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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM ¢eaepaibHOi paboueli MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yue6Horo npeamera «dDuzukay.

Copepxanue mnporpaMmbl 1O (U3MKe HaMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOy4YaroUIUXCsi M OpraHu3aluio0 H3y4YEHUS
¢u3MKy Ha JAESITENbHOCTHON OCHOBe. B mporpamme mo (u3uke y4YHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00IIeT0 00pa30BaHUAI.

[Tporpamma no (u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOydeHus (MO Kjaccam), IpejaraeT NpUMEPHYIO MOCIeA0BaTeIbHOCTD
U3YUYEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUXCsl.

[Tporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOAUYECKOU
MOMOUIHM YYUTEIIO B CO3/IaHNU pabouel MporpaMMBbl 10 y4eOHOMY IIPEeIMETY.

®du3zurka sBIIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEAMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U
SBJICHUN, HW3y4YaeMbIX XHUMHEH, OHoJIOrHel, acTpoHOMUEW U (u3nUeCcKou
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHpa,
npenocTaBisieT HauOosee siCHble OOpas3ibl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TJaBHBIX 3a/lay (PU3MYECKOro 0O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsi COCTOMT B (POPMHUPOBAHWUH €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TpEaAIoiaraeT OBJIAJEHUE
CIENYIOIIMMHA KOMIIETEHTHOCTSIMHU, XapakTEePU3YIOIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATDH SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPHOPETHPOBATH  JIAHHBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl OJTy4eHHs BBIBOJIOB.

[lenmn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi ydeOHoro mnpeaMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit ®epepanuu, peamu3yOUX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelIEHUEM



Komnernn Munucrepcrsa npocemienust Pocculickoii @enepanuu (MpoToKoJ OT 3
nexadpst 2019 r. No [TK4BH).
Hean usyyeHus pu3uKuU:

nproOpeTeHHEe HHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HAay4dHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MIO3HAHUS U (POpMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3ysibTaTa H3y4eHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBI3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JabHeNIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHe 3TUX IeJIed MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a1aY:

OpUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOCHHMU  BEIECTBA, O
MEXaHUUYECKUX, TEIUIOBBIX, DJJIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSAX;

npuoOpeTeHrne YMEHHI OMHUCHIBATh U OOBSCHATh (PU3UUECKHE SBICHUS C
VICIIOJIb30BAaHUEM I10JIyYECHHBIX 3HAHUM;

OCBOCHHE METOJOB DELICHUSA IPOCTEHIIMX pPaCYETHBIX 3a7a4 ¢
UCIIOJIb30BaHUEM (duznyeckux MOZENen, TBOPYECKUX U
IIPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUI HAOMIOAATh MIPUPOIHBIEC SBJICHUS U BHITOIHATH OMBITHI,
nabopaTtopHble  pabOTbl U SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHpoOpMaLueld PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OLIEHWBaHKE HH(POpMALUY;

3HaKOMCTBO €O c(hepamu npodeccuoHaIbHON AEATENbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMM Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemsiii B mporpamMMe 1o (usmke nepeueHsp J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTENb JeJaeT BHIOOp MPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHuil, TpeaIaraéMplx B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®usuka u eé posib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MmepeHue Qu3nyueckux BelUyuH. PuUznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHIL.

Kak ¢usuka wu gApyrue ecTeCTBEHHbIE HAyKd W3y4YalOT TPHUPOY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAaHMS: HAOJIOJEHHE, MOCTAHOBKA HAYy4YHOIO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmromaemoro siieHus. Onucanne GU3NIeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyueckue MpuOOPHl U MpoLeIypa NPSIMbIX U3MEPEHU aHAJIIOrOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpejeneHue LEHbI ACJIEHUS LKAl U3MEPUTEIBHOTO MpUoopa.
2. N3mepenue pacCTOAHUU.
3. H3mepenue oO0bEMa )XUAKOCTH U TBEPJIOTO TeTIa.
4. OnpeneneHue pa3MepoB MajbIX Tel.
5. M3Mepenue Ttemrieparypbl MpU NOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPaTypBbl.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE TMIOTE3bl: JAJbHOCTh MOJIETA
IIapuKa, MyIIeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIlIe BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeJJeHUS] O CTPOCHNH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbpl€ COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEU M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKECHHUS.



2. Habmonenue nuddysum.
3. HabGmomenune  sBmeHuidd,  OOBSACHSIONMIMXCS  TMPUTSHKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOIb30BAHUEM

doTtorpaduii).

2. OnbITHI O HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 10 0OHAPYXKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IB:keHUe H B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JIBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHHH. Pacuér myTtu u
BPEMEHU JABUKEHUSI.

SBneHne uHepUMHM. 3aKOH HMHEPLUHU. B3auMopaencTBHe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B E€IMHHULIE
o0BbEMa BelIecTBa.

Cuna Kak XapakTepHCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBI JUHAMOMETpA. SIBICHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha JIpyTHX IaHetax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHopeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.

Hemoncmpauyuu.

Habnroaenne MexaHMuecKoro IBM>KEHUSI Tela.
W3mepenne cKopoCTH MPSAMOJIIMHENHOTO JBUKECHUS.
Hab6mronenue siBneHus nHEPIUN.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJl.
CrnosxeHue CuJll, HalpaBJICHHBIX 110 OJTHON MPSIMOIA.

Jlabopamopnsie padomul u onsimel.

1. OmpepeneHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHSI (ITApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IapuKa o
HAKJIOHHOM TJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb paCTSKeHHs (IedopMarium)
MPY>KUHBI OT MPUIIOKEHHOMN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBKEHHS OT
Beca Teja U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra3oB.

1
2
3
4. HabmroneHnve nu3MeHeHus: CKOPOCTH NMPHU B3aUMOJACHCTBUU TEL.
5
6.



JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a OT o0BbEMma, TemmepaTryphl. llepemaua naBneHus
TBEPIBIMU TEJNAMU, KUIAKOCTSIMU M Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. ['mapocratnyeckuii
napajaokc. Cooburaronirecs: cocysl. ['uapaBimyeckue MeXaHu3MBbl.

AtMmocdepa 3emnn u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3aywHOW o6osouku 3emuu. Ombit Toppuuermn. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCyibl.

['mnpaBnuuecknii nmpecc.

[IposiBneHue nericTBrsi aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA IOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKHUBAIOIIEH CWIBI, JIEWCTBYIOIIEW Ha  Teo,
MOTPYEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEHCTBYIOILIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKMBAIOIICH CHIIBI,
JCHCTBYIOIIEH Ha TEJIO B JKHUAKOCTH, OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIEIEHUE €€ TPY30II0ABEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.
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«3omnoroe mpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OTHOTO BU/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpepnenenue pabOThl CUIIbI TPEHUS MPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU3OHTAIBHOU MOBEPXHOCTH.
2. HccnenoBaHue ycIIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOM JHEPIUH.
8 KVIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIC TIOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObsICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUUECKON TEOPUHU.
CmaurBaHue U KaOWUISIpHBIE ABJIEHUS. TEnnoBoe paciupeHre U coxaTue.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUYKEHHS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTUU:
Terionepeaaya u COBEpILICHUE paboOTHI. Bunasl TeIIonepeJauu:
TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KommuectBo TeIwioThl. YaeibHas TEIUIOEMKOCTH BellecTBa. 1eIniooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHWE TeIIOBOTo Oamanca. [lmaBrmenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTo
JTaBJICHHS.

BrnaxuocTts BO3myXxa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[IpuHnuuner pabotsl TeroBbiX aBurarenei KIIJ[ TemnoBoro auraress.
TeruioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKECHHUS.
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Hab6monenue nuddysun.

Habmonenue siBaeHuit cMauylBaHUs ¥ KaWJUTSIPHBIX SBICHUI.
Habmronenue TenioBoro pacimpeHus Tell.

M3MeHeHne naBieHus raza NpU U3MEHEHHH OObEMA M HArpeBaHUM WU
OXJIAXKICHUH.

[IpaBwiia n3MepeHust TEMIIEPATYPBI.

Bune! Teronepenauu.

OxJax/1IeHue Ipu COBEPLIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH padOThl BHEITHUMH CHIIAMM.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.

. HabmnroieHue KureHus.

. HaGmonenue nocTossHCTBa TeMIepaTyphbl IPH IUIABJICHUN.
13.

Mopenu Teru1oBBIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEWCTBUSI CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIK caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XKUIAKOCTEH W
TBEPJIBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITPHUIIA.

OnbITEI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH JAaBJEHUS BO3JyXa OT €ro
00BbEMa 1 HarpeBaHUS WM OXJIAKICHUSI.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JIMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOM TPYOKe OT TeMIepaTyphl.

Halmronenne wu3MeHEHHST BHYTPEHHEH OSHEpPrud Tejlna B pe3ysbTaTe
TeIIonepeayn U padoThl BHEITHUX CHJI.

