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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nke Ha ypPOBHE OCHOBHOIO o00IIero o0pa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom denepaibHON pabodeit mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanus yaeOHOro npenmera « Du3nkay.

Conepkanne mporpamMmbl 1Mo (GU3MKE HampaBieHO Ha (QopmMupoBaHue
€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 ¢u3nKe yCcTaHABAMBAET pachpenesieHne y4eOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), rnpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCsl.

[Iporpamma 1o ¢u3mke paspaboTaHa ¢ IEIBIO OKAa3aHUS METOIUYECKOMN
MOMOIIM YUUTEIIIO B CO3/IaHUM paboydeil mporpaMMebl 10 y4eOHOMY MIPEMETY .

dusnka SBIIETCS CUCTEMOOOPA3YIOIIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TMOCKOJBKY (PU3UUECKUE 3aKOHBI JIe)KAT B OCHOBE IIPOIECCOB U
SBJICHUM, W3y4aeMbIX XWMHEHW, OHWOJIOTHEH, acTpoHOMHEW © (PU3HIECKOU
reorpadueli, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYIO KapTHUHY MHDa,
IpeloCcTaBisieT HauboJiee SCHble O00pa3lbl MPUMEHEHHS HAay4yHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIIaBHBIX 3a/1ad (PU3WYECKOTO O0pa3oBaHUS B CTPYKType OOIIETro
o0pa3oBaHusl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpeAronaraeT OBJIAJEHUE
CIEAYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIGHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNUS;

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

Hemn wu3ydeHns (GU3NMKA Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
omnpeneneHsl B Konrenmuu mnpenomaBaHus ydeOHoro mpeamera «Duszmkay B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoin @exaepauuu, peanu3yroIHUX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPXKIEHHONW pelieHuEM



Komnernn Munuctepctba npoceinienus: Poccuiickoit ®deneparuu (IpoTOKOa OT 3
nekadpst 2019 r. Ne T1IK4BH).
ey u3yyeHus pusuku:

npuoOpeTeHne WHTEepeca W CTPEeMJICHUS OOYYalolIMXCS K HaydHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENIBCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBJICHUSM;
dbopMupoBaHHE HAay4YHOTO MHUPOBO33PEHHUSI 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, CBS3aHHOUW ¢ (DU3MKOM, TOATOTOBKA K
JanbHEeHIeMy 00y4eHHUIO B 3TOM HalpaBlICHUH.

JlocTkeHne 3TUX IIeNield MporpaMMbl 1O (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, TBOPUYECKHUX u
MPaKTUKOOPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBICHHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBl M DKCHEPUMEHTANbHBIE HCCIEIOBAaHUS C
WCITOJTIh30BAHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ uHpOpMaIMe (PU3NUECKOTO 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 u3yuenue ¢usuku (60a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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

[Ipennaraemelii B mporpaMmMe no (pu3MKe MepedyeHb JabopaTopHbIX padoT U
OIIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JI€JaeT BbIOOp MPOBEICHUS



1ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
00yyUaroImmXxcsi, CIUCKa AKCIEPUMEHTAIbHBIX 3aJIaHUM, MPeAJiaraéMbIX B paMKax
OCHOBHOTI'0 T'OCYapCTBEHHOTO PK3aMeHa 10 (PU3HKE.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHUM OKPYKAKOLIEr0 MUpa.

dusuka — Hayka o mnpupone. fABneHus npupoabl. PU3NYECKHE SBICHU:
MEXaHUYECKHUE, TEMIIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue ¢uanueckux BeluyuH. Duznueckue
npu6Oopsl. [lorpenHocts u3mMepenuii. MexiyHapoaHasi CUCTeMa €IUHMUII.

Kak ¢usuka u [pyrue ecTecTBEHHbIE HAyKd HW3Yy4aroT MPUPOIY.
EcTecTBeHHOHAyuUHbII METOJl TMO3HaHUA: HAOJIOJIEHHE, MOCTAaHOBKAa HAy4YHOIO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX SIBICHHUIA C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHu4ecKkHue, TEIUIOBBIE, DJJIEKTPUYECKHE, MATrHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®Ousnveckue MPUOOPHI M MPOLETypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpejeneHne EeHbI AeIeHUS Kbl U3MEPUTEIBHOTO MPUOOpa.
2. H3MepeHue pacCTOSHUMN.
3. H3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeEA.
4. OnpeneneHue pa3MepOB MalbIX TEJ.
5. M3Mmepenue TeMieparypbl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE TMIOTE3bI: JAJbHOCTH MOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paszpneu 2. IlepBoHayaibHbIe CBEACHUSI 0 CTPOCHUH BeLeCTBA.

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

JIBr>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) Teil. B3anMocBs3b MEXKy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO ABHKECHHUS.



2. Habmonenue nuddysumn.
3. HaOmionenue ~ siBmeHui,  OOBACHAIOIIMXCS ~ NPUTSIKEHUEM  WIIHU
OTTaJKMBAHUEM YACTUIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka JuameTpa aTroMa METOAOM psiioB  (C  UCIOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOJIIOICHUIO TETIOBOTO PACIIMPEHUS ra30B.
3. OmnbIThI MO 0OHAPYKEHHIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMO/IelCTBHE TeJl.
MexaHnueckoe IBHKEHUME. PaBHOMEpDHOE M HEPABHOMEPHOE JIBH)KCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHEpUUHU. B3ammojnelicTBHe Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBHXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Telna.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
00BéMa BellecTBa.
Cuna Kak xapakTepuCTHKa B3auMozaeucTBus Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepeHune cuibl ¢ IOMOIIBID AUHAMOMETpA. SIBIEHUE TATOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHne CKOJbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGnronenme MexaHHMYECKOTO JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHME Macc M0 B3aUMOJCHCTBUIO TEIL.
6. CnoxxeHue cuJji, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmnpepeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (IIapUKa B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpezneneHue CpelHEN CKOPOCTU CKOJBXKEHUSI OpyCKa WM IIapUKa Io
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsikeHus (jedopmanvn)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHHS OT
BECA TEJIA U XapaKTePa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHre TBEPABIX TeJl, JKHUAKOCTEN U ra3oB.



Hasnenue. CriocoObl YMEHBIICHUS U YBETMUCHHUA AaBiieHus. JlaBneHue 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. Coobmaromuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3ayHON oOonouku 3emuu. OnbiTt Toppuuemu. M3mepenue armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOro AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! nst u3MepeHus arMoc(hepHOTO TaBJICHHUS.

JlelicTBuE XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas

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

S A T o
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3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[lepenaya naBieHUs ) KUAKOCTHIO 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.

Jlabopamopnsie pabomul u onvimol.

1.

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

OnpeneneHve  BBITAJKUBAIOIICW  CUJIbI, JIEUCTBYIOUIEH Ha  TeIoO,
NOTPYXKEHHOE 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 YaCTH Te€JIa U OT INIOTHOCTH KUJKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

Pa3znen S. PaGoTra 1 MOIIHOCTH. JHEpPrusi.
Mexannueckas paboTa. MoIIIHOCTb.
[IpocThie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBuiio

paBHOBecusi pblyara. [IlpumMeHeHue mpaBuja paBHOBECUs phlyara K OJIOKY.



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

Mexannueckas odHeprusa. Kunernueckas W TOTEHIMalIbHAs DSHEPrUs.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOThI CUIBI TPEHUS TIPU PAaBHOMEPHOM JBWIKEHUU TeJa

110 TOPU3OHTAIIHHON MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaK1IOHHOM TITIOCKOCTH.

4. V3ydeHne 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMUHETHYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MoJIeKyJ. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPABIX TEJI Ha OCHOBE TMOJIOKCHUH MOJEKYJISIPHO-KUHETHYECKON TEOpHH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yactull. BuyTpeHHss sHeprus. CnocoObl W3MEHEHHUs BHYTPEHHEW SHEpPIruu:
Terionepeaaya u COBEPIIICHUE padoTEHL. Bu s TeIuIonepeaavu:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3ITyUYCHHUE.

KonuuectBo TemnoTel. YenapHasl TEIIOEMKOCTh BellecTBa. TermiooOMeH |
TEIJIOBOE paBHOBecHE. YpaBHeHHWE TeruioBoro Oananca. [lmaBieHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELICCTB. YJEJbHAs TEIIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kumenue. YnenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTrMOC(HEpHOro
JIaBJICHUSIL.

BrnaxnocTts BO3ayXa.

DHeprus TOIUIMBA. Y IeNbHAs TeIJIOTa CTOPaHMUSL.

[Tpunnuner paboTel TeroBbix nBuratenet KIIJ[ TemsioBoro aBuraresns.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUs U IIPEBPAICHUS SHEPTUHU B TEIIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHUKEHHS.
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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 COBEPIISHUN pPaOdOTHI.

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

Habmronenne mocTosHCTBa TeMIIepaTyphl IPH TUIaBJICHUU.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPY>KEHUIO IEUCTBUS CHII 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.

OnbITL, EMOHCTPHUPYIOIIME 3aBUCHMOCTH JABJICHHS BO3QyXa 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
TeIUIoNepeaau U pabOThl BHEIIHUX CHJL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BO/JIBI.

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. DjekTpuyeckne 1 MATHUTHBIE SIBJICHUS.
OnekTpuzauus Tenl. J[Ba poaa sIeKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS

3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEX]Y TEJIaMH).
Onektpudeckoe mnoiie. Hanpsxk€HHOCTh syekTpudeckoro noss. [IpuHnmn

CYyHEPHO3ULINU JIEKTPUUECKUX T0JeH (Ha KaUeCTBEHHOM YPOBHE).



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

DJIEKTPUYECKUI TOK. YCIOBHUSL CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HMcToYHMKM MOCTOSTHHOrO TOKa. JIeMCTBHSI DSJIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass nenb. Cuna  TOKa.  DJEKTPUYECKOE  HAIPSKCHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nenu.  llocnenoBarenbHoe W mapajsielbHOE  COCAUMHEHUE
MIPOBOJIHUKOB.

PaGorta M MONIHOCTH »AJIEKTpUUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DNEeKTPUYECKUE 1ENU U MOTPEOUTENH dIEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocTtositHHbIE ~ MarHuTBL.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe nosne. MarautHoe noje 3eMIIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3eMiie.
OnbiT  Opcrena. MarauTHoe MoJ€  JJIEKTPUYECKOro Toka. I[IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

OnbiTel @apanes. SBnenne 3nekTpoMarHuTHOW MHAYKIUK. [IpaBuino JleHua.
DIIEKTPOTEeHEPaTOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHITUU HAa BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUHU.

Hemoncmpauyuu.

DJIeKTpU3aLMS TEJL.
JIBa poz1a 3JIEKTPUYECKUX 3aPSAI0B U B3aUMOJICVICTBHUE 3aPSIKEHHBIX TEIL.
YCTpPOUCTBO U IEUCTBUE IEKTPOCKOA.
DIIEKTPOCTAaTUYECKAS] UHAYKIIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY ¥ TUATEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeCTBHS AAEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUH TOK B JKUJIKOCTH.
. 'a30BbIM pa3psn.
. I3mepeHune cuibl TOKa aMIepMeTPOM.
. I3mepeHnne 3JIeKTpUIEeCKOro HapsLKEHUsI BOJIBTMETPOM.
. PeocraTt 1 marasuH COIpOTHUBIICHUMN.
. BzaumoiecTBre MOCTOAHHBIX MAarHUTOB.
. MoaenrpoBaHre HEBO3MOKHOCTH PA3ICJICHUS 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.

DNeKTpoABUTaTEIb IIOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHNS DIEKTPOMArHUTHON MHIYKIIMH.

OmnbiTel @apanes.

3aBUCUMOCTh HAIIPaBJIEHUS MHAYKIMOHHOIO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DIIEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v~ Ww

10.
11.

12.

13.

14,

15.

16.

OneiTel 1O HAOMIOAEHUIO BJIEKTpU3AMM Tl HHAYKIUEH U Ipu
COIIPUKOCHOBEHUM.

Hccnenopanue nOeWCTBUSA DIIEKTPUYECKOIO TIOJSI HAa NPOBOJHUKHA U
TUBJIEKTPUKHU.

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

N3mepenune u perynupoBaHue HANPSKEHUS.

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 MarHMTHOTO B3aUMOJIEUCTBUS MOCTOSSHHBIX MarHUTOB.
N3yyeHne MarHMTHOrO IIOJS IOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEIMHEHUH U PA3AEIICHUN.

Hccnenoanune AeMCTBUS SIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



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

18. MI3yueHue AeCTBUS MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue padoThl 3JIEKTPOBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnBITBI O MCCIECIOBAHUIO SIBJIEHUSI DJIEKTPOMArHUTHOW WHIYKLIHH:
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 npsMonnHeiiHoe aBrxkeHne. CpenHsss 1 MrHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEWHOe nBkeHue. (CBoOOaHOE
najgenue. OnbiTel ["anuies.

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

[Tepseiii 3akoH HeroroHa. Bropon 3akoH HerotoHa. Tperuii 3akoH HerotoHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujla TPEHUS CKOIbXKEHUS, CHUIa
TPEHUS TTOKOSI, APYTHUE BUJBI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOAHOTO
najgeHus. J[Buxenue mnaneT Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuasibHOM TOUkH. AOCONIOTHO TBEpPIOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIJIEHHON OChIO BpallieHuss. MoMeHT cuiibl. LIeHTp TsxkecTu.

Nmnynbc tena. 3menenne umnyiibca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexanuyeckas paboTa W MOIIHOCTb. PaboTa cuil TSAXKECTH, YNPYTroOCTH,
TpeHusi. CBs3b sHepruu u pabotsl. [loTeHManbHas SHEPTUs Tea, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPrHMU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIuM.

Hemoncmpauyuu.

1. Halmronenme MexaHW4eCKOro JBIKEHUS Tela OTHOCUTEIHHO Pa3HbIX Tel

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.

CoxpaHeHre UMIyJIbca IPU aOCOTIOTHO YIIPYTOM B3aUMO/ICHCTBUM.
Habntonenue peakTHBHOTO JBUKEHUS.

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

Jlabopamopnwie pabomol u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIBHEUIIEr0 pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

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

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOM IJTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTU MYyTH 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 CKOJIBKEHHSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. OnpenienieHne  pabOThI  CHJIBI  yIIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. 3ydeHue 3akoHa COXPAHEHHUS YSHEPTrUH.

Pa3ngen 9. Mexannueckune KoJ1e0aHUA W BOJHEI.

KonebarenbHoe npuxenne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUI: ITepHOI,
4acToTa, aMIUIUTyla. MaTeMaTuuecKuil U NMPY>KUHHBIM MasaTHUKU. [IpeBparieHue
SHEPruu MpH KoJjaeOaTeIbHOM JABUKESHUH.

3aryxatonue — KosjeOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHuuyeckre BOJHBI B TBEPAOM TeJE, CEUCMUYECKNE BOJIHBI.

3Byk. I'pomMKkocTh 3ByKa W BbIcOTa ToHA. OTpakeHue 3Byka. MHDpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmronenue koneOaHuil Tea Moa ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIPYTOCTH.
2. HaGnronenue kosie0aHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnronenue BBIHYKIEHHBIX KOJIECOAHUMN U pe30HaHca.
4. PacmpocTpaHeHHe MPOJ0JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH ).
5. HaOmroneHre 3aBUCHMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
6. AKYyCTHYECKUU PE30OHAHC.

Jlabopamopnwie pabomul u onvimaol.
1. OmpepneneHne dYacTOThl M TepHoJa KoJeOaHWl MaTeMaTU4ecKOro
MasTHUKA.
2. OmnpeneneHue 4acTOThl M NEPHOJA KOJI€OaHUN MTPYKUHHOIO MasgTHHKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCHMOCTH MepHoOAa KOeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. [IpoBepka He3aBHUCUMOCTH TepHoja KoieOaHuil rpy3a, MOABEIIEHHOIO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOIO MajeHUsI.
Pa3znes 10. D1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL — (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.



DnekTpoMaruuTHas npupojga csera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. H3ydyeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ fIBJICHHUS.

JlyueBas MOJEJb CBeTa. HUcrtounuku CBeTa. [IpssmonuHerHoe
pacnpoctpanenue cBera. 3armenusi Connua u JIynel. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHusi cBeta. [lomHoe BHyTpeHHEe
OTpakeHUE cBeTa. lcrmonp30BaHUE TIOJHOTO BHYTPEHHErO0 OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gyded B JmH3e. Onruueckas cucrema ¢oToanmapara,
MUKpOCKONa M Teleckoma. ['ma3 kak onTuueckass cucteMa. bIuM30pyKocTh U
JalbHO30PKOCTb.

Paznoxxenue Oemoro cBera B crekTp. Onbitel HbtoToHa. CrokeHue
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.

[Tpunnun aeiictBus doToanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. PaznoxkeHue 0eaoro cBera B CIEKTP.

12. [TomydyeHue 6e10ro cBeTa MpHU CI0KEHUHU CBETa Pa3HbIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

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

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

3. HccienoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIJICHUS CBETOBOIO Jiyda OT yTJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Tlomydyenue n300paXk€HUI ¢ TOMOIIBIO COOMPAIOIIEH JTHH3BL.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

6. OIBITHI 1O PA37I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETa MPEAMETOB MpPU MX HAOIIONEHUU 4Yepes3
BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopna u mmanerapuass mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThl. JInHeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, O6era- U ramma-uznyudeHus. CTpoeHHUE aTOMHOTO
anpa. HyxinonHas Mogens aromHoro sapa. HM3ortonsl. PaanoakTrBHBIE
npeBpauienus. [lepron nmonypacmnana aTOMHBIX J€EP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsA3M aTOMHBIX saep. CBs3p Maccel M JHEpruu. Peaknum cuHTe3a u
nenenusd saaep. Ucrounuku saeprun CoiaHua u 3BE3.

