs, CIPAaBOYHBIE MaTepHUAaIbL,
pecypcbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M yCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMallMU W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHMUS,
nyOJIMYHO IPEACTaBIATh Pe3yIbTaThl MPOESKTHOM WM UCCIIeI0BATENbCKON
NESTENbHOCTH, TMpPH 3TOM TPaMOTHO  HCIONB30BaTh  HM3yUEHHBIN
NOHATUHHBIN ammapar M3y4yaemMoro pasjena (U3MKH W CONpPOBOXKIATH
BBICTYIUICHHE TIIpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEH ayAauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kountpoububie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpa
bu6nmoreka [IOK
11 o - 2 0 0
YSHKE = Hayxa O HpHpOAc https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 O} 2 1
VISHHACCKHE BEHANHRL 0 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHBII METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o pasuerny 6
Pa3nen 2. [lepBoHayanbHble CBeIeHNSI 0 CTPOEHNH BellleCTBA
bu6nunoreka [JOK
2.1 1 0 0
Crpoenne peuiecTsa https://m.edso00.ru/7f416194
JIBH>KeHUE M B3aUMOJIEMCTBUE YaCTHI] bubmuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.edso00.ru/7f416194
Bbu6nuoreka [JOK
2. A 2
3 rperaTHbIE COCTOSIHHSI BEIIECTBA 0 0 httos://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe M B3auUMojielicTBHE TeJl
bubmuorexa [JOK
A M 3 0 0
3 CXAHMHACCROC ABIIICHHC https://m.edsoo.ru/7f416194
3.2 WHuepnus, Macca, IIOTHOCTh 4 0 1 bu6nmoreka [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
bu6mmorexa [IOK

33 Cuna. Bujet cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 0 bubnmnorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nuoreka [JOK
42 Jlarenie XuAKoCTH ° 0 https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChepHO® AaBICHHC 6 0 https://m.eds00.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MomHOCTb. DHeprus
bubmuoreka [JOK
51 P 3 1
360Ta 1 MOIHOCTS https://m.edso0o.ru/7f416194
bu6nmoreka [IOK
5.2 IT 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 eRanHHeCkad Jneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Pa3nen 1. TensioBble siBJaeHUs
. bubnmoreka [JOK
1.1 CrtpoeHnue u cBOICTBa BELIECTBA 7 0 0 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teruosbie mpoecce! 21 L > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpuYecKHe H MATHUTHBIE SIBJICHUS
21 OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 0 1 bubmumorexa [IOK
' U WX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
2.2 I1 i i 2 1 7
OCTOSIHIRI SICKTPMHECKIT TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCmt https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4 0 0
JICKTPOMATHUTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Pa3zjnen 1. Mexanuveckue siBJIeHUSs
11 MexaHU4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmorekxa [IOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SanMoAeHcTBHE el https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 0 3
AKOHK! CoXpanem https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. Mexannyeckue Kojae0aHUs U BOJHBI
bubmunorexa [JOK
21 M 0 7 0 3
CAMIICCIHE KOOI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHIACCINE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJe U 6 0 2 bubnuoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pa3znen 4. CBeToBbIE AABJIEHHSI
4.1 3aKOHBI pacCIIPpOCTPAHEHHUS CBETA 6 0 2 bubnuorexa [IOK



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

bubmunorexa [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fALadas
bu6mmoreka [JOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nea 5. KBaHTOBbBIE sIBJEeHUS
bub6mmoreka [JOK
51 Hcnyckanue 1 NOrioiEeHrne CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.2 CTpoeHHE aTOMHOTO Aipa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
) S 7 1
53 /ICPHPIC PEaKiiti https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3znea 6. [loBTOpuTEILHO-0000 A0 NI MOYJIB
6.1 [ToBTOpeHME M 0000IIEHNE COMCPIKAHUS 9 5 but6mmorexa [IOK
' Kypca husuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJJMYECTBO YACOB I10 [TPOT'PAMME 102 27