HccnenoBanne sBICHHSI TEIUIOOOMEHAa MPH CMEIIMBAHUHM XOJIOJHOW U
ropsiuYen BO/IBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIIapeHUsL.

OnpenesneHne OTHOCUTEIBLHON BIQKHOCTH BO3/TyXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pa3znen 7. DiaekTprnyecKkue U MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KynoHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBHSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXTy TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpudeckoro mons. IIpuHoun
CYHNEPIIO3HULIMH dJEKTPUUECKUX MO0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTApPHBIM 3JIEKTPUUYECKHUM 3aps.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
HcTouHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
aas ydyactka uenu. [locnemoBarenbHOoe W mapauieIbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH ANeKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYecKre 1eny U MOTPeOUTeNn 3eKTpruueckoi s3ueprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumopeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHUe sl )KU3HU Ha 3emie.
OneiT  Opcrega. MarHutHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
JIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSHHOIO TOKa. Vcronb30BaHWE SJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. SABieHne 3MeKTpoMarHuTHON nHAykuuu. [IpaBuno Jlenna.
DnexTporeneparop. CrocoObl  TMONy4eHHS ~ DBJCKTPUUYECKON  DSHEPrHH.
DNEKTPOCTAaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DJIeKTpU3aLus TEll.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M JEHUCTBUE AIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHAYKIHSA.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BbIH pa3psa.
. I3MepeHne cuiibl TOKa aMIepMeTpoM.
. 3MepeHne 31eKTpUIEeCKOT0 HANPSKEHUST BOJBTMETPOM.
. PeocTtar 1 MarasuH COIpOTUBIICHUHN.
. B3anmoeicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHY Pa3/I€JICHHs TIOJIFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHuT.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

OmneiTel @apanes.

3aBUCUMOCTh HANpPABJIECHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DNeKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIONCHUWIO DJIEKTPU3AIMM TeNl WHAYKIUEH W TIpu
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DIEKTPUYECKOTO TMOJS Ha MPOBOAHUKUA H
JUBJIEKTPUKHU.

COopka u mpoBepKka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue u peryJimpoBaHUe CUJIbI TOKA.

N3mepenne U peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLIKE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMNEPEYHOrO
CEUYEHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXEHUS HAMNPSHKEHUH MpPHU TOCIEI0BATEIHHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MPU MNapaJIETLHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO YE€pe3 JaMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yuenne MarHUTHOTO TIOJSI TMOCTOSHHBIX ~MAarHUTOB TPU  UX
00bEIMHEHNH U PA3JCICHUH.

HccnenoBanue 1elCTBUS 3JIEKTPUUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.



17. ONbITEL, JIEMOHCTPUPYIOIIHE 3aBHCUMOCTb CHJIBI  B3aHUMOJECHCTBHUSA
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3yyeHHE pabOThl AEKTPOABUTATENS.

20. M3mepenne KIIJ1 35eKTpoABUTaTeNbHOM YCTAHOBKH.

21. OObITBI 1O  MCCJIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHMH:
UCCJICIOBAHWE W3MEHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKA.
9 KUIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexanuueckoe aBmwxkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHOe npsAMonuHelHoe aABuxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUHU.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOE JBHkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOEe nBmkeHHME MO OKpyx)HOCTU. Ileprog m wacrota obpaiieHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsoiii 3ak0H HbptoToHa. BTopo#t 3akon HeroTtoHna. Tpetui 3akon HerotoHa.
[IpyHIMI CYyNepIIO3ULIUA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTHE BUJIbI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nafgeHus. JlBwkenue rura”Her Bokpyr Comnna. IlepBas xocMuueckass CKOpOCTb.
HeBecoMoCTh 1 ieperpysKHu.

PaBHOBecue matepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3MeHenne mMmiyibca. UMmyasc cuiibl. 3aKOH COXpaHEHUs
uMIlysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBsi3b dHEpruu u padotel. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHManbpHas sHeprus c:xxaTtou npyxunsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAaHEHMSI MEXaHHYECKOU
DHEPIHUN.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCKOro ABM)KEHUS TeJla OTHOCHTENIBHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHre CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanye Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Haburoienue 1BUKEHUs Tesla 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUNX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHUU
OTHOCUTEILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U JACUCTBYIOLIEH HAa HEro
CHJIBL.

Habmronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUU TEIL.

M3meHeHune Beca Tena Npyu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUU TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca ITPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBHH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUUECKON SHEPIHH ITPU CBOOOTHOM IaICHUMU.
CoxpaHeHHE MEXaHNYECKON YHEPTUHU IIPU ABUKEHUU TeNa MOJ ACHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA WITH TEIIEHKKH.

Omnpenenenre cpeHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHH IMPH PAaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4adbHOU CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYQJIPHOW CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJTUHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KHHBI.

Omnpenenenre paboThl CUIBI TPEHUS NPU PaBHOMEPHOM JBIKCHUHU Tela
110 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckune KoJie0aHusl M BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHUO/,
4acToTa, aMIUINTy1a. MaTeMaTudeCKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPrUH MPHU KOJIeOATETLHOM IBUKEHUH.

3aryxatomue — kosjeOanus.  BwiHyxkaeHHble — KoJieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenue koneOaHWi TEN IMOJ JIEHCTBUEM CHJIBI TSHKECTH W CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
Habnroaenune BIHYKIEHHBIX KOJIEOAHHUM U pe30HaHCA.
PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKHI1 pe30HAaHC.
ﬂaﬁopamopnbte pabomul u onvimeol.
1. OmpepneneHue 4YacTOoThl M IepUOAa KOJEOAHMI MaTeMaTu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEproIa KojaeOaHui NPy>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH TMeproa KOIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpUOIa KOeOaHUN NPy KUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IE€pUOJA KOJEOAHWIl rpy3a, MOABEUIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuit
NPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  DJEKTpOMAarHuTHble  BONHBL. ~ CBOKCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBeTa.

Jlemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomul u onsimol.

1. H3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€E ABJIE€HHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpaHeHue cBera. 3atmenusi Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBera. [lonmHoe BHyTpeHHee
OTpaKeHUE CBeTa. lCMonp30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXEHUs B
ONTUYECKUX CBETOBO/AX.

Jlmaza. Xom myweir B 1nmH3e. Onrtuueckas cuctema (oroamnmapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak onTuueckas cuctema. bim3opykocTh u
JNaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HbtoTrona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jlemoncmpayuu.

[TpsiMosIMHETHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Toyuyenue n300pa>keHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xop nyuei B coOuparoiie JInH3e.

Xon 1yder B pacCEUBArONIEH JIMH3E.

[Tomydenue n300pakxeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6e0ro cBeTa B CIEKTP.

12. [lomyuenue 6e50ro cBeTa Mpu CJI0KEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH YIja OTPaKEHHUs CBETOBOrO Jiyda OT yrJia
NaJICHHUS.

2. M3ydeHue xapakTepUCTHK U300pa’keHUs MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHNUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. TlomydyeHne n3o0paxeHuit ¢ MOMOIIbIO COOMPAOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI cOOHMparomeit
JIUH3BI.

6. OMbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHOPUSTHIO LIBETA MPEAMETOB MpPHU UX HAONIIOJACHHH 4Yepes3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U nornioiieHre cBera atroMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PannoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HWs3oromsl. PaauoaxtnBHBIE
npespaiuenus. [lepuoa nomaypacnaga aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus sinep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHsS pPaauOAKTUBHBIX H3JIyYCHHM Ha JKUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHS U TOTIOUICHUS.

2. CHekTpsl pa3jIMyHbIX T'a30B.

3. CnekTtp BoaOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONTUX U3TyYCHUH.

6. Perucrtpauus n3nydeHus: NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaOmroneHue CIIomHbIX U TMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIUU YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue paanoakTuBHOTO GoHA.

IToBTOPUTEIBHO-00001IAOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001aI0INI MOTYJIb MIPEIHA3HAUEH AJII CUCTEeMAaTH3allH
U 0000mIeHUS  TPEIMETHOrO  COAEP)KaHMS M OMbiTa  JAEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca QU3HMKH, a TAKXKe JJI MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY DJK3aMeHY MO (U3MKe IS OO0yJaroIIuXcs,
BBIOpABIIMX ATOT YYEOHBIN MpPEIMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUYMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBaHUS



SIBJICHUM TIPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SBJICHUS, TIPUMEHSS TIOJyYCHHBIC 3HAHWS, peIIaTh 3aJadd, B TOM YHUCIIE
KA4E€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIEC.