Anepnas sHepreruka. JleliCTBUS pPaAMOAKTUBHBIX H3JIYYEHUU HA JKHUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U HOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Boaopo/a.

4. Habmonenue TpekoB B kamepe Busibcona.

5. Pabota cuéTunka HOHU3BUPYIOUTUX U3ITYUEHUH.

6. Perucrtpanus uziaydeHus: IpUPOJHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnropeHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHME SHEPrUU YACTULBI MO TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue paaroakTUBHOTO (hOHA.

IHoBTOPHUTEILHO-0000 AN MOTYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINI MOYJIb MIpEAHA3HAYEH JJI1 CUCTeMAaTHU3aIlluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3UKH, a TaKXKe NIl OATOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY »3K3aMEHY 10 (u3uke i oO0ydaromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipyu n3ydyeHnn TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOECHHME HAayYHBIX METOJOB HCCIIE€IOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SIBJICHUSI, TPUMEHSAS TMOJIyYCHHBbIE 3HAHUSA, peEIIaThb 3aJadyd, B TOM YHCIE
KAQ4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyuHUIMNMATBHO AEATENBHOCTHBIA XapaKTeP NAaHHOTO pasjesia pealu3yeTcs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAy4YHO OOBICHATH
dbusndeckue BICHUS B OKPYIKAOIIEH MPUPO/IEe U TOBCEAHEBHOM KU3HMU;

UCIIOJIb30BATh HAYYHBIE METOJIBI UCCIEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE I MPOBEPKU THUIIOTE3 U MOJTYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI Hanbojee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTU U, HAITIPUMEDP, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
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 OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIPaBJIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIIPCIAMCTHLIX U IIPEAMCETHBIX 06pa3OBaTCJ'IBHBIX

pE3yIbTaTOB.

B pesynbprare n3ydeHus GuU3MKH Ha ypPOBHE OCHOBHOT'O 00IIIEero 00pa3oBaHHs

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCTIMTAHMS :

- IPOSIBIICHUE HUHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(bu3nYecKoil HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B O0CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKECHUM
(1)76370:97

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSTHE ICTETUYECKUX KAdyeCTB (PU3MYECKON HAyKH: €€ 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;

- pa3BUTUE HAy4yHOM JIFOOO3HATEIBLHOCTH, HMHTEpEca K HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH;

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

- OCO3HaHUE IIEHHOCTU Oe30MacHoro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXXHOCTHU TMIpaBUJl OE30MaCHOr0 TIOBEACHHUS 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 Yy4YacTHE B pPEIICHHH NPaKTUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, Topojia, Kpas) TEXHOJIOTUYECKOU U



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

e - HUHTEPEC K MPAKTUUYECKOMY U3YUEHHUIO TPodeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

e 7)3K0JOrH4ecKOro BOCIIMTAHUSA:

e - OpPHCGHTAIMS HA NMPUMCHEHUE (DU3NUYECKUX 3HAHMKM JJIA PEIICHHUS 3a7a4y B
o0JlacTh OKpy’Karoled cpeabl, TUIAHUPOBAHUS TIOCTYNKOB W OLIEHKU UX
BO3MOYHBIX TMOCIICICTBUN I OKPYKAIOILIEH CPEbI;

e - OCO3HaHHE TJI00AIBHOrO XapakTepa SKOJOTMYECKHX IpoOjeM W MyTel HX

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 - TIOBBIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTM Ye€pe3 IPAKTUYECKYIO
NESATEIbHOCTb;

e - MOTPeOHOCTH B (POPMHPOBAHUU HOBBIX 3HAHMIA, B TOM YHCIIE (POPMYIHPOBATH
UJIEH, IOHATHSI, THIOTE3bI O GPU3HUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHME AECPUIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B o0nacTu
busuky;

e - IUIAHUPOBAHHME CBOETO pPA3BUTUSA B MNPUOOPETEHUH HOBBIX (PU3MYECKHX
3HAHUU;

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

e - OLEHKAa CBOMX JEHCTBUU C Y4YETOM BIIMSHHUS Ha OKpPYXalOUIylH Ccpendy,
BO3MOYHBIX IJI00aTbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHMS TporpaMmbl MO ()U3MKE HAa YPOBHE OCHOBHOTO
obmiero oopa3zoBanus y oOyyaromierocss OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHbBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC
yHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBnle Jjornueckue n1eiicTBUA:
e BBIABIATH M XapaKTepHU30BaTh CYIICCTBEHHBbIC IMPU3HAKH OOBEKTOB
(ssBEHUN);



yCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIINNA, OCHOBAHUSI TSI
000011IeHNs U CPAaBHEHUS,

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

CaMOCTOATENFHO BBIOUPATh CHOCOO pemieHust y4ueOHOW (u3nUecKon
3aaun (CpaBHEHHWE HECKOJIBKMX BAapHUAHTOB pEIICHUsS, BHIOOp Hambosee
MOJIXOJIAIIETO C YIETOM CAMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKe 1eHCTBUA.

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

OLICHMBATh HA MPUMEHHUMOCTh M  JIOCTOBEPHOCTh HWH(OpMAIHIO,
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
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPHPETUPOBATH MHGPOPMAIUIO
pa3IUYHBIX BUOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJIBHYK (QOpMYy MpeICTaBIECHUS
uHpOpMallMl U WUIIOCTPUPOBATh pellaeMble 3aJaud  HECJIOKHBIMU
cXeMaMHu, ArarpaMMaMu, HTHOU TpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XOJ¢ OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTORB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYXTaeMOM TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHWE 3aJadd W MOAJepKaHUE
0J1aroxeIaTeaIbHOCTH OOIICHUS;

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



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO TIPEICTABIIATh PE3yJIbTAThl BEITIOJIHEHHOTO (PHM3UUECKOTO 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€¢ JOCTHKEHHIO: paclpenelsiTb poJiu, OOCYXIaTh IMPOIEeCcChl U
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 KA4ECTBO CBOETO BKJIaJa B OOMNIMI MPOMYKT MO KPUTEPHSIM,
CaMOCTOATETHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyAIUAX, TPEOYIOMNX
JUTSL pelieHus (PU3nYecKux 3HaHUM;

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

CaMOCTOSATEIFHO COCTABJIAThH aJTOPUTM PelIeHUs GU3MUECKON 3a7a4u WA
MJIaHa MCCIEOBAaHUS C YYETOM HUMEIOMIUXCS PECYpPCOB M 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;
OOBSACHATh NPUYMHBI  JOCTHXKEHHMS  (HEAOCTUXKEHUsS) Ppe3yJbTaToB
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 TPYJIHOCTEM;

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 XK€ MPABO APYIroro.



INPEAMETHBIE PE3YJ/IBTATDBI

K koHiry oOyuenust 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, MOJIEKYyJa, arperaTHble COCTOSIHMS BelecTBa (TBEpAOE,
KHUAKOE, Tra3000pa3HOe), MEXaHHYEeCKOe JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSAMOJIMHEMHOE), TpPAeKTOpPHUs, pPaBHOACHCTBYOIIAS
cuna, aedopmanusa  (ympyras, IJjacTUyeckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyath siBaeHUs (Auddy3us, TEMIOBOE JBMXCHHE YaCTHIl 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 PA3JIMYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOU
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,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UYECKUX SBJICHUI;
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 TpEHUd, 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
TpakToBaThb  (U3MYECKUMH  CMBICI  HUCHOJIb3yeMbIX  BEJIMYMH, HX
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,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUS CUI (BAOJb OJHOM 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 MATEMATHYECKOE BhIPAKEHUE;

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 (PU3UYECKHUX
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
bu3NYeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIACIATH MPOBEPSEMOE
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 MIPOBEPSIEMBIE
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
nM(poBbIX MPUOOPOB, 3aNMHUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3a/TaHHOM aO0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTHU IyTH
PaBHOMEPHO JABMXKYIIETOCS TeJa OT BPEMEHHM JBHM)KEHHS TeJa, CHUJIbI
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 Teja U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM
IJIaBaHUs TEJl, YCIOBUM paBHOBECUs pblyara M OJOKOB), y4acCTBOBAaTh B
IJIAaHUPOBAHUM  Yy4E€OHOrO UCCJENOBaHMs, CcOOUparb YCTAHOBKY U
BBINIOJIHSATh M3MEPEHHMS, CIEAysd NpPENOKEeHHOMY 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 JKUJKOCTM W TBEPIOTO Tena, cuja TPEHUS CKOJIbKEHUS,
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 3HAUEHUE UCKOMOW BEJTMUHHBI;

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

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCYAbI, OapoMeTp,
phIYar, MOABKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
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 NI oOecrieueHusi 0€30MacHOCTH MpU 0OpalieHuu ¢ mpudopaMu 1
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 ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW © TYTEM CpPaBHEHUS PA3JIWYHBIX HCTOYHUKOB BBIICIATH
uH(GOpPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEJ0CTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAay4YHO-TIONYJISIPHYIO
JAUTepaTypy (U3MYECKOrOo  COAEpKAaHHs, CIPABOYHbIE MaTEepHAaIbI,
pecypcol cetu MHTEepHET, BageTh mpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(OPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (pU3MIECKOTO COACpPKAHUSI, B TOM
qucie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3ylibTaTax MPOEKTOB
WA Y4eOHBIX WCCIEAOBaHWN, TPH ITOM TPaMOTHO HCIIOJIB30BATh



W3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYILJICHHE NTPE3EHTALNEN;

IpPU BBINOJHEHUU YUYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN paCIpENeNiTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
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 kijiacce 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(dHbBIE TeJa, HACBHIIEHHBIM W HEHACBIIICHHBI 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 PACIIMPEHUE U CXKATHE, TEIIonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAMUJUISIPHBIE SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TEeTIOPOBOAHOCTb, KOHBEKIINS, U3IIy4YECHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, JACHCTBUS JIEKTPUUECKOIO
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 MPOSIBJICHUE W3YYCHHBIX (U3WYECKUX  SBICHUU B
OKpY’)KaroleM MHpe, B TOM 4Hcie (U3UYECKUE SIBJICHHUS B TMPUPOJE:
MIOBEPXHOCTHOE HATSHKEHUWE M KANWULSIPDHBIE SIBJICHUST B IPUPOJIE,
KpUCTaJUIbl B mpupopae, u3nydeHue ColiHIa, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMAaHA, HHES, CHETa, 3JIEKTPUUYECKUE
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 (TIPU3HAKK) (PU3UUECKUX
SIBJICHUU;

OTMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
(du3nMyecKkre BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YyiAelbHAs TEIUIoTa
MJIaBJICHUs], yJAEJIbHAs TEIUIOTa MapooOpa3oBaHMs, yiAelbHAs TeEIioTa
CropaHusi TOIUTMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUSA TEIIOBOU



MalllMHbl, OTHOCUTENbHASl BJIAXKHOCTh BO3/yXa, JJICKTPUUYECKHUUN 3aps,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHBJIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIIEHHWE  BEIIEeCTBa, paboTa MU  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 (PU3MUECKUX BEITUYMNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOIIECCHI,
MCMOJIb3ysd OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOpPUHU
CTpPOEHHUS BEIEeCTBa, MPUHLHUI CYNEPHO3UIUMU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHUS 3apsaa, 3akoH Oma JjId ydacTka 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 CHUTyalluid NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIISITH
MPUYUHHOCIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHUX
1aroB C¢ omnopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHM,
(bU3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEWCTBUS, HCHOJB3YSl 3aKOHBI U
dbopmyIibl, CBA3bIBAONIME (PU3MYECKHME BEJIMYMHBI: HAa OCHOBE aHaJIM3a
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
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKOM BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBarh MIPOOJEMBbI, KOTOPbIE MOXHO PpELIUTh MPH MOMOIIU
(U3UYECKUX METO/IOB, HCIOJb3ysl OMHCAHUE HWCCIIECIOBAHUS, BBIACISThH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLEHUBATh MPABMIBHOCTh IOPSIKA
MIPOBEJICHUSI UCCIIEA0BAHUsA, €JaTh BBIBOIbI;

MPOBOJIUTH OMBITHI 1O HAOMIOACHHUIO (U3UUECKUX SBJICHUM WIU
($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 UCIAPEHUS BOJABI OT TEMIIEPATYpPbl KUIAKOCTH U
IJIOIAAA €€ TMIOBEPXHOCTH, DJJEKTPHU3alps Tel W B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3aps0B, B3aUMOJCKUCTBUE IOCTOAHHBIX MAarHHUTOB,
BU3YAJIM3allMsl MAarHUTHBIX TMOJIEM TMOCTOSIHHBIX MArHUTOB, JEUCTBUS
MAarHUTHOI'O TOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,



CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
poBepsieMbIe MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0 OIBITa U (YOPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPAMbIE  U3MEPEHHUS]  TEMIEpaTypbl, OTHOCHUTEIHHOMN
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 ¢ UCHOJB30BaHUEM MPAMBIX M3MEpeHUH  (3aBUCHMOCTH
COINPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUJIOHMAJAW MOMEPEYHOTO
CEUEHHMS U YACIBHOIO CONMPOTUBIICHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIET0 4Yepe3 IMPOBOAHMK, OT HANpsKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAaHHE TIOCJIENIOBAaTeIbHOTO U  MNapajuIeIbHOTO  COCAMHEHUN
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 HW3MEpeHHUs (QHU3NYeCKuX BenuuuH (yAelnbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TMPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh H3MEpPEHHs, cOOMpaTh
AKCMEPUMEHTAIBHYIO YCTAHOBKY, CJIeaysl MPEAIOKEHHON WHCTPYKLUH, U
BBIUMCIISATH 3HAUCHNE BEJIMUMHBI,

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:
CUCTEMa OTOIUICHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETpP, CUETYHK 3JICKTPUUECKOM HHEPIHH, SIEKTPOOCBETHUTEIHHBIC
NpUOOPBI, HarpeBaTEIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHE
MPEIOXPAHUTEIIH, FTEKTPOMArHUT, JIEKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWMCTBAX (PU3MUECKHUX SIBJICHUW M HEOOXOIUMBbIE
¢duznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA W W3MEPHUTEIHHBIC
npuoboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUYECKHUX
Henei ¢ mocnea0BaTeIbHBIM U MapaylIebHBIM COCTUHEHHEM DJIEMEHTOB,
pasznuyasi ycIoBHbIE 0003HAYCHUS SIEMEHTOB JJIEKTPUIECKUX IIETeH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWH(GOpPMALKI0O O  IpUMeEpax)
MPAKTUYECKOTO HCIMOJIb30BaHUs (PU3MYECKUX 3HAHWNW B TMOBCETHEBHOU
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
NuTepHere, Ha OCHOBE WMEKOLIMXCSI 3HAHUW U NYTEM CpPAaBHEHUS
JIOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIU MOKET OBITH HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUl HAYyYHO-TIOMYJISPHYIO
JUTEPaTypy (PU3MYECKOTO COAEPIKAHMS, CIIPAaBOUHBIE MaTEpHUaIbI,
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 YHcie MyOJUYHO TPEACTABIATH PE3YJIbTaThl
MPOEKTHON WJIM HCCIENOBATENbCKON ACSITENbHOCTH, MPU 3TOM TPaMOTHO
UCIIONb30BAaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOX/1ATh BBICTYIIJICHUE [TPE3ECHTAIUEH;

OpU BBIIOJHEHUN YYEOHBIX MPOEKTOB U UCCIEIOBaHUN (PU3NUECKUX
MPOIIECCOB paCHpeleNaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTaBICHHBIMU 33JladaMHM, CJICIUTh 3a BBHIMOJIHEHUEM IUTaHA JICHCTBUHA U
KOPpPEKTUPOBaTh €ro, aJeKBAaTHO OIIEHUBAaTb COOCTBEHHBI BKJIaa B
JeSITENIbHOCTD TPYIIIbI, BHICTPauBaTh KOMMYHHKAaTUBHOE B3aMO/IEHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K xoHiy o0yuenus B 9 kiacce npeIMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUA:

UCIONB30BaTh MOHSTHUSA: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIBHOCTh MEXAaHWYECKOTO NBHXKEHUS, aehopmaius
(ympyras, mjiacTuyeckas), TpPEeHHE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
LHEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pPa3ByK U yJIbTPA3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTb,
CIEKTPHl UCIYCKAHUS M TOTJIOIICHUS, anbda, OeTa- U raMMa-u3IIy4eHus,
M30TOIIbI, Si/IEpHAs SHEPreTUKaA;

paznuyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSMOJMHENHOE IBUKEHHE, 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 pacHpOCTpaHEHUE, 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
U3JIy4YEeHHMsI) IO OMKMCAHUIO 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:
IIPWIKMBBI U OTJIUBBI, JBIKEHUE IUIaHEeT COJIHEYHON 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  PEHTIE€HOBCKOI'O M3Iy4YEHHMH, €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 TMAaJ€HUsA, BEC Tela, HMMIYJbC TeJld, HMILYJIbC CHUJIbL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMalbHAs SHEpPrus Teja,
IIOJHATOrO0 HaJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAJIBHAS DHEPrUs CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPIus, IMOJIHAasg MEXaHUYecKas >SHEeprus,
NEepUOJl U YacTOTa KoseOaHUM, JJIMHA 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,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEIUYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHPHOI'O TATOTEHHS,
NPUHIUI CYNEPHO3ULIMH CHJI, MPUHIUI OTHOCHUTENIbHOCTH ['anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUSA U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOT'0 YUCEN