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabubie | IlpakTnueckue i ppoBnie
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypenI
OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUU U X ONBITHBIE 1 bubmmorexa LOK
https://m.edso0.ru/ff0a5256
MIOATBEPKIACHHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, JKUIKOTO U 1 bu6muoreka [JOK
raz000pa3HOro COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OO0BsicHeHHE CBOMCTB TBEPOTO, JKUJIKOTO U
4 ra3000pa3HOro COCTOSIHUH BelecTBa Ha 1
OCHOBE TOJIOXKEHHUI MOJIEKYJISPHO-
KHMHETHYECKOU TeOpUH
but6mmoreka [IOK
5 Kpucrannmaeckue u amopdHsbie TeIa 1 httos://m.edsoo.ru/f0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bu6muoreka [IOK
IToBEpXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIMpeHHE U CIKATHE 1 Bubmmorera [IOK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TEMIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHKEHHSI YaCTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHUs 1 bu6muoreka [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruionepenaun 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

Ypoxk-kordepenmus "[IpakTaueckoe

https://m.edsoo.ru/ff0a6412

11 MCII0JIb30BAHUE TEIJIOBBIX CBOMCTB BEILIECTB bubmmorexa LOK
\ https://m.edsoo.ru/ff0a65c0
Y MaTEepUAJIOB B LEJSIX YHEProcOepeKeHUs
12 KonnuectBo TemnoTsl. Y nenbHas bu6nmoreka IIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OanaHca. bu6mmoreka [IOK
TernooOMeH U TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas padota "UccnenoBanue
14 SBJICHUS TEIUI00OOMEHA MPU CMEIIMBAHUU Bubnmorera [IOK
" . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiuei BOBI
Pacuer konmuecTBa TETMIOTHI,
15 HEO0OXOUMOTO JIJISI HarpeBaHUs Teaa 1
BBIJICTIIEMOT0 UM TP OXJIAXKICHUU
16 JlaboparopHuas padota "OnpenencHue bu6muoreka [IOK
yAENbHOU TEMJI0EMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprusi TOIUINBA. Y IeJIbHAs TEIIOTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue n oTBEpAECBaHUE
18 KPUCTAJUTMUECKUX TeJl. Y AesbHas TeIIoTa bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaboparopHnas padota "Onpenenenue bubnmoreka [JOK
YIEIbHOM TEIUIOTHI IUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIECHCALIUS. bubnuorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
but6mmoreka [IOK
21 napooOpa3oBaHus U KOHJIEHCAIIH.

3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHUS OT

https://m.edsoo.ru/ff0a786¢
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aTMOC(epHOTO TaBJICHUS

22

BnaxHocts Bo3ayxa. Jlaboparopuas pabora
"OnpeneneHne OTHOCUTEIBHOM BIIaKHOCTH
BO3/1yXa"

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

23

Pemenue 3a1au Ha onpeeseHUe BIAKHOCTH
BO3/IyXa

24

[TpuHIUITBEI paOOTHI TETUIOBLIX JBUTATEICH.
[TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CTOpaHHus

25

KII TermoBoro nurarens. TernmoBbie
JIBUTATENH U 3aIHUTa OKPY>KAIOLIEH Cpeibl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpPAaHCHHUS U MMPEBPALICHUA SHCPIrUn
B TCIJIOBBIX IpoHeccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"TemnoBele gBiacuua. U3Mmeneune
arperaTHbIX COCTOSIHUM BenecTBa"

bu6anoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas padota o teme "TerioBbie
sBieHUs. MI3MeHeHne arperaTHpIx
COCTOSTHUH BerecTBa"

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

29

3JICKTpH3aLIH${ TCII. I[Ba poaa
QJICKTPHUUYCCKUX 3apsa 0B

30

Ypoxk-ucciaenoBanue "DIeKTpU3aAIUSI TENT
MHAYKIHMENW U IPU CONMPUKOCHOBEHUH"

31

B3aumopelicTBre 3apsiKeHHBIX Tel. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

Onextpuueckoe nosie. HanpskeHHOCTh
ANEeKTpU4ecKoro nois. [IpuHnumn
CYNEpIO3ULUH IEKTPUUECKUX MO

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a
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Hocutenu snekTpuyeckux 3apsioB.