[IpuHIMNIUATBHO JESATENBHOCTHBIA XapakTep JAHHOTO pasjielia peanu3yercs
32 CYy€T TOro, 4To OOYy4YarOUIMECs BBIMOJHSAIOT 3aJaHUs, B KOTOPBIX WM
peaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacro3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/IbI MCCIIEIOBaHUSI (PU3MUECKUX SIBICHUHN, B TOM
qucIie JUIsl MPOBEPKU FUIIOTE3 U MOJyYESHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEE BaXKHBIX JIOCTHIKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUUYECKOTO UCII0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIEHO

Ha JOCTHKEHHUE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare uzyueHnus GuU3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyyatouierocs OyayT cOpMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(hbU3MYECKOM HAYKU;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa;KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHN OOIIECTBEHHO 3HAYMMBbIX U
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHHIA
(bu3uKwy;

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLHIIOB B JESITEIBHOCTH
YY€HOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS

- BOCIIPUSITUE ACTETUYECKUX KAYeCTB (PU3NYECKOM HAyKHU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

- OCO3HAaHUE NEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MMPA, OCHOBBI Pa3BUTUS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOIIEH
KyJbTYpBHI,

- pa3BUTHE HAay4YHOM JHOOO03HATEIBHOCTH, MHTEpEca K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbBTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
Os1aromoJryuus:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKHU3HM B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH HpaBWJ O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYAOBAHHUEM B
JOMAIIHUX yCJIOBUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa pe(dexkcuu, NpU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOT'O K€ IIpaBa y APYroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS

- AKTMBHOE Yy4YacTHE B PELIECHUM MPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHMYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPO(ECCHid, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pEIIEHUs 3aJad B
o0JacTh OKpY’Kalolled Ccpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOTO XapakTepa HKOJIOTMYECKHX IMpoOJeM M IMyTel ux

peleHus;

e 8) amanTanum K M3MEHSIIOIIUMCH YCJOBHSM COLUMAJIBbHON W NMPUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICHCTBHUU TPU BBHIMOJHEHUU HWCCICIOBAHUN U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTh OMNBITY M 3HAHUSAM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MNPAKTHYECKYIO
NEATENBHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATDH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME AEPUUUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JaCTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHUH HOBBIX (UINYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BAHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIUSHMS HA OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX INI00ABHBIX TIOCTIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHS TpOTpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOTO
ob1iero oopazoBaHus y oOydaromierocs OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUEOHBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUSA, PETYJISTHUBHBIC
yYHHUBEpCaIbHbIC yUeOHbIC TCHCTBHUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue aeicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHU);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIUNA, OCHOBAHHMS JIJIS
000011IeHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEUYMS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TMPH W3YYCHUU (U3NYECKUX
SIBJICHUI ¥ MPOIIECCOB, JIeTIaTh BBIBOJABI C UCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pelieHuss ydeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHAHTOB pEIICHHUsS, BHIOOpP Hambosee
HOJIXOJISIIIETO ¢ yYETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
HIPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIH
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENO0BaHHE (PU3MUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
HOJYYEHHYIO B XOJI€ UCCIIeIOBaHUS WIIM DKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMyTUpOBaTH 0000IIEHUS M BBIBOJBI IO pe3yJIbTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEAIOJIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

IPUMEHATH Pa3IUYHbIE METObl, MHCTPYMEHTHI M 3aMPOCHI MPU MOUCKE U
orOope MH(MOPMALMU WM JAHHBIX C Y4ETOM MPEIOKEHHONW ydeOHOU
dusnueckoil 3anauu;

aHATM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMAIbHYI0 (QOpMy MpeaCTaBICHHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMHU.

KoMMmyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

B XOJIe OOCYXKIEHUs y4yeOHOTro Marepuana, pe3yJIbTaToB JIA0OPaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOMPOCHI TI0 CYIIECTBY 0OCYKIAeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
0J1aroKeJaaTeJIbHOCTH OOIICHMS,

COTIOCTABIIATh CBOM CYXJIECHHUS C CYXICHUAMH JPYTHX YYaCTHHKOB
nuanora, OOHapy)KMBATh Pa3IMYUE M CXOACTBO MMO3HIIHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO NMPEICTABIATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTb W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUYaIbHON pabOThl MNpPU PEIIEHUH KOHKPETHOW (PU3NYECKOU
po0JIeMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JMOCTHKEHUIO: paclpeiessiTb poiH, OoO0CYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITNOJIHATH CBOIO 4acTb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HANpABICHUIO M KOOPAWUHUPYS CBOU JAECHUCTBUSA C JAPYTMMHU
YIEHAMH KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaja B OOLIMI NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIC YHMBepcaJbHbIe y4eOHbIe NeiCTBHUSA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIHsX, TPEOYIOIIUX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUOYallbHOE, NMPUHATUE PEIIEHUs B Ipylle, NPUHATHE pEUIeHUH
rpyIIon);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM PEIIeHUsT PU3NUECKON 3a/1a4u WIH
IUTAHAa MCCIICJIOBAHUA C Y4YETOM MMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PEILICHUN;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIl:, AMOIUOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAallMU U NPeAJiarath jiaH e€ U3MEHEHUs;
OOBACHATH MPUYMHBI  JTOCTMOKEHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTUBBI B ACSATEILHOCTh (B TOM YHUCIIE€ B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH ce0sT HA MECTO JIPYroT0 YEIOBEKAa B XOJE CIOpa WM JUCKYCCUH
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOTo;
PU3HABAaTh CBOE MPaBO Ha OMIMOKY MpU pelieHuu (PU3NYECKUX 3a/1ad WU
B YTBEP)KJICHUAX HA HAYUYHBIE TEMbI U TAKOE K€ MPABO APYIoro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydenus B 7 KJacce MpeaMETHbIC Pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHUIA:

UCTIONIb30BaTh  MOHATHS:  (U3MYECKHe W XUMHUYECKHE  SIBIICHHUS,
HaOIOIeHUE, SKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHHIIBI (PU3NISCKUX
BEJIMUMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHS BemecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHUS, PaBHOACUCTBYIOIIAS
cwra,  nedopmanus  (ympyras, — IUTacTUYecCKasi),  HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBWKEHHUE, HWHEPIUS,
B3aMMOJICUCTBUE TEJI, pPaBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHOH OCHIO
BpallleHus, Tepeaada JaBJICHUsS TBEPABIMU TelaMH, JKUIAKOCTIMH U
razamMy, arMocepHOoe JaBJCHHWE, IUIABaHWE TeJ, TPEBpaIICHUS
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSBICHHUE HW3YYCHHBIX (DU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpPE, B TOM YHucCe (PU3NYECKUE SBICHHUS B MPHUPOJE:
NPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO TaBJICHUS HA KMBOW OpraHW3M, IJIABAHUE PhIO, phIUyaru B
TEJIe YeJIOBEeKa, MPH ATOM MEPEBOIUTH MPAKTUYECKYIO 33/a4y B YYEOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN ) (PU3UYECKUX SBICHU;,
OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UUECKUE SBJICHUS, UCTIOIB3YS
busndeckue BEeMWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBieHWe (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsT CHJIa, MEXaHW4eckas pa0oTa, MOIIHOCTb, IJICUYO CHIIBI,
MOMEHT CWIbl, KOXD(HUIMEHT TMOJE3HOTO JEWUCTBHSI MEXAHH3MOB,
KMHETHYECKasT W TOTCHIMAIbHAS SHEPTHs), MPHU OMHCAHUHM MPABUIHHO
TPaKTOBaTh  (PU3UYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJIMYMH, UX
0003HAYCHUST W EIUHUIBI (U3HYECKUX BEIUYHMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBANOINME JAaHHYIO (U3MYECKYIO BEIUYHMHY C IPYTHMH BEIUYHUHAMM,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKNX BEINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YS MpaBUIa CIIOKEHUs CHJI (BIOJb OJHOM MpsAMOIi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0J1oka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
HEPruH, TpPU H3TOM JaBaTh CIOBECHYIO (OPMYyIHUPOBKY 3aKOHAa U
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUECKUE SBIEHMS, IPOLIECCHl U CBOMCTBA TEJI, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NMPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEeHHE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B 1-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
yCIJIOBUS 3aJjau 3aMUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HNOMOIIU
($u3nYECKUX METOJOB, B OMMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
OpEeAnojoxkeHne  (rumoresy),  pa3nvyatb W UHTEPHPETUPOBATH
IOJ[yYEHHBIM pe3y/ibTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €70 PE3YJIbTaTaM;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TEJN: (dopMynupoBaTh MIPOBEPSEMBIE
IPEIO0JIOKEHUs, COOMpPaTh YCTAHOBKY U3 MIPEAJIOKEHHOT0 000py10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYJIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX W
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € YUETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIpPYrol € HCHIOJb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHM JBWKCHMS TeEJd, CHUJIbI
TPEHMSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPYXKEHHOM YaCTU TeJa U OT INIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Tela, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIMA
IUTAaBaHMsI TeJl, YCJIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBAaHUSA, COOMpaThb YCTAHOBKY M
BBINOJHATh WU3MEPEHUs, CIenys IMPEAOKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3ysbTaThl MOMYYEHHONW 3aBHUCHUMOCTH (DU3MUECKUX BEJIUYUH B BUJC



NpeIJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEILIECTBA JKUIKOCTH M TBEPAOrO Tela, CHJIAa TPEHUS CKOJIbKEHUS,
JABJICHWE  BO3/yXa, BbITAJKUBAIOUIAs  CHJA, JIEUCTBYIOIAs  Ha
HNOTPYXEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAys MPEAIOKEHHOW WHCTPYKLUUU: TMpH
BBINIOJIHEHUHU H3MEPEHU cOoOupaTh 3KCHEPUMEHTANBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMYMHBI;

coOJro/1aTh MpaBuiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ Jab0paTOPHBIM
o0opyI0BaHNEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, AMHAMOMETpP, COOOIIAIOMIMECS COCYIbl, OapoMeTp,
phluar, NOJBMXKHBIN 1 HEMOJABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBI JACUCTBUS HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX OmucaHud (B TOM YHCIE:
HNOJIINITHUKY, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN  Tpecc,
MaHOMETP, BBICOTOMED, OPUIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBJICHUN U HEOOXOAUMBbIE (PU3UUECKHE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaX)
MPaKTUYECKOr0 MCMOJIb30BaHUS (DU3MUYECKUX 3HAHUA B TMOBCETHEBHOMN
KU3HU Il oOecrieueHrst 6€30MacHOCTU MPpU OOpalieHuu ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHS 370POBbS M COOJIIOJACHUS
HOPM 3KOJIOTUYECKOTO TMOBECHHS B OKPY’KaIOIIEH CPEIE;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opmarmu B HHTepHere B
COOTBETCTBHUHM C 33/IaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUM M TyTEM CpPaBHEHHUS PA3JIUYHBIX HCTOYHUKOB BBIJICISATh
uHGOpPMAIMIO, KOTOpas SBJSETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (U3NUECKOTO  COJEpkKaHUsl, CIPABOYHbIE MaTepualbl,
pecypcbl cetu HTepHET, BiaieTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCHMEHHBbIE U YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMaLMU (PU3NYECKOTO COAEPKAHMS, B TOM
yycie MyOJUMYHO JIeNaTh KpaTKue CcOOOIIEHHs O pe3yJibTaTax MPOEKTOB
WIM y4eOHBIX UCCIENOBAHUNM, NPU ITOM TPAMOTHO UCIOJIB30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3HMKH, COINPOBOXAAThH
BBICTYIUJICHUE ITPE3EHTALINEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIEIOBAHUM pachpenesiarh
00s13aHHOCTH B TpPYII€ B COOTBETCTBUU C IOCTAaBJICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHUCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYNNbl,  BBICTPAUBATH
KOMMYHMKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0ydeHus B 8 kiacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUIA:

UCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHbIC COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPTUs, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, AIEKTPUUECKOE TO0Je, MPOBOIHUKI
U TUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pacIIMpeHHE W CHKaTHe, TeIulonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWJUIAPHBIE SBICHUS, HCTIAPCHUE,
KOHJIEHCAlMs1, IUIaBJIEHHWEe, KpHUCTaJUIu3anus (OTBEpJEBAaHUE), KHUIICHUE,
Teruionepeaaya (TEeTIOnpPOBOIHOCTb, KOHBEKLHA, U3ITyYECHHE),
AIEKTPHU3AIUS TEJ, B3aMMOJICHCTBHE 3apSAI0B, NEUCTBUS AICKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuTOB, JEHCTBUE
MarHUTHOTO TOJsl HA MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHWI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TAHHOE (PU3HUECKOE SBJICHHUE;

pacmo3HaBaTh TMPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’)KalIIeM MHpE, B TOM dYHCIe (U3nYecKue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJIEHUS B MPUPOJE,
KpUCTaJUIbl B Tpupoje, usiydeHue CoiHIa, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUS B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3eMiH, Jpeiid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JUISl JKM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UUECKHUE SBIICHUS, UCTIONB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPTHUs, KOJIUYECTBO
TEIJIOTHI, YJeNbHas TEIJIOEMKOCTh BEIECTBA, VyJAEJIbHAas TeruioTa
IUIaBJICHUS, yJeNbHAsg TemioTa NapooOpa3oBaHUsl, ylelbHAs TeruioTa
CropaHus TOIUIMBA, KOA3(PPUIIMEHT TOJIE3HOTO JEUCTBHUS TETUIOBOM



MAaIlTMHBI, OTHOCUTEJIbHAS BIAKHOCTh BO3/yXa, AJICKTPUUECKUN 3aps,
CUja TOKa, DJIEKTPUYECKOE HANPSHKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yAETbHOE  CONpPOTHBICHHWE  BellecTBa, paboTa U MOIIHOCTH
DIIEKTPUYECKOTO  TOKa), TPH OMNHCAHWM TMPaBWIBHO  TPAaKTOBAThH
(GU3MYECKUN CMBICIT KCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U CIUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTUMH BEIMYWHAMHU, CTPOUTH TpaduKu
U3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUIHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHHUS MOJICKYJISAPHO-KMHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYMEPIO3UIIMN TMOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl yyacTKa 1enu, 3aKOH
Jbxoyns—JIeHia, 3aKkOH COXpaHEHHWs OSHEPrHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alHCHIBATH €r0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluidi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYHUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTUYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuy€THble 3amadyu B 2—-3 JEHCTBUSA, WCTOJB3YysS 3aKOHBI W
dbopMyIbl, CBs3bIBatolMe (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHAM3a
yCIIOBUSI 33/1audl 3alUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3a7add, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pemieHus, MPOBOIUTHL PACUETHl W CPAaBHUBATH
MOJTy4YeHHOE 3HaYCHNE (PU3NIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, WCIONB3Yysl OMUCAHHWE HCCICNOBAHUS, BBIJCIATH
MPOBEPSIEMOE TPEANOJIOKEHUEe, OIICHUBATh TMPABWIBHOCTH TOPSIIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJIUTh OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBJICHUA WU
Gu3NYECKUX CBOWCTB TN (KaNMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00béMa, TeMIepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT LBETAa H3Iydaronied (MOrJIOMIAOIIei )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomanad e€ TOBEPXHOCTH, OJCKTpH3aIMs Tl U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJHM3alisl MAarHUTHBIX TIOJEH TIMOCTOSHHBIX MAarHWTOB, JEWUCTBUS
MarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOICTBA JJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OPMYyJIHPOBAThH
poBepsieMble MPEANOIOKEHHs, COOMPATh YCTAHOBKY M3 IMPEII0KEHHOTO
000pyA0BaHus, ONUCHIBAThH XO/1 OTIBITA U (POPMYTUPOBATH BHIBOIBL;
BBIMIOJIHATh ~ NOPSIMBIE  WM3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSIKEHUS C UCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKHX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUN C YIETOM 33aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUUYHMHBI OT
JIPYrol C  UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUWKA OT €ro [JIMHBI, IUIOLIAJNA IONEPEYHOTO
CEUYEHUs U YAEIbHOIO COIPOTUBIICHUS BEIIECTBA MPOBOJHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
IPOBOJIHUKOB): IJIJAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITMIOJIHATh WM3MEPEHUs, CJeaysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJHMIl U TpadHKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaAM UCCIENOBAHNS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NUYECKHX BEIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBATh W3MEPEHHs, COOMpaTh
DKCHEPUMEHTAIIBHYIO YCTaHOBKY, CJIEysl NMPEMJIOKEHHONW MHCTPYKLHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOJro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ JabopaTOPHBIM
000pya0BaHUEM;

XapaKTepu30BaTh MPUHIMUMBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX OmucaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPIHUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
PEIOXPAHUTEIH, FNEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHMA O CBOWCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, IBUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCAeA0BATEIbHBIM U MAapaJUIeIbHbIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKUX IIETIEH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
IPAKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U oOecrieueHus: 0e30MacHOCTH MPU OOpallleHuH C MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM IKOJIOTUYECKOTO TMOBEJICHUS B OKPYIKAIOIIEH Cpe/Ie;

OCYIIECTBIISATh MOWUCK HWHGOpMAIMU  (DU3UIECKOTO COACp)KAHUA B
WNuTepHere, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpPaBHEHUSA
JIOTIOJTHUTEIPHBIX ~ MCTOYHUKOB  BBIACHATH WHGOPMAIUIO, KOTOpPAs
SIBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
UCIIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/IaHUH HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (QHU3UUECKOTOo COAEpX aHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl cetd VIHTepHET, BIajeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAILIMK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co3maBaTh COOCTBEHHBIE NMHCHMEHHBICE M KpaTKHE YCTHBIC COOOIICHMUS,
0000mmasi wHOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlep)KaHUsA, B TOM YHCIE MYyOJWYHO NPEACTABISATh PE3yJIbTaThl
IPOEKTHOM WJIM HCCIEeI0BATENbCKON JEATeIbHOCTH, P 3TOM IPaMOTHO
UCIIONB30BaTh M3YYCHHBIM TIOHATUHHBIA —ammapaT Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIJICHHUE MTPE3CHTAINCH;