OpU AAEPHBIX PEaKIUsAX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBaTh €0 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
IaroB C Omnopol Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PM3MUECKUX SIBICHUH,
(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
YCIJIOBUE, BBIABIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIE, BHIOUpAThH
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 ONUCAHUE HCCIENOBAaHUS, BBIIACIATH
IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABMWIBHOCTH MOPSJKa
NPOBEJCHUS  UCCJEAOBAHMS, JeNaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB,;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(¢u3MYeCcCKuX CBOMCTB Tea (M3yueHHE BTOpPOro 3akoHa HprloToOHa, 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,
pa3nokeHue Oenoro cCBeTa B CHEKTP, U3yUYEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie W CBOMCTB M300pakeHUs mpeaMera B coOuparouieit
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3ITyUYEHMs):
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY U3 M30BITOYHOrO Habopa
o0OpyZOBaHUs, 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);

IPOBOAMTHh MCCIEAOBAHHWE 3aBUCUMOCTEN (PU3MUECKHX BEJIUYMH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEpPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIB)KEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoaa
KOJIEOaHUI MaTeMaTH4eCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPAKE€HHsI CBETA OT YIVIa MAaJEHUs M yIJia NPEeJOMIICHHS 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 KOCBEHHBIC HU3MEpPEHUS (DU3MUYECKUX BEIHYUH (CpPEHHSS
CKOPOCTh M YyCKOPEHHE Tella TMpPH PaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, XKECTKOCTh MPYKUHBI, KOIPPHUIIUEHT
TPEHUsI CKOJIbKEHUsS, MEXaHWdeckas paboTa M MOIIHOCTh, 4YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOoro W TMPYKUHHOTO MAasTHUKOB,
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, IUJIAaHETapHas MOJIeJb aToMa, 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,
9XOJOT, OYKH, TMepuckom, (oroanmapar, ONTHYECKUE CBETOBOIIBI,
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 TEXHOJOTHYECCKUX TIPOIECCOB
Opy pelIeHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300paKEHUI B TNIOCKOM 3€pKajie U coOMparolei JIMH3E;
NPUBOAWTH  TNpPUMEPHl  (HAXOOuUTh  HWH(OpMAIMIO O  TpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHMUs (DU3MYECKUX 3HAHWM B ITOBCETHEBHOMN
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
HHTepHETE, cCaMOCTOATEILHO (GOPMYIIUPYS TIOUCKOBBIA 3ampoc, HaXOIUTh



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

MCIIOJIb30BaTh MPH BBHIMOJIHEHWN YY€OHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
auTeparypy  (HU3MUYECKOTrO  CONIEp)KaHHs, CIpPaBOYHbIE MaTepUallbl,
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 U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COAECpKaHUS,
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
Pasnen 1. @u3uka u e€ posib B NO3HAHMHM OKPY/KAIOIIEro MUpa
bu6nmoreka [IOK
11 o - 2
YSHKE = Hayxa O HpHpOAc https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 O} 2 1
VISHHACCKHE BEHANHRL https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBII METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o pasuerny 6
Pa3nen 2. [lepBoHayasibHbie CBeIeHNsI 0 CTPOEHNH BellleCTBA
Bbu6nuoreka [JOK
2.1 C 1
TpocHie Betiectsa https://m.edso00.ru/7f416194
99 JIBH>KeHUE M B3aUMOJIEMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETaTHbIC COCTOANIA BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAHHHCCROC ABIICHHC https://m.edsoo.ru/7f416194
3.2 WHuepnus, Macca, IIOTHOCTh 4 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

. .B 14 2
33 Cuna. Bujet cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nuoreka [JOK
42 Jlarenie XuAKoCTH ° https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChepHO® AaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexka [HOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MomHOCTh. DHEprus
bu6mmoreka [IOK
A P 1
> 460Ta 1 MOWIHOCTS 3 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 CRAHHCCKa SHEprdt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBILIEE 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
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https://m.edsoo.ru/7f416194
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8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TenoBble siBJIeHNUs
. bubnmoreka [JOK
1.1 CrtpoeHnue u CBOICTBa BELIECTBA 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SITIOBHIE HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpuYecKHe 1 MATHUTHBIE SIBJIEHHS
21 OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bubmumorexa [IOK
' U WX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
2.2 I1 i i 2 2 7
OCTOSIHIRI SICKTPMHECKIT TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 2 4
FICKTPOMATIHTHAT HIAY KA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 14.5



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

KoanuectBo yacos JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHU4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUSA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOAIeHCTBHE Teit https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBI COXpAHCHITL https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 40
Paznen 2. Mexanuveckue KoJje0aHusi M1 BOJTHbBI
bubmunorexa [JOK
2.1 MexaHndeckue Kojeda 7 3
NAHITHCCIHIE Rofehatt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckue BOIHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3jen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJe U 6 2 bubnuoreka [IOK
' DJIEKTPOMATrHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Paznen 4. CBeToBble sIBJIEHHSI
4.1 3aKOHBI pacCIIPpOCTPAHEHHUS CBETA 6 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 Paiiit https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 17
Pa3znea 6. IloBTOpuTE1LHO-00001IAIOIIINIT MOYJIB
6.1 [ToBTOpeHme 1 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca husuku 3a 7-9 kiacc https://m.edso0.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
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HNOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3zoBaTesbHbIE

padoThbI padoThI pecypesI

®dusuka — HayKa O IPUPOLE.
SBnenus npupoabl. Puzndyeckue 1
SBJICHUS

MexaHn4decKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIUYUHbI U UX
U3MepeHue

VYpoxk-uccienosanue "N3mepenue
TEMIIEPATypPhI PU TOMOIIIH
YKUJKOCTHOTO TEPMOMETpA U TaTUUKa
TemMnepaTrypsl"

Kaxk ¢usuka u qpyrue ecTeCTBCHHbBIE
HayKH U3Y4YaroT IPUPOLY.

EcrecTBeHHOHAYUHBIN METO/T 1
no3Hanus. Onrcanue GU3NIECKUX

bu6nmmorexa [IOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUY C IIOMOIILIO MOJIeIer

VYpok-uccanenosanue "[IpoBepka
TUIIOTE3bI: JAIBHOCTD MOJIETA IIAPHKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM

OoutbInie, yem OOoJbIIe BhICOTA MycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

bu6mmorexa [IOK

7 JIOKa3bIBAIOIITUE JUCKPETHOE CTPOCHHE httos://m.edsoo.ru/f09fe0a
BEIIlECTBA
8 JIBr>KeHUe 4acTuIl BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanue « ONbBITHI 11O
9 HaOJII0JICHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEILIECTBA
B3anmocBs3b Mex1y CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX M UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCcoOEHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI
MexaHu4eckoe JBUKEHHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUOKEHUE
bu6mmorexa [IOK
13 Cropocts. Eusuipt cKOpOCTH https://m.edsoo.ru/ff0a079c
14 PacueT myTu u BpeMeHu IBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
HNuepruda. 3akoH HHEPIIAH.
15 BSaPII)MO,HefICTBHe TeJ'IpKaK MpUYHHA bubnnorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TEJl
16 IInotHOCTH BeliecTBa. PacueT Macchl bu6mmorexa [IOK
1 00beMa Tella IO ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHast pabota «OrnpeaeneHne



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

TUIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IlmoTHOCTE

bu6nmoreka [IOK

18 BeliecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapaKTepuCTHKa
19 B3anMoeicTeug tei. Cria
ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBHCHUMOCTH PACTSKCHHS
(medopmanmm) MPy>KUHBI OT
IIPUWIOKEHHON CUIIBD)
21 SIBnenue Tarorenus. Cuia TsHKeCTH
CBs3b Me WJION TSDKECTU U
22 Maccou T:i}.llgec (;ena. PeeineHI/Ie bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4d no teme "Cuia tsoxectu"
23 Cuiia TSKeCTU Ha JPYTruX IJIaHeTax. bubnmnorexa HOK
Pu3nuecKue XapakKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [IOK
24 Msmepertne cit. JitHaMomeTp https://m.edsoo.ru/ff0al8cc
bubmmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue ABYX CHII, HAPABICHHBIX
26 0 OJTHOM MPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHozelcTByIOIIAs CHIT
27 Pemenue 3anau no reme
"PaBHoneiicTByromias cui"
28 TpeHue CKONbKEHUs] U TPEHUE MOKOS. bubmmoreka [JOK
TpeHue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabora «/3ydcHne bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCA
IIOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenwne 3a1a4y Ha onpesieiieHe

30 PaBHOJEHCTBYIOIIEH CHIIbI
Pemenue 3amau o remam: «Bec
31 Tenay, «I paduyeckoe n3obpaxeHue bubnnorexa HOK
cu», «Cuney, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTtponsHast paboTa mo temam:
«MexaHnueckoe JBIKeHUeY, «Macca,
32 IUIOTHOCTLY, «Bec Temay,
«I"paduueckoe U300paKEHHUE CHIT»,
«Cumb
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmnorexa HOK
YBEJIUYEHUSA NaBICHUA https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb
34 JaBJIEHH ra3a oT 00bEMa, bubmmorexa TIOK
https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphbl
[lepenaya naBneHust TBEPABIMU Bu6miorexa IOK
35 TeJIaMH, )KHIKOCTSIMH U Ta3aMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
[Tackans
36 JlaBiieHue B )KUJIKOCTH U Tas3e, bubnmnorexka [JOK
BBI3BAHHOE AEHCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH Ilackans» https://m.edsoo.ru/ff0a2826
38 CooOmmaromnecst CoCy/Ibl bubnmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bu6mmorexa [IOK

39 Papapirieciuii npece https://m.edso0.ru/ff0a3136
40 Manomertpsl. [lopuiHeBon
JKUJKOCTHBIM HACOC
Atmocdepa 3emnu. [Tpuunnsl
CYILIECTBOBaHMS BO3AYLIHON
41 0}611(1;10111(1/1 3emuu. BziZmHMOCTL bubmmorexa LOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro aBIEHUS OT BBICOTHI
HaJ YPOBHEM MOps
bu6mmorexa [IOK
42 Bec Boznyxa. ATmochepHoe naBieHne httos://m.edsoo.ru/ff0azbsa
43 N3mepenune atMocepHOro aBiIeHHUs. bubmmoteka [IOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JIaBJICHUs OT BBICOTHI HaJl YPOBHEM brbmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pewenue 3anad mo reme
"ATtmocdepHoe naBieHue”
JleiicTBHE )KUIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO. bubmorexa HOK
https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHuas pabota «Onpenenenue
48 BBITATKUBAIOIIIEH CHJIBL, bu6mmorexa [IOK

HeﬁCTBYIOIHeﬁ Ha TCJIO, IOI'PYKCHHOC
B XXUIAKOCTB»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHnast paboTa 1mo Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJIE OT 00BhEMA MOTPYKEHHOM
B KUJKOCTb YaCTH TEJIa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue Ten

butmmoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

Jlaboparopnas pabota
"KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYUPOBaHHE JIOAKH U
orpeeseHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amag mo remam: «llmaBanue
cynoB. Bo3gyxomuiaBanuey,
«JlaBneHue TBEpAbIX TEN, )KUJIKOCTEH
M ra30B»

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

53

Mexannueckas pabota

butmmoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MormHocTs. EquHUIBI MOIITHOCTH

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noanEMe 1o JectHuie"

56

IIpocTeie MexaHu3Msbl. Peryar.
PaBHOBecue cui Ha peruare

57

KoHnTtponbHas paboTa mo teme
«JlaBneHne TBEpABIX TEJI, KUIKOCTEH
u razoB» / Beepoccuiickas
npoBepoyHas paboTa

58

PesepBHbIii ypok. Pabora ¢ Tekctamu
1o TeMe «/laBieHue TBEPbIX T,

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKUJKOCTEN U Ta30B» / Beepoccniickas
MpoBepoyHas pabora

59

Prbruaru B TexHUKe, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«HccnenoBanue ycioBUi paBHOBECHUS
pbraaray

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3amau 1o teme «Y cIIOBUSI
pPaBHOBECHSI pblyara»

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

61

Koadduruent nosesnoro nercTeus
Mexanusma. Jlaboparopnas pabota
«3mepenne KII/1 HakinoHHON
TUTOCKOCTH

0.5

62

63

Pemenue 3agau mo teme "Pabora,
MotHocTh, KITJT"

MexaHnyeckast SJHeprusi.

Kunetnueckas u NOTCHINaJIbHAasA
SHEPTHUiA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

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

64

3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEPTHH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT 10 TEME
"OKCnepUMEHTAIBHOE OIIPENEICHUE
U3MEHEHMS KUHEeTUYECKOU U
NOTEHIMAJIbHON SHEPrUM MPU
CKaThIBaHUM TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66

KoHTponbHas paboTa mo teme
«PaboTa 1 MOIITHOCTh. DHEPTUS»

67

PesepBHbliit ypok. PaboTta ¢ Tekctamu

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMme ""Mexannueckoe IBIKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. PaboTta ¢ Tekctamu

68 o teMe "Paborta. MoOLHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoJsnuyecTBo 4acos DJIeKTPOHHBbIE
Ne Jara nudposbIe
Tema ypoka Kontposabubie | IlpakTHyeckue op
n/n Bceero U3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-
1 KWHETUYECKOU TCOPUHU U UX OTBITHBIC 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEPIOTO, )KUIKOTO 1 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOUCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KHHETHUECKON TE€OPUHU
bu6nuoreka [IOK
5 Kpucrannuueckue u aMmopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edso0.ru/ff0a5530
7 TermnoBoe paclIupeHHe U CHKaTUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIIOBOTI'O JIBHYKEHHS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnunoreka IIOK
U3MEHEHUs BHYTPEHHEN YHEPIrun https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 bu6nmoreka [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

Ypok-koH(pepenmus "IIpakTuaeckoe
WCIIOJIb30BaHUE TETNIOBBIX CBOWCTB

https://m.edsoo.ru/ff0a6412

but6mmoreka [{JOK

1 BEILIECTB U MATEPUAJIOB B LIEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommuectBo Termnorel. Y nenpHas bu6nunoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEII0BOTO OanaHca. bubmuorexa [JOK
Tennoo0MeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnasi pabota

14 "UccnenoBanue sSBICHUS bubmmorexa [JOK
TEII000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOUMOT O JIJII HarpeBaHus Teja
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 JlaGopatopHas pabora "OnpezneneHue bubnmnorexa [JOK
yIeIbHOM TEIJIOEMKOCTH BelecTna https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUIMBa. Y IeTbHAs TEII0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBAHHE

18 KPUCTAJUTUMYECKUX TeJI. Y AeabHas bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 JlaboparopHas pabota "OnpenencHue bubnmnorexa [JOK
YAEJIbHOU TEIJIOTHI MUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOHIEHCAIUS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y aenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa30BaHMs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopnas
pabota "Omnpenenenue
OTHOCHUTEIFHOM BIAXKHOCTH BO3TyXa"

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

23

Pemenue 3amaq Ha OIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUIIBI paOOTHI TETIIIOBBIX
nsurateneil. [laposas TypOuna.
JlBuraTens BHyTPEHHETO CTOPAHMS

25

26

KIIJI TenmoBoro gBuratens.
TennoBkle ABUTATEIIHN U 3aIlUTa
OKpY>Karoleil cpebl

3aKOH COXpaHEHUS U MpeBpalleHus
SHEPI'UH B TETIOBBIX MpoOIleccax

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o teme "TennoBeie sBIEHUS.
N3menenune arperaTHbIX COCTOSTHUI
BellecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas paborta o Teme
"TensoBble siBiIeHUd. I3MeHeHne
arperaTHbIX COCTOSIHUI BelecTna"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tea. JIBa pona
INMEKTPUUYECKUX 3apsI0B

30

VYpok-uccienoBanue "DneKkTpuzanus
TeJ MHAYKITUEH U TIpH
COTNPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTre 3apsyKeHHBIX TEll.

bu6nunoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moJe.
32 HanpsixkeHHOCTB 2JIEKTPUYECKOr0 bubnuorexa [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOTEH
Hocurenu snekTpuueckux 3apsios.
33 OnemeHTapHsbIi 3apsan. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3aga4 Ha IpUMEHEHKE bubnmnorexa [JOK
CBOMCTB DJIEKTPUUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €r0
36 cymecTBoBaHus. McTOUHUKH bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKA
37 JleficTBUS STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienosanue "JleiictBue
38 AIIEKTPHUYECKOTO TOJIST Ha TIPOBOJHUKH 1
U JUAJIEKTPUKA"
39 DIIEKTPUYECKUI TOK B METAJLJIAX, bubnuorexa [JOK
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC
4acTu
Cuna Toxka. JlabopaTopHas pabora
bu6nmoreka [IOK
41 "M3aMepeHne u peryIMpoOBaHUEe CHUJIIBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE HAIIPSIKEHUE.
Bonsr™etp. JlaGopatopHas pabota

bu6nmoreka [IOK

42 "N3mepenne u peryampoBaHue 05 https://m.edsoo.ru/ff0a9el4
HanpsikeHus"

43 CornpoTuBiieHNE NPOBOAHUKA. bubnmoreka [JOK
VY ienbHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €r0 JJINHBI, TUIOMAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEYeHUsI U MaTepuaia"
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa a1 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlabopaTopHasi pabota
"UccnenoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UJYILEro 4Yepe3 pe3ucTop, oT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPa U
HanpsiKeHUs Ha pe3uctope”

47 [locnenoBarenbHOE 1 MapajuieaIbHOE
COCIMHEHUS TIPOBOJHUKOB
JlaGopatopHas pabora "IIpoBepka

48 MpaBuia CIOKEHUS HANPSHKEHUN MpU 1 bubnuorexa [JOK
MOCJIEIOBATEIbHOM COEMHEHHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlaGopatopHas pabora "IIpoBepka