33 .
DneMmeHTapHbIi 3apsia. CTpoeHue atoMa
34 ITpOBOAHMKY U TUAJIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHUSI HIEKTPUUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha MprUMEHEHNE CBONCTB bubnmnoreka [JOK
ANEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHA TOK, YCIOBHUS €ro
36 cyuiecTBoBaHMs. MIcTOUHUKH Eubmiorexa ITOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUS 3NIEKTPUUECKOr0 TOKa Bubnrorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jlelicteue
38 3JIEKTPUYECKOTO TTOJISI Ha MPOBOJHUKHU U 1
JTADIICKTPUKH"
39 DIIEKTPUUYECKHUI TOK B METaJJIaX, but6mmoreka [IOK
JKUAKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lemb U €€ COCTaBHbIC YaCTH
41 Cwuita Toka. JlabopaTopHas pabora 05 bubnmnoreka [JOK
"N3mepeHune U peryarupoBaHUe CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HampshkeHue. BoapTMerp.
42 JlaGopaTopHast pabota "U3mepenue u 0.5 bubmmorexa [JOK
| https://m.edsoo.ru/ff0a9e14
peryIupoBaHUe HANPSKESHUS
43 CornpoTHBIIeHHE POBOAHUKA. Y JIETHHOE bu6mmoreka [JOK
COIIPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabora "3aBUCUMOCTh
44 3JIEKTPUIECKOTO COMTPOTHUBIICHUS 1 bubnmnoreka [JOK

MIPOBOJHHKA OT €0 JJTUHBI, IJIOIIA !
NOTIEPEYHOr0 CEYeHusl U MaTepuana”

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTE CHIIBI TOKA OT HAIPsoKCHUA.

bubnunorexa [IOK

45 3akon Oma 1t yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 bubanoreka LIOK
PE3UCTOP, OT CONMPOTUBIICHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsOKEHUs Ha pe3nuctope”
47 [locnenoBarenbHOE U apaJIIEIBHOE
COEAMHEHUS TPOBOJHUKOB
JlabopaTtophast pabota "IIpoBepka mpaBuia
48 CJIO’KEHUSI HAPSKEHUH Tpr bu6mmoreka [JOK
MOCJIE0BATEIIbBHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTtophast pabota "IIpoBepka mpaBuia
49 TUTS CI:IJILI I")rOKa Il')IpI/I napanieﬂbiOM ’ bubmmorexa [TOK
| https://m.edsoo.ru/ff0aadle
COCMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npumeHeHne 3akoHa OMa bu6nuoreka [IOK
JUISL Pa3JIMYHOTO COEAMHEHUS] TPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH 2JIEKTPUUECKOTO TOKA. bubnunorexa [IOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTopHnas pabora "OnpeznencHue bubnuorexa LIOK
paboThI U MOLTHOCTH 3JIEKTPUYECKOrO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTprUYecKue Lenu 1 MoTpeOuTenu
53 aneKTlg)quCKoﬁ SHEPTHUH B gr),ny. KopoTtkoe Bubnmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonrotroBka K KOHTPOJIBHON paboTe MO TeMe
54 "OnexTpuuecKue 3apsaasl. 3apsHKCHHbBIE TEa bu6mmoreka [JOK

U UX B3auMojercTBus. I1ocTOSHHBIN
ANEKTPUIECKUN TOK"

https://m.edsoo.ru/ff0abd2c
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55

KonTponbHas pabota no teme
"InexTpuuecKue 3apsaabl. 3apsHKCHHbBIC Tena
U uX B3aumojierctBus. IlocTOSSHHBIN
ANEKTPUUECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MAarHUTHI, NX B3aNMOJICHCTBHE

57

Vpoxk-uccnenopanue "N3yuenue nonei
HOCTOSIHHBIX MAarHuTOB"

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarnauTHOe 110J1e. MarautHoe nojie 3eMid U
€ro 3Ha4CHUC AJIA )KM3HU Ha 3emie

bu6anoreka LIOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTtena. MarautHoe mosie
ANIEKTPUYECKOro Toka MaruutHoe nose
KaTyIIKH C TOKOM

bubmmoreka [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue 3eKTPOMArHiTOB B TEXHUKE.
JlabopaTtopHnast pabota "U3yuenue neicTBus
MarHuTHOTO TI0JISI Ha MMPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb IOCTOSIHHOTO TOKA.
Hcnionbs3oBaHUE 3JEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPONUCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabota
"KoncTtpyupoBanue u u3yueHue paboTsl
aneKTpoaBUrarTesns”

bubnunorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajges. 3aKOH JIEKTPOMArHUTHON
uHaykunu. [pasuno Jlenna