IpU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpeeisiTh OO0S3aHHOCTH B TPYyMNE€ B COOTBETCTBUH C
MIOCTaBJICHHBIMU 33JJaYaMH, CJICIUTh 32 BHIMOJHCHUEM IJIaHa JEHCTBUHN H
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIbHOCTD TPYIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:

UCIIOJIB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS,, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyras, mnjgacTu4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErPY3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPAOIO TeJla, paBHOBECUE, MEXAHUYECKUE KOJIECOAHUs U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIbI, AI€PHAsL SHEPTETHKA,;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE JBHKEHUE, CBOOOJHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJECHCTBUE



TeJ, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIhbHOE ABUKEHHUE (3aTyXaronue u
BBIHY)KJICHHBIE KOJ€OaHMsI), pE30HAHC, BOJIHOBOE IBWIKEHHUE, OTPAKEHUE
3BYKa, MPSIMOJIMHEHMHOE PpaCIpPOCTPAHEHHE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CIIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITyYEHHs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SABJICHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (DU3MYECKUX  SBJICHUA B
OKpy>KarolieM mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIMBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTraHU3MOB, BOCTIPUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 03XO, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPA(QUOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paavoOaKTUBHBEIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3IyUYCHUNH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UUECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UUECKUE SBIICHUS, UCTIONB3YS
¢dbu3nyeckue BeNUYMHBI (CpelHsSsl MU MTHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, TNEepeMElIeHHue, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOpPEHUE
CBOOOJTHOTO TMANICHUs, BEC Tela, HUMITYJIbC Tela, HWMITYyJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPIusl Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPY>KWHBI, KUHETHYECKass SHEprus, IOJIHAas MeXaHU4ecKas >SHeprus,
NIEPUOJT U YacTOTa KOJIEOAHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIhb MPEIOMIICHUS CPEbI), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (M3MYECKUN CMBICI HCIOJIb3YEMbBIX BEJIUYHH,
0003HaUeHUS W E€AUHMIIBI (PU3UMYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIUYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3ULMK CWJI, MPUHIUI OTHOCUTENbHOCTH [ 'anues,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHMSI UMITYJIbCa, 3aKOHbl OTPAXKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOTO M MaCCOBOTO YHCEI



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHUE;

OOBSCHATH (U3NYECKUE MPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlMi MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C OMOPOM Ha 2—3 M3YyYEeHHBIX CBOWCTBA (DU3HUECKUX SIBICHUM,
bu3znyeCcKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THple 3a7add  (OmMUparoImuecs Ha cucreMy w3 2-3
ypaBHEHHUI ), HUCTIONB3YsI 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PH3UIECKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHChIBaTh KPAaTKOE
YCIJIOBUE, BBISBISATH HENOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POpPMyJIBI, HEOOXOAUMBIE AJISi PELICHHs], TPOBOIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, HCIONb3Yysl OMUCAHHE HCCIIEIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPAaBUWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJIOBaHUS, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHUH U OTBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tea (M3y4yeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTH MEpHOAAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MaJIBIX KOJICOaHWH, MPSIMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pas3noxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300paXKeHHWsI TpeaMera B coOuparomiei
JIWH3e, HAOIIOJEHUE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB H3ITYUCHHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 M30BITOUHOrO Habopa
o0OpyZOBaHUs, OMNUCHIBATH XOJ] ONBITa M  €ro  pe3yjbTarhl,
(dbopMyIIMpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeernss
CpemHee 3Ha4YeHWE W3MepsieMOld BeNUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cHoco0a U3MEpPEHUs
(M3MepUTETHLHOTO MPUOOpPa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TIPSMBIX HM3MEPEHUH (3aBUCHMOCTh IyTH OT BPEMEHHU
IIpU PaBHOYCKOPEHHOM JBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaKE€HUs CBETa OT yrjla MaJeHUs U yria MpPeJOMJICHHs OT yria



NajieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaONMUI] U rpaduKoOB, IelaTh BBIBOIBI MO
pe3ysbTaTtaM MCCIIEIOBAHNUS;

IPOBOAUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JBHKEHUH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, KECTKOCTb MPYKHUHBI, KOAPPUIIUEHT
TPEHMsI CKOJIBKEHMsI, MEXaHMYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos; KojaeOaHMM MaTeMaTU4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYecKas Ccwia coOuparomed JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTATbHYIO YCTAaHOBKY HU
BBITMIOJHATh U3MEPEHUS, CIEIysl MPEII0KEHHOW HHCTPYKIIMH, BBIUYUCISTDH
3HAYEHUE BEJIMYMHBI U AaHAJIM3UPOBATH ITOJIyYEHHBIE PE3YJIbTAThl C YUETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh npaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
o0opyI0BaHNEM;

pa3nuyuaTh OCHOBHBbIE TPU3HAKK M3YYEHHBIX (PU3NUECKUX MOJEIeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO fAJIpa;

XapaKTepu30BaTh MPUHIMUMBl JCUCTBUS HU3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHCIHE:
CHOUIOMETP, JaTYMKH IOJIOKEHUS, PACCTOSHHUA M YCKOpPEHUs, pakerTa,
IXOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOIN, JO3MMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHUECKHX MPOIECCOB
OpU pPELICHUH Yy4eOHO-MPAKTHUYECKUX 3aJad, ONTHYECKUE CXEMbl IS
MOCTPOCHHUS N300paXKEHMI B IIIOCKOM 3epKajie M COOMpAOLIe TNH3E;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPaX)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEJHEBHOU
KU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHuu C MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOLLEH CPEIE;

OCYLIECTBIISAITh MOMCK HMHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
HHTepHeTe, caMoCTOATENbHO (POPMYIHPYsI TIOMCKOBBIN 3alpoc, HAXOAUTh



MyTU OMPEJENICHUsI JOCTOBEPHOCTH MOTYYEHHON MH(POpPMAIMM Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONOJIHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cetu MIHTEpHET, BiIaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
cO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HA OCHOBE
UHpOpMallMM W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAepkKaHUs,
nyOJIMYHO NPEJICTABIATh PE3yIbTaThl IPOEKTHON WIIM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, IPU 3TOM TPaMOTHO  HCIIOJIb30BaTh  WM3y4CHHBIN
NOHATUMHBIN ammapar Hu3y4aeMoro pasaena (U3UKH U COMpPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OcCOOEHHOCTEeH ayAauTOpUu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcesbl

Paznen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa

1.1 dusuka - Hayka o IIPUPOIE 2 bubnnorexa LHOK
’ Y PHpOZL https://m.edso0o.ru/7f416194
1.2 dusnueckue BEITNYNHEI 2 1 bubnmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO] TO3HAHUSA 2 1 bubmmorexa LOK
’ Y A https://m.edsoo.ru/7f416194
Hroro no pazaeny 6

Paznen 2. [lepBoHayaibHbIe CBeleHUS 0 CTPOCHNH BelleCTBA

2.1 CtpoeHueE BeleCTBa 1 bubnmorexa LOK
’ p 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOICMCTBUE YACTHI] 5 1 bu6muoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 Arpera € COCTO elIecTBa 2
IPerathbl TOARMA BEMeCTs https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:xeHne U B3auMo/ieiicTBUE TeJl
3.1 MexaHHu4ueCcKO€e IBIKEHUE 3 bubnmotexa LOK

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

32 WNuepius, Mmacca, IOTHOCTh 4 1 but6mmoreka [IOK




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

bubnunorexa [IOK

3.3 Cuia. B 14 2
w18, BrARL cui https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU U ra3zaMu https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2 Jlasnenue xKuaKocTn > https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.3 ATmocepHoe napneHne 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paznen S. Pabora 1 MOIIHOCTB. JHEPruUst
bubnunorexa [IOK
.1 P 1
> aboTa 1 MOIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 Hpocteie Mexanu3MEI > ! https://m.edsoo.ru/7f416194
5.3 Mexanu4deckasi SHEpTust 4 1 bubmmorera [IOK
https://m.edsoo.ru/7f416194
Nroro no pazaeny 12
PesepBHOE BpeMms 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KUIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uu¢poBbIe
Ne ii/m P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Pa3pen 1. TensioBble IBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [JOK
’ P - https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
1.2 T 21 1 5
CTIIOBBIC HPOLECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nes 2. DiieKkTpH4ecKHe H MATHUTHbBIC SIBJICHHSA
)1 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE Tea 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [{OK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 co
2.3 MarHuTHbIE SIBIICHHS 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYKIHA https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM undpoBbie
Ne ii/m P Konrpoabnsie IIpakTuueckue (ipp )
NMpPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
Pa3zpen 1. Mexannueckue siBJIeHUA
11 MexaHn4eCcKOe JBMKEHUE U CIIOCOOBI €TI0 10 1 bubnunorexa [IOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopetictBue Te 20 1 3
HMOACHETEHIE Tel https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
HbL COXpareHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3pen 2. Mexann4ueckue KoJ1e0aHUsA M BOJIHBI
bubnunorexa [IOK
2.1 M 0 7 3
CXAHHICCKHE KOJChAHMA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckne BOJTHBI. 3BYK 8 1 3 nommorexa 10
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBBIE IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnmoreka [JOK




