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HOACHUTEJBHAA 3AIINCKA

[IporpaMmMa 1o @Qu3uMKe Ha ypOBHE OCHOBHOrO OOIIEro o0pa30BaHUA
COCTaBJIeHAa Ha OCHOBE MOJIO)KEHUU W TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl, MpPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yueToM ¢enepaabHoi pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera «duszmkay.

ConepxaHue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYalOIIMXCS W OpPraHU3aIfi0 H3yYeHUs
¢u3MKN Ha AESITeTbHOCTHOM OCHOBe. B mporpamme mo (Qu3MKe YYHTHIBAIOTCSA
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsanuu Tpeboanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUS.

[Tporpamma 1o (u3HKe ycTaHaBIMBAET pacrpesiesieHne yueOHOro MaTepuana
o rojgam oOydeHus (MO Kiaccam), mpeaiaraeT IpUMEpHYIO MMOCIeI0BaTeIbHOCTD
U3YYEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOIO COJEpKAHHS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yJaronnuxcsl.

[Tporpamma no ¢Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJIUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHUU paboUeil MPOrpaMMbl M0 y4eOHOMY MPEAMETY.

®du3rka SABIASETCA CHUCTEMOOOPA3yIOIIMM [UJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PH3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHHM, M3y4aeMbIX XHUMHEH, OHOJIOTrHeH, acTpoHOMHUEH U (HU3NUECKOU
reorpagueli, BHOCUT BKJIQJ] B €CTECTBEHHO-HAYYHYIO KapTUHYy MHpa,
NpeIoCTaBIseT HamOoyiee SCHbie OOpa3ibl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHMsI, TO €CTh CII0C00A MOMyUEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TIaBHBIX 3a/1a4d (DU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIETO
o0Opa3oBaHMUsl COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW I'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4yaronuxcs.

Nzyuenne ¢Qusukun ©Ha 0a30BOM ypOBHE TMpENIONiaraeT OBJAJCHHE
CIENYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIMIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTB:

e Hay4YHO OOBSACHSTH SIBJICHHUS;

e OIICHUBATh U IOHUMATh OCOOEHHOCTU HAYYHOT'O UCCIIEI0BAaHUS;

e UHTEpPIPETHUPOBATh  JAaHHbIE WM  MCIOJb30BaTh  Hay4HbIC
JI0Ka3aTeJIbCTBA AJISl IOJyYEHUS BBIBOJIOB.

[lenn wusyuyeHuss (PuU3NKU HAa YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMs
onpeznenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenMera «®dusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusax Poccuiickoil ®@exepanuu, peamu3yrOLINX
OCHOBHBIE 00111€00pa30BaTeIbHBIE TPOTPAMMBI, YTBEPKACHHON peleHueM



Komnernn Munucrepcrsa npocseienust Poccutickoid @enepanuu (MpoToKoi OT 3
nexadps 2019 r. Ne I1K-4BH).
Henau uzyyenusi pusuku:

IPUOOPETCHUE HHTEpeca W CTPEMIJICHHS OOYYalolmUXCs K HaydHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HMHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BHTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHHUS U (POPMHUpOBaHUE
UCCIICJIOBATEIILCKOTO OTHOIICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3yYCHHS
OCHOB CTPOCHHS MaTepuH U PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEICTABICHHA O pOJIM (DU3MKHU JIJIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE  MPEJACTaBICHUH O  BO3MOXHBIX  cdepax  Oymymiei
po(eCCUOHAILHOMN JCATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, ITOATOTOBKA K
JanabHEHIIIEMy 00YYCHHUIO B 3TOM HaIPaBJICHHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01m1ero o6pazoBaHusl 00ECTIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4:

npuoOpeTeHue 3HAHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

IpUOOpETEHUE YMEHHUI OMKCHIBATH M OOBSCHATH (PU3NUCCKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJYICHHBIX 3HAHUIA,

OCBOCHHE METOJOB PEIICHUS TMPOCTEHIMMX pacueTHBIX 3amad ¢
UCIIOJIb30BaHUEM buznIecKuX MoJIeTieH, TBOPUYECKUX u
IPAKTUKO-OPHEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUU HAOIIOIATh MPUPOIHBIE SBICHUS U BBIIIOJHATH OIBITHI,
JabopaTtopHble  pabOThl M HAKCHEPUMEHTAIIbHBIC HCCJIEJAOBaHUSA C
UCIIOJIb30BaHUEM H3MEPHUTEIBHBIX IPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WHPOpMaIMel (PU3NICCKOTO COACPIKAHMS,
BKJItOUYasi THPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (PU3UKH, aHAIN3 U
KPUTHYECKOE OIICHUBAHUE HH(POPMAITHUH;

3HAKOMCTBO €O c(hepamu TpoecCHOHATEHON EeATeTLHOCTH, CBI3aHHBIMU
¢ (u3MKOW, M COBPEMCHHBIMH TCXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHUSX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIEro

obpazoBanms oTBoAUTCs 238 "acoB: B 7 Kiacce — 68 gacoB (2 yaca B HEJIEN0), B 8
Kiacce — 68 gacoB (2 yaca B Hefemno), B 9 kimacce — 102 yaca (3 gyaca B HEJIEIHO).

[Tpennaraemelii B mporpaMMe 1o (u3Mke mnepeueHb JabopaTopHbIX padoT U
ONBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTeP, YUUTENb JIeJIaeT BBIOOP MPOBEACHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CucKa KCIEPUMEHTAIBHBIX 3aJaHUi, MpearaéMbplx B pamMKax
OCHOBHOT'0 TOCYJIJapCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COIAEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUN OKPYKAKOIIET0 MUPA.

®usznka — Hayka o mnpupone. fABneHus npuponbl. DHU3NYECKUE SBICHUSA:
MEXaHHYECKHUE, TEMIIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeNMUMHBL. M3MepeHune @uanyeckux BelWYuH. PU3HUECKHUE
npudopsl. [TorpentHocts u3mepenuil. MexxayHapoaHasi CUCTEMa €IMHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd H3Yy4arOoT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ NO3HAHUs: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOIO
BOTIPOCA, BBIIBIDKEHUE TUTIOTE3, IKCIIEPUMEHT 110 MPOBEPKE THUMOTE3, OOBSICHEHHE
HabmogaemMoro sBineHus. Onucanne GU3NIECKUX SIBICHUN C TTOMOIIIBIO MOIETICH.

Jemoncmpayuu (c ucnonszoBannem o6opynoBanust neHrpa «Touka pocray)

1. MexaHudeckue, TEIUIOBbIE, DIEKTPUYECKHE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. @uznyeckue NpuOOpHl U MpoLEeIypa MPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U POBBIM PHUOOPOM.

Jlabopamopnusvie pabomsl u onvimsl (¢ WCIONL30BaHUEM OOOPYIOBAHHA LIEHTPA
«Touka pocray)

1. OmpeneneHue EHbI ASICHUS KAl H3MEPUTEIHHOTO IpUoopa.

2. M3mMepeHue pacCTOSHUM.

3. H3amepenue o0bEMa KUJIKOCTH M TBEPAOTO TEJIa.

4. OmnpeneneHre pa3MepoB MaJIbIX TEI.

5. M3mepeHue TeMmmeparypbl NpU MOMOIIM >KUIAKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATypHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUMOTE3bl: JATBHOCTH IOJICTA
IapyKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OOJBINE, YeM OOJIBIIE BBHICOTA
myckKa.

Pa3znen 2. [leppoHavyasibHbIe CBe/IeHHSI 0 CTPOCHHUHU BellleCcTBA.

CtpoeHue BelIeCTBA: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBmxkeHune yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHS YacTHUI[ C
Temreparypoil. bpoyHoBckoe nBmwxkenue, auddys3us. BzaummomaeicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpuctammyecknx) Tesl. B3auMoCBs3b MEXIy CBOMCTBaMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX M MX aTOMHO-MOJICKYJIIPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu (c uctionsszosanueM 060pyoBanus eHTpa « Touka poctay)



1. HaGmrogenue OpOyHOBCKOTO JABUKEHUS.

2. Habmonenue muddysun.

3. HaGmomenue  sBieHUM,  OOBACHAIOIIMXCS  MPUTSDKCHUEM WU
OTTaJKMBAHNEM YaCTHI[ BEIIECTBA.

Jlabopamopnvie padbomsl u onvimel (c UCTIONB30BaHUEM OOOPYIOBAHMS LEHTPA
«Touka pocray)

1. Onenka JuameTpa aroMa METOJOM psAaoB (C  MCHOJb30BAaHUEM

dbotorpaduii).

2. OnpIThI 10 HAOIIOACHUIO TEIIJIOBOI'O PACHIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO TEUCTBHSI CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne u B3anMoaeiicTBHeE TeJl.

Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Ckopoctb. CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JABWXKEHUU. Pacuer mytu u
BPEMEHU JIBHOKCHMUS.

SIBnenne unHEpuMM. 3aKOH HWHEPLUHU. B3auMOIEHCTBHE Tel Kak IMPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHOCTE BemecTBa. CBsI3p INIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B EIHMHHIIE
0o0BbEMa BelleCTBa.

Cwmita KaKk XapakTepUCTHUKa B3auMOAECHCTBHS Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenune cwiibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIICHUE TATOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX O OJHOM mpsMol. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHNS U TPEHUE NIOKOs. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu (c ucnonszoBannem o6opynoBanust nenTpa «Touka poctay)

Habnrogenne MexaHn4ecKoro JBUKEHUA Tena.
N3mepenne CKOpOCTH MPSIMOJIMHENHOTO JBUKECHUS.
Habumroienue siBineHus HHEPLUH.

1
2
3
4. HabGmroneHue n3MEHEHHS CKOPOCTH MPH B3aUMOJICHCTBUU TEJ.
5. CpaBHEHHME MACC IO B3aUMOJICVCTBUIO TEIL.

6. CnokeHue CuJl, HAIpPaBJIEHHBIX 110 OAHOU MPSAMO.

Jlabopamopnusie pabomsl u onvimsl (¢ WCIONL30BaHUEM OOOPYIOBAHHA LIEHTPA
«Touka pocray)

1. OmnpenenieHre CKOPOCTH PABHOMEPHOIO JIBIXKEHUS (IIapvKa B *KUIKOCTH,
MOJIEJIH JIEKTPUYECKOT0 aBTOMOOUIISA U TaK JaJiee).

2. OmnpeneneHue cpeaHeld CKOPOCTH CKOJNBKEHUS Opycka WM IIapuKa IO
HAKJIOHHOM INTIOCKOCTH.
OrnpeeneHne IIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKeHUS (aedopMarium)
MPY>KUHBI OT IPUII0KEHHOM CHITHI.



5. ONBITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJBXEHUS OT
BECa TeJIa U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN.

Pasnen 4. JlaByieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JHaBnenue. CriocoObl yMEHBIIECHUSI U YBEJIWYEHUs JaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJieHUs rasa OT oOBeMa, Temreparypbl. [lepemada naBieHus
TBEPJIBIMU TEJIAMH, XUJKOCTSIMU M Tazamu. 3akoH [lackans. ITneBmaTnueckue
MAaITuHBI. 3aBUCUMOCTh JABJICHUS >KUIKOCTH OT TJIYOWMHBI [ HMapocTaThyeckwid
napajaokc. Coobiaronuecs cocyabl. [ uapaBindeckue MEXaHU3MBbI.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuyuHBI CylIeCTBOBAaHUS
BO3yImHONU o0osoukn 3emin. OmnbiT Toppuuernu. M3mepenue aTmocdepHOro
JABJICHUS. 3aBHCHUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuOOopsI 1151 U3MEPEHUST aTMOCPEPHOTO JABICHUSI.

JelicTBuE KUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoruiaBanue.

Jemoncmpayuu (c ucnonszosanuem o6opynoBanust neHTpa «Touka pocray)
3aBUCHUMOCTb JABJIEHUA ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.
Coobmaromuecs COCy/IbI.
['mppaBnuyeckuii mpecc.
[IposiBnenue nercTBrst aTMOC(HEPHOTO J1aBJICHHUS.
3aBUCUMOCTh BBITAJIKMBAIOLIEH CHIIBI OT 00beMa MOrPYKEHHOM YacTH
TeJa U TJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM )KUIKOCTH.
8. YcIlioBME IJIaBaHUs TeJl: MJIABaHUE WIIM MOTPYKEHUE TeN B 3aBUCHUMOCTHU
OT COOTHOUIIEHUS INIOTHOCTEMN TEa U )KUIAKOCTH.
Jlabopamopnvie padbomsl u Onvimel (¢ WCTIONB30BaHUEM OOOPYIOBAHUS LEHTPA
«Touka pOCTa»)
1. HccrnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00beMa MOTPY>KEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKHUBAKOIIEH  CWIbL, JEWCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B XKUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUIIbL, JEHCTBYIOIIEH HA TEIO
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B KUJIKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JEUCTBYIONIIEH Ha TEIO0 B JKUAKOCTH, OT 00BEMa TOTPY)KCHHOH B
KUJIKOCTh YaCTH T€JIa U OT TUIOTHOCTH XKUJKOCTH.

5. KoHcTpyupoBanue apeomerpa UWIM KOHCTPYUPOBAaHHE JIOAKH U
ONPEICJICHUE €€ TPY30I0BEMHOCTH.

Pa3nen S. Pabora 1 MOIIHOCTH. DHEPIUs.

Mexanuyeckas padota. MOITHOCTb.



[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuio
paBHOBecHs pblyara. [I[puMeHeHune npaBuia paBHOBECHUS pbluara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB.  [Ipocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexanudeckass odHeprud. KuHeTndeckas W NOTCHIMAJIbHAs SHEPIHSL.
[IpeBpalieHre 0THOrO BU1a MEXAHUYECKOW SJHEPTUU B APYTroi. 3aKOH COXPaHEHHUS
DHEPrUU B MEXAHUKE.

Jemoncmpayuu (c ucnonszoBannem o6opynoBanust neHrpa «Touka pocTa)

1. IIpuMepsl IpPOCTHIX MEXaHU3MOB.

Jlabopamopnsie padbomsl u OnvimMel (¢ WCTIONB30BaHUEM OOOPYIOBAHUS LEHTPA
«Touka pocray)

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPH PABHOMEPHOM JBIKEHUHU Tema
10 TOPU3OHTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. H3zmepenue KII/] HaKIOHHON IIIOCKOCTH.
4. V3yuyeHne 3aKOHA COXpAHEHUS MEXaHUYECKON JHEPTUN.
8 KVIACC

Paspnen 6. TensioBbie siBICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON TEOPHH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHUNA BEIIECTBA.
Kpucramnmaeckue u amopdusie tena. OObsCHEHUE CBOICTB Ta30B, JKUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOW TEOPUHU.
CMaurBaHMe U KalWUISIPHBIE SABJICHMS. TEII0BOE PaCIIMPEHNUE U CHKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHytpeHHsisi sHeprusi. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEPIHH:
Teronepeaaya U COBEPILECHHE paboTHI. Bunbl TEIUIONEePEaauHn:
TEIJIONPOBOAHOCTD, KOHBEKLUS, U3TyUEHUE.

KonnuectBo TemnoTel. YenbHasi TEIMJIOEMKOCTh BelleCTBa. TermnooOMeH M
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenwe wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJEJbHAs TEIJIOTa IUIABJICHHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenuwe. YaenbHas TermioTa
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHHS OT aTMOC(EpHOro
JABJICHUS.

BrnaxHocTs Bo3yxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTA CTOPAHMUSL.

[Mpunuumner pabotel TemsoBbix asurateneid KIIJ TemmoBoro asuraresns.
TenoBble ABUTATENN U 3aLUTa OKPY>KAKOLIEH CPEbl.



3aKoH COXpaHCHHUA U IPCBPAILICHUA SHCPIUK B TCIIJIOBLIX ITPOIECCAX.

Hemoncmpayuu (c uctionszosanuem 060pyoBanus eHTpa « Touka poctay)

1.

2
3
4.
5

© ® N o

HaOmronenune OpoyHOBCKOTO JIBUYKEHUSL.

Habmonenune nuddysun.

HaGnronenue siBieHuil cMaunBaHUs M KAaTWJUIPHBIX SIBIICHUM.
HabGnrofgeHue TermioBoro pacimpeHust Tel.

V3MeHeHne maBiieHHs ra3a Mpu U3MEHEHHMH O00bhEMa M HArpEeBaHWH WIIN
OXJIQXKICHHH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buasl Teruionepenayu.

OxJaxaeHue Mpu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHnn paboThl BHEIITHUMHE CHJIAMHU.

. CpaBHEHHE TEIUIOEMKOCTEN pA3IMYHbIX BEIIECTB.

. Habmtonenue kunenus.

. HabmroieHne nocTosiHCTBa TEMIEPATyphl IIPH MJIaBICHUH.
13.