49 IIpaBUiIa JJIs CUIIBI TOKA IIpU 1 bubnnorexa [JOK

napajieIbHOM COSAMHEHUN
pe3ucTopon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4y Ha npuMeHEeHUE

bu6mmorexa [IOK

50 3axoHa OMa I pa3IndHOrO
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOIHUKOB
51 PaGota 1 MOIITHOCTB AJIEKTPUIYECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-JleHa https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnupeneieHue
52 a601l“)1,1 u Ilz/[OIJ_IPII)OCTI/I JIIEK queCKoro buGnnorexa LIOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKA
DIIEKTPUUYECKHE TICTTH ¥ IIOTPEOUTENN
53 DJIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa TIOK
P p Y https://m.edso0.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTossHHBIE MAaTHUTHI, X
B3aUMOJEHCTBIUE
55 VYpok-uccienosanue "N3yuenune bubnmnoreka [JOK
M0JIE€H MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe I0Je
56 3eMiIH U ero 3HaYeHue I KU3HU Ha bubmorexa LOK
a https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DJIEKTPUYECKUE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubnnorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoencTBus. [10CTOSIHHBII
3JIEKTPUYECKHUM TOK"
KonrtponsHas pabota o teme
"DIeKTpUYECKHUE 3aPAbL.
P P bubmmorexa [JOK
58 3apsoKeHHBIC Tela M UX

B3aumMoencTBus. I1ocTOSHHBIHN
anexkTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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MpoBepoyHas paboTa

59

PesepBHslit ypok. Pabota ¢ Tekctamu
o Teme "llocTosiHHBIN
aeKkTpudeckuid Tok" / Beepoccuiickas
npoBepoyHas pabora

butmmoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTtHoe 1osie
ANEKTPUYECKOr0 Toka MaruutHoe
I10JI€ KaTyIIKH C TOKOM

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

61

[IpuMeHeHue IeKTPOMarHuToB B
texHuke. JlabopaTopHast pabota
"N3yuenue 1eiCTBUS MarHUTHOTO
I10JI1 HA IPOBOJIHUK C TOKOM"

0.5

bubmorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEKTPOABUTATENH TTOCTOSTHHOTO
Toka. Mcnonb3oBaHue
3JIEKTPOJBUTATENECH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI JIEKTpOABUTATES "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

63

Omnbitel @apanes. 3akoH
ANMEKTPOMArHUTHOW WHIYKITHH.
[IpaBuno Jlenna

64

Onektporeneparop. CrocoObl
MOJYYEeHUS AIEKTPUUYECKOW SHEPTUH.
DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPrUU

65

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIeKTpUYeCcKue 1



https://m.edsoo.ru/ff0acdc6
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MAarHUTHBIE ABIEHUSI"

Konrponsnas pabota o teme

66 "DeKTpUYECKHEe 1 MarHUTHBIE 1 bubmorexa LOK
p” https://m.edsoo.ru/ff0ach14

SIBJICHUS

67 Pesepsubrit ypok. Paborta ¢ Tekctamu 1 bubnmnoreka [JOK
o teme "TemnoBkle sBIcHUA" https://m.edsoo.ru/ff0acc5e

68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
no Teme "MarauTHele aBjIeHHAs"

OBHIEE KOJIMYECTBO YHACOB I1IO
. 68 145

[NPOI'PAMME
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9 KIIACC

KoanuecTBo yacon JJIeKTPOHHbIE
[1]
Jlj;n TeMma ypoka Beero Kontpoabubie | IlpakTuueckue fll;;:ennﬂ :)Ig;)l;l;zizl:enbnme
padoThI padoTbI pecypes:

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema otrcueta. OTHOCUTEIBHOCTD 1 bu6mmorexa [IOK
MEXaHNYECKOTr'0 IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE NpsIMOTHHEHHOE 1 bubnuorexa LIOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOE npsiMOJIMHEHHOE

4 nBwkeHne. CpeHsst © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JIBUKEHHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBVKCHHSI. 1
I'paduk ckopoctu
JlaGopaTopHnas pabora "OnpenencHue

7 YCKOpPEHHUS Teja Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBH>XEHUH TIO https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocth"”

3 CBobOonHoe mageHue Tei. OmbITh 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE 1O 1 bu6nmoreka [JOK
okpyxHocTH. [leprnon u yactora https://m.edsoo.ru/ff0ael76



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

obpamenus. Jluneitnas u yriaoBas

CKOPOCTH
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE
11 IlepBeiit 3akoH HetoToHa. Bextop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6numorexa [IOK
PaBHozelicTByrOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubmuorexa LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMEHEHUE bu6nuoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6nuoreka [JOK
15 Chuia ypyrocts. 3akow I'yka https://m.edso:J_.[ ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaGopaTopHas paborta «OnpeneneHue bub6mmorexa [IOK
JKECTKOCTH Py KUHBI» https://m.edsoo.ru/ff0ace28
bubnuoreka [IOK
18 Cua Tperms https://m.edsocl)_.[ ru/ff0af738
19 Pemenue 3anau mo reme «Crita but6mmoreka [IOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 Jlaboparopunas pabota "OrmnpeneneHue bu6nmorexa [JOK
Kod(puImeHTa TpeHUs CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau o reme "3akoHbl
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TpEeHUS
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bu6nuoreka [JOK

TATOTEHUS. Y CKOpEeHUE CBOOOHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0af044

naJieHus

Ypok-koHdpepenuus "/[Bmkenue ten

23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conneunas cuctema). ['amakTuku"
Penrenue 3agad mo treme "Cuia
24 TSKECTU Y 3aKOH BCEMUPHOTO bubnmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBas KocMuYeCKas CKOPOCTb. bubnuotexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuanbHON TOUKH.
AOCONIOTHO TBEPIOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C bubmorexa LIOK
. P https://m.edsoo.ru/ff0afe36
3aKpeTIEHHOW OChIO BpaIllCHUSI.
MowmeHT cwibl. LleHTp TsoxkecTu
PaBHOBECHE MaTepuanbHON TOUKH.
AOGComOTHO TBEPAOE TEINO.
27 PaBHOBecue TBEpOTO TENA C
3aKpeTIEHHOW OChIO BpaICHHUS.
MowmeHnT cuibl. LleHTp TsxecTn
28 Pemenue 3anau mo reme "MomeHT bubnuorexa [JOK
cunbl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO
29 TeMe "MexaHnYeCcKoe IBIKEHUE bubmmorexa LOK
N | ’ https://m.edso0.ru/ffob0408
BzaumoperictBue Ten
KonTtponsHas pabota 1o teme
30 "MexaHn4yecKoe IBUKEHNE bubmmorexa [OK
N . ' https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue Ten
31 WNmnynec Tena. Umnynsc cuiibl. 3aKoH bu6mmorexa LIOK



https://m.edsoo.ru/ff0af5f8
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COXpAHEHHUs UMITyJIbCa. Y IIPYroe U
HEYIPYTo€ B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3aga4d mo reMme "3akoH

bu6mmorekxa [IOK

32 COXpaHEHHUs umIyJibca'" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepennus "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"
bu6muorexa [IOK
34 Mexannueckast paboTa ¥ MOIIHOCTh httos://m.edsoo.ru/FfOb0agA
PaGota cuibl TsKECTH, CUITBI bu6nmoreka [JOK
35
YIPYTOCTH U CUJIbI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlaboparopHuas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPH
PaBHOMEPHOM JIBHXKEHHUH Teja 10
TOPU30HTAJIBHOM MTOBEPXHOCTH
37 CBsI3b 9HEPTUH U PaOOTHI.
[ToreHumanbpHast SHEPTUSA
38 Kunetnueckas sueprus. Teopema o bubmumorexa LIOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
40 Jlaboparopnas pabota «3ydyenue bu6nmoreka [JOK
3aKOHA COXPAHECHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoOE IBHKEHHUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxatomue KonebaHus. bubnuoreka [IOK
42
Brinyxnennble kojaebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTnyeckuil ¥ py>KUHHBIN

MasATHHUKHU



https://m.edsoo.ru/ff0b07fa
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44

Ypok-uccienoBanue «3aBUCHMOCTD
neproa KoJeOaHuA OT KECTKOCTH
NPY>KUHBI K MACCHI TPy3a»

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

45

[IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHHIX

46

JlaboparopHnas pabota «OnpeneneHue
Y4acTOTHI U MIepHOa KojeOaHui
MPYKUHHOTO MasiTHUKA

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

47

JlabopaTopHnas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpHo/Ia KoJeOaHMi
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacCBhI Tpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiaHEL. CBOMCTBA
MeXaHU4eCKUX BOJIH. [IpogosbHbIE 1
TIOTIEPEYHBIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPAOM TeJI€.
Ceiicmuyeckre BOJIHBI"

50

3ByK. PacnpocTpaHeHue u oTpaxkeHune
3ByKa

51

Ypok-uccnenosanue "Habnronenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHbepennus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka K KOHTPOJIBHOU paboTE MO

bubmuorexa [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue Koyie0auusa 1 BOJIHEI"

https://m.edsoo.ru/ff0b25f0

Konrponbnas padora o Teme

55 "3akoHbI coxpaHeHus1. MexaHndeckue
KoJieOaHusI U BOJIHBI"
56 DJIEKTPOMarHuTHOE TOJIE. bu6nuoreka [JOK
ONEeKTpOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-kondepennus "llxana
58 AIIEKTPOMATrHUTHBIX BOJIH. bu6nmoreka [JOK
Hcnonp30Banue 371€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBSI3U"
VYpoxk-uccnenopanue "M3yuenue
. bubmuotexa [JOK
59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMITBHOTO TestepoHa
Pemenue 3a1au Ha onpeneneHme
60 YaCTOTHI U JJIMHBI AJIEKTPOMArHUTHOM
BOJIHBI
DJIeKTpOMarHuTHas MpUpojia CBETa.
61 Cko gj}Tb cBeTa Bomlzml:me CBOMCTBA bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsMonuneitHoe
62 ACIPOCTPAHCHUE CBETA. 3aTMCHHS bubnmorexa [IOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)X€HUs CBETA. 3epKaja.
63 Pemenue 3amay Ha npuMeHeHUE Bubmorexa ITOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsSI CBETa
64 [TpemomiieHue cBeTa. 3aKOH bu6nmoreka [JOK



https://m.edsoo.ru/ff0b25f0
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https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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MMPEJIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TostHOE BHYTpEHHEE OTPAKCHUE CBETA.

bubmuorexa [JOK
65 Hcnonp30BaHue OTHOTO BHYTPEHHETO httos://m.e dSO(I)_[ru IFOb3C5C
OTPa)KEHHUS B ONITUYECKHUX CBETOBOAAX T '
JlabopaTtopHnas padota "UccnenoBanue
66 3aBUCUMOCTH yTJIa MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJia MajcHus Ha
rpaHuue "Bo3nyx-crexiao""
Ypok-kouhepennus "Vcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 JIunzel. OnTHyeckas cuiia JIUH3bI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoeHne N300paXKeHUH B TMH3AX
P P https://m.edsoo.ru/ff0b444a
Jlaboparophnas pabota "OnpenencHue
. bubmuorexa [JOK
70 (hOKYCHOTO PacCTOSIHUS M ONTHYECKON 1
5 . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JIMH3BI
71 Ypoxk-koHpepenuus "OnTuyeckue bu6nunoreka [JOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmuorexa [JOK
72 ['na3 xak onruyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koudpepennus "JledekTor
3penusi. Kak coxpanuts 3penue"
Paznoxxenne 6eoro cBeTa B CIIEKT.
74 Oneitel HetoToHa. CroxeHnue bubnuoreka [IOK

CIICKTPAJbHBIX LIBETOB. I[I/ICHepCI/IH
CB€Ta

https://m.edsoo.ru/ff0c0f4c
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JlabopaTtopnas pa6ota "OmbITHI 11O
Pa3I0KEHUIO OETIOr0 CBETA B CIIEKTP H

75 BOCIIPUSITHIO IIBETA MPEIMETOB IIPH UX bubmmorexa LOK
P 1 peit P https://m.edsoo.ru/ff0cOe2a
HaOII0IEHUU Yepe3 I[BETOBBIE
buabTpH"
VYpok-npaktukym "BoaHoBbie
76 CBOIICTBA CBETA: AUCIIEPCHS,
uHTepdepeHys u audpaxaus”
77 Omnsitel Pesepdopaa u manerapHas bu6nmoreka [JOK
MOJIENIL aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
HcnyckaHue 1 MOTJIONIEHUE CBEeTa
N bu6mmorexa [IOK
79 aromoM. KBaHThI. JInHeluaThie
https://m.edsoo.ru/ff0c144c
CITeKTPbI
80 VYpoxk-npaktukyMm "Habmrogenue bu6nuoreka [IOK
CIEKTPOB UCIyCKaHUs" https://m.edso0.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUJIBI bubmorexa IOK
a g https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siiapa. Hykmonnas bu6nunoreka [JOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTiuBHBIC TPEBpALIICHHUS. bu6nmoreka [JOK
N3oronsl https://m.edsoo.ru/ff0clald
84 Pemenue 3agau nmo teme: bubmuorexa [JOK
"PannoakTuBHBIEC MpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypoxk-koHbepenmus "PaqnoakTuBHbIC
P Gepenn A bu6mmoreka [IOK
86 U3JIY9YCHHUS B TIPUPOJIC, METUITIHE,

Texuuke"

https://m.edsoo.ru/ff0c2126
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87

S nepHble peakiu. 3aKOHBI
COXPAHEHHUs 3aps0BOI0 U MaCCOBOIO
qucen

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

3Hepr1/151 CBsA3HW aTOMHBIX AICP. CBs13b
MacCChbI U DHEPrun

bubmuorexa [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agau o reme "SAnepurie
peakuun"

90

Peakiuu cuHTe3a M IECHUS SAEP.
Nctounuku sneprun CoJiHIa v 3BE31T

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

Vpox-koupepennus "Anepuas
sHepreTuka. JlemcTeus
PaIMOAKTUBHBIX U3TYUYEHUHN Ha )KUBBIE
OpraHu3msl"

92

[TonroroBka Kk KOHTPOJILHON paboTe MO
TeMe "DIIEKTPOMArHUTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC ABIECHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KoHnTtponbHas paboTa mo teme
"DIEKTPOMArHUTHOE TIOJIE.
DNeKTPOMAarHUTHBIE BOJHBI.
KBanrtoBbie siBeHus"

94

[ToBTOpEeHME, 0O60OIIICHNE.
JlaGopaTopHbie pabOTHI 1O KypcCy
"B3aumonencTaue Tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBropenue, o6o0uieHue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33/1a4 I10
teme "TemnnoBeie mpoiecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o0o01eHue. Peenue

bubmuorexa [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyYeTHBIX M KAYECTBEHHBIX 33724 110
teme "KIIJ[ TermoBeix gBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mmenue. Pemenne

bu6muorexa [IOK
97 pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBOK"
[ToBTOpenue, o0001IEHNE.
98 JIaGopaTopHbIe pabOTHI 10 KYPC 1 1 Bubmorexa ITOK
" patop P | ypey https://m.edsoo.ru/ff0c2c52
CBETOBBIE SIBIICHUS
[ToBTOpenue, 0600meHNEe. PaboTa ¢
99 TEKCTAMH 110 TeME ""3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
IToBTOopenue, o6o0mmenue. Padora ¢
100 tekctamu 110 teme "Konebanus u 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenwue, o6obmenue. Padora ¢
101 Tekctamu 110 TeMe "CBeTOBEIE 1 bubmorexa HOK
., https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600mIeHNE. PaboTa ¢
102 Tekctamu 110 TeMe "KBanrosas u 1
sanepHas pusuka'
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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

IHPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM IPOT'PAMMbBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3PI‘-I€CKOG SIBJICHHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXaroIleM MUpE, B TOM 4Hclle (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM IEPEBOAMUTH MPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) HU3UUECKUX SBICHUN

1.4

ONHUCBHIBaTh H3yYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTONB3ys (U3MYECKHe BEIUYMHBI, NPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaueHMs U eAUHUILB! (PU3NUECKUX BEITMUUH, HAXOIUTHh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JpyTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  M3YyYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BETMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS M IPOLECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O00BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHI U CBOMCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTYallMil IMPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBUIIBJIATh MPUYHMHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKWX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3a7a4d B 1 — 2 EUCTBUS, UCIOJIb3YSl 3aKOHBI U




(bopMyIIBI, CBS3BIBAIONTNE (DU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAIIN3a
YCJIIOBUA 3ada4yd  3alMCbIBaTb KPATKOC YCJIOBHUC, MOJACTABIATH
¢uznyeckre BEIUYUHBI B POPMYJIIBI U IPOBOAUTH PAcU€Thl, HAXOAUTh
CIIpaBOYHBIC NTAHHBIC, H€O6XOIII/IMBI€ AJid pelICHUs 3aaa4, OUCHUBATDH

PCAUTUCTUIHOCTH MOTYICHHON (PU3HUYECKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPBIE MOXXHO PEIIUTh MPHU MOMOIIU
(¢u3MUYeCKUX METOJO0B, B ONHCAHWU HCCIIEJOBAHUS  BBIICIATH
npoBepsieMoe  MPEANoJoXKeHHe  (TUMoTe3y),  pa3iuyarb |
UHTEPIPETUPOBATh MOMYUYEHHBIA pe3yJibTaT, HAXOAWUTh OMIMOKH B

XO0A¢€ OIbITa, ACJIAaTb BBIBOABI IO €TI0 pE3yJibTaTaM

1.9

IIPOBOJMUTH OIBITHl MO HAOMIOAECHUIO (U3NYECKUX SBICHUN WK
(GU3MYECKUX  CBOWCTB  Tel:  (POPMYJHMpPOBaTH  MPOBEPsSEMbIC
MPEATNONOKEeHHs, COOMpaTh  YCTaHOBKY M3  TPEIJIOKEHHOTO

000pyTOBaHMs, 3aIMCHIBATD X0 OMBITa U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TNPSIMBbIE M3MEPEHUs] C HCHOJIb30BAHUEM AaHAJOTOBBIX H
UQPOBBIX MPUOOPOB, 3aMHUCHIBATh MOKAa3aHUS NPUOOPOB C yUETOM