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

bubnunorexa [IOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUA
but6mmoreka [IOK
1 n 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1ada6
bu6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
33 FICPHBIC peatiii / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTE 1bH0-00001IA0IIMIA MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
) Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJibHbIe

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O MPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

MexaHndeckue, TCIUIOBEIC,
AIEKTPUYECKHE, MATHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBJICHUS

dusnueckue BEIUYUHBI U UX
U3MEepeHue

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U AaTUHKA
TeMIeparypbl”

Kak ¢usuka u apyrue ecCTeCTBEHHbIE
HAayKHU U3Yy4aroT IPUPOJY.
EcrecTtBeHHOHAYUYHBI METO/T
no3Hanus. Onucanne GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJZEIeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[Ipoepka
THIIOTE3bI: JAJTBHOCTH MOJETA MapHKa,
MYIIEHHOTO TOPH30HTAIBHO, TEM
Ooublie, yeM OoJblIe BHICOTA ITycKa"




Crtpoenue BemiectBa. ONBITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bubmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBH>KeHUE 4acTUIl BEIIECTBA bubnnorexa LHOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 11O
9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anmocBs3b MexIy CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX M UX bubnuorexa [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIbI
MexaHnueckoe IBUKEHHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmorexa OK
https://m.edsoo.ru/ff0a05¢6
JIBI)KCHUE
but6moreka [IOK
13 Cxopocts. EAMHHLEL ckopocti https://m.edsoo.ru/ff0a079¢c
14 Pacuer iyt 1 BpeMEHU IBUKECHUS bubmmorera LOK
https://m.edsoo.ru/ff0a0ae4
Wuepryg. 3akoH HHEPITUH.
15 B3aI/II)MoILeI71CTBI/Ie TeJ'IpKaK MpUYMHA bubmmorexa LOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUs CKOPOCTH JIBHXKCHHUS TEJ
16 [InoTHOCTH BemiecTBa. PacueT Macchl u bubmuorexa [{OK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue




IIJIOTHOCTU TBEPAOTO TEJIa»

Pemrenue 3agad mo reMme "IIOTHOCTE

but6mmoreka [IOK

18
BenecTna" https://m.edsoo.ru/ff0al23¢
Cuna Kak XxapakTepuCTHKA
19 B3auMoaercTeua Tea. Cuia
yrpyroctd. 3akoH ['yka
Jlaboparopnas pabora «3ydyeHne
20 3aBUCUMOCTH PACTSHKCHHS
(medopmanun) Mpy>KUHBI OT
MPUITOKEHHON CHUJTBI»
21 SIBnenme tarorenus. Cuiia TSHKECTH
CBs3b MEXKy CUIION TSIKECTH U
. but6mmoreka [IOK
22 Maccon tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al1778
3aaa4 no teme "Cuia TsSKeCTH
3 Cuita TsKeCcTH Ha ApYrux IJIaHeTax. bubnmoreka [JOK
Du3nYecKre XapaKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al502
bubnunorexa [IOK
24 Hzmepenne cui. [{uaamomer
P A P https://m.edsoo.ru/ff0al8cc
bubnunorexa [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
Crno>xeHue IBYX CHWJI, HallpaBJIECHHBIX
26 110 OJHOU IPSIMOH bubmorexa OK
g N p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
27 Pemenue 3anau mo teme
"PaBHoaeiicTByromas cun"
73 TpeHue CKOIbXKEHUS U TPEHUE TTOKOSI. bu6muoreka [IOK
TpeHue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnast pabota «3yuenue bubnuorexa [{OK




3aBUCUMOCTH CUJIbI TPCHUA
CKOJIb>KEHUS OT CHJIBI IaBIICHUS U
XapakTepa COMPUKaCAIOIINXCS
MOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4d Ha OMMPCACIICHUC

30 PaBHOJIECUCTBYIOLIEN CHJIbI
Pemrenne 3agad mo temam: «Bec
31 Tenay, «I'paduueckoe n3obpaxenue bu6nuorexa [IOK
cuy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIT»
KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEeHHE», «Macca,
32 ILIOTHOCTBY, «Bec Tenay,
«['papuueckoe n300pakeHue CU,
«Cunby
13 Hasnenue. CriocoObl yMEHBITICHUS U bubnuorexa [{OK
YBEJIWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenwne raza. 3aBUCUMOCTD
34 JIaBJICHHS Ta3a OT 00bEMa, bubnnorexa LHOK
https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua naBieHus: TBEPABIMU
35 TGJII;.MI/I, JKUIKOCTSIMH U fasaMI/L 3akoH bubnnorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHuE B KUIKOCTH U Tase, bu6muoreka [IOK
BBI3BAaHHOE JEHCTBHUEM CHUJIBI TSXKECTU https://m.edsoo.ru/ff0a2718
17 Pemenue 3agau no reme «/laBineHue B bubmuorexa [{OK
SKUIKOCTH U rase. 3akoH [lackaisay» https://m.edsoo.ru/ff0a2826
38 CooOlmiaromuecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bubnunorexa [IOK

39 I'mapaBimmueckuii mpecc
p p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopriaeBoit
SKUIKOCTHBIM HAacocC
Atmocdepa 3emmn. [Tpuannbt
CYILIECTBOBAHUS BO3AYIIHON 000JIOUKH
41 3ZMJII/I 3aBUCUMOCTh };.TMOC(I)G HOTO bubmmorera IIOK
' p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJI YPOBHEM
MODpst
bubnunorexa [IOK
42 Bec Bo3ayxa. ATMochepHOE TaBlIeHIE
BO3AYX TMOC(EpHOE MaBICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHUS. bubnmoreka [JOK
OnbiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBIICHUS OT BBICOTHI HA, OBHEM bubmmorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapometp-anepouna. AtmocdepHoe bu6muoreka [IOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo treme "
AtMocdepHoe naBienue"
JlelicTBue )KUIKOCTH U ra3a HA
47 HOTPY:KEHHOE B HUX TEJIO bubmmorexa [OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OrmpenencHue
48 BBITaJII)KI/IBEIO 5171 CHUIIBI GI§CTB fomieit bubmmorexa [OK
m > A yiom https://m.edsoo.ru/ff0a33fc
HAa TeJo, MOTPYKEHHOE B KHUIKOCTh)»
49 Jlaboparopnast paboTa 1mo Teme bubmuoTexa [JOK




«MccnenoBanue 3aBUCHMOCTH Beca
Tena B BOZE OT 00bEMa MOTPy>KEHHOM
B KHUJIKOCTb YacTH TEJIa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KoHcTpyupoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOAKU U
omnpeaesneHue e€ rpy30noabEMHOCTH"

52

Pewmenne 3anau no remam: «IlnaBanue
cya0B. Bo3nyxomniaBaHuey,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

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

53

KonrponsHast pabora o Teme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
1 ra3oB»/Bcepoccuiickast
poBepoyHas paboTa MpH MPOBEACHUN
C MCIIOJIb30BaHUEM KOMITBIOTEpA

54

Mexanndeckasi pabora

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3 {82

55

MontHocTh. EquHUIBEI MOIITHOCTH

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3 {82

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noanbéMe o jectauie"

57

IIpocteie MexaHu3MBbl. Peryar.
PaBHOBecue cui Ha peruare

58

Prruaru B TexHuKE, OBITY U IPHPO/IE.
JlaboparopHnas pabota

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




«HccenoBanue yCcinoBHil paBHOBECHS
pBIyara»

59

Pemenue 3amau o TemMe «Y CIIOBUSA
paBHOBeCI/IH pLIqara»

but6moreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment monesnoro aercTeust
MexaHusma. Jlaboparopnas padora
«3mepenue KII/ HakinoHHOM
TIOCKOCTHY

0.5

61

Pemenue 3agau mo teme "Pabora,
mortmHocTh, KITI"

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

62

Mexanudeckas JHEprusi.
Kunernueckas 1 noreHuaibHas
JHEpPrus

bubnunorexa [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUN

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCepUMEHTAILHOE ONPEICIICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUH MPU
CKAaTBIBAHUHM TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTE.
Oueprusi»/Beepoccuiickas
poBepoyHas paboTa MpH MPOBEACHUN
Ha OyMa)XHOM HOCHTEJE

66

PeseprHbIit ypok. Paborta ¢ Tekcramu
o teMe "MexaHnueckoe IBikeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d