Mopgenu TEeIIOBBIX ABUTATEIEH.

Jlabopamopnusie pabomsl u onvimol (¢ WCIONL30BaHUEM OOOPYIOBAHHA LEHTPA
«Touka pocray)

1.
2.
3.

10.
11.
12.
13.

OnwITH IO OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYIISIPHOTO TTPUTSHKCHUSI.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAJIIIOB ITOBAPEHHOM COJIM UJIU caxapa.
OneIThl 10 HAOMIOJACHUIO TEIUIOBOTO PACHIMPEHMS T'a30B, KUAKOCTEH U
TBEPBIX TEI.

OmnpenenexHre AaBiIeHUs BO3AyXa B OAJJIOHE HITTPUIIA.

OnbITEI, AEMOHCTPUPYIOUINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro
00BEMa 1 HarpEeBaHUS WM OXJIAXKICHUSI.

[TpoBepka TUMOTE3bI TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIONKA JKUIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HaGntonenue u3MeHeHUsT BHYTpPEHHEW OHEpPruM Tella B pe3yJibTare
TEeIIonepeaui U padoThl BHEITHUX CHUJL.

HccnenoBanue sIBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOUN U
rOpsiYEN BOJIBI.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEMJI000MEHE C HArPEThIM METAITMICCKUM ITHTHHIPOM.

Omnpenenenue yieIbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca HCapeHusl.

OnpeneneHue OTHOCUTEIBHOM BIAJKHOCTH BO3yXa.

OnpeneneHue yiebHON TEIUIOTHI IIABJICHHUS JIbJA.

Pazgen 7. DiekTpuyecKkne U MATHUTHBIE SIBJICHUS.



OnekTpuzanms Tenl. J[Ba poja 3JIEKTPUYECKHX 3apsloB. B3ammonencTBue
3apsbKeHHBIX  Teil. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aMMOJICUCTBUS
3apsOKEHHBIX TEJ OT BEJIMYMHBI 3aPSAA0B U PACCTOSHUS MEXKIY TeJIaMu).

Onekrpuyeckoe mnose. Hanpspk€HHOCTh anexkTpuyeckoro mois. IlpuHoun
CYNEPIO3UIINH FTEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJEMEHTAPHBIA JJIEKTPUYECKANA 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
JJIEKTPUYECKOTO 3apsiia.

ONEeKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS JIIEKTPUUECKOIO TOKA.
VICTOYHUKH TOCTOSHHOTO TOKa. JIeHCTBUS AIEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B JKUJIKOCTAX U ras3ax.

Onekrpudeckass unenb. Cuna  TOKa.  DIEKTPUYECKOE  HANpPsKEHUE.
ConpoTuBieHnEe NPOBOJHUKA. Y IEIBHOE CONPOTUBIIEHHE BEMIECTBA. 3akoH Oma
o1 yyactka nenu. [locimenoBarenbHOE MW MapajUlebHOE  COCIMHEHUE
IIPOBOJIHUKOB.

PaGora u MOIHOCTH »3NEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DNeKTpUYECKHEe LENU U MOTPEOUTENN IIEKTPUUECKOU IHEprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHuWTBL. ~ B3auMOIENCTBHE  TMOCTOSHHBIX ~ MArHUTOB.
MarnuTtHOe nosie. MarauTHoe 1osie 3eMJIM U €r0 3HaY€HUe NI )KU3HU Ha 3eMile.
OneiT  Opcrega. MarHuTHoe 1ojie  BJIEKTpUYECKOro Toka. IIpumeHeHune
AJIIEKTPOMArHUTOB B TEXHUKE. /[€MiCTBME MATHUTHOTO IOJISI HA MTPOBOAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOIO TOKA. MCIonp30BaHME JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SIBneHue 3IeKTpOMarHuTHOW MHAYKIUU. [IpaBuio Jlenna.
DIeKTporeHeparop. Crioco0sl IIOJIyYEHUS IEKTPUYECKON SHEPIUH.
DNEKTPOCTAHIIMHN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu (c uctionszosanrem 060pyoBanus eHTpa « Touka poctay)
DnekTpu3anus Tell.

JIBa poa dIIEKTPUUECKUX 3apsAI0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEIl.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHIYKIHS.

3aKOH COXpaHEHUS MIEKTPUUECKUX 3aPAIO0B.

[IpOBOTHUKH U JUAIIEKTPHUKHU.

MoznenupoBaHue CUIIOBBIX JIUHUN 2JIEKTPUUECKOTO ITOJIS.

M cTOYHMKN NOCTOSTHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

10. DIEKTPUUYECKUN TOK B KHUJIKOCTH.

11. ["a30BbIi pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mepenne cuibl TOKa aMIIEpMETPOM.

N3mepenne 31eKTpUIEeCKOro Hanps>KeHUs BOJIbTMETPOM.

Peocrar n MarasuH cOnpoTHBIEHUN.

B3anMopeicTBruE NOCTOSHHBIX MarHUTOB.

MopenrpoBaHue HEBO3MOXKHOCTH Pa3A€IeHUS IMOJIOCOB MarHUTA.
MopenupoBaHu€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHOE 110JI€ TOKA. DJIEKTPOMArHur.

JIeficTBHE MarHUTHOTO I10JIS1 HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb IOCTOSHHOIO TOKA.

HccnenoBanue BJIEHUS 3J€KTPOMArHUTHON HHIYKIIMH.

OmneiTer apanest.

3aBUCUMOCTb HAIIPaBICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HHKHOBEHUSI.

DIIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padbomsl u onvimel (¢ WCTIONB30BaHUEM OOOPYIOBAHUS LEHTPA
«Touka pocray)

1.

o v kW

10.
11.

12.

13.
14.

OnpITel 1O HAOMIOACHUIO DJICKTPU3AIMU TEN HHAYKIUEH U TpH
CONIPUKOCHOBEHUH.

HccnenoBanne NOEUCTBUS JIIEKTPUYECKOTO TMOJII HA MPOBOJHUKH U
JTIUDJICKTPUKHU.

COopka u rmpoBepKa pabOThI AJIECKTPUUECKOM SN TOCTOSIHHOTO TOKA.
N3MepeHue u peryJmpoBaHUE CUIIbI TOKA.

N3MepeHue u peryjJupoBaHre HAPSKECHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, WJYIIETO Ye€pe3 pe3ucTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCHMOCTD AJIEKTPUUYECKOTO
COIIPOTHUBJICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJAM TONEPEUYHOIO
CEUEHHUS U MaTepHaa.

[IpoBepka mpaBwia CIHOXKEHUS HANPSHKCHUM MpPU  TOCIEA0OBATEILHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia [Jid CHJIbI TOKa MOPU MapalieIbHOM COCAUHEHUHU
PE3UCTOPOB.

OmnpeneneHue paboOThI IEKTPUIECKOT0 TOKA, HAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOrO TOKa, BBIACIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHUJIbI TOKA, MAYIIETO 4Yepe3 JaMIOYKy, OT
HaIpsKEHYS Ha HEH.

Onpenenenue KII/[ narpesarensi.

HccnenqoBanre MarHUTHOTO B3aMMOJICHCTBHS IOCTOSTHHBIX MarHUTOB.



15. I3ydyeHne MarHMTHOTO TIOJs IIOCTOSAHHBIX MAarHUTOB TMPH  HX
00BETMHEHNH U Pa3/CIICHA.

16. MccnenoBanre IEMCTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aMMOJEUCTBUS
KAaTyIIKU C TOKOM M MAarHuTa OT CHJIbl TOKAa W HAIpaBJICHUS TOKA B
KaTyIIKE.

18. M3y4ueHue AeiCTBYS MAarHUTHOTO TTOJISI HA POBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHue paboThl SJIEKTPOIBUTATEIIS.

20. U3mepenue KII/] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnBITBI IO HMCCIEJOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHAYKIWHU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPABICHUS HWHIYKIIMOHHOTO
TOKa.

9 KNIACC

Pasznen 8. Mexannuyeckue siBJICHHS.

Mexanndeckoe aABwkeHue. MarepuanbHass Touka. (CucremMa oTcyeTa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBMXKEHHsS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHomMepHOE NpsAMONIMHENHOE IBHKEHUE. CpenHsas U MTHOBEHHAS
CKOPOCTH T€JIa IPU HEPAaBHOMEPHOM JIBHKECHHUHU.

VYckopenue. PaBHOyckopeHHOe TmpsiMOMHEHOe aBuxkeHue. CB0OOJHOE
najenue. OnbIThl ["anues.

PaBHOMepHOE ABMKEHHE TO OKpykHOCTH. [lepmon u wactoTa oOparieHwus.
JIuneiHas u yrinoBasi CKopocTu. LleHTpocTpeMHUTEIBHOE YCKOPEHUE.

IIepseiit 3ak0oH HproToHa. Bropoit 3akon Herotona. Tperunii 3akoH HproToHa.
[TpyuHIMI CYNIEpIIO3ULIANA CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbXKEHUS, CHIIA
TPEHUS MOKOSI, IPYTUE BUJIbI TPCHHUSI.

Cuna TSDKECTM U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOIO
nafgeHus. JlBwxenue rutaHer Bokpyr ComnHpa. IlepBas kocMuueckass CKOpOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue martepuanbHON TOYKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJOTO TeJIA C 3aKPEIJICHHOM OChIO BpaeHuss. MomeHT cuiibl. LIeHTp TsoKecTH.

Nmnynsc tena. M3MeHeHne uMirynbca. VIMIysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PEakTUBHOE IBUKEHHE.

Mexanuueckass pabota W MoIIHOCTh. PaboTa cui TsKeCTH, YHNPYrocTH,
TpeHus. CBs3b dHepruu U padotel. [loTeHManbHas SHEprus Tena, MOJAHATOTO Haj
IIOBEPXHOCTHIO 3eMiIM. [loTeHIManbHas 3Heprusl CokaTor MpyKuHbl. KnHetnueckast
sHeprusa. TeopeMa 0 KMHETUYECKON SHEPruM. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIHUH.

Hemoncmpayuu (c uctionszosanuem 060pyoBanus eHTpa « Touka poctay)



o v~ w

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

Halmronenre MEXaHM4EeCKOro JBUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEJ
oTcUeTA.

CpaBHeHUME NTyTEW U TPACKTOPUM IBMKEHUS OJHOTO U TOTO XK€ Teja
OTHOCHUTEIBHO PAa3HbIX TEJI OTCYCTA.

N3mepeHre CKOpOoCTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUYKEHUSI.
HccnenoBanre mpu3HaKoB PaBHOYCKOPEHHOTO JABUKEHUSI.

HaOmronenue nBM>XeHUS Tea 0 OKPY>KHOCTH.

HaGnronenue MmexaHnueckux siBICHUMA, TPOUCXOISIIUX B CUCTEME OTCUETA
«Tenexxka» Tpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUU
OTHOCUTEIFHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI Tejla OT MacChl Tejla U JCHCTBYIONICH Ha HETO
CHUJIBI.

HaOmnronenue paBeHCTBA CHII ITPU B3aUMOJICHCTBUU TE.

N3meHeHue Beca Tesna mpu YCKOPEHHOM JIBUKEHUU.

[lepenaya umItysibca Ipu B3aUMOACHCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH TTPU B3aUMOJICHCTBUU TEN.

CoxpaHeHre UMITyJIbCa [TPU HEYNIPYTOM B3aUMOJECHCTBHMU.

CoxpaHeHHE UMITYJIbCa MPU a0COTIOTHO YIIPYTOM B3aWUMO/ICHCTBHH.
HaGmnroieHre peakTUBHOTO JIBUYKEHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU ABUKEHUH TeJIa MO ACHCTBHEM
MPY>KUHBI.

Jlabopamopnusvie pabomsl u onvimosl (¢ WCIONL30BaHUEM OOOPYIOBAHHA LEHTPA
«Touka pocra»)

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa U JAJIbHEUILEro pPaBHOMEPHOIO
JB)KCHUS IIAPUKA UITU TEJIEHKKH.

OmnpeneneHne cpeHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBUKEHUS
HIapUKa 10 HAKJIIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHUs Tela MHpH PAaBHOYCKOPEHHOM JIBXKEHHH I10
HAKJIOHHOU TTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTU MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBMKEHUH 0€3 HauaabHON CKOPOCTH.

[TpoBepka rumoTes3bl: €cid MpPU PABHOYCKOPEHHOM JIBKEHUH 0e€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEYECTHBIX YHCEI, TO
COOTBETCTBYIOIIIHME TPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAJIBHOT'O JaBJICHUSI.

Omnpenenenne K03hHUIIMEHTA TPEHUSI CKOJIbKECHHUS.

OnpeneneHue )KECTKOCTH MPYKUHBI.



9. Ompenenenue pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHH Tella
10 TOPU30HTAIBHOU ITOBEPXHOCTH.

10. Ompenenenne  pabOTHl  CHIIBI  YIIPYTOCTH TIPH  TOABEME Tpy3a C
UCIIOJIb30BaHNEM HETIOABMKHOTO U TIOJIBUKHOTO OJIOKOB.

11. MI3y4yeHune 3aKk0Ha COXpAaHEHHUs SHEPTUH.

Pazgen 9. Mexann4yeckue Koj1e0aHUs M BOJIHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMIUINTyJa. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpaienne
SHEPrUH NP KOJIeOATETbHOM JBUKCHUH.

3aryxapomue — kosiebaHus.  BolHykneHHble — koneOaHus.  Pe3oHaHc.
Mexanndeckue BosiHbBL. (CBOMCTBa MEXaHMYECKHX BOJIH. lIpomonbHble W
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTH €€ paclpoCTPaHEHUS.
MexaHu4ecKkue BOJHBI B TBEPAOM Tel€, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. WH(pa3Byk u
YIBTPa3BYK.

Jemoncmpayuu (c ucnonszoBannem o6opynoBanus neHrpa «Touka pocTay)

1. HaOmronenue koneOaHuil Ten MO JEHCTBUEM CHIIBI TSXKECTH U CUIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHHE.
HabumroieHne BbIHYXI€HHBIX KOJIEOaHUI U pe30HaHca.
PacnipocTpanenne npoAoabHbIX U IOMEPEUHBIX BOJIH (Ha MOJIEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AxycTudeckuil pe3oHaHC.

oA W

./Iaﬁopamopubte pabomel u onvimsl (¢ WCNONBL30BAHUEM OOODPYIOBAHUS IEHTPA
«Touka pocray)

1. Onpenenenne 4YacTOTBl W Tepuoaa KoJeOaHWM MaTeMaTHYECKOTrO
MasiTHUKA.

2. OmpeneneHue 4acTOThI U eproa KojeOaHU NpyKMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TMEepUOJa KOJICOAHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue 3aBUCHMOCTH Mepro/ia KojaeOaHNi MPYy>KHHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTU TepuoAa KoJieOaHUWM rpy3a, MOJBEIICHHOTO K
HUTHU, OT MacChl Ipy3a.

6. OmNbITBI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb Mepuoja  KoJeOaHwHit
NPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaIeHUsI.

Paznen 10. DiieKTpoMarHuTHOE 1M0J1€ M 3JIeKTPOMATrHUTHBIE BOJIHBI.



OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHUTHbIE  BOJHBL. ~ CBOWCTBa
ANEKTPOMArHuTHBIX BOJH. lllkanma snexkTpoMarHWTHBIX BOJH. lcmosb3oBaHme
JIEKTPOMArHUTHBIX BOJIH JUI COTOBOM CBSI3H.

OnekTpomMarauTHas npupoga csera. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu (c uctionszosanrem 060pyoBanus eHTpa « Touka poctay)

1. CBONCTBA 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomsl u Onvimpl (¢ UCTIONB30BaHUEM OOOPYIOBAHUS LEHTPA
«Touka pocray)

1. M3ydeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C TMOMOIIBI0O MOOMJIBHOTO
TenedoHa.

Pa3zgen 11. CBeTOBBIE SIBJICHUS.

JlyueBass  momenbp  CBeTa. Uctounnkn  cBera.  [IpsmonuHenHoe
pacnpoctpanenue cBera. 3armenust ConHua u Jlynel. Otpaxkenue ceeta. [1nockoe
3€pKaJI0. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpaXKeHUE cBeTa. VCrmonp30BaHWE TIOJMHOTO BHYTPEHHErO OTpPa)XXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xom gnydedt B smH3e. OnTuyeckas cucrteMa (oroanmapara,
MUKpOCKONa M Teneckomna. ['a3 kak onrudeckas cucrema. bian3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crekTp. OmnbiTel Hptorona. CrokeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu (c ucnonszoBannem o6opynoBanus neHrpa «Touka pocra)
[IpsiMONMHEHOE pacpOCTPAaHEHUE CBETA.

OTtpaxeHnue cBera.

[Torydyenune n300pakeHUH B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuyecKuil CBETOBO/I.