63

OnekrporeHeparop. CriocoObI MOTydeHuUs
AIEKTPUIECKON SHEPTUU. DIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHHKAX YHEPTUU

64

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DNEKTPUYECKUE U MATHUTHBIC SIBICHUS"
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65 KonTponbHas pabota no teme 1 bubmmoreka [JOK
"DNEKTPUYECKUE U MATHUTHBIC SIBICHUS" https://m.edsoo.ru/ff0ach14
66 Pabota ¢ Texctamu 1o Teme "TermoBbie 1 but6mmorexa [IOK
ABJICHUS" https://m.edsoo.ru/ff0acc5e
67 Pa6ora ¢ Texcramu o Teme "IlocTosTHHBIH 1 bubmuorexa [IOK
ANEKTPUIECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PaGora ¢ Texctamu mo Teme "MarHuTHbIe 1
siBJIeHUs"
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 14.5
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne nupposbIe
Tema ypoka Kontpoabubie  IIpakTuueckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MexaHnnueckoe qBrkeHne. MatepuaiibHast 1
TOYKa
5 Cucrema orcueta. OTHOCUTEIBHOCTD 1 bu6mmorexa [IOK
MEXaHNYECKOI'0 IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TIPSMOIMHEMHOE JIBUKEHHUE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpIMOIMHENHOE IBUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [TpsimonuHetHOE PaBHOYCKOPEHHOE 1 bubmmorexa [IOK
JIBHKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JABIKEHUs. [ paduk 1
CKOPOCTH
JlaboparopHnas padota "OnpeneneHue
7 CKO pCHI/IfI) Tenell) npu aBHopCKO CHHOM 1 1 bubmorexa HOK
yCKoP PP . yeKop " https.//m.edsoo.ru/ff0adb18
JIBUDKEHUH 110 HAKJIOHHOM TJIOCKOCTH
8 CBoOogHoe nagenue teir. OneiTe! [ ammnes 1
PaBHOMEpHOE BIKEHUE 10 OKPYKHOCTH.
9 Tlepron E yacrora 00 aH_IeHI/ISIpJ}_][I/IHef/'IHaSI 51 1 buGnnorexa LIOK
P P ' https://m.edso0.ru/ff0ael176
YIJIOBasi CKOPOCTH
10 LleHTpOCTpEMHUTENTEHOE YCKOPEHHE
11 [Tepssiit 3akoH HetoToHa. BekTop cuiibl 1 bubmuoteka [IOK
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https://m.edsoo.ru/ff0ae612

12 Bropoit ?:aKOH HeroToHa. bubnmoreka [IOK
PaBrozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
. bubnmnorexa [JOK
13 Tpetuit 3akon Hetorona. Cyneprno3unus cuil httos://m.e dsocI)l.ru /£026982
14 Pemenue 3a1ay Ha IpUMEHEHHNE 3aKOHOB bubmmoreka [IOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnmnorexa [JOK
15 Cuna ynpyroctu. 3ot Iyia https://m.edSO(I)l. ru/ff0aeca2
16 Pemenue 3agad no reme «Cuiia ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubamnoreka [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubanorexka [HOK
18 Chua Tpenus https://m.edSO(I)l. ru/ff0af738
19 Pemenue 3agau mo reme «Cuia TpeHUs» ngj;;t;igg}:f 0afa26
20 JlaGopaTopHas padora "OnpezneneHue bu6muoteka [IOK
Kod(UIIMEeHTa TPEHUS CKObXKCHHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau mo teme "3akonsl HeroToHa. Bbubnuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffO0afb8e
29 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubmuorexa [JOK
TATOTEHUS. Y CKOpPEHHE CBOOOHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpepennus " J[BukeHne T€I BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (ConHeuHast
cucrema). ['amaktuku"
24 Pemenue 3agau no reme "Cuina TSHKECTH U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHUYecKas CKOPOCTb. bubanorexa HOK
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCHEe MaTepuanbHOU TOUYKHU.
AbcomoTHO TBEpOE Teno. PaBHoBecHe