PesepBHbIit ypok. PaGorta ¢ TekcTamu

67 mo Teme " JlaBneHne TBEPABIX TEI 1 bubmmorexa LIOK
B | pA ’ https://m.edsoo.ru/ff0adffe
KUIKOCTEH U Ta30B
PesepBHbIit ypok. PaGorta ¢ TekcTamu
68 o Teme "PaboTta. MOIIHOCTD. 1
Oneprus”
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KUIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejbHbIE
padoTsI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
. but6mmoreka [IOK
1 KMHETUYECKOM TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U | bu6nuorexa [IOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO,
4 KUJKOTO U ra3000pa3HOro COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsie Tena 1 bubmorexa OK
P p https://m.edsoo.ru/ff0aS800
6 CmauuBaHuE U KalWISIPHOCTb. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpEeHNE U CKATUE 1 bubmmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBa3b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIIOBOTO JIBUKEHHUS 1
YacTUL
9 BuyTtpennsist sneprust. CriocoOsl | bu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Tennonepenaun 1 bu6muoteka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koudepenuus "[IpakTuueckoe
UCII0JIb30BaHUE TEIUIOBBIX CBOICTB
BEIIIECTB U MAaTEpUAJIOB B LIEJISIX

bubnunorexa [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus"
12 KoauuecTBo Temnotsl. Y acabHAas bubnunorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OasiaHca. bu6muoreka [IOK
TemnooOMeH ¥ TEIJIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast padota "HcciaenoBanue
14 SIBJICHHSI TETUIOOOMEHA MpHr bubnuorexa [{OK
CMEIIMBAHUM XOJOAHOMN U TOpsAUYEH https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuvecTBa TETUIOTHI,
15 HEO0OXOAMMOTO /I HarpeBaHUs Tea U
BBIICJIIEMOTO MM TPU OXJIAXKJICHUN
16 JlaGopatopHas pabora "OnpezneneHue bubmuoteka [JOK
YAEJIbHOU TEMJI0OEMKOCTH BenecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y 1eIbHas TerioTa bu6muoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienne u oTBEpAECBAHNE
18 KPHUCTAJUTMYECKUX rT)f:n. VneapHas bubnnorexa LHOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
19 JlaGopatopHas pabora "OnpezneneHue bu6muoteka [JOK
YIEIbHOM TEIUIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 Eapoo6pa30BaHHe U KOHJICHCALHs. EH6H/I//IOTC(§(3 LIO};O o
cCrapeHue ttps://m.edsoo.ru/ff0a /40c
21 Kunenwne. Y nennHas Temiora but6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHJCHCAIIUH.
3aBHCUMOCTB TEMITEPATYPhI KATICHHSI
OT aTMOC(EepHOTO JAaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxHnocts Bozayxa. JlabopatopHast
pabora "OmnpenencHue
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3ayxa"

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

23

Pemenue 3a1a4y Ha onpe/ieieHue
BJIQKHOCTH BO3/yXa

24

[TpuHIUITBL pabOTHI TETIOBBIX
nsurateneit. [lapoBas TypOuHna.
JIBUraTens BHYTPEHHETO CTOPAHUS

25

KII/I rerioBoro aBuraTens.
TemuioBble ABUTATENH U 3alllUTa
OKpYXaroIieil cpepl

bubnunorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUur B TCTJIOBLIX MTPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TernnoBrIe ABJICHUS.
H3MeHeHue arperaTHbIX COCTOSSHUN
BenecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KoHnTposnbHast pabota mo teme
"TemnoBele sABIIeHH. V3MeHeHne
arperaTHbIX COCTOSIHUI BemecTna'

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

29

OnekTpusanus tei. [[Ba pona
AJIEKTPUIECKUX 3apsI0B

30

Ypok-uccaenoBanue "OnexkTpusanus
TeJ UHAYKLUEN U IIPU
CONPUKOCHOBEHUU"




B3anmoneiicTBre 3apsKEHHBIX TEIL.

bubnunorexa [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.

0 Hanpsi>keHHOCTB JIEKTPUYECKOTO bu6nuorexa [IOK
nosis. [IpuHnun cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocwurenu snekTpudeckux 3apsiaoB.

33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToMa

14 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnunorexa [IOK
COXpaHEHUS NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3agau Ha mpuMEHEHUE bubnmoreka [JOK
CBOWCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TI0

36 cymiectBoBaHus. Mictounuku bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

INEKTPUUYECKOTO TOKA

37 JIeficTBUA DIIEKTPUYECKOTO TOKA bubmmorera LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 IEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U AUDJIEKTPUKH"

19 DJIEKTPUYECKUH TOK B MeTasuiax, bu6muoreka [IOK
JKUIIKOCTSIX 1 razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lelb U €€ COCTaBHbIE
4acTu
Cuna toka. JlaboparopHas pabota

41 "M3mMepeHue U peryIupoBaHUe CUIIbI 0.5 bubmmorera LOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNeKTprUecKoe HampsHKEHUE.
Boasrmerp. JTabopatopHast pabota

bubnunorexa [IOK

42 "M3MepeHune U peryupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HanpskeHus"

43 CornpoTuBieHHE TPOBOAHHUKA. bubnmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bu6muoreka [IOK
NPOBOJHUKA OT €ro JUIMHBI, TUIOMIAINA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEHNUs U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpsbkeHud. 3akodH OMa J1sl ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aa44a

e
JlaGopaTtophast padota "HcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UTYILIETO

46 4yepes pe3ucTop, OT CONMPOTUBIICHUS 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

pe3ucTopa U HaNpsHKEHHs Ha
pe3uctope"

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas paboTta "IIpoBepka

43 IIPaBUJIA CJIOKEHUS HAIIPSDKEHUH ITPU | bu6muoteka [JOK
MOCJIEIOBATEIIPHOM COETUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja AJisi CUJIbl TOKA MPU | bubnunorexa [IOK

napajujiCJibHOM COCAUHCHUN
pe3uctopon"

https://m.edsoo.ru/ff0aadle




Pemenue 3ana4u Ha npuMeHEHUE

50 3akoHa OMa 11 pa3InyHOro bubnnorexa LHOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB IEKTPUIECKOTO bu6muoreka [IOK
Toka. 3akoH Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabota "Onpezenenue
52 paboTHl ¥ MOIIIHOCTH AJIEKTPUIECKOTO bubmorexa OK
" https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPpUYECKHE TICTTH U IIOTPEOUTENH
53 DJIEKTPUUECKOM SHEPTHUH B OBIT bubmorexa OK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.
54 3apsKeHHBIE TeJla M UX bubmorexa OK
p B . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [locTosTHHBIN
AIEKTPUYECKUI TOK"
KontponpHas padora o Teme
"DneKTpuUecKue 3apsbl.
3apsKEHHbIE TeNla U UX
. . bubmuorexa [{OK
55 B3auMoencTBus. I10CTOSHHBIN
o " o https://m.edsoo.ru/ff0abea8
aeKTpudecKuii TOK'"/Beepoccutickas
poBepoyHasi paboTa Mpu MPOBEICHUU
C UCIOJIb30BAaHUEM KOMIIbIOTEpA
56 ITocTosTHHBIE MATHUTEI, KX
B3aUMOJICUCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
MOJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
bubanoreka IJOK
58 MarsuTtHoe mojie. MarauTHoe 1moJje 1

https://m.edsoo.ru/ff0acOba




3GMJII/I 1 €0 3HAUYCHUEC IJId )KU3HHU Ha
3emiie

59

OmneIT OpcTena. MaruuTtHoe 1mose
JNEKTPUUYECKOT0 TOKa MaruutHoe
110JI€ KaTyIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[TpuMeHeHne 31eKTPOMarHuToB B
texHuke. JJaboparopnas padora
"N3y4yeHue qeiCTBUS MarHUTHOTO
10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

but6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DEeKTpOIBUTATENb TOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JIEKTpOJBUTaTeNIeH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHCcTpyupoBaHue 1 U3y4eHHe
paboThI 31eKTpoaBUTaTeNs"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel Papajnes. 3aKOH
3JIEKTPOMAarHUTHOM MHIYKIIUU.
IIpaBuio Jlenna

63

Dnektporereparop. CrocoOs
TIOJTYYCHHUS JIEKTPHUYECKON DHEPTUH.
DIEKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTUU

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DJIEKTpUYECKUe u
MAarHUTHBIE SIBJICHUS "

65

KonrtponsHas padora o teme
"DNeKTpUUeCcKue U MarHUTHBIE
sBieHus"/Beepoccuiickas

bubnunorexa [IOK
https://m.edsoo.ru/ff0acb14




poBepoyHasi paboTa pu MPOBEICHUN
Ha OyMa)KHOM HOCHUTEJE

PesepBHblit ypok. PaboTta ¢ Tekctamu bu6nuorexa [IOK

66 1
o TeMe "TennoBrie ABIcHUS" https://m.edsoo.ru/ff0acc5e
Peseprublit ypok. Pabota ¢ Tekctamu

