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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
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHUH,
H3y4YaeMbIX XUMHUEH, OMOJIOTHEH, acCTpOHOMUEH U Pu3HUecKoi reorpadreit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MHpa, MPEJOCTaBIsAeT HauboJiee SCHbIC
o0Opa3ipl MPUMEHEHUSI HAyYHOTO METOJa MO3HAHUS, TO €CTh CIoco0a MOJydeHuUs
JIOCTOBEPHBIX 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;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yjibTaTa H3yueHHUsI OCHOB
CTPOCHHS MaTepuu ¥ PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
(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 BBITAJIKMBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTy Tesa
Y TJIOTHOCTH KUAKOCTH.
PaBeHCTBO BhITATKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBHE IUIaBaHUS TEJI: IUIABAHKUE WIJIM MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJla U JKUJIKOCTH.
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,
JEHCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00bEMa MOTPY>KEHHOM B KUAKOCTh
YacTH T€Ja U OT INIOTHOCTU KUJIKOCTH.
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
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs phluara K 0J10Ky. «30J10TO€
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npasuiio» MexaHuku. KI1/I nmpocTteix Mmexanu3moB. [IpocTeie MexaHU3MBI 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 pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJla IO

TOPU30HTAIBHON OBEPXHOCTH.
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:
TerIonepeaya u CopepiieHue padoTsl. Buabl Teronepeayn: TemIonpoBOHOCTD,
KOHBEKIIMS, U3JTyUYCHHE.

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 wu3MeHEHHs BHYTPEHHEH OSHEpPruud Tejla 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.
Ctrpoenue aroma. IIpOBOJHHUKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
HcTouHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
115 yuactka nen. [locnenoBarenbHoe U MapayiebHOE COEIUHEHUE POBOJHUKOB.

PaGota u MomHOCTH »3yeKTpuueckoro Toka. 3akoH Jxoyns—JleHua.
DNeKTpUYECKre MU U MOTPEOUTETN dIEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1elicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mnosne 3eMIM M €ro 3HadyeHue Ui *KU3HU Ha 3emuie. OnbIT
Opcrena. MarouTHO€E MoJi€ NEKTPUUYECKOro ToKa. [IpruMeHeHre 31eKTpOMarHuToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO TOJIsl HA TPOBOJAHUK C TOKOM. DJIEKTPOBUTaTEIb
MIOCTOSIHHOTO  TOKAa. VICronp30BaHME  DIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 37eKTpoMarHuTHON MHAyKIMU. [IpaBumno Jlenua.
DneKTporeneparop. CrocoObl  TMONy4eHHS ~ DBJCKTPUYECKON  DSHEPrHH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpauyuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO 1 JEUCTBUE AIEKTPOCKOIIA.
DneKTpocTaTuuecKast HHAYKIHS.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKH U AUDIIEKTPUKH.
MopaenupoBaHye CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKHUJIKOCTH.
. ['a30BBIM pa3psn.
. I3mepeHune cuiibl TOKa aMIIepMeTPOM.
. I3mepeHnne 3JIeKTpUYEeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar 1 marasuH CONpPOTHUBIICHUN.
. BzaumoeicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHHS NIOJIFOCOB MArHUTA.
. MoaenupoBaHre€ MarHUTHBIX MOJIEN MTOCTOSSHHBIX MArHUTOB.

W X N U A WDN e
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MaruutHoe 1noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUA 2JIEKTPOMATHUTHON UHAYKIIHUM.

OmneiTel @apanes.

3aBUCUMOCTh HAMNpaBJCHUS UHIYKIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HMKHOBECHMS.

DJIEKTPOre€HePaTOP MOCTOSIHHOT'O TOKA.

Jlabopamopuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIONCHHWIO DJIEKTPU3AIMM TeNl WHAYKIWEH W TIpu
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DIEKTPUYECKOTO TMOJS Ha MPOBOAHUKUA H
JUDJIEKTPUKH.

COopka u mpoBepKka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryaupoBaHne HAMPSHKEHUS.

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

OnBITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTb ANEKTPUYECKOTrO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JUIMHBI, ITUIOMAIN IOMEPEYHOTO
CEUYEeHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH MpPU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CWIBI TOKAa MPH MapalieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI JIEKTPUUECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH DJEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO YE€pe3 JIAMIOYKY, OT
HaIpsDKECHMS HA HEW.

Onpenenenue KIIJ[ HarpeBares.

WccnenoBaHrie MarHUTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
W3yueHnne MarHuTHOTO TTOJIS IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHCHUH
U pa3AeIICHUN.

HccnenoBanue 1eWCTBUS 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJICHCTBUSA
KaTyUIKKA C TOKOM M MarHuTa OT CHJIbI TOKA U HAMPaBJICHUS TOKA B KaTYIIIKE.
W3yuenune neicTBUS MarHUTHOTO MOJISl HA IPOBOTHUK C TOKOM.



19. KoHCcTpyHnpoBaHue u n3ydeHue padoThl ANEKTPOABUTATEINS.

20. M3mepenune KII/1 35eKTpoABUTaTebHOM YCTAHOBKH.

21. OObITBI 1O  MCCJIENIOBAHUIO SIBIIEHUS 3JIEKTPOMArHUTHOW HHIYKIIHMH:
UCCJIEIOBAHWE W3MEHCHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KUIIACC

Pa3nena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JBHWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHOe npsAMonuHelHoe aBuwxeHue. CpeaHsas 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TMpsiMosMHEHHOe naBMkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHHE MO OKpyx)HOcTU. Ileprog m wacrota obpaieHus.
JIunenHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsoiii 3ak0H HbtoToHa. BTopo#t 3akon HeroTtoHa. Tpetuii 3akon HerotoHa.
[IpyHUIMT Cynepno3uLnn CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujia TPEHUS CKOJIbXKEHUS, CHa
TPEHUS NOKOS, IPYTHE BUJIbI TPEHHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenune mianeT BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomMocCTh U neperpysKu.