Xona aydeil B cobuparomieit mmH3e.

XO0J Iy4er B pacCEeUBAIOIIEH JINH3E.

[Tony4yenue nzoOpaxeHuit C MOMOIIBIO JIMH3.

[TpuHuun neiictBus Qoroanmnapara, MUKPOCKOIA U TEIECKOTA.
10. Mopzens riasa.

11. Pa3noxenue 6e1oro cBera B CEKT.

12. [lomyyenue Oenoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnvie padbomsl u onvimel (c WCTIONB30BaHUEM OOOPYIOBAHUS LEHTPA
«Touka pocray)



1. HccnepoBaHue 3aBUCUMOCTH yrila OTPa)KEHUs CBETOBOrO Jiyya OT yrijia

naJeHUsl.

2. M3yueHue XxapaKTepUCTUK H300paXKEHUs IPEIMETA B IIJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHUMOCTH YIUIA MIPEJIOMIIEHUSI CBETOBOTO JIyda OT yrja

NAJICHUS HA TPAHULIE «BO3LYX—CTEKIIO».

4. TlomydeHne N300paKCHHI C TTIOMOIIBIO COOMPAFOIIICH JTHH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOHMparoieit
JIMH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETA IPEIMETOB NpU UX HAOIIOJECHUM uYepe3
L[BETOBBIE (PUIIBTPHIL.

Pa3znen 12. KBaHnTOBBIC IBJICHUS.

Omneitel Pesepdopna m nnanerapHas mozaens aroma. Moxens atoma bopa.
Hcnyckanue u norsonieHre cgeta atomom. KBanTel. JInHeWyaTsie CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHue aTOMHOTrO
anpa. Hyxionnas wmopens aromHoro sapa. HWM3oromsl. PagmoakTuBHBIE
npespaiuenus. [lepuon momypacnaaa aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOIO YHUCEN.
OHeprus CBsA3M aTOMHBIX sjuep. CBsi3p Macchl M dHepruu. Peakuny cuHTe3a H
nenenus siaep. Mcrounnku s3ueprun CosHIa U 3BE3 1.

AnepHas sHepreruka. JleMCTBUS paJMOAKTUBHBIX H3JIIy4YEHUN HA HKUBBIC
OpraHU3MBbl.

Hemoncmpayuu (c uctionszosanrem 060pyoBanus eHTpa « Touka poctay)

1. CHexTpsl U3ITy4YEeHHS U MOTJIOMICHMUS.

2. CnexTpsl pa3au4HbIX ra30B.

3. ChekTp Boaopoa.

4. HabGmoneHue TpekoB B kamepe BusnbcoHa.

5. Pabora cuéTunka HOHU3UPYIOIMINX H3ITYICHHH.

6. Perucrpanus nzimydeHus IPUPOJHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnsie padbomsl u Onvimel (¢ WCTIONB30BaHUEM OOOPYIOBAHUS LEHTPA
«Touka pocray)

1. HaGnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUCHHUS.
2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUILIBI 10 TOPMO3HOMY
nytH (1o ¢potorpadusim).

3. M3mepeHue paguoakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINNA MOYJIb TIPEAHA3HAYEH JJISI CUCTEMAaTH3allun
U 0000IIeHHs  TPEJAMETHOrO  COJACpX aHUS W OMNbITa  JEATEIbHOCTH,
MPUOOPETECHHOTO TIPH M3YYEHUHU BCETO Kypca (DM3UKH, a TAaKXKE JUIS TOJTOTOBKHU K



OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke uid 0Oydarouuxcs,
BBIOPABIIINX ATOT y4E€OHBII MpeIMET.

[Ipu M3y4eHUH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATUZUPYIOTCS BUABI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBAECTCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  oOyuyeHus, (opmupyercs
€CTECTBEHHOHAy4YHass I'PAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB MCCIICOBAaHUS
SBJICHUN TPUPOABI U TEXHUKHU, OBJIAJECHUE YMEHUSAMHU OOBSACHATH (PU3NYECKHUE
SBJICHUS, TPUMEHSA TNOJIYYCHHbIE 3HAHUs, pelaTh 3aJayd, B TOM YHUCIE
KAuECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMIIMANBHO AEATENBHOCTHBIM XapakTep NaHHOIO pasjelia pean3yercs
32 CYE€T TOro, YTO OOydYaroIlMecs BBIMNOJHIIOT 3aJaHus, B KOTOPbIX UM
IIPeIaraeTcs:

HAa OCHOBE TOJNyYECHHBIX 3HAHWHA pacHo3HaBaTh M HAYYHO OOBACHATH
(u3nUecKue SIBICHUS B OKPYXKAIOIIEH TPUPOE U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyUYHbIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SIBICHUN, B TOM
YUCIIE U1 IPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHST, HAy4YHBIE OCHOBBI HaWOOJiee BaXXHBIX JOCTHIKCHHH COBPEMEHHBIX
TE€XHOJIOTHUIA, HAIPUMEP, MPAKTUYECKOTI0 UCIOIb30BAHMS PA3TUYHBIX UCTOUHHUKOB
SHEPIruH Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUS! BCEX M3BECTHBIX BUOB
DHEPIHUN.



IHINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

HByLIGHI/IC (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOI'O O6IHCFO O6pa3OBaHI/IH HaIIpaBJICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbBIX
pe3ynbTaTOB.

B pesynbpTaTe n3yueHnus puU3NKU Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUs

y oOyuarorierocst 0yayT copMUpOBaHbI CICAYIOIINE JTUYHOCTHBIC PE3YJIbTATHl B
YacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMSA

— NPOSIBJIEHNE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
bu3znyecKoil HayKu;

— IEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUICKUX YUCHBIX--(U3UKOB;

2) rpaAaHCKOr0 M 1YXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

— F'OTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTHYECKUX MpoOJeM, CBS3aHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
TOCTHKCHUI (DU3UKH;

— OCO3HaHWE BAXKHOCTH MOPAJIBHO--3TUYECKHUX IPHUHIMIIOB B JCATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYEeCKOro BOCIIUTAHHUS

— BOCTIPUSATHE ICTETUYECKUX KauyecTB (PU3NYECKON HAyKW: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HayKh KaK MOIIHOIO HHCTPYMEHTa
[IO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaXKHEHIIEH COCTABIIAIOLICH
KYJbTYPBI,

— Ppa3BUTHE HAy4yHOH JI00O3HATENHOCTH, MHTEpEca K MCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI M  3MOLMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro o0Opa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPAaBWJI OE€30IaCHOTO MOBEACHHS Ha
TPaHCIIOpPTE, HA J0POrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpPMHUPOBAHHOCTh HAaBBIKA PEQIIEKCUM, IMPU3HAHUE CBOErO IIpaBa Ha
OIIMOKY M TAKOTO )K€ MpaBa y IPyroro 4eJa0BeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE y4YaCTHE€ B PEIICHWU NPAaKTHUYECKUX 3anady (B paMKax CEMbH,
00pa3oBaTeILHON OpraHu3alliM, ropojia, Kpasi) TEXHOJIOTHYECKOU U



COIMAJIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIC W (DU3UICCKUX
3HAHUM;

e — MHTEPEC K MPAKTUYCCKOMY M3YUEHHUIO podeccuii, CBSI3aHHBIX C (PU3UKOMT;

e 7)3K0JOrH4eCKOro BOCIIUTAHMS:

e — OpHCHTAIMS HAa MPUMEHCHHE (PU3MYECKUX 3HAHWN JUIA pelieHus 3a7ad B
0o0JlacTH OKpY’Kalolllel Cpeabl, IUIAaHUPOBAHHUSI TOCTYNKOB W OIEHKH UX
BO3MOKHBIX MTOCJEACTBUM [T OKPY>KAIOIIEH CPEeIbl;

e — OCO3HaHHE TI00ATHHOTO XapaKTepa SKOJOTMUECKUX MpoOJieM M MyTell ux
pellIeHus;

e 8) amanTanuu K HU3MEHSIIMMCH YCJIOBHSM COUHAJIBHOW M NMPHUPOAHON
cpenabl:

e — TIOTPEOHOCTh BO B3aMMOJCHCTBUM IIPH BBITIOJHEHUM HCCICAOBAHUN M
MPOEKTOB (PU3UYECKOM HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX;

e — TIOBBIIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIIbHOCT;

e — MOTPEOHOCTH B OPMHUPOBAHNN HOBBIX 3HAHUH, B TOM YHCIIe (DOPMYIUPOBATH
WJIeH, TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSIX;

e — OCO3HaHHE ACPUIIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTHS B MPUOOPETEHWH HOBBIX (U3HUCCKUX
3HAHUU;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISIBISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIIECTBAa U
HYKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHNEM (PU3NUECKUX 3HAHHM;

e — OIICHKAa CBOMX JICUCTBHM C Y4YE€TOM BJIMSIHHSI Ha OKPYXKAIOIUIYI0 Cpeny,
BO3MO>KHBIX TJ100aJbHBIX TTOCIICICTBHI.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TpOrpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus y odydJaromierocs 0yayT chopMUpPOBaHBI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAJIbHBIE YUeOHBIC IEUCTBYS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUS,  PETYJIATUBHBIC
yHUBEpCaAIbHbIC yUeOHbIC ICUCTBUS.

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jijoruueckue 1eicTBHUA:



BEISIBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKH OOBEKTOB
(s1BNIEHUN);

yCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHUS IS
0000111eHNS U CPaBHEHMS,;

BBISIBIISITh 3aKOHOMEPHOCTHU U MPOTHUBOPEYUS B pACCMaTPUBAEMbIX (haKTaXx,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSAIIUXCS K (PU3HUUECKUM SIBJICHUSIM;
BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBSI3M TPU HU3YyYEHUU (DU3NYECKUX
SIBJICHUM ¥ TPOIIECCOB, JETaTh BBHIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIJIBUTATh THIOTE3BI O B3aHMMOCBSI3IX
(bU3UYECKUX BEJINYUH;

CaMOCTOSITENIbHO BBIOMpATh CMoco0 pemnieHus ydeOHoW (usnyeckomn
3a7au (CpaBHEHUE HECKOJBKHMX BapHaHTOB PEIICHUs, BHIOOP Hambojee
MOJIXO/ISIIIETO C YYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe/IbCKHE AeiiCTBUSA:

MCTIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATELCKUNA HHCTPYMEHT TTO3HAHMS,
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIN
¢u3nYeCKUii IKCIEPUMEHT, HEOOIBIIOE UCCIEN0BaHHEe (PUIUIECKOTO
SIBJICHUS;

OLICHMBAaTh Ha NPUMEHUMOCTb U  JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJTyYEHHYIO B X0J1€ UCCIIEIOBAHUSI UJIN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHpPOBaTh 000OIIEHNS U BBIBOABI 110 pe3yibTaTaM
IPOBEICHHOTO HAOIIOIEHUS, OTIbITA, UCCIIEOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PUINIECKUX
IPOLIECCOB, a TAaK)KE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c undgopmanmeii:

MPUMEHSTh Pa3JIMYHbIE METOJIbl, UTHCTPYMEHTHI U 3alIPOCHI MU MOUCKE U
orOope MH(pOPMaLMM WM JAHHBIX C Y4E€TOM NPEJIOKEHHON yueOHOU
¢duznueckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIHIO
Pa3IMYHBIX BUJOB U (POPM IIPEACTABIICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYIO (GOpMy MPEICTaBICHHUS
uHpopMaIlUu W WUIIOCTPUPOBATH pelIaeMble 3aJadd  HECIOKHBIMU
CcXeMaMu, uarpaMmmMaMu, HTHOU rpa@uKoi U uX KOMOWHAIIUSAMH.

KoMMmyHuKaTHBHbBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiicCTBUS:

B X0 OOCYXIEHHUS Y4eOHOro Marepuana, pPe3ysbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI 1
BBICKA3bIBaTh HJIEH, HAIICJICHHBIC HAa PEIICHHUE 3aJlaud M TOJJICpKaHUe
0J1aroKeaaTeabHOCTH OOIIEHMS,



CONOCTAaBIIATh CBOM CYXXIEHUA C CYXICHUSMH JIPYyTUX YYaCTHHKOB
Juanora, OOHapy>KMBaTh Pa3iInire U CXOACTBO MO3HIIHIA;

BBIPAJKATH CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO NMPEACTABISTh PE3YIbTAaThl BHIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

NOHMMATh M  HUCHOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM U
WHANBUAYyAIIbHONH pabOThl MPH PEIIEeHWH KOHKPETHOM (PU3UUIECKOM
poOIEeMBI;

IPUHUMATh LIEJIM COBMECTHOU JEATENBHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e¢ JOCTH)KEHHUIO: paclpelesisiTb poiH, oOCYKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM paboThI, 0000aTh MHEHUS HECKOJIBKHX JIFO/ICH;
BBITIOJHSATH CBOIO YacTh PabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HAIIpaBJICHUIO M KOOPAMHHMPYS CBOM JCHCTBUS C JAPYIMMHU
YJICHAMHW KOMAaH/JIbI;

OLICHMBATh KAa4e€CTBO CBOErO BKJaja B OOLIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITEJIbHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOIIMX
JUIS pelieHusl PU3NYECKUX 3HAHUM;

OpPHUEHTHPOBATbCA B  PA3IUYHBIX MOAXOJAaX MPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, NMPHUHATUE PEUICHUS B TPYIIE, NPUHATHE pEUIeHUN
rpynIoi);

CaMOCTOSITENIbHO COCTABIISITh AJITOPUTM PEIICHUs PU3NIECKON 3a1a9u WITH
IUIAHAa MCCIEAOBAHUSA C YYETOM MMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh MpejIaracéMble BAPUAHTHI PEILICHHMI;
Jienath BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOJIL, AMOIMOHAJIBLHBbIN HHTEJJIEKT:

JIaBaTh aJCKBATHYIO OLEHKY CUTYAallMH U MIpeJIaraTh IUIaH €€ U3MEHEHUS;
OOBSICHSAT, TPUYUHBI  JTOCTIDKEHUS  (HENOCTIDKEHHUS)  PEe3yJbTaToOB
NESTENIbHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIE B XOJ BBIITOJIHEHUS
(¢u3NYeCKOro MCCIEAOBAHMUS WJIM IPOEKTa) HAa OCHOBE HOBBIX
00OCTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIHX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYI0 TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



NPU3HABATh CBOC NIPAaBO Ha OIIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JAPYTOroO.