67 1o Teme "I1ocTosTHHBIN 1 bubmorera [IOK

. " https://m.edsoo.ru/ff0acdc6d

AJIEKTPUICCKUN TOK

68 Peseprubriit ypok. Pabota ¢ Tekctamu 1
1o TeMme "MaruuTHbIe SIBICHUS "

OBILIEE KOJIMYECTBO HACOB I10 68 145

[NPOTPAMME




9 KUIIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue fd[:;:eﬂﬂﬂ :g[()ba[;?)];:feﬂbﬂble
padoThI padoThI pecypen

| MexaHnueckoe IBIKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOI'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMoMHETHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpssMonMHENTHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABMKEHUS. 1
I'padux cxkopoctu
Jlaboparopnas padota "Onpenenenue

7 YCKOpEHHUs Teja Npu | | bubnnorexka HOK
PaBHOYCKOPEHHOM JABUXEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

2 CBoOonmuoe nmagenne tei. OIbITH 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bubnmoreka [JOK
okpyxHOoCTH. [leprnon u yactora https://m.edsoo.ru/ff0ael176




oOparmienus. JIuneinas u yriaosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akoH HproToHa. Bektop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubmmoreka [JOK
PaBHopelicTByOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproTona. bubnnorexka HOK
Cynepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3amau Ha npyuMeHeHUe bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeboc
bubnmoreka [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edso:)_.lru/fﬂ)aeca2
16 Pemenue 3amau no reme «Cuia
YOPYTOCTH
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [JOK
JKECTKOCTHU IPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexka HOK
18 Cuna Tperns https://m.edsof)l.ru/ff()af738
19 Pemenne 3agau o teme «Cuna bubnuotexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
Kod(duimenTa TpeHUs: CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no reme "3aKkoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubnmoreia LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypok-koupepenius "JIBuxeHue Tem

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conmueunast cucrema). ['anaktuxu"
Pemrenue 3agad mo treme "Cuna
24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmorexa HOK
N https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMuueckas CKOPOCTb. bubnmoreka [JOK
HesecomocTs n neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPIOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C© bubmorexa [TOK
. . p https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpaICHHUS.
MowmenT cuibl. LleHTp TskecTn
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OChIO BpAIICHUS.
MowmenT cuibl. LleHTp TskecTn
73 Pemenue 3agau mo reme "MomeHT bubnnorexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
" bubnuorexa [JOK
29 TeMe "MexaHnyecKoe IBIKEHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumoperictBue Ten
KontponbHas padoTa mo teme
" bubmmoreka [JOK
30 Mexanuueckoe ABUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
B3aumoneiicTBue Te
31 Nmmynbe Tena. Umnynbse cuiel. 3aKoH bubmmoreka [JOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIPYTroe B3auMOICHCTBHE

https://m.edsoo.ru/ff0b07fa

Permtennie 3agau mo reme "3aKoH

bu6mmoreka [IOK

32 COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koupepenius "PeakTuBHOE
JBH>KEHUE B MPUPOJIE U TEXHUKE"
bubnmoreka [JOK
34 Mexanuveckas paboTa U MOIITHOCTh hitps://m.c dso:)_.[ru pr——
35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTU U CWIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
pPaBHOMEpPHOM JIBUXKEHHUH TeJa 10
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs3b 5HEPrUH U pabOTHI.
IToTenuumanpHas sHEprust
13 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KUHETHYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKE
40 JlaGopatopHnas pabora «3yuenue bubnuoreka [JOK
3aKOHA COXPaHEHUs SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnmoreka [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTuuecKkuii ¥ Npy>KUHHBINA

MasATHHUKH




44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KojebaHuii OT KECTKOCTH
MIPYKUHBI U Macchl Tpy3a»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

JlaboparopHnast pabota «Onpezaenenne
9YacTOTHI U TIeproJIa KoJeOaH i
MPY>KUHHOI'O MasTHUKA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPHO/Ia KoJieOaHU i
rpy3a, MOJBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHEL. CBOMCTBA
MexaHU4YeCKUX BOJH. [IpomonbpHbIe 1
MOTIEPEYHBIE BOJTHBI

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

49

VYpoxk-koH(pepenuus "MexaHHUECKUE
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. PacnipocTpanenue u otpaxeHnue
3ByKa

51

Ypok-uccnenosanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHus "YIpTpa3Byk u
MHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOM paboTe MO

bu6mmoreka [IOK




TeMe "3aKOHbI COXPAHEHHUS.
MexaHnueckne KoJjie0aHus U BOJIHB!"

https://m.edsoo.ru/ff0b2510

KonrponsHast pabora o Teme

55 "3akoHbl cOXpaHeHus1. Mexannueckue
KoseOaHus U BOJHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnnorexka HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
VYpoxk-koHpepenuus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexka HOK
Hcnonbs30BaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJ1s1 COTOBOM CBsI3U"
VYpoxk-uccnenopanue "M3yuenune
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3aiay Ha onpeseneHue
60 YaCTOThI U JUIMHBI JIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 CxkopocTts cBeta. BonHOBBIE CBOMCTBA buommorexa HOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonunennoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa [TOK
pacpocIp ' https://m.edsoo.ru/ff0b3658
ComnHua u JIyHsl
3aKoH OTpa)Ke€HUs CBETa. 3epKaa.
63 Pemenue 3amau Ha IpUMEHEHNE bubmmorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3akoH bubmunorexa [JOK




MMpEIOMJICHUSA CBCTA

https://m.edsoo.ru/ff0b3aca

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnons3oBanue MOIHOTO BHYTPEHHETO ngg;;f;igg};m b3cse
OTpa)KCHHUS B ONTHYECKHUX CBETOBOIAX
Jlabopartopnast pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPEOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanune "Bo3yx-crekno""
VYpok-koupepennus "Vcnonp3zoBanue
67 MOJHOTI'O BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
Bbubnuoreka [IOK
68 JInn3el. OnTrueckast cuiia TMH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHi B TMH3AX hitps:/m.cdsoo.ru/fl0b4dda
Jlaboparopnas padota "Onpenenenue
70 (hOKYCHOTO PaCCTOSIHHS M OTITUYECKON bubmorexa HOK
CHTEI cOBUpaIOmEH MHH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepeHus "OnTudeckue bubnmoreka [JOK
JIUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue buommorexa HOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "JlepexTo
3penus. Kak coxpanurts 3peHue"
PasnoxxeHue 6ernoro cBeta B CIIEKTP.
74 OnbiTel HetoToHa. Criokenne bubnnorexa [JOK

CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




Jlaboparopnas padota "OnbITHI 11O
Pa3IoKECHHUIO OEJIOT0 CBETA B CIICKTP U

Bbubnuoreka [IOK

75 BOCHPUSITHIO I[BETA MPEIMETOB IIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunbTpH"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOMCTBA CBETA: JUCIIEPCHS,
uHTepdepentus u qudpakms’"
77 Omnsitel Pe3epdopaa u rutanerapHas bubnnorexka HOK
MOJeldb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue v NoriomeHue cBera
79 atomoM. KBaHTel. JInHeluaTeie buommorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 Ypoxk-nipaktukym "HaGmonenue bubnnoreka HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUBI bubmmorexa IOK
https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro siapa. Hykinonnas bubnnorexka HOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE IpEBpaALICHUS. bubnmoreka [JOK
N3oTomsl https://m.edsoo.ru/ff0c1al4
’4 Pemenne 3agau mo Teme: Bbu6munoreka [IOK
"PapnoakTuBHBIE NpeBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmonypacnana
VYpoxk-koHpepenuus "PagroakTuBHBIE Bu6miorexa LOK
86 W3JIyYEHUS B PUPOJE, METUIIMHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




87

Snepubie peakunu. 3aKOHbI
COXPaHEHHs 3apsA0BOI0 U MacCOBOTO
qucel

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBA3U aTOMHBIX sifep. CBsi3b
MacChl U SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau no teme "SnepHeie
peakun"

90

Peakiuu cunTe3a U eneHUs saep.
Uctounuku sHeprun ColiHIa U 3BE3]T

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

91

Ypok-kounpepenmus "Anepuas
sHepreTuka. JlencTus
pPaarOaKTUBHBIX I/I3Hy‘-I€HI/1ﬁ Ha JXUBBIC
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIe sBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223¢e

93

KontponbHas padoTa mo teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBsie siBeHus"

94

[ToBTOpeHme, 0600IIEHNE.
JlaGoparopubie paboThI 1O Kypcy
"B3zanmMopaencreue tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecco”

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTrOopenue, o6o0meHue. Perenne

Bbubnmuoreka [IOK




paC‘-ICTHBIX 1 KAQYCCTBCHHABIX 3a1a4 I10
teme "KIIJ] TennoBeIx aBurarenci'

https://m.edsoo.ru/ff0c2a22

[ToBTrOpenue, o6o0menue. Pemenne

97 aCUETHBIX U KaueCTBEHHBIX 3aa4 I10 1 bubmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekrpoycraHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopubie pabOTHI IO KYPC 1 1 bubmorexa LOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 buGnnorexa LIOK
Y https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Texctamu 110 Teme "Konebanusa u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBbBIE 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBaHToBas u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