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

Nmvnynbec tena. M3menenne mmmyisibca. UMnynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE JBUKEHHE.

Mexanuyeckasgs paboTa W MOIIHOCTb. PaboTa cui TSKECTH, yHPYroOCTH,
Tperust. CBsi3b dHEpruu u padotel. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas sHeprus cxxatou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro ABM)KEHUS TeJla OTHOCHTENBHO Pa3HbIX Tell

OTCY€ETA.
2. CpaBHEHME NYTE€ W TPACKTOPUM MABUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIBHO PAa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.
Hab6nroaenue nBM>XeHUs Tella Mo OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux sIBIEHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO
KaOuHeTa (PU3NKH.

3aBHCHMOCTh YCKOPEHHS Tela OT MAacChl Tella U JCUCTBYIOLIEH Ha HEro
CHJIBI.

Habmronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUU TEIL.

M3meHenune Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepenaua umirynbca npu B3aMMOAEHCTBUH TEL.

[IpeoOpa3oBaHusi 3HEPTUU MPHU B3aUMOJCHCTBUU TEII.

CoxpaHeHue UMITyJIbCa IPH HEYTIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca ITPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUM.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHne MEXaHNYEeCKON SHEPTruM MPH CBOOOTHOM IaJICHUU.
CoxpaHeHne MEXaHUYECKOW SHEPTUU MIPU ABMKEHUH TeJa MoJ JAecTBUEM
OPYKHUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KonctpynpoBanue Tpakrta uisi pa3roHa W JajJbHEHIIEr0 paBHOMEPHOTO
JIBMKCHHSI IAPUKA WITH TEIIEHKKH.

OmnpeneneHre cpefHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
HIapUKa MO HAKIIOHHON TJIOCKOCTH.

OmnpeneneHre yCKOpEHUS Tejla MPU PAaBHOYCKOPEHHOM JBHKEHHH T10
HAKJIOHHOH TTOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHH IMPH PAaBHOYCKOPCHHOM
JBYKCHUH 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €cClM MPU PABHOYCKOPEHHOM JBIKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTH MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OTUHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOpPMAaJbHOTO JaBJICHUS.

Omnpenenenne ko3 uIeHTa TPEHNUS CKOJTBXKEHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBFDKEHUU TeJla 110
TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenve pabOThl CUJBI  yOPYTOCTH TMpU TOIBEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOBUKHOTO OJIOKOB.

W3ydyeHne 3aKk0Ha COXpaHEHHS SHEPTUH.

Pa3nen 9. Mexannueckune KoJie0aHusl M BOJIHBI.



KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: EPHO]I,
4acToTa, aMIUINTy1a. MaTeMaTHudeCKui U NPYKUHHBIM MasTHUKH. [IpeBpamienne
SHEPrUH MPHU KOJIeOATETbHOM IBUKCHUH.

3aryxatomue — kosjeOanus.  BwiHyxkaeHHble — KoJieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpopoJsibHble U
MONEPEYHbIE BOJHBI. JI[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3ByK. 'poMKkocTh 3ByKa M BbicoTa ToHA. OTpaxeHue 3Byka. MHdpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenue koneOaHWi TEl IMOA IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU W Ha TIPY>KUHE.
Hab6nronenune BIHYKIEHHBIX KOJIEOAHHM U pe30HaHCA.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYECKHI1 pe30HAaHC.
ﬂaﬁopamopnbte pabomul u onvimeol.
1. OmpezneneHre 4YacTOoThl M IepUoAa KOJEOAHMI MaTeMaTu4ecKoro
MasTHUKA.

2. OmpenesneHue 4acTOTHI U IEproia KojaeOaHui NPy>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTU MEpHOJIa KOJIEOAHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH NEepUOIa KOneOaHUl NPy KUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IE€PUOJA KOJEOAHWI rpy3a, MOABEUIEHHOIO K
HUTH, OT Macchl rpy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuii
IIPY>KMHHOTO MasiTHUKA OT MACChI I'Py3a U KECTKOCTH NPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaCHHS.

Pasznen 10. DnekTpoMarHuTHOE 1o0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBOKCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. H3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacripoctpaneHue cBera. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. [lonmHoe BHyTpeHHee
OTpaKeHUE CBeTa. lCMonp30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXEHUs B
ONTHUYECKUX CBETOBOJAAX.

Jlunza. Xop myueit B ina3e. OnTudeckas cuctema GoToanmapara, MUKPOCKOIIa
u Teneckona. a3 kak onrtuyeckas cucrema. biiM30pykocTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Omnbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LBETOB. J(Mcniepcusi cBeTa.

Jlemoncmpayuu.

[IpssMONIMHEHOE PacIIPOCTPAHEHHE CBETA.

OTpakeHue cBeTa.

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

[Ipenomienue cBera.

OnTuyeckuii CBETOBO/I.

Xon ayueil B coOuparoiiei InH3e.

Xox 1ydeur B pacCEUBArONIEH JIMH3E.

[Tonyyenune n300pakeHUi C MOMOIIBIO JTUH3.

[Tpuniun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [lomyuenue 6eoro cBeTa Mpu CJI0KEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnepgoBaHue 3aBUCUMOCTH yTria OTPAKEHHUS CBETOBOIO Jiyda OT YIJIA
naJeHUsl.