3aJJaHHOHM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MPOBOANWTH  HCCIIEJOBAaHHE 3aBUCUMOCTH  OJHOW  (hu3HUECcKOit
BEJIMYMHBI OT JAPYrodl C HCIONb30BAHUEM TMPSMBIX H3MEpPEHUIl,
y4acTBOBaTh B IUIAHMPOBAHUM y4eOHOTO HCCIENOBaHUS, COOUPATh
YCTaHOBKY M BBINOJIHATH U3MEPEHHUS, CIIEAYs NPeI0KEHHOMY IUIaHY,
buKkcHpoBaTh Pe3yJbTAThl IMOJYYEHHON 3aBUCUMOCTU (PUINYECKUX
BEJIMYMH B BUJIC MPEIOKCHHBIX TAOIHI] U TPaPUKOB, 1eIaTh BEIBOIBI

10 pe3yJIbTaTaM UCCIICIOBAHUS

1.12

NPOBOJUTh KOCBEHHBIC H3MEpEHHs (PU3MUYECKUX BEIHYUH, CIEeays
NPEe/UI0KEHHONH MHCTPYKIIUH: TP BBIMOJHEHHH U3MEPEHUI coOOMpaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHUE HMCKOMOM

BCJINYHHBI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH npu pa60Te C

1ab0paToOpHBIM 000pyIOBAaHUEM

1.14

yKa3plBaTh NPUHIMIMBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHLHUIBI JIEUCTBUS HM3YyYECHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 UX ONHUCAHWUS,
UCTIONB3ysl 3HAHUSA O CBOMCTBAX (DU3MYECKUX  SIBICHUH U

HGOGXOI[I/IMLIG (1)I/I3I/I‘-ICCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOJUTH TMpUMEPHl (HAXOAWUTh HWHPOpPMALMIO O MpUMepax)
MPaKTUYECKOTO UCIOIB30BAHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM JUIg  o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

COOJTIO/IEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIel cpeie

1.16

OCYILECTBIIATH OTOOP MCTOUYHUKOB MH(popManuu B ceTd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM U IyTEM CPAaBHEHUS Pa3iIUYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBISETCS MPOTUBOPEUMBON HIIU

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAay4YHONONYJIIPHYIO  JIUTEpaTypy  (U3UYECKOrOo  COAEpIKaHMUs,
CIIpaBOYHBIC MaTepuasbl, pecypcsl cetu VIHTepHeTr, BiaxeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpMALIUU

13 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPAaTKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJIEp)KaHHs, B TOM YHCIIE MyOIMYHO NeNaTh KPaTKHe COOOIICHUS O
pe3yabTaTaXx IMPOCKTOB WM YYeOHBIX HCCIICIOBAHUN, TPU ITOM
IPaMOTHO HCIOJb30BaTh HM3yYEHHBIM TMOHATUHHBIA ammapar Kypca

(i)I/I?:I/IKI/I, COIIPOBOKAATDb BBICTYIIIICHUC Hpe3eHTaHH€fI

1.19

IIPU BBIMOJTHEHUH yUEOHBIX MPOEKTOB M UCCIIEAOBAHUN paclpenesTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 33/1a4aMH,
CJIEAUTHh 3a BBINIOJIHEHHEM IUIaHa JCHCTBUM, aJeKBAaTHO OIEHUBATh
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICIICTBHE, YUHUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOMH
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasindaTtb SABJCHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




1.3

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I'-IGCKOG SIBJICHUC

pacro3HaBaTh TPOSIBICHUE W3YyYEHHBIX (HU3MUECKUX SIBICHUN B
OKpY’KaloIIeM MHpE, B TOM 4ucCie (U3NUECKUE SBICHUS B MPHUPOIE,
IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 3a]ady B YUEOHYIO, BBLICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPpU3HAKH) QU3NISCKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3Ysl (DU3MYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIIBHO
TPakTOBaTh  (U3MYCCKHIA  CMBICI  HCIOJB3yEMBIX  BEJIMYHH,
0003HAYCHUS U €AMHUIIBI (PU3HUESCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYK (HU3UYECKYH0 BEIHYMHY C JPYyTUMHU
BEJIMYMHAMH, CTPOUTH  TpapUKHd  H3YYCHHBIX  3aBHCUMOCTEH

(hUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA Te, (pU3UYECKHE SIBICHHUS M TPOIECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIpaXKECHHE

1.6

0OBSCHATH (I)I/ISI/I‘-IGCKI/IC MponecChl U CBOICTBa TCJI, B TOM 4YHUCJIIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTepa:
BBIABJIATh IPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsAcHeHue u3 1
— 2 JOTWYECKUX IIIaroB C IIOMOIIIBIO 1 -2 HU3YyUYCHHBIX CBOMCTBaA

buznyeckux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 AeiCcTBUSI, UCHOJB3YSl 3aKOHBI U
(dbopMyIIBl, CBA3BIBAIONINE (PU3NUECKUE BEIUYHHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX Ui peIIeHHs 3aJa4yd, BHIOMpAaTh 3aKOHBI U (OPMYJIHI,
HEOOXOAMMBIC JJisi €€ pelIeHus, MPOBOAUTH PacuéThl U CPAaBHUBATH
NOJyYeHHOE 3Ha4deHHE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3NYECKUX METOOB, UCIIONB3YS OMHCAHNUE UCCIIEIOBAHUS, BBIICIATh
MpOBEpsieMOe TPEANONIOKEHHE, OLIEHUBATh MPABHJIBHOCTH MOPSAJIKA

MIPOBEICHUS UCCIICIOBAHMUS, JIeJIaTh BBIBOIBI

1.9

MIPOBOAMUTH OIBITHl MO HAOMIOAECHUIO (U3NYECKUX SBICHUN WM
¢usznyeckux  CBOMCTB  Tel:  (GopMynHpoBaThb — IPOBEpsieMbIE

OpPEINONIoKEeHNs, CcOoOMpaTb  yCTAaHOBKY M3  NPEAIOKEHHOTO




1.10

000pyA0BaHUs, OMMCHIBATH X0/ OIbITA U (POPMYIHUPOBATH BHIBOABI

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHMEM AaHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3NYECKUX BEIWYHH, CPABHUBATH PE3YJIbTATHI

U3MEPEHUH ¢ YUETOM 3aJaHHON a0COIIOTHON MOTPEITHOCTH

1.11

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHHUM:
IUIAHUPOBaTh MCCJE0OBaHUE, COOMpaTh YCTAHOBKY U BBIIOJHSATDH
U3MEpeHus, ciexys  INpeJUIoKeHHOMY  IJIaHy,  (UKCHpOBaTh
pe3yabTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJE TaOJIUI] U Tpa(UKoOB,

JACJIaTb BBIBOJBI 110 PE3YyJIbTaTaM HCCJIICIOBAHU

1.12

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenaysd IHPEeMJIOKEHHOM MHCTPYKLUMH, UM BBIUUCIATH 3HAYCHUE

BCJINYHHBI

1.13

coOmonaTh MpaBWja TEXHUKM Oe3omacHOcTH Tpu pabore ¢

71a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh HNPUHLMIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM HAa MX ONMCAHUs, HCIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

bu3HYecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX IIGHCI\/JI C TOCICAOBATCIIbHBIM W  IapalJICJIbHBIM
COCIMHCHUEM 9JICMCHTOB, pasinvdas YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIETIEeH

1.16

OPUBOJIUTH TNpPHUMEPHl (HAXOAWTh HMH(OpPMALUMIO O MpUMepax)
PaKTUYECKOI'0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KHU3HM U1 o0ecriedeHHss Oe30macHOCTH MpH  OOpallieHuH ¢
npubopaMy U TEXHUYECKUMH YCTPOICTBaMU, COXpaHEHHUS 3/10pOBbs U

COOJTFOIEHHST HOPM IKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIEH cperie

1.17

OCYUIECTBIIATh MOUCK HHPOPMAIUH (PU3HUECKOTO COJAEPKAHUSI B CETH
HMHTepHEeT, Ha OCHOBE HMEIOUIMXCS 3HAHUNW M IyTEM CpPAaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBLICIATh HMH(OpPMAIMIO, KOTOpas

SIBIISICTCS TPOTHBOPEYNBON MITM MOXKET OBITh HEJTOCTOBEPHOM

1.18

UCTOJBb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUi  HAy4yHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOro COJAEpkKAaHMsS, CIPaBOYHBIE
Marepuaisl, pecypcel ceth HTepHeT; BIageTe INpUEMaMHU
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALIMU U3 OJHOU

3HAKOBOM CUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBCHHBIC MMUCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHPOpPMAINIO U3 HECKOIBKUX HCTOYHHKOB (HU3MUECKOTO
CONICp)KaHHsI, B TOM WYHCJIC IyOJUYHO TPEACTABIATh PE3yJIbTaThI
NPOCKTHOW WJIM HUCCJICIOBATCILCKON JIEATCIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BATh M3YyYCHHBIA MOHATHHHBIN ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOXKIAATb BBICTYIIIICHUC HpC3CHTaHI/IeI71

1.20

IIPYU BBIIOJHEHUH Y4Y€OHBIX HMPOEKTOB M MCCIENOBaHUN (U3MUYECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTH B IPyIIE B COOTBETCTBHM C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJIQJ] B JCATCIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  IMPOSBIAS  T'OTOBHOCTh

pa3peniatbh KOHQIUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHNS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pasinyaTtb ABJCHHUA IO OINHMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3PI‘-I€CKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJIE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33a4yy B y4eOHYIO, BBLACIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) GU3NUECKUX SBICHUN

1.4

ONKCHIBATh HW3YYCHHBIC CBOWCTBA TelN M (PU3UYCCKUE SIBICHUS,
UCTIONB3Ysl (U3MYECKHe BEIUYWHBI, TP OMUCAHUW TPABUIIBHO
TPakTOBaTh  (U3MYECKHA  CMBICT  HCIOJB3yeMBIX  BEJIMYHH,
0003HAYCHUS U CAMHUIIBI PU3HMUCCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,

CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYrUMH




BEJIMYMHAMHU, CTPOUTh TIpaQUKH  HM3YyYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SBIICHUS W IPOIIECCHI,
UCIIOJIb3YSl HW3Y4YEHHBIE 3aKOHbI, IpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyIUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIpPAXXKECHHE

1.6

00BACHATH (1)I/I3I/I‘16CKI/IG IpoucCChl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O  XadpaKTCpa:
BBIABJIATH IPUYUHHO-CICICTBCHHEBIC CBA3U, CTPOUTH 00BsACHEHHE U3 2
— 3 JOTWYEeCKUX IIIaroB C IIOMOIIIBIO 2 -3 HU3YyUYCHHBIX CBOMCTBaA

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIE 3amadd (OmMHMparommecs Ha cucremMy u3 2 — 3
YpaBHEHMIi), HWCHOJB3Ys 3aKOHBI W  (OPMYJBI, CBS3BIBAIOIINE
¢usnueckue BEIUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3aJadu
3alMChIBaTh KPAaTKOE yYCIOBHE, BBISBIATH HEAOCTAIONIIUE WIH
U30BITOYHBIC TaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIMMBbIE
JUI pELIeHUs, NPOBOJUTH PAacU€Thl M OLIEHUBATh PEATUCTHYHOCTH

MMOJIYYCHHOI'O 3HAUCHUA (1)1/131/1‘1601(0171 BCINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOILIU
(bu3NUECKUX METOJIOB, UCIIONB3Ys OMMCAHUE WCCIICAOBAHMS, BBIICISTH
MpOBEpsiEMOE TPEANONI0KEHNE, OLEHUBATh MPABWILHOCTH MOPSAKA
NPOBEJCHHUS MHCCIEAOBaHMS, JeNaTb BbIBOJbI, HHTEPIPETUPOBATDH

pe3yIbTaThl HAOIIOACHNUN U OITBITOB

1.9

NPOBOJIUTh OMBITHl 10 HAOMIOACHHIO (U3UUECKUX SBICHUH WIH
(U3MYECKUX CBOWCTB TEJI: CAMOCTOSATEIBHO COOMpPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (POPMYIHPOBATH BHIBOJIBI

1.10

OPOBOJUTH MpPH HEOOXOJUMOCTH CEpPUI0 TMpPSIMBIX H3MEpPEHHH,
OTpesieNisisl cpelHee 3HaueHWe u3MepsieMoll BennuuHbI ((poxycHOe
paccTosiHhe CcoOuparoIlield JHH3bI), 00OCHOBBIBATH BBHIOOpP crocoba

U3MepeHHs (M3MEPUTENHHOTO PUOopa)

1.11

NIPOBOJUTH WCCJICIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIHYHH C
HCIIOJIB30BAHHUEM TIPAMBIX I/ISMepeHI/II\/’I: IUIAaHUPOBATHL HCCIICI0BAHUC,
CaMOCTOSATEIIFHO COOHMpaTh YCTaHOBKY, (UKCHPOBATH PpE3yJIHTAThI

HOJIytICHHOI\/JI 3aBUCHUMOCTH (1)H31/I‘-ICCKI/IX BCJINYHMH B BHUIC Ta6J'H/IIII/I




1.12

rpaduKOB, Ie71aTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS

IPOBOAMTH  KOCBEHHbIE  HM3MEpPEHMsS]  (PU3NYECKUX  BEJIUYMH:
IUIAHUPOBATh M3MEPEHHsI, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATHE WM3MEPEHHUsA, CIEeNys IMPEIIOKEHHOW HWHCTPYKIMH,
BBIYKCIIATh 3HAYEHUE BEIMYUHBI WM AHAIM3UPOBATh IIOJy4YCHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

1ab0paTopHBIM 000pyI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKH M3YYEHHBIX (PU3MUECKHX MOjENeil:
MaTepuagbHas TOUKa, a0COJIFOTHO TBEPJIOE TEJI0, TOUCHHbII UCTOYHUK
CBeTa, JIy4, TOHKAs JIMH3a, IJIJaHETapHas MOJelb aToMa, HyKJIOHHAas

MOZCJIbL aTOMHOI'O gapa

1.15

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM HAa HUX OIMCAHUSA, HUCIIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUA W HEOOXOIUMBIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHBIE PHUCYHKH H3YYCHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENIbHBIX npudopoB u
TEXHOJOTMYECKHX IPOILIECCOB MPH PELICHUH YYeOHO-TIPAKTHUECKHUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI H300pakKeHUH B MJIOCKOM

3epKaJie ¥ COOMPAFOIIEH JTMH3e

1.17

MPUBOIUTH TMPUMEPHl  (HAXOIUTh HWHPOPMAIUI0 O MPUMEPAX)
MPAKTHYECKOTO MCIIONH30BaHMs (PU3MUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU g obOecriedeHuss O€30MacHOCTH MpU  OOpalieHuu ¢
npuOOpaMu M TEXHUICCKUMHU YCTPOMUCTBAMH, COXPAHEHUS 3I0POBbS U

cOOIOICHNS] HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOIIEH cpene

1.18

OCYILECTBIIATh MOUCK MH(POpMaLuN (GU3NIECKOTO COEPIKAHHSI B CETH
WutepHer, caMocTOsATeNbHO (OpMYIHpYs IOMCKOBBIA  3aIpoc,
HaXOAWTh IYyTH  OIpEJNeNeHUs  JIOCTOBEPHOCTH  IOJy4YEHHOH
MHQOpPMALIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIb30BaTh TPU  BBHIMIOJHEHUH Y4YE€OHBIX 33JlaHUid  HAy4HO-
MOMYJIIPHYIO JIUTEPaTypy (U3HUYECKOTO COJEpKAHUsS, CIPABOYHBIC
Marepuaibl, pecypcbl ceth HMHTepHeT, BIaAeTh NOpUEMaMHU

KOHCTIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMAIIUU U3 OTHOMN




1.20

3HAKOBOM CUCTEMBI B IPYTYIO

Co37aBaTh COOCTBCHHBIC IMCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOIBKUX HMCTOYHHKOB (DU3MUECKOTO
COJIEp)KaHMA, IMyOJMYHO TPEACTABIATH PE3YJIbTAThl MPOSKTHON WIH
UCCIIEIOBATENIbCKOM ~ JIEATENbHOCTH,  HpPU  3TOM  T'PaMOTHO
UCIIOJIB30BATh U3YUYEHHBIN OHATUIHBIN anmnapaTr u3y4acMoro paszaena
GU3MKM W CONMPOBOXKIATh BBHICTYIUICHHE TNpe3eHTalMell ¢ y4EToM

0coOeHHOCTEN ayJAUTOpHUU CBEPCTHUKOB

1.21

IIPU BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3MUECKUX
MIPOLIECCOB paclpeesTh 0053aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJIeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICSITEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSBIAS  T'OTOBHOCTh

paspeniatb KOHQIUKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3nena

Kon

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKaAHUA

®U3UKA U EE POJIb B [TIO3HAHWM OKPYXAIOIIETO MHUPA

11

®usuka — Hayka O mnpupone. SBIeHUS NPUPOMBL.
@u3NYeCKUE  SBJICHUS: MEXAHUYECKHE, TEIUIOBbIC,

SJICKTPUYCCKUC, MATHUTHLIC, CBETOBBIC, 3BYKOBBLIC

1.2

duzndeckue BCJIIMYHHEI. I/I3MepeHHe (I)I/I?»I/I‘IGCKI/IX
BCJIMYHH. dusznyeckue HpI/I60pH. HOI‘peIJ_IHOCTB

U3MepeHui. MexayHapoHast CUCTEMA €MHHI]

1.3

14

ECTCCTBeHHOHay"IHBIﬁ METO/J ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABMIXCHUC T'HIIOTE3,
OKCIICPUMCHT 110 TIPOBEPKE THUIIOTE3, 00BsACHEHHE

HAOJIIOJAEMOTO SBJICHUSA

Onwucanne pU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIIeH

1.5

[TpakTyeckue pabOTHI:

###Par#H#13mepeHne paccTosiHUM.
H#HiHPar###3mepenrie 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par#Ht#Onpenenenue pa3MepoB MallbIX Tell.
#H##Par###l3mepenue  TeMriepaTypbl TpPH  ITOMOIIH

KUAKOCTHOI'O TCPMOMETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTpoeHe BEILIECTBA: aTOMBI U MOJIEKYJIbI, X
pasmepbl.  OmBITBI,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###)[piwokenne  yactunp  BemiectBa.  CBS3b
CKOPOCTH  JBWKEHHUS  YacTHI[ C  TEeMIEepaTypou.