IMPEAMETHBIE PE3YJIBTATBI

K koH1y oOyueHust B 7 kjiacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOIHKHBI OTPaXkaTh COPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

UCIIOJB30BaTh  TOHATHUS:  (U3WYECKHME UM XUMHUYECKHE  SIBJICHHS,
HaOII0JICHHE, SKCIEPUMEHT, MOJIb, THIOTE3a, €IWHUIBI (PU3NUESCKUX
BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHMS BellecTBa (TBEPIIOE,
KUJKOE, Tra3000pa3HOE), MEXAaHWYECKOE [BHKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOPHs, PaBHOJCHCTBYIOIIAS
CHIIa, nedopmanus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAOIITUECS COCY/IBL;

paznmuuarh sABieHus (Auddy3us, TEII0BOE ABMKCHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBIDKEHHWE, HEPAaBHOMEPHOE  JBIDKCHWE, HWHEPIHSI,
B3aMMOJICUCTBHE TEJ, PABHOBECHE TBEPIBIX TEI C 3aKPETUICHHOH OCHIO
BpallleHUsI, Tepeaya AaBICHUS TBEPJABIMU TeJIaMU, KUIKOCTIMH H
razamu, arMoc(epHoe JaBieHHE, IUJIaBaHUE TeJ, IPEBpallCHUs
MEXaHUYECKON DHEPTrUr) IO OMUCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (DU3NICCKOE SBICHUE;
pacro3HaBaTh IPOSBICHHUE HM3YYCHHBIX (PU3MUECKHUX  SBJICHUM B
OKpY’)XKalollleM MHUpPE, B TOM 4YHcle (PU3NUEeCKue SBJICHUS B IIPUPOJIC:
IPUMEPHI JIBMKCHHUS C Pa3IUYHBIMH CKOPOCTSMHU B JKHBOW W HEKHUBOU
pUpoje, ACHUCTBHE CHJIBI TPEHHUS B TPUPOJE W TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IUIABaHWE PHIO, phIYarud B
TeJie YeJIOBEKa, IIPH ATOM IEePEBOIUTh MPAKTHYECKYIO 3a/a4y B yU4eOHYIO,
BBIJICJIATH CYIICCTBEHHBIC CBOMCTBA (ITPU3HAKU) (DU3UUECKUX SIBJICHUIA;
OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (YU3UYECCKUE SBIICHUS, UCIIONB3YS
dbuznyeckre BEIUYUHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tela, CUJla TPEHMs, JaBjieHHe (TBEpPAOro Teja, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHHYeCKas paboTa, MOIIHOCTb, IICUO CHJIBI,
MOMEHT CHWJIBI, KOA(D(PHUIMEHT TOJE3HOTO JCUCTBUS MEXaHU3MOB,
KHHETHYECKass W TOTCHIIMAIbHAS SHEPIHsl), NMPH OMHCAHUU IPABHILHO
TpakTOBaTh  (PU3MYECKUH  CMBICII  HCHOJB3yeMBbIX  BEJIWYUH,  HUX
0003HaYEHUS W €IWHUIBI (PU3NUECKUX BEIWYWH, HAXOIUTHh (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3HYECKYIO BEJIMYHUHY C APYTUMU BEJIUYHUHAMH,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYINH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUIia CJIOKEHHS CUJI (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUII0 paBHOBECHs pbrdara (0s10Ka),
«30JI0TOE TPaBUJIO» MEXaHUKH, 3aKOH COXPAaHEHUS MEXAaHUYECKOU
OHEPruv, NpHU HTOM JaBaTh CJIOBECHYIO (QOPMYJIHMPOBKY 3aKOHA U
3aIUCBHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKHE SBICHHUS, TIPOIECCHl U CBOMCTBA TEJI, B TOM YHCTIE
U B KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (hM3HUECKUX
SBJICHUH, PU3NIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacueTHbIC 3aJaud B 1-2 JEUCTBUA, HUCIONB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI HA OCHOBE aHaIM3a
YCJIOBHSI 3a/1a4d 3aMKCHIBATh KPATKOE yCIOBUE, MOJACTABIATH (PU3NYECKUE
BEJTMYUHBI B (DOPMYJIBI U MPOBOAUTH PACUCTHI, HAXOJIUThH CIPABOYHbBIC
JaHHBIC, HEOOXOANMBIE I PEIICHUS 3a/1a4, OLIEHUBATh PEAIMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh IMPU OMOIIU
(u3NYECKUX METO/0B, B ONIMCAHUH UCCIIEI0BAHUS BBLICIATH IPOBEPSIEMOE
OpeanoyiokeHue  (Turmoresy),  pa3idyarb U WHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yibTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, J€JIaTh
BBIBO/JIBI 10 €T0 PE3yJIbTaTaM;

IPOBOAUTH OMBITHI TIO0 HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
duznyeckux CBOMCTB TeIl: (dbopMynupoBaTh IIPOBEPSIEMBIE
IPEIOI0KEHNS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMs,
3aMUChIBATh X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHW, MACCHI TEIa,
o0beMa, CHIBI M TEMIIEpaTypbl C WCIIOIb30BAHUEM aHAJIOTOBBIX M
U(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKA3aHUS MPUOOPOB C YyUETOM
3a/1aHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH UCCIEAOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BETMYUHBI OT
JIpPYrol € HCHOJIb30BAHHEM MPAMBIX HU3MEPEHUW (3aBUCUMOCTH IMYTHU
PaBHOMEPHO JBHWKYLIETOCSl TEJIa OT BPEMEHW JBWKEHHUS TeJa, CHUIIbI
TPEHUs CKOJIBKEHHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAN COINPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTOCTH OT YUIMHEHHS! MPYXKUHBI, BBITAJIKHABAOMIEH CHIIBI OT 00BbEMa
NOTPY’KEHHON YacTH TeJla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTHU
OT IJIOTHOCTHU TeNa, OT IIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJIaBaHUs TEJ, YCJIOBUW paBHOBECHs pbluara U OJIOKOB), y4yacTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY W
BBITIOJHATh M3MEPEHUs, CIeays MPEeAIOKEHHOMY IUIaHy, (DUKCHpPOBAThH
pe3yabTaThl TOJXYYEHHOW 3aBUCHMOCTH (PU3MUECKUX BEITUYHMH B BHIE
NPEUIOKEHHBIX TAa0NHII U TpadUKOB, JeNaTh BHIBOJBI IO pPe3yJbTaTaMm
UCCIICJIOBAHMS,

IIPOBOJIUTh KOCBEHHBIC H3MEPCHUS (U3NYECKHX BEIHYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CHUJla TPEHUS CKOJBXKEHUS,
JaBJICHHE BO31yXa, BBITAJIKMBAIONIAs CHJIA, JCWUCTBYIOMIas  Ha
HOTPYKCHHOE B KHUJAKOCTb TEJNO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys TNPEAIOKECHHON WMHCTPYKIUHN: TIPH
BBITIOJTHEHUH HW3MEPEHUIl COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUCHNE NCKOMOU BEITUYHHBL;

coOIIIO/IaTh MpaBUIIa TEXHUKU OE€30MaCHOCTH MPHU paboTe ¢ 1abOpaTOPHBIM
000pyT0BaHUEM;

yKa3bIBaTh TPUHIIUITEI JIEHCTBHS MPUOOPOB U TEXHHYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETpP, COOOIIAIOIINECS COCYAbl, OapoMmerp,
phIyuar, OIBWKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIUIBI JCUCTBUS HW3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPONCTB C ONOPOM HA HX ONUCAHUS (B TOM YHCIE:
NOJIIMITHUKK, YCTPOHCTBO BOAONPOBOJA, TUAPABIMYECKUI Tmpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBOW HACOC, aPEOMETP), UCTIONb3YS 3HAHHS
0 cBOMCTBax (M3UYECKUX SIBJICHHUM U HEOOXOAWMBbIE (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTh  NpUMEpPHl  (HAXOAWTh  HMHGOPMAIMIO O  MPHUMEPax)
MPAaKTHYECKOTO HCIONB30BaHUs (PU3UYECKMX 3HAHWA B TOBCEIHEBHOMN
KU3HH JIJ1s1 oOecrnieueHusi 6€30MacHOCTU MPU 0OpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUs 370pPOBbSI U COOJIIOJEHUS
HOPM DKOJIOTUYIECKOTO MOBEACHHSI B OKPYXKAIOIIEH Cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuHOpMmaruu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIPpOCOM, HA OCHOBE HMEIOIIUXCSI
3HAHUA ¥ TyTeM CpPaBHCHHUS PA3JIMYHBIX HCTOYHHUKOB  BBIICIISTH
uHGOPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBITIOJHCHUH YYCOHBIX 3aJlaHUN HAYYHO-TIOMYJIIPHYIO
auTeparypy  (GU3MYECKOTO COJACpXKAaHMS, CIPABOYHbIE  MaTepUabl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(DOPMAITUN U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKUE MUCHhMEHHBIC M YCTHHIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpPMALUU (PU3NIECKOTO COJACPKAHUSA, B TOM



gyuclie MyOMUYHO JenaTh KpaTKUe COOOIIEHHUS O pe3ysbTaTax MPOEKTOB
WM Yy4eOHBIX HCCIEAOBAaHWN, MPH O3TOM TPaMOTHO HCIIOJIB30BATh
U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3HMKH, COIPOBOXKAATH
BBICTYIUICHHUE IIPE3CHTALUEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUM paclpeneisaTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IMOCTaBICHHBIMHU 3a/ayaMi,
CIeIUTh 32 BBINOJIHEHUEM IIJJaHA JEHCTBUM, aJIEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIAJ B  JIEATEIBHOCTh  TPYIIBI,  BBICTPAHBATh
KOMMYHUKATUBHOE B3aUMOJCICTBUE, YUUTHIBAsI MHEHHUE OKPYKAOIIKX.

K xonIry oOyueHus B 8 kiiacce rnpemMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

MCIMOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TETJIIOBOE JBHKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAUNIMYECKUE U
amMop(HBIC Te7Ta, HACHIIIEHHBIM W HEHACBHIIMICHHBIA TIap, BIIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JBUraTEllb,
AJIEMEHTAPHBIA JICKTPUUYECKHUM 3apsl, JIICKTPUUYECKOE MOJIE, IIPOBOJHUKHU
Y JUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUM TOK, MATHUTHOE T10JIE;
paznuuarh ABJICHUS (TEIJIOBOE pacCUIMpPEHHE U CXKaTue, Teriolepenaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANWUIAPHBIE SIBIICHUS, WCHAPEHHUE,
KOHJICHCAIlWs, TUIaBJICHUE, KpUCTA/UIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Terionepeaaya (TETIOMPOBOHOCTD, KOHBEKIIHS, U3JIyYEHHUE),
AIEKTPU3ALMA TEJ, B3aUMOJICHUCTBUE 3apSIA0B, NCHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JCHUCTBUE
MarHMTHOTO TOJIsl Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKITHS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3UIECKOE SBJICHUE;

pacmo3HaBaTh MPOSIBJICHUE W3YYEHHBIX  (U3UYECKUX  SBJICHHA B
OKpYXXalollleM MHUpE, B TOM 4YHCIe (PU3NUECKUE SIBJICHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSHXKEHHWE W KalNWUISIPHBIE SBJICHUS B MPHUPOJE,
KpUCTa/UIbl B mpupojae, wuziaydeHue CojHIa, 3aMep3aHUE BOJOCMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, JICKTPUICCKHE
SBICHUS B aTMocdepe, JICKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuu, Jpeid MoOCOB, POJb MArHUTHOTO TOJISL JJISI JKM3HU Ha
3emJie, OJISIPHOE CUSIHUE, TTPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOWMCTBA (MIPU3HAKU) (PU3MUECKUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN U (DM3UUCCKUEC SBJICHUS, UCTIOIB3YS
dbu3nYecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsIS SHEPrus, KOJIUUECTBO
TEIUIOTHI, yACIbHAs TEIJIOCMKOCTh BEIIECTBA, YeIbHAs TEIJIOTa



IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHus, yIeidbHas TeIIoTa
CrOpaHHMs TOIUIMBA, KOI(PPHUIMEHT TONE3HOTO JEUCTBUS TETIOBOM
MAalIMHbl, OTHOCHUTEJIbHAS BJIAXHOCTh BO3yXa, JJIEKTPUYECKUN 3apsim,
cuja TOKa, 3JIEKTPUYECKOE HANpPSDKEHHE, CONPOTUBIICHUE NPOBOIAHUKA,
yAEIbHOE  CONpOTHBJIEHHE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0 TOKAa), NPU  ONUCAHWKM NPaBUIBHO  TPAaKTOBATh
(U3UYECKUI CMBICI UCHOJIb3YEMbIX BEJIMYUH, 0003HAYECHHS] U €IUHULIBI
($u3NYECKUX BEJIWYUH, HAXOAUTh (POPMYJbI, CBA3BIBAOIINE JaHHYIO
(¢u3NYECKyI0 BEIMYHMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOWCTBA TN, (UINYECKUE SBICHUS W TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOpUHU
CTPOCHMS BEIIECTBA, MPUHILIMII CYNEPIO3ULMU TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juisl yyacTka LenH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpaHEHMS DOHEPrMH, MNpPH OTOM  JaBATh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3alHCHIBATh €T0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl W CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalllld NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrMuecKux
miaroB ¢ omnopoil Ha |—2 W3y4eHHBIX CBOWMCTBA (DPU3UYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTth pacyeTHbIE 3aJaud B 2—-3 JIEUCTBUSA, HCIIONB3Ys 3aKOHBI U
(dopMyibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a
YCIIOBHSI 3a/1auyd 3aIlMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIl pELIEHUs 3ajaud, BbIOMpaTh 3aKOHBI U (HOpMYIIHI,
HEOOXOUMbIE MJii €€ peUIeHHs, MPOBOAWTH PacueThl W CPABHHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NIECKON BETHMUMHBI C M3BECTHBIMH JaHHBIMU;
pacno3HaBaTb MPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MPU MOMOIIU
(U3NYECKUX METO/OB, HCHOJIb3Yysl OINUCAHUE HCCIEIOBAaHUS, BBIIEIATDH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLCHUBAaTh IPABWIBHOCTH IOPSAKA
IIPOBEICHUSI UCCIIEOBAHUS, 1€J1aTh BEIBOBL;

IPOBOJANUTH OMBITBI 1O HAOMIOACHUIO (PU3NYECKUX SBICHHUM WM
(¢u3nYECKUX CBOWCTB T (KanWUISIPHbIE SIBJICHUS, 3aBUCUMOCTb JaBJICHMUS
BO3/lyXa OT €ro 00beMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUM OT IBETa H3Iydaronied (MOriomaromnieil)
MOBEPXHOCTH, CKOPOCTh UCIAPEHUSI BOJABI OT TEMIIEPATyphl KUJIKOCTH U
IVIOIAANM €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel W B3aUMOJCICTBUE
IIEKTPUYECKUX 3aPsA0B, B3aUMOJCHCTBHE MOCTOSHHBIX MArHUTOB,



BU3yaIM3allisl MarHUTHBIX TIOJCH ITOCTOSHHBIX MAarHUTOB, JICHCTBHS
MarHUTHOTO IOJIS Ha MPOBOJHHK C TOKOM, CBOWCTBA DJICKTPOMArHuTa,
CBOMCTBAa D3JICKTPOABUTATENII IIOCTOSHHOIO TOKa): (popMylIHpoBaTh
IIPOBEPSEMBIC MPEIOJIONKCHHUSA, COOMPATh YCTAHOBKY M3 IPEIOKESHHOTO
000pyI0BaHUsI, ONMCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBO/IBI,
BBITIOJHATh ~ NPSIMBIC  W3MEPCHHS  TEMIICpaTyphbl,  OTHOCHTEIILHOM
BJIQKHOCTH BO3]lyXa, CHJBI TOKa, HAIMPSHKCHHUS C KCIOIb30BAaHUEM
aHAJIOTOBBIX TPHUOOPOB M JATYMKOB (PH3UYCCKUX BEJIMYHMH, CPAaBHHBATH
pe3yabTaThl U3MEPECHHIM C YUETOM 3aJaHHOM a0COFOTHOM ITOTPEITHOCTH;
IIPOBOJIUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOM (PM3MYCCKOM BEIUYHHBI OT
JIPYro C  HCIOJB30BAaHUEM MPSMBIX H3MEPECHHH  (3aBHCHMOCTH
COINPOTHBIICHUSI TPOBOJHHMKA OT €ro JUIMHBI, IUIOIIATH ITONEPEUHOrO
CCUCHHUS M YJCIBHOTO CONPOTHBIICHHS BEIIIECTBA MMPOBOIHUKA, CHJIBI TOKA,
UAYIIEro depe3 IMPOBOJAHHWK, OT HANPsODKCHHS Ha  [POBOJHHKE,
UCCJICIOBAHME IIOCIICIOBATEIPHOTO MW MapaUICIbHOIO  COCIUHCHUH
IIPOBOJHUKOB): IJIAHUPOBAaTh MCCIICIOBaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh HM3MEPEHUs, CACAys MPEIOKCHHOMY IUIaHy, (DHKCHpPOBATh
pe3yJIbTaThl IMOJTYYCHHONW 3aBHCHMOCTH B BHJIE TaOJWIl U TPpadUKOB,
JICJIaTh BBIBOJIBI ITO PE3YJIbTaTaM UCCIICIOBAHHS,

IPOBOJIUTh KOCBEHHBIC HW3MEPCHHS (PU3MYCCKHX BEIWYUH (yICIbHAs
TEIJIOEMKOCTh ~ BEINECTBAa, CONPOTUBJICHUE TPOBOAHHKA, paboTa H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): INIAHUPOBATh HM3MEpPEHUs, COOMpaTh
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CJCAys MPEIOKCHHON WHCTPYKIIMH, W
BBIYHCIIATh 3HAUCHHUE BEJIMYUHBI,

coOJTI01aTh MpaBHJIa TEXHUKH 0€30IMaCHOCTH MPHU padoTe ¢ 1a00paTOPHBIM
000pyT0BaHUEM;

XapaKTepU30BaTh IMPUHIUINBI JACHCTBHS H3YYCHHBIX IMPUOOPOB U
TEXHHYECKUX YCTPOHCTB C OMNOPOW Ha HMX ONUCaHUsA (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, IapoBas TypOHMHA, aMIIEPMETD,
BOJIBTMETD, CUCTUHK ODJICKTPHUYCCKOM DHEPTUHU, SJICKTPOOCBETHUTCIIHHBIC
IPUOOPBI, HarPEeBaTCIIbHBIC 3JICKTPOIPUOOPHI (IIPUMEPHI), FICKTPUICCKUE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3JICKTPOABUTATE b TOCTOSTHHOTO TOKA),
UCIIOJIb3YSl 3HAHHMS O CBOMCTBAaxX (DM3MYCCKHX SIBICHUH W HEOOXOJUMBIC
(bu3nYecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIC TEXHUYECKUE YCTPOMCTBA M HM3MEPUTCIIbHBIC
pHOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (JKUIKOCTHBIHTEPMOMETD,
TEPMOC, IICUXPOMETP, THUIPOMETP, IBUTATEIb BHYTPEHHEIO CrOpaHus,
9JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMbI JJICKTPUICCKIX



Heneil ¢ mocne0BaTeNbHBIM U MapaJICIbHBIM COCTUHEHUEM DIIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYCHUS HIIEMEHTOB JIEKTPHUUECKHX IICTICH;
NPUBOANTh  MpPUMEPHl  (HAXOOWTh  HWHPOPMAUIO O  TMpUMEpax)
MPAKTUYIECKOTO HWCIOIB30BaHMs (HU3UYECKUX 3HAHWA B ITOBCEIHEBHOU
KU3HH NI oOecrieueHusi 6€30MacHOCTH MpU 0OpallleHuu ¢ MpudopaMu U
TEXHUYECKUMU YCTPOMCTBAMHU, COXPAHEHHs 3J0pPOBbS M COOJIOJICHUS
HOPM SKOJIOTUYECKOT0 MTOBEJICHUS B OKPY KaIOIIEH cpejie;

OCYIIECTBIATh TMOWUCK HWHGOpMAIUU  (DHU3UIECKOTO COACP)KaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOMIMXCS 3HAHUH H IIyTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHMKOB  BBIACNATH HHGPOPMAIMIO,  KOTOpas
SIBJIIETCSI IPOTUBOPEUUBOM WIIM MOXKET ObITH HEJOCTOBEPHO;
WCITOJIB30BATh MPHU BHITIOJHEHUN YUE€OHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JTUTEPATypy (GUBHYECKOTO COACP)KAaHUS, CIPABOYHBIE  MaTepUabl,
pecypcbl cetu IHTEepHET, BIaeTh MpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(YOPMAIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIC MUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHUS,
0000mmasi wHPOpPMAIMIO W3 HECKOJbKHMX HWCTOYHHUKOB (PU3NUECKOTO
COJepXaHUs, B TOM WYHCIC IyOJWYHO TIPEICTABISATH PE3yIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIBCKON JCATCIBHOCTH, TIPH 3TOM TPaMOTHO
UCTIONb30BaTh HW3YYCHHBIH TIOHATUWHBIA —ammapaT Kypca (pu3ukwy,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINECH;

IPY  BBITIOJHEHWH YYEOHBIX TPOCKTOB WM MCCICIOBAHUNA (PU3MUECKHUX
MIPOIIECCOB paclpeeNiaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/la4aMHU, CICAUTH 32 BHITIOJIHEHUEM ILJIaHa JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKIIAJ B
JeSATEIbHOCTh TPYIIbI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pasperniaTh KOH(MIUKTHIL.