2. W3ydeHue xapaKTepUCTHK M300pakeHHUs MpeIMeTa B TUIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHNS Ha TPAHUIIE «BO3LYyX—CTEKIIO».

4. Ilomydyenne n3o0paxeHuit ¢ MOMOIIbIO COOMPAOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIBI cOOHMparoleit
JIVH3BI.

6. OMbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl O BOCHOPUSTHIO LIBETA MPEAMETOB MpPHU UX HAONIIOJACHUM 4Yepes3
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pesepdpopaa u mimanerapHas mojenb aroma. Mozens aroma bopa.
Hcenyckanne u norniomeHue ceera atToMoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6era- u ramma-uznydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wMoaens atomHoro szapa. MW3ortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHCEIN.
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas osHeprervka. JleMCTBHS pPAIUOAKTUBHBIX M3IIYYCHUW HaA IKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOUICHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. Cnekrtp BoaoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka HOHU3UPYIOUINX U3TyUEHHI.

6. Perucrtpauus n3nydeHus: NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HaOmroneHue CIIomHbIX U TMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnepnoBaHue TPEKOB: M3MEPEHME JHEPIMM YacCTHULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. U3mepenue pagqnoakTuBHOTO QoOHA.

IToBTOPHUTEIHLHO-00001IIAKOIIUI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINI MOTYJIb MIPEIHA3HAUEH AJISI CUCTEMAaTH3allH
¥ 00001IeHNS TPEIMETHOTO COACP KAHMS U OTIBITA eI TEIbHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (U3MKH, a TaKXKe IJs MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY 53K3aMEHY MO (U3MKEe s 00ydaroluXcs, BHIOPABIIMX ATOT
y4eOHBIN peIMET.

[Ipy M3ydeHUn AAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECHEUMBAETCS JOCTUKEHHE MPEAMETHBIX H
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOHOB MCCIEIOBAHUS
SABJIGHUN TIPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMHU OOBSACHATH (PU3UUECKHUE
SBJICHUS, MPUMEHSA NOJyYEHHbIE 3HAaHMs, pellaTh 3aJadyd, B TOM YHUCIE
KA4YECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO AEATEIbHOCTHBIN XapaKTeP JAHHOTO pa3/ielia peain3yeTcs 3a
CYET TOTO, YTO O0YyYAIOUIUECS BBIOJHAIOT 33JJaHuUs1, B KOTOPBIX UM MpEJIaraeTcs:



Ha OCHOBE IIOJNyYEHHBIX 3HAHMHA pacrno3HaBaTh M HAYYHO OOBICHATH
buznyeckue SIBICHUS B OKPY>KAIOLIEH MPUPOJIE U MMOBCEAHEBHOM KU3HHU;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEOBaHMs (PU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATh HAyuyHblE OCHOBBI Hanm0oJee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUYECKOTO MUCIIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
HSHEPIUMM HAa OCHOBE 3aKOHA ITPEBPAILECHMS M COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



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 BAXXHOCTU MOPAJIBHO-ITUYECKUX INPHUHILHIIOB B JESITEIBHOCTH
YY€HOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS

- BOCIIPUSITUE ACTETUYECKUX KA4eCTB (PU3NYECKOM HAyKH: €€ 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;

- ¢(hOpMHUPOBAHHOCTh HaBbIKA Pe(IIEKCUH, IPU3HAHNUE CBOETO IIPaBa Ha OLIMOKY
U TaKOTO K€ IpaBa y APyroro 4ejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS

- AKTMBHOE Yy4YacTHE B PELIECHUM MPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHMYECKOW U
COLIMAJIbHOW HAMPABICHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;



e - MHTEPEC K MPAKTUIECKOMY H3yUYCHHIO TPO(DECCHid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e - OpUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEIICHUS 3a1ad B
obylacT OKpy’Kalolel cpeipl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX TTOCJEACTBUN JIJIsi OKPYKAIOIIEH CPeJIbl;

e - OCO3HAaHHWE TIOOATHHOTO XapaKTepa JKOJOTUYECKHUX MPOOJIeM U MyTeH X

pelieHus;

e 8) aganTanmyu K M3MEHSIOIIUMCH YCJIOBUSIM CONHUAJIBLHON W NPUPOIHOM
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUMU TMpPU BBHINOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
IPYTHX;

e - TIOBBILIEGHUE YPOBHSA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JeSITEIBHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATDH
U7eH, OHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUSIX;

e - OCO3HaHHE Ne(UIUTOB COOCTBEHHBIX 3HAHWUN M KOMIIETCHTHOCTEH B 001acTH
(bu3uKwy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHA B IPUOOPETEHNU HOBBIX (PU3NUECKUX 3HAHUI;

e - CTpEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUIA;

e - OLEHKAa CBOMX JACWCTBUU C y4y€TOM BIHMSHHMS Ha OKPYXAIOILYIO Cpeny,
BO3MOXHBIX INI00ATBbHBIX TOCIEICTBHA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe 0cBOCHUS MPOrpaMMBbl 10 GU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocss OyayT CcQOpPMUPOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIE YUeOHbIC ICHCTBUS,
KOMMYHUKAaTHBHbIC  yYHHBEPCAIbHbIE  Y4eOHbIE  JCHCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHbIC YUCOHbIC JICHCTBHSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble Joruyeckue JeMCTBUSA:
e BBIBIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHUN);
e YCTAaHABJIWBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHHS ¥ CpaBHEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pacCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIIMXCSA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBA3M MPH H3YYCHUU (UINYECKUX
SIBJICHU M MTPOLIECCOB, JIEJIATh BHIBOJIBI C UCIIOJIB30BaHUEM JIETYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUEHUH, BBIABUIaTh TUIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIbHO BHIOMPATH CIIOCO0 pelieHns yueOHON PU3NIeCcKoi 3a1aun
(cpaBHEHHE HECKOJIbKMX BAapHMaHTOB peIIeHHs, BbIOOp Haumbosee
HOJXO/SIIETO ¢ Y4ETOM CAaMOCTOSTENILHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