BbpoyHnoBckoe nBmxkenue, nupdysus

2.3

BSaHMOHCﬁCTBHe JacCcTHUIl BCIICCTBA: IPUTAKCHUC U

OTTAJIKMBaHHUC




###Par### ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, JKUJKOCTEN M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

2.4 B3anmocCBsI3p MeEXIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M HUX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI
[TpakTrueckue paboThI:
#H##Par###01eHka quaMeTpa aToMa METOJIOM PSAOB (C
WCIIONTb30BaHueM oTtorpaduii).

2.6 H#HHPar###0OneITEL 110 HAOJIIOAEHUID  TEIUIOBOTO

paciupeHusi ra3oB.
H#HHHPar###0nbITEI IO OOHAPYXKEHUIO JEHUCTBUS CHII

MOJIEKYJIAPHOTO TIPUTSKEHHS

JIBIDKEHUME U B3AUMOJIEUCTBUE TEJI

31 Mexanunueckoe JIBUDKECHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KEHUE
HH#HPar###CropocTb. Cpennsia CKOpPOCTb pu
3.2 HEPABHOMEPHOM JBIKEHUHU. Pacu€r nmytm M BpeMeHH
JBUKCHMUS
SBnenne uHepuuu. 3aKOH WHEpUMH. B3anmonaeincTsue
3.3 TeJ KaK MPUYMHA U3MEHEHHsS] CKOPOCTH JIBUXKEHHS TeI.
Macca xak Mepa HHEPTHOCTH Teja
3.4 ###Par###1InotHocTs BeniecTBa. CBsI3b IJIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BhEMA BelecTBa
3.5 Cuna kak XapaKTepUCTHKa B3aUMOJIEHUCTBUS Tell
35 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOUIbIO TUHAMOMETPA
37 HHHPar###IBnenne tarorenus U cuia Tsxkectu. Cuia
' TSKECTH Ha JpYrux mianerax. Bec tena. HeBecomocTts
38 Cuna tpenus. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B npupoae U TEXHUKE
39 ###Par###CnoxeHne Ccuj, HaNpaBICHHBIX 110 OJHOU
' npsiMoi. PaBHOAEHCTBYIOIIAS CUTI
3.10 [TpakTuyeckue paboOTHI:




OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO  JIBWKCHHS
(mapwka B KHJKOCTH, MOJCIH  DIEKTPUICCKOTO
apromMoOWiis W Tak pganee). OmnpeneneHue cpegHen
CKOPOCTH CKOJIBKEHHS Opycka WIM [IapukKa 10
HAKJIOHHOM  mmiockocTd.  OrmpeneneHue  MIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBUCHMOCTh PACTSKEHUS (IedopMaiiuu) MpYy>KUHBI OT
NPWIOKEHHOW  cuibl.  OMBITBL, JEMOHCTPHUPYIOIIHE
3aBHCUMOCTh CHJIbI TPEHHSI CKOJBKEHHS OT Beca Telia U

XapaKkTepa CONPHUKACAOIINXCS HOBCpXHOCTCfI

dm3uyeckne SIBJICHUSI B mpupoac: MpuMepbl ABUKCHUA C

3.11 pa3IMYHBIMA CKOPOCTSIMH B KHBOW W HEKHBOU MPHPOJIE,
JICVICTBUE CUITBI TPEHUSI B TIPUPOE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, HOJIIUITHUKH
JIABJIEHME TBEPJIBIX TEJI, J)KUJIKOCTE 1 TA30B
A1 Hasnenue TBEpAoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBICHUS
4 JlaBnenue raza. 3aBUCHUMOCTb JJaBJIEHUs Ta3a OT 00bEMa,
' TeMIepaTypbl
13 Ilepenaua naBneHus TBEPABIMU TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [IlneBMaTnyeckue MaluHbl
3aBUCUMOCTh  JaBICHHUS JKUIKOCTH OT  TIIyOWHBI
4.4 ['unpocratudeckuii mapagokc. CooOuiaronmecs CoCyabl.
['mapaBaruecKkne MEXaHU3MbI
Atmocdepa 3emin u atMochepHoe naBienue. [IpruunHb
A CYILIECTBOBaHMs BO3AYIIHOM 000m04Yku 3emiu. OmnbIT
' Toppudemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJ YPOBHEM MOps
A5 N3mepenune atmocdepHoro napienus. [IpubGopbl mis
' U3MepeHus: aTMOC(EpHOro AaBICHUS
JelicTBue XUAKOCTM M rasa Ha IOTPYKEHHOE B HHX
4.7 Teno. BreitamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bozayxomnnasanue




4.9

[TpakTiyeckue paboOTHI:

HccenenoBanue 3aBHCUMOCTH Beca Tella B BOJE OT
o0béMa TOrpyKEHHOM B JKUIKOCTh 4YacTH TeJa.
OnpeneneHue BbITAIKUBAIOIIEH CUIIBL, IEHCTBYIOIIEH HA
TEN0,  MNOrpykéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHUIKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOIIKME  3aBUCUMOCTb  BBITAJIKMBAIOLLEH
CWJIBI, AEUCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPY>KEHHOW B JKUIAKOCTb YaCTU TEJIa U OT IIJIOTHOCTHU
KUIKOCTH. KoncTpynpoBanue  apeomerpa MU
KOHCTPYMPOBAaHHME  JIOAKM M  OmpeneneHue  e€

rPy30MOAbEMHOCTH

4.10

dusznyeckre  ABIEHUA B OPUPOJE: BIIMSTHUE
aTMoc(epHOTO TaBJICHUS HA KUBOW OpraHU3M, TUTABAHHE

pBIO

411

TexHuueckue YCTPOWCTBA: COOOIIAIOUIMECS COCYIHI,
YCTPOICTBO BOJONPOBOJA, T'MAPABIMYECKHH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabota
5.2 MexaHnnyeckasi MOIIIHOCTb
53 [IpocTble MexXaHM3MBI: pblyar, OJIOK, HaKJIOHHAas
' iockocTh. [IpaBuiio paBHOBeCHs phlyara
5.4 [TpuMeHeHMe paBUIIa PaBHOBECHS pblYara K 0JIOKY
«3onmoroe  mpaBuio»  MexaHukd.  Koadowunmenr
5.5 HOJIE3HOT'O necTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBbI B OBITY M TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TeJa, TOJHATOTO HaJ 3eMIEH
5.7 Kunetnueckas sneprus
58 [TonHast MexaHMuYecKass SHEpPrus. 3aKOH HM3MEHEHHUs M
' COXpaHEHHs] MEXaHUYECKON SHEPTUH
5.9 [TpakTuyeckue paboOTHI:




###Par#H#Onpenenenue pabOThl CHUJIBI TPEHUS MPH
pPaBHOMEpPHOM JBW)XKEHMU Tejla 110 TOPU30HTAIBHOU
nosepxHoctu. MccnenoBanue yCIOBUM PAaBHOBECHSA
ppiuara. M3mepenne KIIJI HaKiIOHHONW IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTrUr

dusznueckue SBICHUS B nopupoac: pbiHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOWCTBA: pblyar, MOJBWXKHBIA U
5.11 HETOJABMKHBIA OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIS
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTBI COlePKAHUS
paszesa 3J1eMeHTa
TEIUJIOBBIE AABJIEHUA
OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOPUM CTPOEHHUs BellecTBa. Macca U pa3mepsl
. MoJieKysl.  OmbITel, MOATBEP)KIAIOIIAE  OCHOBHBIE
I0JIOXKEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOpUU
Mogenun  TBEPAOro, IJKMAKONO W ra3000pa3HOro
6.2 cocTossHUH BemecTBa. Kpucramumdeckue u amopgHbIe
Tela
OOBbsicHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TEI
0 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKOMN
TEOPHH
6.4 CmauuBaHue ¥ KalWUISIPHBIE SIBICHUS
6.5 TernoBoe pacimpeHue u CxaThe
5.6 Temneparypa. CBsA3p TeMmepaTrypsl €O CKOPOCTBIO
. TEIJIOBOTO ABMYKEHMS YaCTHUI]
57 Buytpennss sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEN
' SHEPruu: TEIUIONEpeaaya U COBEPILIEHUE pabOThI
6.8 Bunasl Temonepenauu: TEMIONPOBOIHOCTh, KOHBEKIIHS,




U3Iy4eHHe

KomuyectBo  TEmIoOTEHL VYnenpHass  TEIIOEMKOCTH

6.9
BellleCTBa
TeriooOMeH u TemyioBoe paBHOBEcHE. Y paBHEHHUE
6.10
TEeIJI0BOro OanaHca
5.11 [InaBneHue u oTBep/IeBaHNE KPUCTATUTMUECKUX BEIIECTB.
' VY nenpHas TEmioTa MIaBICHUS
[TapooOpazoBanrie u  KoHAeHcamus.  VcmapeHnue.
6.12 Kunenue. VYpenbHas  Ttemrota mnapooOpa3oBaHUSI.
' 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUSI OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxxHocTh BO3MyXa
6.14 OHeprus ToIIMBa. Y IeJbHasl TEMJI0Ta CrOpaHus
[Mpuammner  pabotel  TeruioBbix — apurareneit  KIIJ]
6.15 TEIUIOBOTO ABHUTaress. TeroBble ABUTATENH WU 3allUTa
OKpY>Karolleu cpeabl
3aKOH COXpaHEHHMsI U MPEBPAILCHUS SHEPTUH B TEILJIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
H#HHHPar###0nbITel 10 OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO MPUTSKEHUS.
#HHPar##H#OnpITl 1O BBIPAIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 pacuImpeHus Ta3oB, JKUJIKOCTEH U TBEPIBIX TEll.

#HPar###Onpenenenrue TaBleHUs BO3AyXa B OajuloHE
HINPHLIA.

H#HHHPar###0OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JaBJICHMSI BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIQKICHUSL.

##HPar###1IpoBepka rUNOTE3bl JIMHEHHON 3aBUCUMOCTH

JJINHBI CTOJIOMKA KHNIKOCTH B TepMOMeTqueCKOfI




TpyOKe OT TeMIepaTyphbl.

#H##Par#H#H#Habmonenne W3MEHEHUs BHYTpEHHEH
SHEPTUU Tela B pe3ysbTaTe TeIuionepenayun u padoTsl
BHEIIIHUX CHIL.

###Par#H##lccnenoBanne SBIEHUSA TEIUNIOOOMEHA TpHU
CMEIIMBAHUM XOJOJTHON U TOPSYEH BOJIBI.
#HH#Par#H##0Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIy4eHHOTO BOJIOM MpH TEMJI00OMEHE C HarpeThiM
METAJUTHYECKUM ITAITHHAPOM.

#H##Par###Onpenenenue  yACNbHOW  TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccneqoBanue mpolecca UCIapeHusl.
#H##Par###OnpeneneHue OTHOCUTEIBHONW — BJIAXKHOCTH
BO31IyXa.

#HH#Par##H##Onpenenenre yaenbHOM TETUIOTHI TIIaBICHUS

JpJa.

6.18

Ouzuyeckue SABICHHUS B MPUPOJAE: TOBEPXHOCTHOE
HaTSOKEHHE W KanmWwUILIpHbIE SBJICHUS B MPHUPOJE,
KpUCTaJLIbl B ipupojie, usnydenue ConHia, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHuE POCH], TYMaHa,

HNHCA, CHCra.

6.19

TexHuueckne  yCTpPOMCTBA:  KamWUIAPHI, MPHUMEPBI
HCIIOJIb30BAHHA KPUCTAIIOB, )KHIIKOCTHBIﬁ TEPMOMCETP,
JNATYUK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCUXPOMETp, MapoBas TypOWHa,

JABUT'ATCJIb BHYTPCHHCT'O CIr'OpaHus.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia 31eKTpU4ecKux 3apsaaoB
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apPSKEHHBIX TEIl OT
BEJIMYMHBI 3aPsI/I0B M PACCTOSTHUS MEXKIY TEJIaMH)

23 Onextpuueckoe nosie. Hanpspk€HHOCTD 21EKTPUUECKOTO

T10JIA. HpI/IHI_II/IH CYIIEpHO3UIHUN JJICKTPUICCKHUX roJieit




(Ha Ka4YeCTBEHHOM YPOBHE)

Hocurenu »snexTpuyeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anextpudeckuid 3apsan. Ctpoenue aroma. [IpoBoaHUKY U
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
26 ONeKTpUYeckuid  TOK.  YCJIOBHA  CYyIIECTBOBaHMS
. 3JEKTPUUYECKOrO TOKa. FICTOUHMKN TOCTOSIHHOT'O TOKa
HevictBus 3JIEKTPUYECKOTO TOKa (TeruoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax
- Onektpuueckass 1enb. Cuna TOKa. DJIEKTPUUYECKOE
. HaIpsKEHUe
29 CornpoTuBieHue MMPOBOJHUKA. VY nensHOE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1l yyacTKa Lenu
[locnenoBarenbHOe W MapafieIbHOE  COEIMHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jlxoyns — Jlenua
213 DneKTpuuecKkue Lenu U NOTPEeOUTENH BJIEKTPUUECKOMN
' sHepruu B ObITY. KOopoTKoe 3aMbIKaHue
[TocTostHHble MarHuThl. B3aumopneicTBHEe TOCTOSHHBIX
7.14
MAarHuToOB
MarautHoe mnone. MarHuTHoe monie 3eMid U €ro
7.15
3HA4YCHHE JJIsl ’KU3HU Ha 3emMIie
216 OmneiT Dpcrena. MarHuTHOE NOJIE SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IMOJS Ha MPOBOAHUK C TOKOM.
217 DNIEeKTpOABUTaTENb MOCTOSHHOIO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTeNIel B TEXHUYECKUX YCTpPOMICTBAaX M Ha
TpaHCIopTe
7.18 Onbitel  @apajges.  SIBieHMe  3JIEKTPOMarHUTHOMN




naaykuud. [Ipasuno Jlenna

DIIEKTPOTreHePaATOP. CnocoObl MOy YEHUS
7.19 3JEKTPUUYECKON SHEPrUH. DIEeKTPOCTaHIIUU Ha

BO300HOBJISICMBIX HCTOYHHKAX YHEPTUU

[IpakTueckue padboTHI:

OnbITH 110 HAOTIOACHHUIO JICKTPU3AIUU TEJl HHIYKIIUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanne JAEMCTBHS JJACKTPHUSCKOTO IIOJSA  HA

MTPOBOIHHUKY H JTUDJICKTPUKH.

COopka u mpoBepkKa pabOTHl DIEKTPUUYECKON IeTH

IIOCTOSIHHOT'O TOKA.

N3mepenue u peryimpoBaHie CUIIbI TOKA.

N3mepenue U peryrpoBaHUe HAMPSKCHHS.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBIICHUS PE3WCTOPA W HAIPSKECHUS

Ha pe3UCTope.

OIIBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHHUKA OT €ro
7.20 JUTMHBI, TUIOIIAU TIOTIEPEYHOTO CEYSHUS U MaTepuara.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSDKEHUW  TIPU
MOCIIEIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHJIBI TOKA MPHU MapajieIbHOM
coelMHEeHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, MIYIIEro 4Yepe3 Ppe3UCTop.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BbIJIETISIEMOM Ha pe3ucTtope. VccnenoBanre 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO 4Yepe3 JIAMIIOUKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KIT/I narpeBarens. MccnenoBanue
MAarHUTHOTO B3aMUMOJICUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO MOJISI TOCTOSTHHBIX MarHUTOB MPU
ux o0begMHEHWHM W pasneneHuu. HccrmemoBanue
JEUCTBUS JIEKTPUUYECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.

OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




BBaHMO)IefICTBHSI KaTylliKyl ¢ TOKOM W MarHuTa OT CHJIbI
TOKa W HaIpaBJICHUA TOKAa B KaTylIIKeE. HSyquI/Ie

JEUCTBUS MarHUTHOTO IIOJsS Ha MPOBOJHUK C TOKOM.