K xoHIy oOyueHus B 9 kJiacce mpeaMeTHBIC pe3yaIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONb30BaTh TMOHSTHUSA: CHUCTEMa OTCYETa, MaTepHallbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO JABMXKEHUS, Jedopmarus
(ympyrasi, mjacTuuyeckas), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEJO,
HEHTP TsHKECTH TBEPJIOTO Tejla, paBHOBECHE, MEXaHUYECKHUE KoJieOaHus U
BOJIHBI, 3BYK, WH(GPa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JaTbHO30PKOCTD,
CIIEKTPhI UCIYCKAHUS U TOTJIONIeHUs, anb(da-, OeTa- 1 raMMa-u3ITydeHHUs,
W30TOIIbI, SIACpHAst SHEPTETUKA;



pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JIBUKCHHUE, PaBHOYCKOPEHHOE TMPSAMOJMHEWHOE [BIDKEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBM)KEHHUE II0 OKPYKHOCTH, B3aUMOJCICTBUE
TEJ, PEaKTUBHOE ABW)KECHME, KOJEOAaTeNbHOE IBMKEHHE (3aTyXarouiue M
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE IBUKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro CBeTa B
CIEKTp M CIIO)KEHHME CIEKTPaJbHBIX IBETOB, JHCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JIEMOHCTPHUPYIOMINX TaHHOE (PU3NIECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE H3YYEHHBIX (DU3UYECKUX SIBICHUI B
OKpyXKarlieM Mupe (B TOM uucie (U3HYECKUE SIBJICHUS B IMPUPOJIE:
IIPWINBBI U OTJIMBBI, IBHKEHHE TUIaHET COJIHEYHON CHCTEMBI, PEAaKTHBHOE
JBIKEHUE JKHMBBIX OpPraHU3MOB, BOCHPHITHE 3BYKOB JKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3XO0, IBETa Tell,
ONTUYECKUE SIBJICHUS B MPHUPOJE, OMOIOTUYECKOE IEHCTBUE BHUAMMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO HW3IYyYEHUH, €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IIyUCHUE
NPUPOJHBIX MHUHEPAJIOB, JCHCTBHE pAJUOAKTUBHBIX W3Iy4YCHUN Ha
OpraHu3M 4YEJOBEKa), MPU 3TOM MEPEBOJUTH NPAKTUYECKYIO 3a]adyy B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIC CBOWCTBA (MMPU3HAKH) (HU3HUECKUX
SIBIICHUI;

ONUCHIBaTh U3yUYECHHBIE CBOMCTBA TeN U (PU3UUECKHUE SBJICHUSA, UCIIONb3YS
(¢u3nuecKkue BeIWYUHBI (CpelHsSsl M MIHOBEHHAs CKOPOCTb Tela IpHU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHME, NEPEMEIICHHUE, NyTh, YIIoBas
CKOpPOCTh, CHJIa TPEHUsS, CHJIA YOPYTOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HUMITYJIbC Te€Ja, HMIIYJIbC CHJIbL,
MEXaHW4YecKas paboTa M MOIIHOCTh, MOTEHLHWAJIbHAs HSHEPrusl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTEHUMAIbHAs YHEPIUs CKATOU
NPYKUHBbI, KUHETUYECKAas DSHEpPrus, IIOJHAs MEXaHW4yecKash DSHEprus,
NEPUOJ M 9acTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIIOMIIEHUS CPEbl), IPU ONMUCAHUU
NPaBUJIBLHO TPAKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH,
0003HaYeHUsST U €IUHULBI (PU3NUECKUX BEJIMYHMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIINE JAaHHYI0 (PU3UYECKYIO BETUYHMHY C IPYTHMMH BEIMYHMHAMH,
CTPOUTH IPa KU H3yUYEHHBIX 3aBUCUMOCTEN (DU3UUECKHUX BEIMYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3NYECKUE SBICHUS W TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHUs DHEPIUU, 3aKOH BCEMUPHOI'O TATOTECHMS,



IOPUHLUI CYNEPHO3UIUN CHJI, TPUHIHUI OTHOCHUTeNnbHOCTH [anues,
3aKkOHbl HbIOTOHA, 3aKOH COXpPAaHEHHS UMITYJIbCA, 3aKOHBl OTPAXKEHHS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOI'O YMCEII
OpU SACPHBIX PEAKIUAX, IPU ITOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3allMChIBaTh €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3MYECKHE TPOLECChl W CBOWCTBA TEN, B TOM YHWCJIE U B
KOHTEKCTE CUTyalluld MPAaKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBISATH
NPUYUHHO--CIIEICTBEHHbIE  CBSI3H, CTPOUTh OOBsICHEHHWE U3 23
JIOTHYECKHX I1IaroB ¢ OMOpPOil Ha 2—3 M3Yy4YEeHHBIX CBOMICTBa (PU3MUECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacyeTHhle 3adaud (OMMparoIIMecs Ha cucTtemMy Hu3 2-3
YpaBHEHUI), UCHOJb3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (pU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3allUChIBATh KpaTKOE
YCIJIOBUE, BBISBIATh HEJOCTAIOIINE WM HU30BITOYHBIC JAHHBIE, BHIOMPATh
3aKOHBI U (hOPMYJIbI, HEOOXOJUMBIE JIJISl PEIICHHUS], IPOBOJAUTH PACUCThI U
OLICHUBATh PEATUCTUYHOCTh IOJYYEHHOIO 3HAYeHUs (PU3NYECKOU
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMBI, KOTOpPHIE MOXHO pPEIIUTh MpPU I[OMOIIU
(uU3NYECKUX METO/OB, MCIOJIb3Yysl ONMUCAHUE HCCIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  MPEANONOKEHNE, OLEHUBATh IPaBUIBHOCTh IOpsIKa
NPOBEICHHUSI  UCCIENOBAaHMS, JeNlaTh  BBIBOJBI, HWHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTIBITOB,;

IPOBOJAUTH OMBITBI TO HAOMIOACHUIO (PU3WYECKUX SBICHUN WM
¢u3nyecKux CBOWCTB Ted (M3yuyeHUE BTOporo 3akoHa HpioToHa, 3aKoHa
COXpAaHEHHUs SHEPruu, 3aBUCUMOCTb MEpHOJa KOJIEOaHUM MNpPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTH HPYKUHBI U HE3aBUCHUMOCTbH OT
aMILUTUTYAbl MaJIbIX KOJEOaHUM, TPSIMOJIMHENHOE pacipOCTPAHECHHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTpP, U3yUEHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOMICTB H300pa)k€HHUs MpeaMeTra B coOMparouieit
JUH3€, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CHEKTPOB H3JIyYEHUs):
CaMOCTOSITENIbBHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/lOBaHWs, OMUCHIBATH XOJ OMBITAa W  €r0  pPe3yibTaThl,
GbopMyIIHpPOBATH BHIBOBI,

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUMN, ONpPEeIIsis
CpelHee 3HauyeHHE U3MepsieMOM BeNUYMHBI ((POKYCHOE pPACCTOSTHUE
coOuparomield JUH3bI), OOOCHOBBIBATH BBIOOp cIOco0a U3MEPEHHS
(M3MEepUTENBHOTO MPUOOpPa);

IPOBOJUTH HCCIEJOBAaHUE 3aBUCHUMOCTEH (PU3MYECKMX BEJIUYHH C
UCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUN (3aBUCHMOCTbD ITyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JBIDKEHHWH 0€3 HaudaldbHOW CKOPOCTH, MEpHojaa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT AJUHBI HUTH, 3aBHCHUMOCTH
yria OTpak€HUs CBETa OT yIJla MaJeHMs M yrjla MpeloMIICHUs OT yrja
NaJicHus): IUIAHUPOBAaTh HCCJIENOBAHUE, CaMOCTOSITEIbHO CcoOUpaTh
YCTaHOBKY, (HUKCHUPOBAaTh pE3yNbTaThl IMOJYYCHHON 3aBUCHUMOCTHU
¢u3nyecKuX BEIMYMH B BUAE TaOMUIl W rpaduKoOB, AeNaTh BBHIBOJABI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

IPOBOJNTH KOCBEHHBIE M3MEpeHUsl (U3MUECKUX BEIUYUH (CPEIHSI
CKOpPOCTh U YCKOPEHHE Teja TIpUd PAaBHOYCKOPEHHOM  JIBUYKEHUH,
YCKOpEHUE CBOOOJHOTO MAaJEHHUA, JKECTKOCTh MPYXKUHBI, KO3(PUIMEHT
TPEHHUS CKOJBKCHHS, MEXaHHW4ecKas padoTa W MOIIHOCTh, 4YacTOTa U
nepuoa KojeOaHWH MaTeMaTUYecKOr0 W TPYKHUHHOTO MAasTHUKOB,
ONTHYECKass Cwia coOuparomed JMH3bl, PaJAUOAKTUBHBIM  (DOH):
IUIAHUPOBATh HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHUS, CIEMys MPEeAIOKEHHOW MHCTPYKIIUH, BBIUUCISTH
3HaYCHHUE BEJIMYUHBI U aHAJTU3UPOBATH MOYYCHHBIE PE3YIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh npaBuia TEXHUKU 0€30IaCHOCTH IIPpU padboTe ¢ 1abopaTOPHBIM
000py/TI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKM M3YUYEHHBIX (U3NYECKUX MOJENEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aroMa, HyKIOHHAS
MO/JI€JIb aTOMHOTO f]1pa;

XapaKTepu30BaTh MPUHIUNBl JCUCTBUS HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHUCaHHWs (B TOM YHCIE:
CHOUJOMETP, JaTUMKU IOJIO)KEHHUS, PACCTOSHUA M YCKOpPEHUs, pakerTa,
IXOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (U3WYECKUX SBICHUM W HeoOXoammble (Qu3MUEcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKHUX MPOIECCOB
IpU PEIICHUH Yy4eOHO--MPAKTUYECKUX 3a/ad, ONTHYECKHUE CXEMBI IS
NOCTPOEHUS N300paKeHUI B TUIOCKOM 3€pKaJie U COOMparolel JINH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  HMH(OpPMALMIO O  MpUMEpPAX)
MPAKTHYECKOTO HWCIOIB30BaHUs (DU3UYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HU i oOecrieueHns: 6€30MacHOCTH MPHU OOpallleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbSI U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHMSI B OKPYXKAIOUIeH cpene;



OCYIIECTBIISITh TMOWCK HWHpoOpManuu  (U3MUECKOTO COJEp)KaHUs B
HNuTepHeTe, caMoCTOATENBHO (POPMYIIMPYsI MOUCKOBBIM 3aIpOC, HAXOIUTh
NyTU ONpEeNIeHUsI JOCTOBEPHOCTH MOJIYyYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTENBHBIX HICTOYHUKOB;

UCIIOJIb30BaTh MPHU BBINIOJHEHUU YUYE€OHBIX 3a/laHUl HAYYHO--TIONYJISIPHYIO
JAUTEepaTypy (U3NYECKOTO COJAEp)KAHMSA, CIPABOYHbIE  MaTepuasbl,
pecypcebl cetu HTEpHET, BlIafeTh NpUeMaMH KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHPOPMAITUU U3 OAHON 3HAKOBOI CHCTEMBI B IPYTYIO;
co3/aBaTb COOCTBEHHBIE MUCBMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
UHPOpMAILlMU U3 HECKOJbKMX HCTOYHUKOB (PU3UUECKOIO COAEpIKaHMUS,
nyOJMYHO MPEJICTABIATh PE3YyJIbTaThl IPOSKTHOM WIIM MCCIIEI0BATEIbCKON
NEeATENbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYECHHbBIN
NOHATUUHBIN anmapar M3y4yaeMoro pasnena (U3UMKA U COIMPOBOXKIATH
BBICTYIUICHHE TIPE3€HTAalUeil C y4e€TOM OCOOEHHOCTEM ayIuTOpUH
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbBIE
Ne HaumenoBaHue pa3ie/ioB U TeM (uudposbie)
Kourpoasnsie | IlpakTnyeckue
n/n NMporpaMmbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoTshl
pecypchl
Pa3nes 1. ®u3nka u e¢ poJib B NO3HAHMHU OKPY:KaK0IIero Mupa
bubmuoreka [JOK
1.1 o - 2
M3HKa - Hayka © TpHpoAe https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 o 2 1
HBIACCIHC BETHHIHET https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ O3HAHUS 2 bubmorexa HOK
) ya 8 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayabHbIE CBeIEHHSI O CTPOEHNH BelleCTBA
bubnnoreka [JOK
2.1 C 1
TPOCHHE BElecTBa https://m.edsoo.ru/7f416194
27 JIBM>KeHUE ¥ B3aMMOJCHCTBHUE YaCTHI] 5 1 bubnnoreka [JOK
' BEILIECTBA https://m.edsoo0.ru/7f416194
bubnnoreka [JOK
2. A 2
3 rperaTHbIC COCTOSTHUS BEIIECTBA hitps://m.cdsoo.rw/ 7416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3aMMOAECTBHE TeJl
bubnuorexa [JOK
A M
3 CXAHITIECROC ABIDKCHHE 3 https://m.edsoo.ru/7f416194
32 Nuepius, macca, MiI0THOCTh 4 1 1 bu6mmoreka [IOK



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

bubmuoreka [JOK

3.3 Crna. Buet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienne TBEPABIX TeJl, JKMIKOCTEH 1 ra3oB
41 JaBnenue. Ilepenaua naBneHus TBEpABIMU 3 bubmmoreka [JOK
) TeJIaMM, )KUJKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bubnnoreka [JOK
4.2 JaBICHHE KAKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.3 ATnmocheproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBUE KUAKOCTH U ra3a Ha NOTPYyKEHHOE 7 ) bubnmoreka [JOK
) B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasznen 5. PaGoTa u MOIIHOCTD. DHEpPrus
bubnuoreka [JOK
5.1 Pa6 4 1
abOTa H MOTIHOCTE https://m.edsoo.ru/7f416194
bubnuorexa [JOK
2 I1 1
> POCTRIC MEXAHMB! > https://m.edsoo.ru/7f416194
bubnuorexa [JOK
53 M 5 1
CXaHITHeCkas SHEpTit https://m.edsoo.ru/7f416194
Hroro no pazgeny 14
Wrorosas koHTpoJIbHAs paboTa. 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 10
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8 KJIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HauMeHoBaHHMe pa3aesioB U TeM nudpoBbIe
Ne n/m P Kourpoasnsie | IlpakTnueckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TenioBbIe iBJIEHHS
1.1 CTpoeHue U CBOMCTBA BEIECTBA 1 bubnnorexa LIOK
' p B https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 T 21 2 4
CLIIOBBIC TPOTCCChl https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 22
Pa3znen 2. JiaekTpuyecKue 1 MATHUTHBIE SIBJIEHUS
21 DIIEKTPUYECKHE 3apsiibl. 3apsiKEHHBIC Tea 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.2 I1 7 7 20 1 3
OCTOAHHBI JCKTPHHCCKIH TOK https://m.edsoo.ru/7f4181ce
b K
2.3 MaruuTHele IBIIEHUS 6 1 1 noamotexa O
https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
24 C) 4 1
JICKTPOMATTITHAT HHAYIHHA https://m.edsoo.ru/7f4181ce
Wroro no pasaeny 37
Pa3nen 3. CBeToBbIe IBJIEHUA
3.1 Cser 3
3.2 3epkaio 2
33 JInH3EI 3 1 1