MCITOJI30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY IIJIAHY OTIBIT, HECJIOKHBIN
GuU3NYECKU IKCIEPUMEHT, HEOOJBIIIOEe UCCIeIOBaHNE (DU3HMUECKOTO
SIBIICHUS;

OIICHMBAaTh HAa TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(OPMAIIHIO,
MOJTyYSHHYIO B XOJI€ UCCIICIOBAHUS U IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYITUPOBATH OOOOIICHNS W BBIBOJBI IO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PU3UIECKUX
MPOIIECCOB, & TAK)KE BBIJIBUTAThH MPEATIONOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX Y KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

HNPUMEHSTh Pa3jIMYHbIe METObI, HHCTPYMEHTBI U 3alIPOCHI MPH MOKMCKE U
orbope MH(OpMAIMK WU JaHHBIX C YYETOM TPEATIOKECHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITUIO
pa3IM4YHBIX BUOB U OPM MPEIICTABICHUS;

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMANBbHYI (HOpMYy  TpPEACTABICHHUS
UHPOpMAIIMM W WILIIOCTPUPOBATh pelIacMble 3aJa4d  HECIOXHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU IrpaUKON U MX KOMOMHAIIHSMH.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJIbHbIe YueOHbIe 1eliCTBHA:

B XOJC OOCYXKICHHUS Y4yeOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOH TeMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHHWE 3aJa4d U TOAJCpPKAHUE
0J1aroxeIaTeIbHOCTH OOIICHUS,

COTIOCTABIIATh CBOM CYXJECHHUS C CYXICHUSAMH JPYTHX YYaCTHHKOB
nauasora, OOHapy)KHMBaTh Pa3InYUe U CXOACTBO ITO3HIIHIA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



myOJIMYHO TPEICTABIATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHON U MHAUBUAY AJIbHON
paboThI IIPU pELIEHUN KOHKPETHON (PU3UUYECKOI MPOOIEMBIL;

OPUHUMATD LIEJIM COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BbIBATH JIE€UCTBUS
no e€ JOCTIKEHHUIO: paclpeiesTb poiM, OO0CYyXIaTh IpPOLECCH U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITOJHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HalpaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUSA C IPYTUMH YICHAMU
KOMAaH/1bl;

OLICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMIM MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyAIHsIX, TPEOYIOUIX
TUTsl petieHust GU3NIECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX MOJXOJaX TMPUHATHS  PEIICHUIN
(MHOWBUIYalbHOE, TPUHSATUE PEIICHUS B TPYyNIe, NPUHATHE pEIICHUN
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AJITOPUTM PEIIeHUsT PU3UIECKON 3a/1a4 WIH
IJIaHa WCCIEJOBAaHUS C YYETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MIPEIIaracMbie BApUAHTHI PEIICHUH;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJCKBaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HEIOCTHKEHUS) pPEe3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(U3MYECKOr0 HUCCIEOBaHUS WJIM IPOEKTa) HA OCHOBE HOBBIX
00CTOSITENTLCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEN;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YeJOBEKAa B XO/1€ CIIOpa WU AUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY IPYTOro;
npU3HaBaTh CBOE MPaBO HA OIMMOKY MPU pelIeHUH PU3NUECKUX 33434 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATBI



K xonIy 00ydenus B 7 Kjacce MpeaMETHbIC Pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHHUIN:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHUYECKHE  SIBJICHUS,
HAOIOICHNE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHs, PaBHOJAEHUCTBYIOIIAS
cuia, nedopmarus (ynpyrasi, miacTu4eckas), HEBECOMOCTbD,
COOOILAOIINECS COCYAbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKCHHE YACTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  ABWXKEHUE, HHEpIUs,
B3aMMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TENI C 3aKPEIUVIEHHOU OCBHIO
BpallleHUs], Tepeiada JaBJICHUs TBEPABIMU TEJIaMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE NaBJICHWE, TUIABaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONHCAHUIO WX XapPAKTEPHBIX CBONCTB M Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJIECHUM B
OKpY’)KalIlleM MHpe, B TOM 4YHCIe (U3ndecKkue SBICHHUS B TPHUPOJE:
MpUMEPHI IBUKEHHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
MpUpPOAE, NCUCTBUE CUIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUIHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHW3M, IJIaBaHUE PbIO, phlYaru B
TeJie YeJIOBEKa, IIPU STOM MEPEBOIUTh MPAKTHUECKYIO 3a/7a4y B yUeOHYIO,
BBIICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SIBICHHM;
OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN M (M3UUECKHUE SBJICHUS, UCTIONB3YS
buznyeckre BeTUIMHbI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BpEeMsl, MMy Th,
CKOpPOCTb, CPEAHSIA CKOPOCTh, CHJIa YNPYTrOCTH, CUJIA TSXKECTH, BEC Tena,
CuJia TpeHHUsl, JaBlieHue (TBEPAOTO Tea, )KUJIKOCTH, T'a3a), BRITAIKMBAIOIIAS
cuja, MeXxaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KOO (PUIIMEHT TONEe3HOTO JEHCTBHUS MEXaHWU3MOB, KWHETHYECKas U
MOTEHIIMAJIbHASL DHEPTusi), IPH OMUCAHUM TMPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCIIOJIB3YEMBIX BEJTUYUH, UX 0003HAUYCHUS U €TUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTUMH BEIMYWHAMH, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCHUMOCTEH (PU3HYECKUX BEJINYNH;

XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJCHUS U IPOIIECCHI,
UCIIOJIB3YsI TIpaBUIa CJIOKEHHS CHJI (BIOJIb OJHOM IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecHs pbluara (0yi0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU



HEPruH, TpPU O3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (pU3MUECKHE SBICHHUS, TIPOIIECCHl U CBOMCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOil Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UYECKUX
SABJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacy€THbE 3amadyd B |-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCJIOBUS 33Ja4y 3alUCBIBATh KPATKOE yCIIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
bu3nYECKUX METOJOB, B ONMMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
IPEATNOJIOKEHNE (TUIIOTESY ), PA3IMYaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3yJIbTaT, HaXOIUTh OIIMOKM B XOJAE ONBITA, AENaTh BBIBOJBI MO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUH WIH
(bu3nYECKUX CBOMCTB TeM: (POPMYITHPOBATH MIPOBEPSIEMbIE MTPEATTOI0KECHHUS,
coOupaTh yCTaHOBKY U3 MPEAJIOKEHHOTr0 000pyAOBaHNUs, 3aIIUCHIBATD X0/
oMbITa U (pOPMYIMPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
muGpOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € YyUETOM
3aJJaHHOW a0COJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
JOPYrofl C HCIOJB30BAHUEM IMPSIMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PAaBHOMEPHO IBWXKYILIETOCA TENA OT BPEMEHU IBUKEHU S TEJA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CWJIBI TPEHMUS OT IUIOIIAJA CONPUKOCHOBEHMS TEJ, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPYKEHHON 4acCTH TeJIa U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT TUIOTHOCTH Tela, OT TIIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIA
IUTaBaHMSI TeJl, YCJIOBHUI pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBAaHUSA, COOMpaThb YCTAHOBKY M
BBINOJHATh WU3MEPEHUs, CJenys IMPEAOKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUECKMX BEIUYMH B BUJE



NpeIJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEILECTBA )KUJIKOCTU U TBEPOTO TEA, CUJIA TPEHUSI CKOJIbKEHUS, TAaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAs CHJIa, JACHCTBYyIOLIass Ha TOTPY>KEHHOE B
KUIAKOCTh  TENO, KOIDPUIMEHT TMOJE3HOTO JEUCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeIysl NPEIIOKEHHOW HHCTPYKLUU: TMPHU BHIIOIHECHUU
U3MEpPEeHUl CcoOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBIYUCISATH
3Ha4YE€HHE UCKOMOW BEJIMYUHBI;

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 CBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOX0AUMbIE (DU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpPUMEPHl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaX)
MPaKTUYECKOr0 MCMOJIb30BaHUS (DU3MUYECKUX 3HAHUA B TMOBCETHEBHOMN
KU3HU Il oOecnieueHrs 6€30MacHOCTH MpU oOpalieHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOMIOACHUS HOPM
HKOJIOTMYECKOTO MOBECHUS B OKPY KAIOILEH CpeE;

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
JIUTEPATYPY HPU3UUECKOTO COJIEP KaHMs, CIIPABOYHBIE MaTE€pPHAJIbI, PECYPChI
cetu UMurtepHer, BnageTh NpuUEMaMH 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
yucie MyOauyHO eNaTh KpaTKUe COOOIIEHUS O pe3yJIbTaTax MPOEKTOB WU
y4eOHBbIX HCCIEAOBAHUM, MPU 3TOM T'PAMOTHO HCIOJIb30BaTh M3yUYECHHBIN



MOHATUWHBIM ammapaT Kypca (GU3HKH, COMPOBOXKIATh BBICTYIJICHUE
MPE3EHTALUEN;

IPU BBIMOJTHEHUU YYEOHBIX IMPOCKTOB WM HCCICIOBAHUN pPaCTIPENEsaTh
00s13aHHOCTH B TpyNI€ B COOTBETCTBMU C IOCTAaBJICHHBIMU 3aJlayaMH,
CIEAUTh 34 BBINOJHECHUEM IUIaHA JCHUCTBHM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIAJl B  JICSITCIBHOCTh  TPYNIBI,  BHICTPAWBATh
KOMMYHHUKATUBHOE B3aUMOJICVICTBHE, YUUTHIBASI MHCHUE OKPYKAOLIUX.

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
noJie 3eMiu, Aperid mot0CcoB, POJIb MATHUTHOTO TOJIS JTsI )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSHHME, TPU HTOM TNEPEBOJAUTH NPAKTUYECKYIO 3ajady 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



MalIllMHbl, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsi, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBJIECHUE MPOBOJHUKA,
yAEIbHOE COMPOTUBIICHUE BEMIECTBA, PA00Ta M MOIITHOCTH DJEKTPUIECKOTO
TOKa), TPU ONUCAHWHM TNPABUIBHO TPaKTOBaTh (HU3NUYECKUH CMBICI
HCIIOJIB3YEMbIX BEJIUYMH, 0003HAUCHUS U €AMHUIIBI (PU3NUECKUX BEJIMYMH,
HAXOJUTh (DOPMYIIbI, CBSI3BIBAIOIINE MAaHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd HM3yYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIIMYNH;

XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJCHUS U IPOIIECCHI,
UCIIOJIB3YSI OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETHUYECKONH Teopuu
CTPOCHUSI BEUIECTBA, MPUHIIMI CYNEPHO3UIIMH T0Jiel (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl yyacTKa 1enu, 3aKOH
Jlxoyns—JleHna, 3aKkoH COXpaHEeHUs SHEPTUH, TIPU STOM JaBaTh CJIOBECHYIO
GbopMYyJIMPOBKY 3aKOHA M 3alMMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKECHHUE;
OOBACHITh (U3UYECKUE TPOILECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluidi MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCJIEACTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOrMYecKuXx
IaroB ¢ onopoul Ha 1-2 W3y4eHHBIX CBOMCTBA (HU3UYECKHUX SIBJICHHM,
(bU3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7auyd B 2—3 JEHCTBUS, HCMOJb3Yys 3aKOHBI H
dbopMymbl, CBSA3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIM3a
YCJIOBUSI 3aJlaud 3aMKChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAQHHBIX JUIS pelieHus 3ajladyd, BBIOMpPATh 3aKOHBI U (POpMYIIbI,
HEOOXOoMMbIe [IJIsi €€ pelleHus, MPOBOJIUTH pacuéTbl U CpPaBHUBATH
MOJTy4YeHHOE 3HaUYCHNE (PU3NUIECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIH
(GU3UYECKUX METOJIOB, HCIMOJIb3Yys OMHCAaHWE HCCIECIOBAHUS, BBIJCIATH
MpOBEPsIeMOE  TMPEAINOJIOKEHHE, OILICHUBATh IPABUIBHOCTh TOPSIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTh OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA WU
bU3UYEeCKUX CBOMCTB TeJ (KAaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTbD JTaBJICHHUSI
BO3/yXa OT ero o0bEéma, TeMInepaTypbl, CKOPOCTH IpoIlecca OCThIBAaHUS U
HarpeBaHusl TPU M3IYUYCHUH OT IIBETa H3JIydyaromied (MOTJIOMIAOIICH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
IJIOMAAn €€ TMOBEPXHOCTH, »BJEKTpU3alUs Tel U B3aUMOJICHCTBUE
ANEKTPUUYECKUX  3apsJioB, B3aUMOJICCTBHE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJM3allMsl MArHUTHBIX II0JI€H TOCTOSHHBIX MAarHUTOB, JEWCTBUS
MarHMTHOTO TIOJII Ha TPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOWCTBAa DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (OpMyJIupoBaTh



POBEPSIEMbIC MPE/OJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHMsI, OMMCHIBATH XOJ1 OMBITA U (POPMYJIUPOBATH BHIBOIHI;
BBITIOJIHSTh MIPSIMbBIE U3MEPEHUS TEMITEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CHJIbI TOKAa, HANPSDKEHUS C MCIOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTAThHI
WU3MEPEHUI ¢ yIETOM 3aIaHHON aOCOIOTHON TOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OTHOU (PU3MUECKON BEIMYHUHBI OT
IPYro C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHMWKA OT €ro [JIMHBI, IUIOLIAJNA IONEPEYHOTO
CEUYEHU U YAEIbHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJHNUKA, CHIIBI TOKA,
WIyLIEr0 4Yepe3 MNPOBOAHUK, OT HANPSKEHUS Ha NPOBOJHHUKE,
WCCIIEIOBAHUE TMOCJIEAOBATEIIbBHOTO W MAPAJUICIBHOTO COEAUHEHUU
IPOBOJIHUKOB): IJITAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yAbTaThl OJYYCHHON 3aBUCUMOCTH B BHJI€ TAOJIHII U TPA(HUKOB, 1eTIaTh
BBIBOJIBI 110 PE3yJIbTaTAM UCCIICIOBAHUS;

MPOBOJIUTh, KOCBEHHBIC HW3MEpPeHUsS (PU3NYecKknx BenudyuH (yIeiabHAs
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBAThb H3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CJIEIysl MPEIJIOKECHHON UHCTPYKIUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

coOJro/1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ Jab0paTOPHBIM
000py0BaHUEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUS HW3YUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX ONMUCAHUS (B TOM YUCIE: CUCTEMA
OTOILJICHUS TOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIEpPMETP, BOJITMETD,
CYETUUK OAJIEKTPUUECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIB3YySl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SBICHUNW M HEOOXOIUMBIE
bu3ndecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npUOOPHI IO CXEMAM M CXEMaTUUYHBIM PUCYHKAM (3KUJKOCTHBIN TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl SJEKTPUUECKUX LIenel ¢
MOCJIEA0BATEIBHBIM U NapaJUIEIbHBIM COCITMHEHUEM DJIEMEHTOB, pa3iinyas
yCJIOBHbIE 0003HAUYEHHUS PJIEMEHTOB JIEKTPUUECKUX TETeH;

OPUBOAUTH  MpPUMEPHl  (HAXOAWUTh  HWH(OpMaALMIO O  TIPUMEPAX)
MPAKTUYECKOTO HCTOIB30BaHMs (U3MYECKUX 3HAHWA B TOBCETHEBHOMN



KU3HU U1 oOecrieueHus: 0€30MacHOCTH MPHU O0pallleHuH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 310POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBECHUS B OKPY KAIOILEH CpeE;