KonctpyupoBanue u U3y4eHUE paboThI
3JIEKTPOJIBUTATES. N3mepenue KITI
3JIEKTPOJIBUTATENBHOMN YCTAHOBKHU. O1BITEI o

HUCCIICAOBAHUIO ABJICHUA 3JI€KTpOMaI‘HI/ITHOI71 HWHAYKIAH:
HUCCIICOOBAHUC W3MEHEHHII 3HAYE€HUS H HaIpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusznueckue SBJICHUS B TMPUPOJE: DIECKTPUUECKHE
SBIICHUS B  arMocdepe, OICKTPHUECTBO  IKUBBIX
OpPraHU3MOB, MArHUTHOE TOJIe 3eMJIH, JIpei] MOIOCOB,
POJIb MarHUTHOTO MOJIS JJIsI )KU3HU Ha 3eMile, MOJISIPHOE

CHSHUE

TexHudeckue yCTPOMCTBA: DJIEKTPOCKOI, aMIIEpMETp,
BOJITMETP, PEOCTaT, CUETYUK DJIEKTPUUYECKOM DHEPIuu,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HAarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
NPENOXPAHUTENH, JJIEKTPOMArHuT, 3JIEKTPOJBUIaTelb

MMOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kox anemenra [TpoBepsieMbIe 3JIEMEHTBI COJIEPIKAHUS
pazzena
MEXAHNWYECKMUE ABJIEHUA
Mexanuueckoe nBWKeHHE. MarepuanpHas —TOYKA.
o1 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO ABIKEHUS
8.3 PaBHOMEpHOE MIPSMOTMHEWHOE ABMKEHHUE
##HPar##HepaBHOMEepHOE NPAMOJIMHENHOE JBUKEHUE.
8.4 Cpennsis ©  MIHOBEHHass CKOpPOCTb Tela  IIpU

HCPAaBHOMCPHOM ABUXKXCHUU




VYckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 #HH#HPar###Coboanoe nanenue. OnbITel [ anumnes
##HPar#t#PaBHOMepHOE JBIDKEHHE IO OKPY>KHOCTH.
8.7 Ilepron u uvactota oOpamieHus. JIuHelHas U yriioBas
ckopoctu. LleHTpocTpeMUTeNbHOE YCKOPEHNE
8.8 [TepBeiii 3akoH HproToHA
8.9 BTtopoii 3akon HeroToHa
8.10 Tpetuit 3akon HetoToHa
8.11 #HH#APar###] [puHIIUTT CynIEpPIO3UITUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HH#HPar###Cuna TpeHus: cuiia TPEHUs CKOJBXEHUs,
5.13 CHJIa TPEHUSI [TOKOS, IPYTHE BUIbI TPECHHS
HH#HPar###Cuna  TsHKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS
8.1 Jsmwxenne  tuaner  Bokpyr  Comnuma.  Ilepsas
15 KOCMHUECKasi CKOPOCTh. HeBeCOMOCTh U meperpy3Ku
516 PaBHOBecue MarepuanbHOM TOUKU. AOCOIIOTHO TBEPI0E
' TEJ0
###Par###PaBHoBecue TBEPAOro TeNa C 3aKPEIUIEHHON
847 ocblo BpateHus. MomeHT cuinsbl. LleHTp Tsxectn
8.18 HNmnynsc Tena. M3amenenue ummynbca. UMnynsc cuiibt
8.19 3aK0H COXpaHEHHUs UMITYJIbCa
8.20 H#HHHPar###PeakTHBHOE IBUKECHUE
8.21 Mexanunyeckasi paboTa 1 MOITHOCTb
PaGora cun Tsxectu, ynpyroctd, TtpeHus. CBs3b
8.2 SHEpPruu u paboThl
893 [lorennmaneHast »Heprus Tena, MOAHATOTO  HaA
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHIManbHAs YHEPTUS CIKATOUN MPYKUHBI
###Par###Kunetnueckas  sHeprus.  Teopema o
8.25 KUHETUYECKON YHEPTUU
8.26 H#HHPar###3axoH coxpaHeHUsT MEXaHUICCKOW YHEPTUU




8.27

[IpakTuueckue padboOTHI:

OrmpeneneHne cpeaHeil CKOPOCTH CKOJIbXKEHUs Opycka
WM JBWKEHUS IIApUKa IO HAKJIOHHOW TIIJIOCKOCTH.
OnpeneneHyre yCKOpeHHs Teia IpU PaBHOYCKOPEHHOM
JIBIDKCHUY 110 HAKJIOHHOU INIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA TYTH OT BPEMEHH MpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 Ha4albHOW CKOPOCTH.
[IpoBepka ruUMOTE3BI: €CIH MPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HAa4YallbHOM CKOPOCTH IMYTH OTHOCSATCS
KaK psAJ HEYETHBIX YHCENI, TO COOTBETCTBYIOIIME
MPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKECHHUS
OT CuWibl HOpPMaJbHOTO JaBieHus. OmnpexneneHue
kod(dduimenta TpeHuss CKoNbkeHus. OrnpeaerneHne
KECTKOCTH TpyxkuHBL. OmnpeneneHne paOOThl  CHIIBI
TpEHUsT TPU PABHOMEPHOM JBIDKCHHHM Teja IO
TOPU30HTAIILHOW TOBepXHOCTH. OrmpeneneHue padboThI
CWJIBl  YOPYroCTM  TpU  MOabEME  TIpy3a  C
WCIIOJIb30BAHUEM  HEMOJBWXKHOTO W MOJBH)XHOIO

OJIOKOB

8.28

du3nueckue SBJICHUI B Impupoaec: IMpuiIrnBbl U OTIIUBBI,
JABMOXXCHUC IIJIAHCT CoHeyHOM CUCTCMbI, PCAKTUBHOC

JABVXXCHUC )KHUBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHHUIOMETP, JaTYUKH

MIOJIO’KEHUS, PACCTOSIHUSI U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH

91 KoJeOaHul: IePHOJ, YacTOTa, aMIUIUTYAa
9.2 MareMatuueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparienue sHEPrun Mpu KouedaTeIbHOM JIBHKCHUN
93 3artyxatomue KoyieOaHusA. BBIHYXIeHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckre BONHBL. CBOHCTBA MEXAHUYECKUX BOJIH.
9.4 [IpononpHbie W MoOmNEepeyHbIe BOMHBL J[JTMHA BOJIHBI U

CKOpOCTb €€ pacnpocTpaHeHusi. MeXaHU4eCKHE BOJIHBI B




TBEPIOM TeJIe, CEICMUYECKHE BOJIHBI

9.5 3Byk. ['pomKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTudeckue pabOTHI:
OnpeneneHrie 4acToThl ©  THepuoAa  KoseOaHUit
MaTEeMaTUYECKOT'0 MAasITHUKA.
OmpeneneHre 4YacTOThl W TEpHoja  KoJIeOaHMM
MPY>KUHHOTO MassTHHKA
9.7 HccnenoBanue 3aBUCUMOCTH  TIepHofa  KosieOaHMiA
' MOJBEIICHHOTO K HHUTH Tpy3a OT IJWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH  TepHofa  KosieOaHMiA
NPY>KMHHOTO MAasTHHKa OT Macchl Tpysa. IIpoBepka
HE3aBUCUMOCTH nepuo/a KoJICOaHMI rpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npy>kuHbl. MI3MepeHnue yCKkopeHus: CBOOOHOTO MaAeHUs
®dusnueckue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 3XO
9.9 TexHu4ecKkne yCTPOHCTBA: HXOJIOT, HCIIOJIb30BAHKE

yJIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMATrHUTHBIE BOJIHBIL.

104 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupona cBeta. CKOpPOCTh CBeTa.

' BousiHOBBIE CBOMCTBA CBETA

[TpakTrueckue pabOTHI:

10.4 W3yueHne CBOWCTB  SJEKTPOMArHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
®dusuyeckue SABICHUS B MpUpPOAE: OHOIOrHMYEcKoe

10.5 JeficTBHE BUMOTO, yIBTPauOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4YEHUN

10.6 Texnuueckne yCTpOHCTBA: HCIIOJIb30BaHUE

QJICKTPOMATrHUTHBIX BOJIH JJIL COTOBOM CBSI3HU
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CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTOuHMKM CBETa
11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
Otpaxenue ceta. Ilmockoe 3epkano. 3aKoH OTpaKEHUs
11.3
cBeTa
114 [Ipenomnenue cBeta. 3aKOH TMPEIOMIICHUS CBETA.
' [TonmHOE BHYTpEeHHEE OTpakeHUE CBETa
11.5 JIunza. Xop nydeil B JIMH3E
116 OnTuueckast cuctema (oToamnmnapara, MUKPOCKONA U
' TeJecKoIa
117 I'ma3 kak onTtuueckas cucreMa. biauzopykocts u
' JAIIbHO30PKOCTh
118 Paznoxenue Oernoro ceera B cekTp. OnbiTel HbloTOHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. J(ucmepcus cBeTa
[TpakTHueckue paboThI:
#H#Par###1cciienoBanre 3aBUCUMOCTH yria
OTpa’XeHUsI CBETOBOTO JIyya OT yTJjia MaJIeHusl.
H#HPar##H#113yuenne  XapakTepUCTHK  HU300pa’keHUs
npeaMeTa B INIOCKOM 3epKalie.
#H##Par###lccnenoBanue 3aBUCUMOCTH yria
IPEJOMJIEHUSI CBETOBOIO JIydya OT YIJla IaJeHUsl Ha
119 IPaHULIE «BO3/1yX — CTEKIION.
' #Hi#Par###lonyuenne  M300pakeHUH € [TOMOIIBIO
coOuparoriei TuH3bIL.
#HH#Par###Onpenenenue  (QOKyCHOIO PpacCTOSHUS U
OINITUYECKOH CHIIbI cOOMparoIei TMH3BI.
HH#APar###O0npITEI 10 Pa3JOKEHUIO O€JIoro CcBeTa B
CHEKTD.
HHAPar###O0nbITHI 110 BOCHPHATHIO I[BETa IMPEIMETOB
P UX HAOJIOJJEHUH Yepe3 [IBETOBbIE (PHIIBTPHI
®dusnyeckue sABiIeHUs B npupose: 3atmMeHus CoiHia u
11.10 JIyHBI, 1IBETA TEJ, ONTHYECKUE sIBICHUS B aTMocdepe
(uBeT HeOa, pedpaxius, pagyra, MUPax)
11.11 TexHuueckue YCTPOUCTBA: OYKHU, MIEPUCKOTI,
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doToanmapar, ONTHYECKUE CBETOBO/IBI

KBAHTOBBIE SABJIEHU A
191 OmnbiTel Pesdepdopna m 1utaneTapHas MOJAETb aTroma.
' Mogens aroma bopa
122 Hcnyckanue M IMOTJIOLIEHUE CBEeTa aToMOM. KBaHTBI
' JIunenyaTele CIIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3ITydeHUs
194 Crtpoenune aromHoro sanapa. HykioHHass Mojenb
' aTOMHOTO siapa. M3oTomnsl
195 PanuoaxTuBHble npeBpamieHus. llepuon momypacmnana
' ATOMHBIX SJEP
126 SAnepHble peakiuy. 3aKOHbI COXPAHEHMsS 3apsiiOBOrO U
' MaccOBOT'0 YHCE
12.7 DHeprus CBs3U aTOMHBIX sifep. CBA3b MacChl U SHEPTUU
128 Peakuuun cuntesa u genenus saep. IcTouHUKU 3HEPTUU
' CouHiia u 3B€31
12.9 Snepnas sHepretuka. JlelicTBME  paJHOaKTUBHBIX
' U3JTy4YEHUI Ha )KUBbIE OPraHU3MbI
[IpakTnueckue padOTHI:
Habmionenne CIJIONIHBIX M JIMHEHUYATBIX CIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBanne TpPEKOB: M3MEPEHHE SHEPTUM YACTHULIBI
10 TOpMO3HOMY ITyTH (TI0 poTorpadusam).
W3mepenune paaroakTHBHOTO oHA
®uznueckue SBICHUS B NPHUPOAE: €CTECTBEHHBIN
paanoaKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 paauoaKTUBHOE W3JIyUYE€HHUE TMPUPOJHBIX MHUHEPAJIOB,
JICCTBUE PAJMOAKTUBHBIX M3JIyYEHUH HA OpPraHU3M
YeJ0BeKa
1212 Texnuueckue YCTPOKWCTBA: CIIEKTPOCKOIL,

VHJIUBUYaIbHBIN JO3UMETP, KaMepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

[Tonumanne pomu  GU3MKA B HAYYHOH  KApTUHE  MUPAa;
chopMupOBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHMHM TNPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpasywomeid pond GU3MKK B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKHM U TEXHOJOTUH, 00 3BOJIIOLMH
¢u3nUeckux 3HAHUKW U MX POJIM B LIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCHUICKUX MU 3apyOeKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOILIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Ui

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHKEHUU Kak
croco0e CylIecTBOBaHUS MAaTepPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUS BEIIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS 110 OMMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;
YMEHHE PacIliO3HABATH MPOSBICHUE U3yUYEHHBIX (DH3UUECKUX SBICHUMA
B OKpYXalollleM MHpe, BBIIESAS HX CYIIECTBEHHbIE CBOMCTBa

(mpu3HAKH)

Bnagenue ocHoBaMM IOHATHMHOIO arrapara “ CHUMBOJIMYCCKOIO
sA3bIKa (1)I/ISI/IKI/I " HCIIOJIB30BAHUC HX IJId PCIICHUA y‘le6HHX 3aaay,
YMCHHUC XapaKTCPU30BATh CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA H

MMpoueCCChl, UCIIOJIb3YA (bYHI[aMeHTaJ'IBHLIC U SMITUPHUYICCKUC 3aKOHBI

VYMeHnune onuceIBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/I€ SABJICHUS,

HUCIIOJIb3YA (bHSH‘lCCKI/Ie BCJIIMYHHBI

Brnagenwe ocHOBaMM METOAOB HAYYHOTO I[IO3HAHUS C YyYETOM
coOrofIcHNs TpaBWiI 0E30IaCHOTO TpyAa: HAONIOJCHUE (PU3HUSCKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 0OOpYyMOBaHHS 1O MHCTPYKIIUH, OMMHMCHIBATH XOJT
OTIBITA U 3aIHCHIBATH €TO PE3YNBTAThI, (HOPMYIMPOBATH BEIBOIBI;
MPOBCACHUC NIPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I'-I€CKI/IX BCIIMYHNH:
YMEHHE TUIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSITEILHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 10 HHCTPYKIUH, BBIYUCIIATH
3HAYCHUEC BCIIMYUHBI W AHAJM3UPOBATH IMOJNYYCHHBIC PCE3YJIbTATHI C
y4€TOM 3aJJaHHOM MOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHHUIA;
MPOBEJICHUE  HECIOKHBIX  OKCHEPUMEHTAIBHBIX  HCCIICOBAHMUIA,
CaMOCTOSATEILHO  COOMpAaTh AKCICPUMEHTAIBHYI0 YCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHME IO  WHCTPYKLUWH,  MNPEICTaBIATh
MOJTYYCHHBIC 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHIE TaOIUI] U
rpaMKOB, YYUTHIBATH MOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIOBaHUs

[Tonnmanue  XapakTepHBIX  CBOMCTB  (M3MYECKHUX  MoJenel
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPAOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKUJAKOCTEH H TBEPABIX TeJ, IUIAHETapHAs MOJIENb AaToMa,
HYKJIOHHAsi MOJENb aTOMHOTO siipa) M YMEHHE NPUMEHSATh UX IS

00BSICHEHUST PU3UYECKUX MTPOLIECCOB

YMmenue oOBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA Tel, B TOM
yycji€ W B KOHTEKCTE CHUTYyallMil MpPaKkTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBISITh IPUYUHHO-CJICICTBEHHbIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEeHHBIE CBOMCTBA (PUINUECKUX

ABJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YmMenue pemarb pacu€TtHple 3amaud (Ha O0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI W (OpMyJbl, CBs3bIBalOIIME (pU3MUECKUe
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATH KpaTKOC YCJIOBHEC 3aJayu,
BBIABIISITh HEJOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoOXOoUMBIC ISl €€ pelIeHUs], UCTIOIh30BaTh CIIPABOYHEIC JTaHHEIC,
MMPpOBOAUTD paC‘-IéTLI U OHOCHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3HaueHUsl (PU3NYECKON BETUYHHBI; YMEHHE ONPEACTSATh Pa3MEPHOCTh

(I)I/I3I/ILI€CKOI\/'I BCJIIMYHUHEI, HOHy‘lCHHOﬁ IIpu pCHICHUUN 3aJa4r

YMeHue XapakTepu3OoBaTh MPUHIUIBI JEUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE€ OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TPOIECCOB MO WX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUHA U HEOOXOAMMBIC (PU3NUECKHE




10

3aKOHOMEPHOCTH

YMeHHe HWCIoib30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 obOecneueHHss O€30MacHOCTH NP
oOpamenn ¢ OBITOBBIMH ~ HpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHUS 3/0pOBbsI U  COOJIONEHUS HOPM
HKOJIOTHYECKOTO TMOBEACHHUS B OKpY’Kalolled cpene; MOHHUMAaHUE
HEOOXOMMOCTH TMPUMEHEHHUsS JOCTIKEHUH (PU3MKH M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopMauu
(buU3MYECKOTO CONIEp)KaHUs C HCIOJNb30BaHHEM HH(DOPMAIIOHHO-
KOMMYHHKAaTUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE HWMEIOIIMXCA 3HAHUA |
JIONIOJIHUTEIIBHBIX ~ MCTOYHMKOB; YMEHHME  MHCIOJb30BaThb  IPH
BBINOJIHCHUH YYEOHBIX 3aJaHuil HAy4YHO-TIOMYJIIPHYIO JUTEpaTypy
($U3NYECKOTO CONEpIKaHUS, CIIPAaBOUYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BinageHue 0a30BBIMH  HABBIKAMU  NpeoOpa3oBaHUs
uHPOpMAllMd U3 OJHOW 3HAKOBOH CHUCTEMBI B JAPYTYIO; yMCHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJBKHUX MCTOYHHUKOB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 MEXAHWYECKMUE ABJIEHUA
11 Mexannueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  OTcuérta.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHXkeHHE. CpenHsas ckopocTb. PopMyina i
1.2 BBIYHCIICHUS CpeHel ckopoctu: V = S/t
PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCHMOCTb KOOPJAMHATHI TE€Jla OT
BPEMEHHU B CIIy4yae PaBHOMEPHOIO MPSIMOJIMHENHOTO ABM)KEHUS:
13 (1) =x,+vt
I'padukn 3aBUCHUMOCTH OT BpPEMEHM [UIsl MPOEKIMH CKOPOCTH, TPOEKIUH
NepeMEeIleHUs, MyTH, KOOPJAMWHATHl TpPU PABHOMEPHOM MPSIMOJIMHEHNHOM
TIBYKEHUH
3aBUCUMOCTh KOOPJIMHATBl T€Ja OT BPEMEHM B CIy4ya€ pPaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO IBUKECHMUSL:
2
S =vg # i+ ay = ;
2
@opmynbl ISl TOPOEKUUU MNEPEMELIEHUs, MPOEKIUN CKOPOCTH M TPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIIMHENHOM JIBUKCHUM:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHM ISl HPOCKLUUHM YCKOPEHUs, HPOCKIHH
CKOPOCTH, TPOEKIHMU MEepPEeMEIIEeHUsl, KOOPJUHATHl IpPH PaBHOYCKOPECHHOM
IPSIMOJINHEITHOM JIBUKEHUN
CBobOonHoe nageHue. GopMyIbl, ONMCHIBAIOIIME CBOOOJHOE MaJ€HUE Tesa IO
1.5 BEPTUKAIM (ABM)KEHUE Teja BHU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emsn). I'paduku 3aBUCHMOCTH OT BpPEMEHM JJIi IPOEKLUHUHU YCKOpPEHUS,




IpOCKOMU CKOPOCTH W KOOPJAWHATHI IIpH CBO60}1HOM nmaacHuM TCJjla TII0

BEPTUKAIA

CKopocTh paBHOMEPHOIO JBMJKEHHUS Teja 10 OKpykHocTH. Hampaienue
CKOpOCTH.