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

Wrorosas koHTpoJIbHAs paboTa.
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9 KITIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Kourpoasnsie | IlpakTnueckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcsl
Paznen 1. Mexanuuyeckue siBJIeHUsI
L1 MexaHn4YecKoe IBHKCHUE B CITOCOOBI €T0 10 1 1 bubnuorexa [JOK
) OIKMCaHUs https://m.edsoo.ru/7f41a4a6
. buo6 OK
1.2 B3aunmonelicTBue Ten 20 1 1 noamotexa L
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3 10 1 1
AKOHPL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannuyeckue Koj1e0aHusl U BOJTHBI
bubnuorexa [JOK
2.1 M 0 7 1
CXAMMHACCKHC KOMCOarHA https://m.edsoo.ru/7f41a4a6
bubnnoreka [JOK
2.2 M .3 8 1
CXAHITICCRUC BOTHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. Di1eKTpOMarHuTHOE 10JIe M 3J1eKTPOMATrHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE I0JIE U 6 1 ) bubmmoreka [JOK
) 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3gen 4. CBeToBbIC IBJICHUSA
4.1 3aKoHBI pacIpOCTPaHEHHUs CBETA 6 bubnmoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 JIuH3b1 1 onTHYECKUE NPUOOPHI 6 hitps://m.cdsoo.ru/7f41ada6
4.3 Paznosxenue 6eroro cBera B CIIEKTP 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 15
Paznen 5. KBanToBbBIE sIBJIEeHMSI
5.1 Hcnyckanue u MorjiaolieHue CBETa aTOMOM 4 bubmorexa HOK
' Y H https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 Crpoerne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
. A
53 JIEPHBIE PEAKIINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. Ctpoenue u 3Bosnionus Beesennoi
6.1 [ToBTOpenue n 0600IIEeHIE COAEePIKAHNUS 9 bubnuoreka [IOK
' Kypca pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



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

7 KIIACC
KoimyecTBo yacos DJIeKTPOHHbBIE
ara ungposBbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnuyeckue A op
Bcero H3ydyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbl padoThI
pecypcsbl
Uro uzyyaet pusuka. Hexkoropoie
1 busnueckue TepMuHbl. Habmonenus 1 buGnnorexa LIOK
p ' https://m.edsoo.ru/ff09{72a
Y OTIBITHI.
duznueckue BennuuHbl. M3mMepenue
2 (bU3UIEeCKUX BENHMYUH. TOYHOCTD U 1 bubmorexa HOK
T https://m.edsoo.ru/ff09f72a
MOTPEUTHOCTh U3MEPEHUH.
Jlaboparopuas pabora Ne 1
3 «Onpenenenue NoKa3aHui 1 1 bubmorexa [JOK
pea https://m.edsoo.ru/ff09f72a
M3MEPUTENILHOTO pUOopay.
4 ®u3MuKa U ee BIUSHUE HA Pa3BUTHE | bubnunoreka [JOK
TEXHUKHU. https://m.edsoo.ru/ff09f72a
5 Crpoenue BemecTBa. MoJIEKyJIbI. | bubnmnoreka [JOK
BpoyHoBCKOE ABUKEHUE. https://m.edsoo.ru/ff09f72a
6 Jlaboparopnas pabota Ne 2 | | bubmmoreka [JOK
«M3MepeHne pasMepoB MAJIbIX TEI. https://m.edsoo.ru/ff09f72a
. Juddysus B razax, >KUIKOCTIX U 1 bubmmoreka [JOK
TBEPABIX TEJIaX. https://m.edsoo.ru/ff09fe0a
g B3aumuoe nputspkeHue u | bubnmnoreka [JOK
OTTaJIKUBAHHUE MOJIEKYI. https://m.edsoo.ru/ff0a013e
9 ArperatHble COCTOSIHHS BEIIECTBA. | bubnuoreka [IOK

Paznuuue B MOJICKYJIAPpHOM CTPOCHUUN

https://m.edsoo.ru/ff0a013e
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TBEPAbIX TCII, )KH,Z[KOCTGﬁ H ra3os.

O000111EHE IO TEME
«[TepBoHaYaNbHbIE CBEICHUS O

bubnuorexa [JOK

10 CTPOEHUU BELIECTBAY. https://m.edsoo.ru/ff0a0378
CamocrosrenbHas padota Ne 1.
MexaHn4eckoe JBHKEHUE.
11 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LOK
https://m.edsoo.ru/ff0a0378
JIBUKEHUE.
bubmmoreka [JOK
12 CxopocTtb. Enunuiib ckopocTu. hitps://m.c dsol_.lm E0a05¢6
13 Pacuer nmyTtu u BpeMeHN JBUKEHUS. bubamorexa LHOK
https://m.edsoo.ru/ff0a079¢
14 [IpsiMonuHeitHOE paBHOYCKOPEHHOE bubnmnoreka [JOK
JBUKEHHE. Y CKOPEHHE. https://m.edsoo.ru/ff0a0ae4
bubnmnoreka [JOK
15 HMrnepuns. https://m.edsocL).Iru/fanOc 10
16 BsaumoneiictBue Tell. bubnuorexa [JOK
CamocrosrenbHas padota Ne 2. https://m.edsoo.ru/ff0a0fee
17 Macca Tena. EnuHUIIBI Macchl. bubnuoreka [JOK
H3mepeHne macchl Tena Ha Becax. https://m.edsoo.ru/ff0a0fee
18 Jlaboparopuas pabora Ne 3 bubnmnoreka [JOK
«/I3MepeHne Macchl Tella https://m.edsoo.ru/ff0al23c
bubnmnoreka [JOK
19 HnorHocTs BemecTsa. https://m.edsoz)l.ru/fanch
Jlaboparopnas padota Ne 4
20 «3mepeHne o0beMa TBEPIOTO TeIay. bu6mmoteka [JOK

Jlaboparopuas pabora Ne 5
«Omnpenenenne IIOTHOCTH TBEPIOTO

https://m.edsoo.ru/ff0al23¢c
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TCIa».

Pacuer macchl 1 00beMa TejIa 110 €10

bubmuoreka [JOK

21 IJIOTHOCTH. https://m.edsoo.ru/ff0al778
Pemenue 3amau no remam
bubmuoreka [JOK
22 «MexaHn4JecKoe IBHKCHIEY,
https://m.edsoo.ru/ff0al8cc
«Maccay, «I[lToTHOCTB BelIecTBay.
KonTponbnas padorta Ne 1 mo temam
23 «MexaHnYecKoe IBUKEHUE) bubmorexa [IOK
A ’ https://m.edsoo.ru/ff0al1502
«IInoTHOCTH BelecTBay.
24 Cwuna. SIBnenue Tsarorenus. Cuma bubnuorexa [JOK
TSOKECTH. https://m.edsoo.ru/ff0al778
bubnuoreka [JOK
2 . I'yka.
> Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0ala70
%6 CBsi3b MKy CUIION TSDKECTH U bubnmnorexka [JOK
Maccoii tena. Bec tena. https://m.edsoo.ru/ff0ala70
7 Cuia TSKeCTH Ha APYTUX IJIaHeTax. bubnmnoreka [JOK
DOu3nvecKue XapakKTEPUCTUKU TIJIAHET. https://m.edsoo.ru/ff0alb9c
Jlabopartophnast padora Ne 6
«HMccrnenoBanue CUIbl yOPYTOCTHY.
28 HunaamomeTp. Jlabopatopras padora bubmorexa HOK
P: patopHaz b https://m.edsoo.ru/ff0alcc8
Ne 7 «I'pagyupoBanue npy>kUHbl U
MU3MEPEHHE CUJT IMHAMOMETPOM).
CnoxxeHue qByX CUJl, HAPABJICHHbBIX
29 10 OJHOM MPSIMOU bubmorexa [TOK
a . P ' https://m.edsoo.ru/ff0alcc8
PaBHOelicTBYIOIIASA CHIL
bubnuorexa [JOK
30 C .T .
F1a TPEHITL. L PEHHIC HOROA https://m.edsoo.ru/ff0alde0
31 TpeHnue B npupojie U TEXHUKE. bubnunoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Jlaboparopnas pabota Ne 8
«HccnenoBanue 3aBUCUMOCTH CHJIBI
TPEHUSI CKOJIBKCHHS OT TUTOTIATI
CONPUKOCHOBEHHUS TEJI U
MPUKUMAIOIIEH CHIIBI

https://m.edsoo.ru/ff0alde0

Pemenune 3agau mo remam «Bec Temay,

bubnuorexa [JOK
32 T 0
«'pagpmecroe u30 vpaxceHHe A, https://m.edsoo.ru/ff0a20a6
«Cuibly, «PaBHOJEICTBYIOIIAS CHIDY.
KonTponbhas padorta Ne 2 mo Temam
33 «Bec Tenay, «'padpuaeckoe bubmmorexa HOK
P https://m.edsoo.ru/ff0a2376
n300pakeHue Cuim, «CUibD».
bubnuorexa [JOK
34 aBneHue. E ABJICHUA.
Hlaierne. EAMHHUEL 1ABICHHA https://m.edsoo.ru/ff0a25b0
bubmuorexa [JOK
33 JlaBrerue raza. https://m.edsoo.ru/ff0a2718
36 [lepenava naBneHUs KUAKOCTIMU U bu6mmoteka [IOK
razamu. 3akoH Ilackars. https://m.edsoo.ru/ff0a2826
JlaBrieHue B KUJIKOCTH U Ta3e,
17 BBI3BAaHHOE JIEUCTBUEM CHJIBI TSKECTH. bubmmoreka [JOK
Pacuer naBneHus >KUIKOCTH HA JTHO U https://m.edsoo.ru/ff0a2970
CTEHKH COCY/a.
Pemenue 3amgau no teme «/laBiaeHue B
bubmuorexa [JOK
38 JKUJIKOCTH | rasze. 3akoH Ilackansy.
https://m.edsoo.ru/ff0a3136
CamocrostenbHas padora Ne 3.
bubnuoreka [JOK
39 Coo006 .
OODIAIOHECA COCYART https://m.edsoo.ru/ff0a3136
40 Bec Bo3ayxa. AtmocdepHoe bubmmoreka [JOK

JaBJICHHC.

https://m.edsoo.ru/ff0a2b5a
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A1 N3mepenune armocepHOTo aBiIeHUS. bubnmnoreka [JOK
Omnpit Toppuuenu. https://m.edsoo.ru/ff0a2bSa
4 bapometp-anepoun. AtmochepHoe bubmmoreka [JOK
JIABJICHUE HA PA3JIUYHBIX BBICOTAX. https://m.edsoo.ru/ff0a2da8
43 Manomerpsl. [TopmneBoin bubnuoreka [IOK
SKAIKOCTHBIN Hacoc. https://m.edsoo.ru/ff0a2fc4
bubmuorexa [JOK
44 r i )
HAPABIMHACCIIH Hpece https://m.edsoo.ru/ff0a2fc4
45 JleficTBuE ®UJIKOCTH U Ta3a HA bubmuorexa [JOK
IIOrPY>KEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a2fc4
bubnuorexa [JOK
46 A .
PXUMEAIOBa Crta https://m.edsoo.ru/ff0a3276
Jlaboparopuas pabota Ne 9
47 «M3y4eHune BBITAIKUBAKOLIEN CUIIBI, bubnuoreka [IOK
JEHCTBYIOILIEH Ha MOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KUJKOCTH TEIIO.
bubnuorexa [JOK
48 Hnaasiie Tex. https://m.edsoo.ru/ff0a3514
JIaboparopuast padora Ne 10
49 «BBI}IF())HerI/Ie (510BI/H71 IIJIaBaHUs Tena bubmorexa [IOK
Y https://m.edsoo.ru/ff0a3a96
B KHJIKOCTI.
Pemenue 3amau no remam
50 «ApxuMenoBa cuiiay, «Y ciIoBus bubmmorexa OK
P A ’ https://m.edsoo.ru/ff0a3a96
TUTaBaHUS TEM.
51 [InaBanue cynoB. Bo3ayxomiaBanue. bubnmnoreka [JOK
CamocrositenpHas padorta Ne 4. https://m.edsoo.ru/ff0a3654
59 Pemenue 3amau no remam «lIlnaBanue bubmmoreka [JOK

cynoB. BoznyxonnaBanuey,

https://m.edsoo.ru/ff0a3654
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«HaBJ’IeHI/Ie TBEPAbIX TCII, )KH,I[KOCTG?I
Hn ra3oB».

KonTponbnas padota Ne 3 o Teme

bubnuorexa [JOK

53 «/laBiieHHE TBEPABIX TEIN, KUAKOCTEN hits://m.edsoo.ru/ff0a3f82
Y Ta30B».

54 Mexanundeckas padora. EauHUITbI bubnmnorexka [JOK
paboTHL. https://m.edsoo.ru/ff0a3{82

bubnuoreka [JOK

55 MomHocTs. EAuHUIBI MOIITHOCTH. https-//m.cdsoo.ru/f0a3f82

56 [Ipocteie MexaHu3MBbI. Poryar. bubmmoreka [JOK
PaBHOBecue cuit Ha pelyare. https://m.edsoo.ru/ff0a478e

bubnuoreka [JOK

>7 MomeHT cuiteL https://m.edsoo.ru/ff0a478e
Perdaru B TexHUKE, OBITY U IPUPOJIC.

53 Jlaboparopnas padota Ne 11 bubmmoreka [JOK
«BpIsicCHEHUE YCIIOBUS PaBHOBECUS https://m.edsoo.ru/ff0a48a6
phIuara.

[Ipumenenue nmpaBusa paBHOBECHS
peryara k 0yioky. PaBeHcTBO paboT

59 IIPU UCII0JIb30BAHNUU IIPOCTHIX Bubmmorexa LIOK

https://m.edsoo.ru/ff0a48a6
MEXaHU3MOB. «30JI0TO€ MTPABUIION
MEXaHUKH.

60 Pemenue 3amau no teme «Y cioBue bubnuorexa [JOK
paBHOBECHS pblyaray. https://m.edsoo.ru/ff0a4c48

bubnuorexa [JOK

61 Henp Tskectu Texa. https://m.edsoo.ru/ff0a4252

62 Busl paBHOBECHS TEII. bubmorexa [TOK

https://m.edsoo.ru/ff0a4360
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Koaddurment nose3noro necTpust
Mexanu3MoB. JlabopaTopHas pabora

bubnuorexa [JOK

63 Ne 12 «Onpepencnne KT rpr ! ! https://m.edsoo.ru/ff0a4360
MoABEME TeJia M0 HAKJIOHHOM
TIJIOCKOCTH.

64 Oueprusi. Kunernueckas u | bubnmnoreka [JOK
[IOTEHILIMAJIbHAs DHEPIUs. https://m.edsoo.ru/ff0adee6

65 [IpeBpamieHne MEXaHMYECKOM 1 bubnuoreka [IOK
SHEPIUH OJHOTO BUJA B JPYIOM. https://m.edsoo.ru/ff0a4ee6

66 KonTponbnas padota Ne 4 o Teme 1 bubmmoreka [JOK
«PaboTa 1 MOIITHOCTh. DHEPTHUS. https://m.edsoo.ru/ff0a4ffe

67 [ToBTOpeHnue. 1

68 HToroBast KOHTpOJIbHAsS paboTa. 1

OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOT'PAMME
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8 KJIACC

KosmyecTBo yacos DJIeKTPOHHbBIE
Ne Hara uugposeie
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 Tennosoe asmxenue. Temneparypa. 1 bubmmoreka [JOK
BuyTpenHss sueprus. https://m.edsoo.ru/ff0a5256
) Crioco0ObI n3MeHEeHMs BHYTpPEHHEH 1 bubnuoreka [IOK
JHEPTHH TENA. https://m.edsoo.ru/ff0a5256
3 TermonpoBOgHOCTh 1 bubmorexa HOK
POBOA ' https://m.edsoo.ru/ff0a540e
4 Koungekuus. U3nyuenue. 1
5 KonunuecTBo TemnoTsl. EquHuIBI | bubnuorexa [JOK
KOJIMYECTBA TETJIOTHI. https://m.edsoo.ru/ff0a5800
bubnuorexa [JOK
6 v . 1
ACHBHAT TEIIOCMEOCTE https://m.edsoo.ru/ff0a5530
PacuyeT xonuuecTBa TEMIOTHI,
7 HEO0OXOAMMOTO JIJIsI HarpeBaHus Teja | bubnnorexa [JOK
WJINA BBIJEISIEMOTO UM IPHU https://m.edsoo.ru/ff0a5a26
OXJIAXKICHUH.
JlaboparopHuas pabora Ne 1
«3yyeHne ycTporcTBa
Y Yetp bubnuoreka [JOK
8 KasopumeTpay. JlaboparopHas pabora 1 1
https://m.edsoo.ru/ff0a5a26
Ne 2 «M3yuenue mporuecca
TEIJIO00MEHa.
9 JlaboparopHas padora Ne 3 | 1 bubmmoreka [JOK

((I/ISMepeHI/IC yHGHBHOﬁ TCIIIIOCMKOCTH

https://m.edsoo.ru/ff0a5c60
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BCIICCTBA».