butmmoreka [{IOK

26 .
TBEPJIOTO TEJA C 3aKPEITIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn
PaBHOBeCHE MaTepuanbHOU TOUKH.
97 AOGcomoTHO TBEpAOE Teno. PaBHOBeCHe
TBEPJOTO TeJNA € 3aKPEIUIEHHONW OCBIO
BpanieHusi. MomeHT cuiibl. LleHTp TsxkecTn
28 Pemenue 3agad mo reme "MOMEHT CHITBIL. bubmorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[TonrotoBka K KOHTPOJIBHON pabOTE MO TeMe
29 "MH YECKoe BIE)KCHI/IG ’ bubmmorexa LOK
€XaHu .
N a Y https://m.edsoo.ru/ff0b0408
B3anmopeiictBue Ten
KoHnTponbHast pabora 1o teme
30 "M P P BHKCHI bubnuorexa LIOK
€XaHU4EeCKOe .
N a \ https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynbe Tena. UMiynse cuitbl. 3aK0H
31 co Z e JH,Za Yupyroe u bubnmorexa LIOK
XPaHEHUS UMIT .
P Y N Py https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMOCHCTBUE
32 Pewenue 3agau no teme "3akoH coXpaHeHUs bubnuorexa [JOK
uMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koH(pepeHnus "PeakTuBHOE ABMKEHNE
B IIPUPOJIE€ U TEXHUKE"
bu6nuoreka [IOK
34 Mexannueckas paboTa 1 MOIIHOCTh
p B https://m.edsoo.ru/ff0b0a84
35 PaGoTa cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubmuorexa [JOK

CUJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8
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JlabopaTtopHast pabota «Ornpesenenne
paboTHI CHIIBI TPEHHS ITPH PABHOMEPHOM

36
JBUKEHUHU Te€JIa IO TOPU30HTAIBHOM
MOBEPXHOCTH
37 CBs13b 2Hepruu u padoTsel. [loTeHManpHas
SHEPrus
38 Kunernueckas sueprus. Teopema o bu6mmoteka [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs SHEPTHH B MEXaHHUKE
40 JlaGopaTopHast pabota «3yuenue 3akoHa bubnmnorexa [JOK
COXPAHEHUS SHEPTUM) https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE IBMIKEHUE U €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojiebaHusi. BeIHyKIeHHbBIE bubnmnorexa [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHueCcKui U MPYKUHHBIA MASITHUKU
Ypok-ucciaenoBanue «3aBUCUMOCTb MEPHOJIA
44 KoJIeOAHHUH OT )KECTKOCTH MPYKUHBI U MaCChI bubmorexa [TOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpanienue sHEPrun Npu MEXaHUUECKUX
KOJICOaHUAX
JlabopaTtopHast pabota «OrnpezeneHne
46 qacrorf)rm I/IpHe P?ona Kone6aim?1 MPYKUHHOT'O bubnmorexa [TOK
P Py https://m.edsoo.ru/ffOblaec
MasITHUKa»
JlabopaTopHnas pabora «IIpoBepka
47 HGSaBI;ICI/H\I/I)OCTI/IpHe noaa IfOJ'IegaHI/Iﬁ rpysa bubmmorexa [TOK
P py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIICHHOTO K HUTH, OT MaCChI Tpy3a»
48 Mexanunueckue BojiHbl. CBOMCTBA bubmmoreka [JOK
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MEXaHHUYECKUX BOJIH. HpO)IOJ'II)HBIe n
MONCPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