OCYLIECTBIISAITh MOMCK HMHpOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN Y4YEOHBIX 3a/laHUi HAay4HO-TIONYJISIPHYIO
JAUTEpaTypy (PU3NUECKOT0 COACpKaHUs, CIIPaBOYHbIE MAaTEpUabl, pECYpPCHI
cetu MHTepHer, BiageTh MNpUEMaMM KOHCHEKTUPOBAHUSA TEKCTa,
npeobpazoBanus HHGOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
co3iaBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpATKUE YCTHBIE COOOIICHHUS,
0000mas wuHGOpPMALUIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
COJIEpKaHus, B TOM YHCIIe Iy OIMYHO IPEACTABIATH PE3YIbTaThl IPOEKTHOU
VI UCCIIEZIOBATENBCKOM JESTENIbHOCTH, IIPH 3TOM I'PaMOTHO HUCIOJIb30BaTh
U3YUYCHHbI TOHATUWHBIN anmapaT Kypca (U3HMKH, COIPOBOXAAThH
BBICTYIUJICHUE NTPE3EHTALIAEH;

IOPU BBIIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAHUN (PU3NYECKUX
IPOLECCOB pacHpeeisiTh OOSA3aHHOCTH B TIpYyNNE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMH, CJIECIUTh 32 BBHIMOJIHEHUEM IUJIaHa JEHCTBHUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESTEIbHOCTD IPYIIIBL, BHICTPANBATh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISAS TOTOBHOCTh pa3pelaTb KOH(IUKTHI.

K koHIy 00ydeHus B 9 kJacce rpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCSl YMEHUI:

WCIIONB30BaTh MOHATHSA: CUCTEMa OTCYE€Ta, MATepHAIbHAsA TOYKa,
TPAEKTOPUS, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmanus
(ynpyrasi, mjgacTH4YecKasl), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTbh U NEPETPY3KH, LEHTP TSHKECTH, aO0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPIOTO TENa, pABHOBECHE, MEXAaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
DJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JIaJIbHO30PKOCTb,
CHEKTPbl UCITyCKAHUS U IOIJIOIIEHUs, anb(a, OeTa- U raMMa-u3IydyeHus,
W30TOIIBI, IZIEPHAS JHEPIETUKA,

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBHKEHUE, CBOOOJHOE
NaJICHUE TEJ, PABHOMEPHOE JIBM)KCHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE IBW)KEHME, KOJEOATEIbHOE JBHKEHHUE (3aTyXarouiue M
BBIHYK/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBMKEHHE, OTPAKECHHE



3ByKa, MPSMOJIMHEHHOE PpacCHpOCTpaHEHUE, OTPAKEHHE M TMPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKEeHHE OEJI0ro CBEeTa B
CHEKTp M CJOXKEHHE CIHEKTPaJIbHbIX IIBETOB, JHUCIEpPCHUS CBETa,
€CTeCTBEHHAs PaJMOAKTUBHOCTb, BO3SHUKHOBEHHE JIMHEHYATOro CIEKTpa
U3JTy4YEHHs1) IO OMMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TMPOSBJICHHE HM3YyYECHHBIX (PU3MYECKUX SIBICHUNH B
OKpy’KarolieM Mupe (B TOM uwucie (U3MYECKHe SIBJICHUS B TNPUPOJE:
NPUIMBBI U OTIUBBI, ABMKEeHUE TU1aHeT COJTHEUHOM CUCTEMBI, PEaKTUBHOE
IBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH,
3eMJICTPACEHNE, CEUCMUYECKHME BOJHBI, I[yHaMH, 3XO0, I[BETa TeT,
ONTHUYECKUE SIBJCHHSI B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTpadUOIETOBOTO M PEHTICHOBCKOTO M3JIyY€HHUH, €CTEeCTBEHHBIH
pannoaKTUBHBIN (DOH, KOCMHUYECKHE JIyYd, PaAMOAKTHUBHOE H3IIy4YeHUE
OPUPOJHBIX MMHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX W3IIyYeHUH Ha
OpraHM3M 4YEJIOBEKa), MPH STOM MEPEeBOAUTH MPAKTHUECKYIO 3a7ady B
y4eOHY10, BBIACISATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUU;

OTMCHIBATH U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKHE SBICHUS, UCIIONb3Ys
¢uznyeckue BENUYMHBI (CpeqHSsE U MTHOBEHHass CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBXKEHUH, YCKOpPEHHE, MepeMelIeHHEe, MyTh, yrioBas
CKOpOCTb, CHJIa TpPEHHS, CWla YHOPYTrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TMAJCHUSA, BEC Tella, HMITYJILC Tela, HMITYJIbC CHIIBL,
MeXaHu4eckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs JHEPrus TeJja,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPIHs CHKATOU
NPYXHUHbBI, KHHETUYECKasi YHEPIHsl, OJTHAsI MEXaHUYeCKasi SHePTHsl, IEPUO.I
¥ 4acToTa KojeOaHWi, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEJIOMIICHUS CpeAbl), NpU ONUCAHUU
NPaBWJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIOJIb3YEMbIX BEJIUYUH,
0003HAaYEeHNUS] U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIUYHMHY C JPYTHMH BEIUYMHAMH,
CTPOUTH TpaUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKHE SBICHUS U IPOIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHHUS PHEPTHH, 3aKOH BCEMHUPHOIO TSATOTEHHUS,
OPUHLIMI CYNEpPHO3UIMN CHJI, TPUHUUI OTHOCHTeNnbHOCTH [anuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHHUS U
NpEeJIOMIJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOTO M MAaCCOBOTO YHCEI
OpU SIEPHBIX PEAKUUSX, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aMUCBIBATH €0 MAaTEMAaTHYECKOE BBIPAKECHUE;