OHeprus TomuBa. Y iejabHas TerjaoTa

bubmuorexa [JOK

10 ) §]
?OfaHHH CamocrosiTenbHast padbota hitps://m.edsoo.rw/f0a6412
o],
3aKO0H COXpaHEHUS U IIPEBPALLICHUS
P peBp bubmuorexa [JOK
11 SHEPryUU B MEXAHUYECKHUX U TEILJIOBBIX
https://m.edsoo.ru/ff0a65c0
polieccax.

12 KonTponbhas padora Ne 1 o reme bubnuoreka [IOK
«TenoBrle SIBICHUS. https://m.edsoo.ru/ff0a6976
ArperaTHbple COCTOSTHUS BEIIECTBA.

13 IImaBienue u oTBEpAEBAHNE Bubmaorexa IIOK

P https://m.edsoo.ru/ff0a7088
KPUCTAJUTMYECKUX TEJl.
I'pacduk muTaBIeHUS 1 OTBEPACBAHUS
14 KpUCTAJUINYECKHUX TEII. Y AeIbHas bubnnorexa LIOK
p e https://m.edsoo.ru/ff0a6a98
TEINIOTA IIABJICHUS.

15 Pewenne 3anau. CamocrosiTenbHas bubmmoreka [JOK
pabora Ne 2. https://m.edsoo.ru/ff0a6a98
Hcnapenue. HacblleHHbIN 1
HeHachbIeHnbIil nap. Ilornomenue

16 SHE m;l IIpH UcIIa Ie)HI/H/I )KI/IHLOCTI/I bubnnorexa LIOK

p p p a ' https://m.edsoo.ru/ff0a6bb0
Brinenenue sHepruu npu
KOH/JICHCAITUH T1apa.

17 Kumnenne. Y nenpHas temiora bubnuoreka [JOK
apooOpa3oBaHUs U KOHJACHCAIUH. https://m.edsoo.ru/ff0a7b5a

bubnuoreka [JOK

1 P .

8 CHICHHE 3alaq https://m.edsoo.ru/ff0a71d2

19 Bnaxxnocts Bo3ayxa. CriocoOsl bu6mmoteka [IOK

OIIpCACIICHHUA BJIAXKHOCTHU BO3AyXaA.

https://m.edsoo.ru/ff0a72fe
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JlaGopaTtopHnas pabora Ne 4
«3MepeHrne OTHOCUTENIBHOU
BJIAJKHOCTH BO3IyXa».

20 PaGora raza u napa npu pacuipeHuu. bubmmoreka [JOK
JIBurarens BHyTPEHHETO CrOPAHHSI. https://m.edsoo.ru/ff0a740c

)1 [TapoBas Typ6una. KI1J] TeroBoro bubnmnorexka [JOK
JIBATATEIA. https://m.edsoo.ru/ff0a786¢
KoHntponbnas padora Ne 2 o Teme

22 «I/ISMI;HGHI/IG aIr) €raTHBIX COCTOSTHUM bubmorexa [IOK

P https://m.edsoo.ru/ff0a7628
BEIIIECTBAY.
DIIeKTpHU3aIs TEJl PU
23 com I/IIIZOCHOBGHI/II/I BpsaHMo eficTBUe buGmorexa HOK
p ' A https://m.edsoo.ru/ff0a7628
3apsDKCHHBIX TElL.
Onekrpockor. [IpoBogHuKY 1
24 Hen 011;0 HUKH 3ieKTHquCTBa bubmorexa HOK
POBOL p ' https://m.edsoo.ru/ff0a7c7¢
DJIEKTPUUYECKOE TOJIE.

25 JlemMMOCTh 3JIEKTPUYECKOTO 3apsiia. bubnuorexa [JOK
OnektpoH. CTpoeHHe aToMa. https://m.edsoo.ru/ff0a7c7¢c
OOBbsiCHEHHE PIEKTPUUECKUX

26 SIBJICHUU. 3aKOH COXpaHECHUS bubmorexa [IOK

) p https://m.edsoo.ru/ff0a83f2
AIEKTPUUECKOTO 3apsija.
Crartrueckoe JIeKTPUIECTBO, €T0

27 €T 1 HCIIOJIb30BAaHKE B OBITY U buGmorera HOK
i Y https://m.edsoo.ru/ff0a83{2
TEXHUKE.

Dnektpuyeckuit Tok. crounmku
bubnuoreka [JOK
28 AIIEKTPUYECKOTO TOKA.
https://m.edsoo.ru/ff0a86ae
CamocrosrenbHas padora Ne 3
29 DIeKTpuuecKas 1ernb U €€ COCTaBHbIE bubmmoreka [JOK
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YacTH. DNEKTPUUECKUN TOK B

https://m.edsoo.ru/ff0a86ae

MeTasuiax.

30 JlelicTBUS SIIEKTPUYECKOIO TOKA. bubmorexa HOK
https://m.edsoo.ru/ff0a87e4
bubmuoreka [JOK

31 Cuiia Toka. I3MepeHue cuibl TOKa. hitps://m.cdsoo.ru/ff0a87ed
Jlaboparopuas pabora Ne 5 «C6opka

1 AIEKTPUYECKOM 1IENU U U3MEPEHNE bubmmoreka [JOK
CHJIBI TOKA B €€ Pa3JIMYHBIX https://m.edsoo.ru/ff0a8a0a
Y4aCTKax».

1 DIIEKTPUUECKOE HAIPSHKEHHUE. bubmmoreka [JOK
N3mepenne HanpsKeHus.. https://m.edsoo.ru/ff0a8a0a
DIIEKTPUUECKOE COIIPOTUBIICHHE
npoBoHuKa. JlabopaTopHas pabora

34 Ne 6 «I3mepenne HanpsKeHUs Ha bubnmnorexka [JOK
Pa3IMYHBIX y4acTKax https://m.edsoo.ru/ff0a8ef6
MOCJIEIOBATEIBHOM AJIEKTPUUECKOM
e,

bubnuorexa [JOK

35 3aKoH Oma AN yIacTKa UemH. https://m.edsoo.ru/ff0a90cc

16 Pacuer conpoTuBieHust NpOBOJHUKA. bubmmoreka [JOK
YaenpHOE CONPOTUBIICHHUE. https://m.edsoo.ru/ff0a95a4
[IpumMepsl Ha pacyeT CONPOTUBICHUS

37 H}ZI;)OBOI[II){I/IKa, I(?I/IJII)I TOKaEI buGnnorexa LIOK
https://m.edsoo.ru/ff0a96b2

HaIPSKEHUS.
bubmuorexa [JOK
38 Peocrarer https://m.edsoo.ru/ff0a96b2
39 Jlaboparopnas padota Ne 7 bubmmorexa LOK

https://m.edsoo.ru/ff0a9838
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«3MepeHune conpoTUBIEHUS
MIPOBOJIHUKA. V3yueHue npuHIuna
JICUCTBUSA PEOCTATaY.

40 [TocnenoBarenbHOE COCTMHEHUE bubmmoreka [JOK
[IPOBOJHUKOB. https://m.edsoo.ru/ff0a8bd6
41 [TapannensHOE CoeTMHEHUE bubnmnorexka [JOK
IIPOBOJHUKOB. https://m.edsoo.ru/ff0a8bd6
JlaGopaTtopHnas padora Ne 8
42 «3 zeHHz na IZU'IJ'IGJ'ILHOFO bubmorexa [IOK
y p https://m.edsoo.ru/ff0a9%e14
COCIMHEHUS IPOBOTHUKOBY.
bubmuorexa [JOK
43 Pemenne saza-. https://m.edsoo.ru/ff0aa738
Kontponbnas padota Ne 3 o teme
44 «CI/IJIIa), TOKa HEH SOKCHUE bubmorexa [IOK
> Hatp ’ https://m.edsoo.ru/ff0aa738
COTIPOTHUBIICHUEY.
45 PaGoTta 1 MOIITHOCTD ANEKTPUUYECKOTO bubmmoreka [JOK
TOKA. https://m.edsoo.ru/ff0aa44a
Jlaboparopuas pabota Ne 9
46 «I/IsMI; GHI:I)/IG M(I)) HOCTH ¥ pabOThI bubmorexa [TOK
p HI N p https://m.edsoo.ru/ff0aa04e
TOKa B JICKTPUUYECKOM JIamMIIe.
HarpeBanue npoBOJHUKOB
P boBoa bubnuorexa [JOK
47 ANEKTPUUYECKUM TOKOM. 3aKOH
https://m.edsoo.ru/ff0aa04e
xoyins-Jlenna.
43 KoHnnencarop. D11eKTpOEeMKOCTh bubnmnorexka [JOK
KOHJIEHCaTOpa. https://m.edsoo.ru/ff0aaa58
Jlammna ocBenieHus. DIEKTPUIECKUE
B P bubmuoreka [JOK
49 HarpesaTesbHble Tpubopel. KopoTkoe

3amblkanue. lIlpenoxpanurenu.

https://m.edsoo.ru/ff0aadle
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Kontponbnas pabota Ne 4 mo Temam
«PaboTa ¥ MOIIHOCTH JEKTPUUECKOTO

bubnnoreka [JOK

50
TOKa», «3akoH J[xxoymnsa-Jlenmay, https://m.edsoo.ru/ff0aaf8a
«KoHnnencarop».
bubnuorexa [JOK
51 I1 .
OCTOAMHBIC MATHHTRT https://m.edsoo.ru/ff0ab124
MarunuTtHoe noje. MarHuTHOE 1oJie
52 IPSIMOTO TOKA U IOCTOSIHHBIX bubmorexa [JOK
P https://m.edsoo.ru/ff0ab3e0
MarHuToB. MarHuTHbIE JIMHUU.
53 MarsHuTHO€e NoJie KaTyIIKU ¢ TOKOM. bubmmoreka [JOK
DIIEKTPOMArHUThI U UX IPUMEHEHHE. https://m.edsoo.ru/ff0ab660
JlelicTBMEe MarHUTHOTO NOJISI HA
54 MPOBOJIHUK C TOKOM. DJIEKTPUUECKHI bubmorexa [IOK
POBOA ' P https://m.edsoo.ru/ff0abd2¢
JIBUTATEb.
bubnuoreka [JOK
M .
33 arHHTHOE N07Ie 3eMTH https://m.edsoo.ru/ff0abea8
KonTponbhas padora Ne 5 o reme bu6mmoteka [IOK
56
«OJIEKTPOMAarHUTHBIE SBJICHUS. https://m.edsoo.ru/ff0abea8
57 Uctounuku cBera. Pacnpoctpanenue bubnmnorexka [JOK
CBETA. https://m.edsoo.ru/ff0ac3d0
53 OTtpakeHue cBeTa. 3aKOH OTPAKCHUS bubnmnoreka [JOK
CBETA. https://m.edsoo.ru/ff0acOba
bubnuorexa [JOK
II .
59 FIOCKOE seprato https://m.edsoo.ru/ff0ac1d2
60 [Ipenomnenue cBera. 3aKOH bubnmnoreka [JOK
MPEJIOMIIEHHUS CBETA. https://m.edsoo.ru/ff0ac74a
61 JIunzel. OnTHyeckas cuiia JUH3BI. bubmorexa HOK

https://m.edsoo.ru/ff0ac86¢
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bubnuoreka [JOK

62 N3oOpaxenusi, 1aBacMble JTNH30M. 1 hitps://m.edsoo.ru/fl0ac86e
JlaboparopHuas pabora Ne 10
63 «M3yuenue xapaktepa n300pakeHus B | 1 bubmmoreka [JOK
cobuparomeii muH3e. 3mepenue https://m.edsoo.ru/ff0ac86¢
ONITHYECKOM CHIIBI JTMH3BDY.
Pemenue 3anau. [loctpoenue
64 N300paKEHHM, TOTYYEHHBIX C 1 bubmorexa HOK
P ’ ya https://m.edsoo.ru/ff0acb14
MOMOIIBIO JINH3.
bu6mmoreka [IOK
65 Tnas w spenne. ! https://m.edsoo.ru/ff0acb14
Kontponbnas pabota Ne 6 o Teme bubmmoreka [JOK
66 1
«CBeTOBbIC SIBIICHUS». https://m.edsoo.ru/ff0accSe
bubmuoreka [JOK
I1 . 1
67 OBTOpERHC https://m.edsoo.ru/ff0acdc6
68 Hroroast KOHTpOJIbHAS paboTAa. 1
OBIIEE KOJIMYECTBO YACOB I10 68 10

[NPOTPAMME
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9 KITIACC

KoimuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl

1 MarepuanbHas Touka. Cucrema | bubnnorexa [IOK
OTCYETA. https://m.edsoo.ru/ff0ad474

bubmuoreka [JOK

2 II . 1

epeMetiierie https://m.edsoo.ru/ff0ad474
Omnpenenenne KOOpAUHATHI bu6nunoreka [IOK

3 1
JBUKYILETOCS TeJIa. https://m.edsoo.ru/ff0ad19a

4 CKopoCThb NPSIMOJIMHENHOTO 1 bubnnorexa [IOK
PaBHOMEPHOI'O JBUKCHUS. https://m.edsoo.ru/ff0ad19a
['paduku 3aBHCUMOCTH

5 KMHEMAaTU4YECKUX BEJIMYMH OT BPEMEHHU | bubanorexa [IOK
MIpY TPSIMOJIMHEMHOM PaBHOMEPHOM https://m.edsoo.ru/ff0ad8d4
JIBIDKCHUH.

6 IIpssMoIMHENHOE PABHOYCKOPEHHOE 1 bubanorexa [IOK
JBUKEHHE. Y CKOPEHHUE. https://m.edsoo.ru/ff0ad8d4
CxopocThb NpSIMOIMHEHHOTO

7 ABHOYCKOPEHHOTO JIBH)KEHUS 1 bubnuorexa LIOK
p yErop A ) https://m.edsoo.ru/ff0adb18
I'paduk ckopoctu.

[Iepememenue Tena npu
P . P bubnuorexa [JOK
8 MPSIMOJIMHETHOM PaBHOYCKOPEHHOM 1
https://m.edsoo.ru/ff0adb18
JIBIDKCHUH.
9 [Iepememmenue Tena npu | bubnuoreka [IOK

HpHMOHHHeﬁHOM PaBHOYCKOPCHHOM

https://m.edsoo.ru/ff0ael 76
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JABHXXCHHUH 0e3 HayaJbHOI CKOpPOCTH.

JlabopaTtopnast pabota Ne 1

bu6mmoreka [IOK

10 «HccnenoBanue paBHony(OpeHHOFO hitps:/m.cdsoo.ru/f0ac6 12
JBUKCHUSI 0€3 HadaIbHOU CKOPOCTH.
I'paduku 3aBUCHMOCTH
1 KMHEMATHYECKHUX BEJIMYHUH OT BPEMEHH bubanorexa [IOK
IIPU NPSMOJIMHEHHOM https://m.edsoo.ru/ff0ac612
PaBHOYCKOPEHHOM JIBU)KEHUH.
Pemenue rpaguueckux 3amad Ha
pv d ! bubnuorexa [JOK
12 MPSIMOJIMHEMHOE PaBHOYCKOPEHHOE
https://m.edsoo.ru/ff0ae72a
JIBMOKCHUE.
KonTtponpHast padora Ne 1 o Teme
13 «IIpssiMonMHEITHOE PaBHOYCKOPEHHOE bubmmorexa [TOK
P p yexop https://m.edsoo.ru/ff0ae982
JIBIDKCHUE.
14 OTHOCHUTENBHOCTD ABVIKCHHUS bubmmorexa [HOK
a ' https://m.edsoo.ru/ff0aeb6c
15 HHepuunanpHbIe CHCTEMBI OTCUYETA. bubnnorexa [IOK
IIepssbiii 3ak0oH HproToHA. https://m.edsoo.ru/ff0aeca2
bubmuoreka [JOK
16 Bropoii 3akon HproToHa.
TOPOH 3AKOH HLIOTOH https://m.edsoo.ru/ff0aeca2
bu6mmoreka [{OK
17 T i H .
PETHH SaKOH HpIoTOHa https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 0 .
CBobonroe nanenue Ten https://m.edsoo.ru/ff0af738
19 JIBxeHue Tena, OpOIIeHHOTO bu6mmorexa [IOK
BEPTUKAJIbHO BBEepX. HeBeCOMOCTB. https://m.edsoo.ru/ff0afa26
20 JlabopaTtopnast pabota Ne 2 bubanoreka [JOK

«I/ISMepeHne YCKOPCHUA CBO6OI[HOI"O

https://m.edsoo.ru/ff0af8be
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naacCHUs).