Ypok-koHpepenius "MexaHnueCKre BOJIHBI

49 ) .
B TBEpAOM Teiie. CeiicMuyeckrue BOIHBI"
50 3ByK. PacnipocTpaneHnne u 0TpakeHHE 3ByKa
51 VYpoxk-uccnenosanue "Habmatonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTUYECKUN PE30HAHC
53 Ypok-koupepenuus "YapTpa3sByK U bubnmoreka [IOK
UH(Pa3BYK B IPUPOJIEC U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[TonroroBka Kk KOHTPOJIBHON paboTE MO TeMe
" bubnuorexa [JOK
54 3aKoHBI COXpaHEeHHS. MexaHnuecKue
. https://m.edso0.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KonTponpHas padora mo teme "3aKoHbI
55 coxpaHeHus. MexaHn4eckue KoneOaHus u
BOJIHBI"
DNeKTpOMarHUTHOE TOJIE. bub6mmoreka [IOK
56
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMATHUTHBIX BOJH
VYpoxk-kondepennus "llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubmmoreka [IOK
AJEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpoxk-uccnenopanue "M3yueHue cBOMCTB
butmmoreka [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
" https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeeieHre YacTOThl U
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JJINHBI BHGKTPOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHasl pUpoja CBETA.

bu6nmmoreka [IOK

61
CxopocTtb cBeTa. BomHOBBIE CBOIICTBa CBETa https://m.edso0.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuneitHoe
62 acIrpocTpaHeHue ceera. 3armenns ComHna bubnnorexa LIOK
pactipoctp ' https://m.edso.ru/ff0b3658
u JIyHbI
3akoH oTpaxeHwus cBeTa. 3epkana. Pemenue
63 3a/1a4y Ha IPUMEHEHHE 3aKOHA OTPAKEHUS bubmmorexa [JOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bub6nuoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmmorexa LOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpaXXCHUA B OIITUUCCKUX CBETOBOAAX
Jlaboparopnas pabota "HccnenoBanue
66 3aBUCUMOCTH YTJIa MPEIOMIICHHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexno""
Ypok-koHpepentus "Hcnonb3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
butmmoreka [JOK
68 JIunzel. OnTHyecKas CHiia JTUH3bI
https://m.edsoo0.ru/ff0b3f2c
bubmuorexa [JOK
69 [TocTpoeHue n300pakeHUH B IMH3aX
P P https://m.edsoo.ru/ffOb444a
JlabopaTopHnas pabota "OmnpeneneHue
PaTopHaz p P . bu6nmorexa [IOK
70 (OKYCHOTO PACCTOSIHHS M OTITUYECKON CHITBI

cobuparomieit TuH3bI"

https://m.edsoo.ru/ff0b4206
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71 VYpoxk-koHpepenmus "OnTuyeckue JINH30BbIC bubnmnoreka [JOK
npudopsr” https://m.edsoo.ru/ffOc0a7e
72 ['ma3 kak ontuveckas cucreMa. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "ledextsl 3penns. Kak
COXpaHUTH 3peHue"
Paznoxenne 6enoro ceta B cieKTp. OMBITHI
74 HoroTona. CnoxeHue CreKTpaabHbIX IBETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBera
JlabopaTtopnas pabota "OMBITHI 11O
75 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP H bubanorexka [HOK
BOCIIPUSITHIO LIBETA MIPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
Ha0JI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"
VYpoxk-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: qucriepcus, HHTepdepeHnrs u
mudpaxius"
77 OmnsiThl Pesepdopaa u manerapHast MosieNb bubnnorexka [HJOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcenyckanue ¥ noriomueHue cCBeTa arOMOM. bubmunoreka IIOK
KBantsl. JInneiuyaTeie crieKTpsl https://m.edsoo.ru/ff0cl44c
80 VYpok-npaktukym "Halnronenue cekTpoB bubmmoreka [JOK
uciyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa LIOK
https://m.edso0.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK
82
MOJIEIIb https://m.edsoo.ru/ff0cl18ac
83 PannoaktuBHbIe peBpareHus. M30Tomns bubnuorexa [JOK
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Pemenue 3aga4d mo reme: "PagnoakTuBHBIE

https://m.edsoo.ru/ffOclal4
bu6mmorexa [IOK

84 npeBpanieHus" https://m.edsoo.ru/ffOclb4a

85 [lepnon nonypacnana

86 Ypoxk-koHpepennus "PagnoakTuBHbIC bubnmnorexa [JOK
U3IIy4CHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edso0.ru/ff0c2126

87 SAnepHble peakyu. 3aKOHbI COXPAHEHUS bubanorexa [JOK
3apsI0BOTO0 U MAaCCOBOI'0 YHCEI https://m.edsoo.ru/ff0c1c58

88 OHeprus CBsI31 aTOMHBIX s1ep. CBA3b MacChl bubmmoreka [JOK
Y DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pewenue 3agau no reme "SAnepuoie
peakuun"

90 Peakuyu cuHTe3a U AeneHud aaep. bu6nuoreka [JOK
Hcrounnkn sHeprun CostHIA U 3BE3 ] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SAnepHas 3HEpreTHKA.