®opmyna g BBIYMCIEHUS CKOPOCTH 4YEpe3 pajnyC OKPYKHOCTH U HEPHUOJ]

oOpareHus:
2nR
L=
T

LenTtpoctpemurenbHoe yckopeHue. HampaBiieHne LEHTPOCTPEMUTENIBHOTO

16 yckopenusi. @opmyra 171sl BBIYMCIIEHUST YCKOPEHUS:
2
a. — v
"R
dopmyra, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUS:
v = 1
T
Macca. [InotHOCTB BemecTBa. @opmyia A BBIYUCIEHUS TUIOTHOCTH:
_m
1.7 V
18 Cuna — BektopHas ¢puzudeckas BeanuuHa. ClI0KeHue Chl
1.9 SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHHUS TEJla U BEKTOPA CUIIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumoperictue Ten. Tpetuit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}_?
119 Tpenue mokosi U TpeHUue CKoNbkeHusl. PopMyna JJisi BBIYUCICHUSI MOAYJISI CUJIBI

TPCHUA CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmanust Tenma. Yopyrue W Heynpyrue aedopMmanuu. 3aKOoH yNpyrou

nedopMmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHUE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TskecTu. Y CKOpeHre CBOOOIHOTO MaIeHHUS.
dopmyna asisi BEIYMCICHHS CUITBI TSKECTH BOJIM3H MOBEpXHOCTH 3emin: F = mg.
Jewxenue manet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas puznyeckas BeIMYHHA.
=m0

HNmnynbe cucremsl Teil. U3MeHeHne umnynbsca. Mmiynbsce cuiibl

1.16

3aKOH COXpaHEHUS UMITyJIbCca JUIsl 3AMKHYTON CUCTEMBI TE:
D=0, i, U, =const

PeaxTuBHOE JABHOXKCHUC

1.17

Mexannueckas pabota. @opmyiia ajsi BBIYUCIECHUS paOOThl CHIIBIL:

A=F5ooscx

Mexanndeckast MOIITHOCTD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPI'Us. q)opMyna JJIA BBIYMCIICHUA

KUHETHYISCKOM SHECPTHUU:

HE)E
Ey ="

Teopema o kuHeTHUecKoU s3Heprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON




OHEPIuM T€jIa, IOAHATOIO

Hax 3eMIIEH:

E,=mgh

MexaHudeckasi SHEpPIus:

E=E;.+E 2
1.19 3aKkOH COXpaHEHHUs MeXaHWYeCKOU sHeprun. DopMyiia JiJisl 3aKOHa COXPAHEHUS
MEXaHHYECKOW SHEPTUU B OTCYTCTBHE CHUJI TpeHUs: E = const.
[IpeBparieHue MexaHUYECKON SHEPTUU TIPU HATTUYUH CUIIBI TPEHUS.
[IpocTbie MEXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuier: M - Fl.
VYciioBue paBHOBECHS phlyara:
M +M +..=0
1.20
[MonBwxHbIii 1 HenoABHKHBIN O6510KU. KII/I mpocThIX MeXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOrO TEIIA.
®opMyia 111 BBIYMCIICHMS 1aBICHUs TBEPJIOTO Tena:
_F
P= G
191 [aBnenue raza. ATMmochepHoe 1aBlIeHUE.
' I'mapocTraTuyeckoe naBieHUE BHYTPH KHIAKOCTH.
®opMyna 1151 BBIYUCICHMS 1aBICHHUS] BHYTPH KUIKOCTH:
P=P+Dy,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. PopMmyna i ONpPENETICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B )KMIAKOCTh WJIU ra3:
1.23

F_jlm_ =pgV

YcnoBue nmiaBaHud Teja. IlnaBanue CYAOB H BO3QYXOIIABAHUC




1.24

Mexanndyeckne KojeOaHusl. AMIUIMTYyJa, TEPUOJ HW YacToTa KoJeOaHUH.

®dopmyiia, CBSI3BIBAIOLIAS YACTOTY M IEPUOJ KOJIEOaHUI:

1.25

MaremaTtnueckuid W NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruv npu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aTyxatommue konebanus. Beinyxnennsie konebanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOI[OJH)HI)IC N TIOINCPCYHBLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTh PACIPOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKoCcTh M BbIcOTa 3BykKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha I'DaHUILE

nByx cpen. MH(pa3Byk U yIbTpa3ByK

1.29

1.30

Ilpakmuueckue pabomol

W3mepenue cpenHell IUIOTHOCTH BEILIECTBA; apXMMENOBOW CHIIBL, KECTKOCTH
IPYXKUHBL; KO3((UIMEHTa TPEHUS CKOJIbKEHMS; paOOThl CHUJIBI TPEHUS, CHIIBI
yIPYroCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs Opycka Npu JBWKEHHUM IO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuofa KojeOaHMH MaTeMaTH4YeCKOro MasTHUKA; 4YacTOThl W MepHoja
Koje0aHUN MPYXUHHOIO MasTHHKA; MOMEHTa CHWJIbI, IEUCTBYIOIIETO0 HA phlyar;
paboTel CHJIBI YIPYrOCTH NpPU NHOABEME TIpy3a € IOMOIIBIO HENOABH)KHOTO
650Ka; pabOTHI CUJIBI YIIPYTOCTH MPU MOABEME Tpy3a C MOMOMIBIO MOJIBUKHOTO
61oka.

HccrnenoBanue 3aBUCHMOCTH apXHUMEIOBOH CHIIBI OT 00BEMa MOTPYyXKEHHOM
YaCTH TeJIa U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIOIIECH CUJIBI
OT MACCBI Te€Ja; CUJIbI TPEHUS CKOIBXEHHS OT CHUJIbI HOPMAJIBHOT'O IABJICHUS U OT
poJa MOBEPXHOCTH; CWIBI YIPYIOCTH, BOZHUKAIOIIEH B MPYXKUHE, OT CTEICHU
nepopManuu MpyKUHBL, YCKOPEHUs: OpycKa OT yIJla HaKJIOHA HaIpPaBISIOLICH;
nepuosa (4acToThl) KojeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEpPHOJA
Kose0aHUH NMPYXUHHOTO MAasTHUKA OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI;
HCCJIeIOBaHUE HE3aBUCUMOCTU Iepuojia KoJieOaHUIl HUTSHOTO MasiTHUKA OT

Maccsl Ipy3a. [IpoBepka yciioBHsI paBHOBECHSI pblyara
Qusuueckue sA6NeHus 6 npupode: TIPUMEPbl JABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOU NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, TPWIHMBBI W OTJIHBBI, ABHXCHUC IIJIAHCT CoJsHeyHOM CHCTCMBI,




PEAKTUBHOE JBUKEHHUE JKUBBIX OPTaHU3MOB, PblYaru B TEJIE€ YEJIOBEKA, BIUSHHUE
aTMoc(epHOro JaBJICHUsS Ha KWBOW OPTaHW3M, IUIABAHHWE PBHIO, BOCIPUSIITHE

3BYKOB JKXUBOTHBIMHU, 3€MJICTPACCHUC, celicMUJecKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOpPC€HHA, AUHAMOMCTpP, I[MOAIIHUIIHWKH, PAKCThI, pbiyar, HOI[BPI)KHBIﬁ u

HCHOHBH)KHBIﬁ 6HOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6LITy,

L3l COOOIIAOIINECs] COCYABl, YCTPOMCTBO BOJOMPOBOMA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBON HACOC, apeoMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIBTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KUHETHYECKOM  TEOPHH  CTPOECHUSA

2.1 BemecTBa. Mojenu TBEPAOTO, KHUIAKOTO M ra3000pa3HOr0 COCTOSHHI BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

55 JBrxenue wyactuy BemiectBa. CBsI3b  CKOPOCTH  JABMKEHHUS YacTHI[ C

' Temrneparypoi. bpoyHoBckoe aBmxkenue, nuddys3us

2.3 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS

2.4 TenoBoe pacmupeHue u cxatue

2.5 TennoBoe paBHOBecHE

26 Buytpennsss sueprus. Pabora um Termomepenada Kak CIocoObl H3MEHEHHs

' BHYTPEHHEHN YHEPTrUn

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCT, KOHBEKIIMSI, U3TyUYEHUE
HarpeBanue wu oxnaxnenne T1en. KoaumdecTBo  TEIUIOTHL. Y AenbHas
TEINIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MpOIECCaX. YPaBHEHUE TEIJIOBOTO
Oaiamxca:

2.9

QO +0, +..=0
HUcnapenve u konjaeHcauus. V3MeHeHWE BHYTPEHHEH SHEPruM B MpOIecce
210 WcnapeHus W KoHjaeHcauuu. KumeHuwe KuAKOCTH. VYAenbHas TeIioTa
' napoo6pasoBanus: L = Q/m
2.11 BiaxxHocTh BO3IyXa




[InaBnenne w Kpucrasumsanus. VI3MeHeHMe BHYTPEHHEW JSHEpPruM IpH

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaFI TCIJIOTA ITJIaBJICHUA !

212 5 @)
_}H
BryTpeHHss Heprus cropaHus TOIUIMBA. Y I€JIbHAS TEILIOTA CTOPAHUs TOILIMBA:
2.13 q=0Q/m
2.14 [Tpuntumner padoTs! TeroBsix aBurateneit. KI1J[ TemmoBoro asuraTess
Ipakmuyeckue pabomol
N3mepenue yaenpHON TEINIOEMKOCTH METaJUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOThI, TOJYYEHHOTO BOJOH KOMHATHOM TemmepaTypbl (pUKCHUpOBaHHOU
Macchbl, B KOTOPYIO ONYIIEH HAarpeThld IWIMHIP; KOJMYECTBA TEILIOTHI,
2.15 OT/IaHHOT'O HArpeThiM LMJIWHIPOM, IOCJIE OMYCKAHUS €ro B BOJY KOMHATHOM
TEMIIEpATypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3yXa; VYACIBHOW TEIIOTHI
maaBjaeHuss Jbaa. McecnegoBaHue WM3MEHEHHsSI TEMIIEpaTypbl BOJABI  MpPHU
Pa3IUYHBIX YCJOBMSX; SIBJICHHS TEIIOOOMEHAa NpPU CMEIIMBAHUM XOJIOAHOW U
ropsiuei BOJblL; IMpoIiecca UCIapEeHUs
Qusuyeckue A6N1eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHHWE U KallWJUIIpHBIE
2.16 SIBJICHUSI B TPUPOJIC, KPUCTAIIBI B Tpupoje, u3nydenue CoiiHIa, 3amep3aHue
BOJIOEMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera
Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIJIOB,
217 XKUIKOCTHBIM TEpMOMETp, JAATUYUK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, [BUTATE]Ib BHYTPEHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 DuekTpu3anusd Teil. [[Ba Buaa aJIeKTpUYeCcKUX 3apsioB
3.2 B3aumonelicTBue 3apskeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHUS ICKTPHUSCKOTO 3apsiia
3.4 Onektpuueckoe mojne. Hampsok€HHOCTh 3nekTpuyeckoro moss. [lpuHnun
' CYNEPIO3UINH JIEKTPUUECKUX IM0JIeH (Ha KaUueCTBEHHOM YPOBHE)
35 Hocutenn »snekrpuueckux 3apsgoB. JleHcTBHE AIEKTPUYECKOro TMOJsS Ha
' 3JeKTpUUeCcKue 3apsAabl. [I[pOBOIHUKY U TUAIEKTPUKU
3.6 [TocTosaHHBIN EeKTpUYECKHU TOK. JlefcTBUS nekTprudeckoro Toka. Cuia Toka.




Hanpsxenne.
I =qg/t,U=Alq

QHCKTpI/I‘{CCKoe COIIPOTUBJICHHC. Y nenpHOE QJICKTPHUYICCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma Juis yyacTka anektpudeckoit reru: | = U/R
[TocnenoBarenbHOE COETMHEHHUE POBOTHUKOB:
L =1, U=U+U,. R=R +R,
1 1 1 2
3.9 [NapannenbHoe coeAMHEHNUE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUS
U=U;I=1+1;R=2.
2 2 P
CMemaHHBIC COCTUHEHUS TIPOBOTHUKOB
Pabora u MmomrHOCTE AtekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenua:
3.11 O=I"R-t
3.12 OneiT Opcrena. MarHuTHOe TOJIE€ TPSIMOTO TMPOBOJHUKA € TOKOM. JIMHUM
MarHUTHON HHTyKIIUU
313 MarauTHOE€ mMOJIe TMOCTOSHHOIO MarHurta. B3anmMoaencTBHE MOCTOSIHHBIX
MarHuToB
3.14 JleiicTBrE MarHUTHOI'O MOJISL HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apajned. SABneHue 3JeKTpoMaraHuTHON nHayKiuu. [TpaBuio Jlenna
Ipaxmuueckue pabomul
N3mepenne  INEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
3JIEKTPUUYECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOUIETO B IPOBOJIHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAIA €r0 MOMEPEYHOr0 CEUCHUs U

YACJIBHOTO CONIPOTUBJIICHU.




HpOBepKa npaBujia I SJICKTPHUYCCKOTO HAIIPAKCHHA IMPU IMOCICA0BATCIBHOM
COCOAMHCHUN TIPOBOAHHKOB, IIpaBuWjia A CHJIBI SJICKTPUYCCKOTO TOKa IIPpU

napaijieIbHOM CO€AMHEHUN ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: SICKTPUUECKUE SABICHHS B aTMmocdepe,

3.17 AJIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0J€ 3eMiTH, apel( MOIICoB,
POJIb MAaTHUTHOTO TIOJISI ITIS1 )KU3HH Ha 3eMJIe, MOJISIPHOE CHSHHE
Texnuueckue ycmpoticmea: SJACKTPOCKOIN, aMIEpMETp, BOJBTMETP, PEocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  OBJICKTPOOCBETHTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTeIbHBIC AIIEKTPOTPUOOPHI (mpumepsr), AIEKTPUIECKHE
MpPeIOXPAaHUTENIH, DSJIEKTPOMArHUT, OAJIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOI'O TOKa
3.19 DneKkTpoMarHuTHBIC BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monienb cBeta. [IpsiMOTMHEHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [Inockoe 3epkano
3.22 IIpenomiienne cBeta. 3aKOH MPENOMIICHHSI CBETA
3.23 Jucnepcus cBeta
3.94 JIunza. Xoxa nydeit B nuH3e. POKYCHOE pacCTOSTHUE JUH3BI. OnThyeckas cuiia
' num3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTHdeckrue IpuOOPsI
Ipaxmuueckue pabomul
###Par###lI3mMepeHe ONTUYECKOW CHIJIBI COOMpAroIIel JUH3bI, (OKYCHOTO
paccTosiHus cOOMparoIIei TUH3EI (TI0 CBOMCTBY PaBEHCTBA pa3MEPOB MPEAMETA U
M300paKeHus, KOrja MpeaMeT pPacloIOKeH B JBOMHOM (okyce), moka3zaTems
3.26 IIPEJIOMJIEHHUS CTEKJIA.
###Par##lccneqoBanue CBOMCTBA M300paKE€HUS, MONYYEHHOTO C IMOMOIIBIO
coOuparomieil JIUH3bI;, W3MEHEHUs (POKYCHOTO PACCTOSIHHS JIBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTIJla MPEIOMIICHUS CBETOBOTO JIydya OT yrjia MaJeHus Ha
IPaHULIE «BO3/YX — CTEKIIO»
3.97 Qusuyeckue aenreHus 6 npupode. 3arMmenuss Conmnua u JlyHsl, nBera Ten,
' ONTHYCCKHUE ABJICHHS B aTMOcdepe (I[BeT Heba, pedpakius, paayra, MAPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PanmnoaktuBHOCTH. Anb(a-, Oera-, ramma-usnydenus. Peakuuu anbda-u Oera-




pacmana

4.2 OmnpiTel Pesepdopaa mo paccesnuto anba-uactum. [lnanerapHas Momens aToMma

4.3 CocraB aTomHoro siipa. 3oTomnsl

4.4 Ilepuon nonypacnazna aTOMHBIX SIAEP

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOIO YHCET
Qusuueckue sA6neHUs 6 npupode. €CTECTBEHHbIM pPaJMOAKTUBHBIA (OH,

4.6 KOCMHMUYECKUE JIyud, pPaJUOAKTUBHOE H3JIy4Y€HUE MPUPOJHBIX MHHEPAJIOB,
NENCTBHE PAAUOAKTUBHBIX M3JIyYEHUN HA OPraHU3M YeJI0BEKA

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, UHIUBHUIYalIbHBIN JTO3UMETP, Kamepa

BI/IJ'II)COHa, AACPpHasA OHEPTCTUKA
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