21 3aKOH BCEMUPHOTO TSATOTEHUSI. bubmorexa HOK
https://m.edsoo.ru/ff0afb8e
” Yckopenue cBOOOAHOTO NMaJeHUs Ha bubnuorexa [JOK
3emiie U Ipyrux HEOECHBIX TeJax. https://m.edsoo.ru/ff0af044
Cuna ynpyroctu. JlabopaTopHas
23 pa60TZ J\l})ey3 «OnpeneanHep bubmmorexa [IOK
https://m.edsoo.ru/ff0af044
YKECTKOCTHU TIPYKUHBD.
bubmuoreka [JOK
24 CHiIa TpeHH. https://m.edsoo.ru/ff0af5{8
[IpsitMonvHENHOE U KPUBOJIMHEWHOE
’5 JIBUKEeHUE. [[BUxkeHue Tena no bu6mmorexa [{OK
OKPYKHOCTH C IIOCTOSIHHOH 110 https://m.edsoo.ru/ff0af33c
MOJyJIFO CKOPOCTBIO.
bubmuoreka [JOK
26 HckyccTBEHHBIE CIIyTHUKU 3E€MIIH. hits://m.cdsoo.ru/ff0afe36
Pewienue 3aga4u o KUHEMaTHKE Ha
7 PaBHOMEPHOE JABUKEHUE TOYKH I10 bubnnoreka [JOK
OKPY>KHOCTH C IIOCTOSIHHOH 110 https://m.edsoo.ru/ff0afe36
MOJyJIFO CKOPOCTBIO.
KoHntponbhas padora Ne 2 1o Temam:
73 «3akonbl HetoToHaY, «3aKOH bu6mmoreka [{OK
BCEMHUPHOTO TATOTCHUA», «J[BUAKEHNE https://m.edsoo.ru/ff0b02b4
TeJIa M0 OKPYKHOCTHY.
29 Hmnynec Tena. 3akoH COXpaHEHUS bubnnorexa [IOK
HAMITYJIBCA. https://m.edsoo.ru/ff0b0408
30 PeaktusHoe nBuxenue. Pakersl. bubmorexa LHOK

https://m.edsoo.ru/ff0b06ec
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bubmuoreka [JOK

31 Pabora e https://m.edsoo.ru/ff0b07fa
1 IToTeHnmanbHast U KUHETHYECKAs bubmuoreka [JOK
SHEPTHUSL. https://m.edsoo.ru/ff0b096¢
1 3aKOH COXPAaHEHHUSI MEXaHUYECKOU bubnnorexa [IOK
JHEPIuMu. https://m.edsoo.ru/ff0b096¢
Pemenue 3a1au Ha 3aKOHBI
34 COXpaHEHUs UMITYJIbCa U bubmorexa HOK
. https://m.edsoo.ru/ff0b0a84
MEXaHUYECKOM SHEPTHUH.
15 Kontponbnas padota Ne 3 o teme bubnuorexa [JOK
«3aKOHBI COXPAHEHUSI B MEXAHUKEY. https://m.edsoo.ru/ff0b0db8
bu6mmoreka [{OK
36 Konebatemm:oe BuikeHye. https:/m.edsoo.ru/fl0b0dbS
17 CBoOoaHbIC KOJICOAHUSI. bubnuorexa [JOK
KonebarenbHble cucTeMbl. MasTHHK. https://m.edsoo.ru/ff0b0c32
18 Bennuunel, Xxapakrepusyommue bubnuorexa [JOK
KOJIe0aTeIbHOE ABIKECHIE. https://m.edsoo.ru/ff0b0c32
bu6mmorexa [IOK
39 Fapmoreckue konebas. https://m.edsoo.ru/ff0bl12fe
JlabopaTtopnast pabota Ne 4
«HccnenoBanue 3aBUCUMOCTH
40 MepPHOJIa ¥ YaCTOThI CBOOOTHBIX bubmorexa LHOK
N https://m.edsoo.ru/ff0b12fe
KoJIcOaHUI HUTSHOTO MasiTHUKA OT €ro
JUTAHBD.
A1 3aryxaroiue KojaeoaHus. bubnuorexa [JOK
BoinyxaeHHbie konebaHus. https://m.edsoo.ru/ff0b1858
49 Pesomatic. bu6mmorexa [{OK

https://m.edsoo.ru/ff0b20f0
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43 PacnipocTpanenue konedaHuii B cpee. bubnnoreka [JOK
Bouansl. https://m.edsoo.ru/ff0b197a

44 Jmuna BosHbl. CKOpPOCTh bu6mmoreka [{OK
pacrpocTpaHeHus BOJIH. https://m.edsoo.ru/ff0b197a

45 Hcrounuku 3Byka. 3ByKOBbIE bubnnoreka [JOK
KoJieOaHMsI. https://m.edsoo.ru/ff0blaec

bu6mmorexa [IOK

46 B 0 .

pICOTd, TEMOD H TPOMKOCTD SBYKA https://m.edsoo.ru/ff0blaec

47 Pacnipoctpanenue 3Byka. 3ByKOBbIE bubnnorexa [IOK
BOJIHEL. https://m.edsoo.ru/ff0b197a

43 OTtpakeHue 3ByKa. 3ByKOBOMU bubanorexa [IOK
pE30HaHC. https://m.edsoo.ru/ff0b2 1fe

49 Pemienue 3aga4 Ha MEXaHMYECKHUE bubmuoreka [JOK
KOJIcOaHHS ¥ BOJIHEI. https://m.edsoo.ru/ff0b21fe
Kontponbnas padota Ne 4 mo Teme

50 «MexaHndeckre KojieOaHHs ¥ BOJIHBI bubmorexa HOK

' https://m.edsoo.ru/ff0b23ca
3BYK».
MarauTHOE oJIe ¥ ero rpaduuecKoe
51 nzoopaxenne. OMHOPOTHOE U bubmmorexa [HOK
p ' p https://m.edsoo.ru/ff0b21fe
HEOJHOPOIHOE MarHUTHBIE TTOJISL.

57 HamnpasneHnne Toka u HarpaBieHue bu6nunoreka [IOK
JIMHUWA €70 MArHUTHOTO TIOJIA. https://m.edsoo.ru/ff0b23ca
OO6Hapy>keHrne MarHuTHOTO OIS IO

53 €ro JICVCTBUIO Ha AJIEKTPUYECKUM TOK bubmorexa HOK

8 o P ' https://m.edsoo.ru/ff0b23ca
[IpaBumno neBou pyku.
54 Nuaaykims MarHuTHOTO OIS bubmmorexa LIOK
AYKHL ) https://m.edsoo.ru/ff0b25f0
55 MarauTHbIN NOTOK. bubnuotexa [JOK
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https://m.edsoo.ru/ff0b23ca

SIBneHne ANEeKTPOMArHUTHOM

bubmuoreka [JOK

56
WHAYKLIWH. https://m.edsoo.ru/ff0b2abe
JlaGopaTopHas pabora Ne 5
57 «3 peHI/IIZ: HBJII;HI/H[ bubmorera [JOK
yi N https://m.edsoo.ru/ff0b2abe
AIEKTPOMArHUTHOU UHIYKITUW.
53 Hanpasnenrne nHIyKIIMOHHOTO TOKA. bu6nuoreka [IOK
[TpaBuio JleHa. https://m.edsoo.ru/ff0b2fe6
bu6mmoreka [{OK
59 SIBneHne caMOMHIYKIIHH. https://m.edsoo.ru/ff0b2c6¢
[Tonydenue u nepeaada nepPeMeHHOTO
i pea P bu6mmorexa [IOK
60 3JIEKTPUYECKOTO TOKA.
https://m.edsoo.ru/ff0b2c6¢
Tpauchopmarop.
61 DJIEKTPOMArHuTHOE 0JIe bubmorexa HOK
P ) https://m.edsoo.ru/ff0b31d0
62 DJIEKTPOMArHUTHHIC BOJTHBI bubmorexa HOK
P ' https://m.edsoo.ru/ff0b3658
63 KoneGarenbubiii kouTyp. [lonyuenue bu6nunoreka [IOK
AJIEKTPOMATHUTHBIX KOJICOaHUH. https://m.edsoo.ru/ff0b38c4
64 [IpuHIHAIIBI paguOCBA3U U bubnnorexa [IOK
TeJIEBUICHUS. https://m.edsoo.ru/ff0b3aea
bu6mmoreka [IOK
n .
65 HTCpGEpEHII 1 MGPAKIILA CBETA https://m.edsoo.ru/ff0b3c5c
66 DJIeKTpOMarHuTHas MpUpojia CBeTa bubmmorexa [IOK
p pHpoa ' https://m.edsoo.ru/ff0b3c5¢
67 [Ipenomiienue cera. Pusnueckui bubnuoreka [IOK
CMBICII IT0KA3aTeNs IPEIIOMIICHUA. https://m.edsoo.ru/ff0b3f2¢c
68 Hucnepcus ceera. LlBera Ter. bubmuoreka [JOK
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https://m.edsoo.ru/ff0b3f2¢

bu6mmoreka [{OK

T .
69 HIIBL OTTTHICCKHX CHEKTPOB https://m.edsoo.ru/ff0b444a
JlabopaTopnas padora Ne 6
70 «Ha6i10 (lajHHe EnnomHoro " bubmorexa LHOK
. A https://m.edsoo.ru/ff0b4206
JUHEHYATBIX CIIEKTPOB UCITYCKAHUS.
71 Pemenue 3agau Ha 3JIEKTPOMArHUTHBIE bubnuorexa [JOK
KOJIeOaHUS U BOJIHEL. https://m.edsoo.ru/ff0c0a7e
7 KontponpHas padora Ne 5 o Teme bu6nunoreka [IOK
«INEKTPOMArHUTHOE TIOJIEY. https://m.edsoo.ru/ff0b4684
bubmuoreka [JOK
73 P .M .
AMOAKTHBHOCTD. VIOZICI aTOMORB https://m.edsoo.ru/ff0b4684
[Tornouenue u HCyCKaHUE CBETA
74 aromaMu. IIponcxoxxnenne bubmorexa LHOK
. P 8 https://m.edsoo.ru/ff0c0f4c
JIMHEWYAThIX CIIEKTPOB.
PanguoakTuBHEIE IPEBPALIICHNS
75 aT(I)lMHI)IX sie 3aEOHp B bubnnorexa [IOK
ACp- https://m.edsoo.ru/ff0c0e2a
paarMoaKTUBHOIO pacmaja.
DKCIepPUMEHTAIbHBIC METO/IbI bubanorexa [IOK
76
HUCCJICIOBAHUS YaCTHII. https://m.edsoo.ru/ff0c0e2a
JlabopaTopnas padora Ne 7
77 «I/ISMIZ GHII)/IG ecI;eCTBeHHoro bubmorexa LHOK
p https://m.edsoo.ru/ff0c12a8
paaraoHHOro (hoHA JO3UMETPOMY.
78 OTKpBITHE IPOTOHA U HEUTPOHA bubmorexa LHOK
p p p ) https://m.edsoo.ru/ff0c12a8
79 CocraB aTroMHOTO sigpa. SnepHbie bubnuorexa [JOK
CHJIBI. https://m.edsoo.ru/ff0c144c
80 DOHeprus cBs3u. JleQekT Macchl. bubnnoreka [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

https://m.edsoo.ru/ff0c1550

Pemienue 3aa4 Ha neekT Macchl U

bubmuoreka [JOK

81
SHEPTHUIO CBS3U ATOMHBIX SJIED. https://m.edsoo.ru/ff0c1672
Henenune saep ypana. Llennas bu6mmorexa [IOK
82
peaxius. https://m.edsoo.ru/ff0c18ac
Jlaboparopuas padora Ne §
83 «U3 zeHHz eJ'II;HI/IH siIpa aToMa Bubmorexa TOK
y A AP https://m.edsoo.ru/ff0clal4
ypaHa 1o ¢potrorpaguu TPEKOB».
Snepusblil peakTop. [IpeoOpazoBanue
84 B}f p eHHGI!)ﬁ SHE II)‘I/II/II:),TOI\fHI)IX siiep B bubmorexa [IOK
yrp p p https://m.edsoo.ru/ff0clb4a
AIEKTPUUECKYIO IHEPTHIO.
bu6mmoreka [{OK
85 A .
TOMHAA SHEpreTHia https://m.edsoo.ru/ff0clb4a
86 buonornueckoe nelicTeue paguaniu bubmorexa LHOK
A pajat. https://m.edsoo.ru/ff0c2126
87 TepmosinepHas peaknus Bubmorexa TOK
PMOAACP PEAKIIHA. https://m.edsoo.ru/ff0c1c58
28 DJIeMeHTapHbIC YaCTHUIIbI. bubnnoreka [JOK
AHTUYACTHLIBIL. https://m.edsoo.ru/ff0c1d7a
JlabopaTopnas padora Ne 9
89 «U3 peHHIZ T eEOB 3apPKEHHBIX Bubmorexa TOK
v p p https://m.edsoo.ru/ff0cld7a
YaCTHI] 10 TOTOBBIM (OoTOrpausiM.
Pemenue 3amay Ha nedeKT Macchl U
90 JHEPIUIO CBA3M aTOMHBIX A1€ep, Ha Bubmorexa OK
p 7P, https://m.edsoo.ru/ff0c1e88
3aKOH paJMO0aKTUBHOTO pacnaja.
KontponpHast pabora Ne 6 o Teme
bu6mmorexa [IOK
91 «CTpoeHue aToMa U aTOMHOTO sAIpa.

Hcnonp30Banne 3HEPTUU AaTOMHBIX

https://m.edsoo.ru/ff0c1e88



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

ep».
9 CocraB, CTpOEHUE U TPOUCXOXKICHUE 1 bubmuotexa [JOK
CoOJIHEUHOW CUCTEMBI. https://m.edsoo.ru/ff0c223e
93 bonpmme mnanetsr ComHeunomn 1 bubmuoreka [JOK
CHCTEMBI. https://m.edsoo.ru/ff0c223e
. bubnuorexa [JOK
94 Mauibie Tena ComHEYHON CUCTEMBI. 1 hits://m.cdsoo.rw/ff0c245a
95 Crpoenue, U3Iy4eHUs U BOJIOLIHS | bubnuorexa [JOK
CoJHna 1 3Be3]I. https://m.edsoo.ru/ff0c2572
bu6mmorexa [IOK
B . 1
96 Crpoenue u 3Bomtonus BeenenHoi hitps://m.odsoo.ru/f0e2a22
97 3aKOHBI B3aUMOJICUCTBUS M IBUKSHUS i bubmuoreka [JOK
TEJL. https://m.edsoo.ru/ff0c2b30
bu6mmorexa [{OK
98 M 0 . 1
€XaHUYECKUE KOJICOaHMs U BOJTHBI hits://m.edsoo.ru/f0e2es?
bubmuoreka [JOK
99 . 1
DICKTPOMATHUTHOE 11011 https://m.edsoo.ru/ff0c2d6a
bu6mmorexa [IOK
1 )4 . 1
00 TOTOBAs KOHTPOJIbHAs PAOOTA https://m.edsoo.ru/ff0c2e82
101 AHanu3 UTOroBOM KOHTPOJIBHON 1 bubnnoreka [JOK
padoTHI. https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue n 0600IIECHHE. 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» Gusuka, 7 kinacc/ Iepeimkun .M., UBanoB A.W., AkiinoHepHOE 00IIECTBO
«3narensctBo «IIpocBemenue

» ®usuka, 8 kimacce/ [lepeimkun .M., UBanos A.W., AknroHepHOE 00IIIECTBO
«M3narensctBo «IIpocBemenue

» Guzuka, 9 knacc/ [epoimkun U.M., I'yrauk E.M., UBanos A.U., [TerpoBa

M.A., AkiimonepHoe o6miectBo «3narenbcTBo «IIpocBemieHue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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