91 JlelicTBUsA palMOaKTUBHBIX U3JIyYECHHUU Ha
JKUBBIE OpraHU3Mbl"

[TonroroBka Kk KOHTPOJIBHON paboTe MO TEME

92 "DJIEeKTPOMArHUTHOE TOJIE. bubanorexa [JOK
DneKTpOMarHUTHbHIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabota no teme

93 "DIEeKTPOMArHUTHOE TIOJIE.
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, 0600meHne. JlabopaTopHbIe bubmuorexa [JOK
paboTsl o Kypcey "BzaumoneiictBue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06061eHNe. Penienne bubmmoreka [JOK
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PACUCTHBIX U KAYCCTBCHHEBIX 3a/ia4 IO TEMC
"TermoBbie MpOIECCH”

https://m.edsoo.ru/ff0c2572

[ToBropenue, o0o0eHue. Pemenne

bubmuorexa [JOK
96 pacyeTHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1
N https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX ABUraTenei"
[loBTOpenue, 060061eHue. Pemenne
bubmorexa [JOK
97 pacUETHBIX U KQUECTBEHHBIX 3a7a4 [0 TEME 1
https://m.edsoo.ru/ff0c2b30
"KILJI anekTpoycTaHOBOK"

98 [ToBTOpenue, 0600meHne. JlabopaTopHbIe 1 1 bubmuorexa [JOK
pabotsl 1o Kypcy "CBeToBble ABieHUS" https://m.edsoo.ru/ff0c2c52
[ToBTopenue, o6o0meHne. Padora c

99 TEKCTaMHM 10 TeMe "3aKOHbI COXpAHEHUS B 1 bubmmorexa [JOK

" P https.//m.edsoo.ru/ff0c2d6a
MEXaHHKe

100 [ToBTOpenue, 06o6menHue. Pabota ¢ 1 bubmmorexa [IOK
tTekcTamu 1o Teme "Konebanus u BOJIHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBropenue, o6o0menue. Padora c 1 bubmmoreka [IOK
TekcTamu 1o Teme "CBeToBbIe ABICHUSA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 00o06meHue. Pabota ¢

102 TekcTamu 1o Teme "KBanToBas u simepHas 1
¢uznka"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka 9 knacc/ [eppiiukun .M., I'ytHuk E.M., IBanoB A.W. u 1p.

AxnmonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

» ®usuka, 8 knacc/ [lepoimkun A.B., O6111eCTBO ¢ OrpaHUYCHHON

OTBETCTBEHHOCTHIO «[PODAY; AxtinonepHoe obmectBo «M3naTenscTBo

«IIpocBemieHue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1

2.

®dusuka. 8 ki1.: yueonuk / A.B. Ilepeimikun, - M.: Ipoda

®duzuka. 8 kimacc. Meronuueckoe nocooue/ H.B @unonosuu. — M. [poda,
2015

A.E.MapoHn, E.A.Mapon «/[unaktnueckue marepuainsl. Pusnka 9 kmacey,
2010, Mocksa, [lpoda.

A.E.Mapon, E.A.Mapon «/Ilunaktnueckune marepuainnsl. Dusnka 8 kiaccy,
2010, Mocksa, [poda.

I'yrauk E. M. ®@u3suka. 8 ki1.: TeMatnueckoe U MOypOYHOE INIAHUPOBAHUE K
yueOoHuky A. B. Ilepsimkuna «®@usuka. 8 knace» / E. M. I'ytauk, E. B.
Pri6akoga. ITox pen. E. M. I'ytauk. — M.: [Ipoda, 2002

Kabapaun O. ®., Opnos B. A. ®usuka. Tectsl. 7-9 knacchl.: Y4yeOHo-

MeToanueckoe nmocodue. — M.: [Ipoda, 2000



MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

1. http://school-collection.edu.ru/

2. https://lesson.edu.ru/

3. https://resh.edu.ru
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