OOBSCHATH (PU3NYECKUE MPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C ONopoil Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBJICHUH,
(bu3NUecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIE 3a]1a4u (ONMUPAIOIIHNECS HA CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MYECKHE BEMUMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 33/l1a4y 3alUChIBaTh KPATKOE YCIOBHE, BBISBIISAThH
HEJIOCTAIOIINE UM U30BITOYHBIE TAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI,
HEOOXOAUMbIE IS pEIIeHUs, MPOBOJAUTH PACUETBl U  OLICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHs PU3NUECKON BETMUUHBI;
pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOKHO PEUIUTh MPU TOMOIIH
bu3MUEeCKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIEOBAHUSA, BBIACISAThH
pPOBEPSIEMOE MPEANOJOKEHUEe, OILIEHUBATh MPABWIBHOCTh MOpPsIKa
NOPOBEJCHUSI  HMCCIIEJOBAHUSA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOIEHUI U OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
bu3nueckux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HerloToHa, 3akoHa
COXpaHEHHUsl SHEPIruH, 3aBUCUMOCTH MEpHOJia KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M *KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pasiiokeHue Oeroro cBera B CHEKTP, U3yUEHHE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKajie U CBOMCTB M300pa)keHUsl MpeaMera B coOuparouieit
JUH3€, HAOMIOJIEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY H©3 H30BITOUHOrO Habopa
000py0BaHus, ONKUCHIBATh XO/1 OTBITA U €r0 Pe3yJIbTaThl, POPMYINPOBATH
BBIBOJIBL;

POBOJUTH MPU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ompenesss
cCpenHee 3HAa4YeHHE H3MepsieMONM BeNUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomieid JTuH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEPEHUs
(M3MepuUTETHLHOTO MPUOOpPa);

IPOBOJUTh HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKMX BEIUYHH C
UCITI0JIb30BAHUEM MIPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HadalbHOM CKOpPOCTH, NeEpHoAa
KOJe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yrila OTPaKEHHUs CBETa OT yIJia MaJIeHus U yIJia MpejJoMIICHUS OT yria
najieHus): IUIAHUPOBATh MCCIIEIOBAaHUE, CaMOCTOSITENBLHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJTYYEHHON  3aBUCUMOCTH



bu3NYecKuX BEIWYMH B BUEC TAONHIl U TPapUKOB, NETIaTh BBHIBOIBI IO
pe3yJibTaTaM HCCIIEOBaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIMYUH (CpPEHHSIS
CKOPOCTb U YCKOpPEHHUE TeJla TPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJTHOTO TAaAeHUs, >KECTKOCTh MPYKUHBI, KOIP(PUUHUEHT TPEeHUS
CKOJIbKEHUS, MeXaHudeckass paboTa M MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJICOaHWI MaTeMaTHYEeCKOTO W TMPYXHHHOTO MAsTHUKOB, ONTHYECKas
cuia coOuparoniel JUH3bl, PpPagUOaKTUBHBIA (OH): IUJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOIHATH
U3MEpPEHHUs, Cleqysl NMPEIJIOKEHHOW WHCTPYKIUHU, BBIYUCISTH 3HAYEHUE
BEJTUYMHBI U AaHAJIM3UPOBATH MOJTYUYEHHBIE PE3YyJIbTATHI C YUETOM 3aJaHHOMN
IIOTPEIIHOCTHA U3MEPEHNN;

coOJr0/1aTh MpaBuUiia TEXHUKUA 0€30MacCHOCTH MpHU paboTe ¢ JabopaTOpHBIM
000py0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIETCH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBeTa, JIy4, TOHKAas JTMH3a, JIaHeTapHasi MOJEJb ATOMa, HyKJIOHHAs! MOJIEJIb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX OmucaHud (B TOM 4YHCIE:
COUJIOMETp, NaTYMKH T[OJIOKEHUS, PACCTOSHUA M YCKOpPEHUs, pakerTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOJB3Yysl 3HAHUS O
CBOMCTBaxX (U3MUECKUX SBJICHUM U  HeoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCITOJIb30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYCCKUX
YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLECCOB MPU
peuieHur  y4yeOHO-MPaKTUYECKUX  3aJady, ONTHUYECKUE CXEeMbl A
MOCTPOCHHUS N300paXKEHHH B IIIOCKOM 3epKajie M COOMpAroLIei TNH3E;
NPUBOAUTh  NPUMEPHl  (HAXOOWTh  WH(MOpPMAIMIO O  TIPHUMEPax)
IPAKTHYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU Il oOecnieueHrs 0€30MacHOCTH MpU oOpalieHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbS U COOIMIOACHUS HOPM
HKOJIOTMYECKOTO MOBECHUS B OKPY KAIOILEH CpefE;

OCYIIECTBIISATh MOWUCK WHGOpMAIMK  (DU3UIECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIIMPYsI MOUCKOBBINA 3ampoc, HAXOAUTh
yTH OINpPEACNICHUs IOCTOBEPHOCTU MOJIYyYEHHOU MHPOpPMaLMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U IOTOJIHUTEIbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MPH BBIMOJTHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (HPU3HUECKOTO COAEpKaHUs, CIIPAaBOYHBIE MaTepUabl, PECYpPCHI
cetu HTepHer, BnageTh NpUEMAMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;
CO3/1aBaTb COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAepk aHMUs,
myOJIMYHO TPEJCTABISATh PE3yIbTaThl MPOESKTHOMN MIIM HCCIEA0BATEIbCKOM
NEATEIbHOCTH, TPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  WU3y4CHHBIN
NOHATUMHBIN ammapar HM3y4yaeMoro pasjena (U3MKM U COIpPOBOXKAATH
BBICTYIUIEHHE TMIpe3eHTaluel ¢ Yy4éToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabnbie I[IpakTuyeckue
n/n NporpamMMmblI Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6nmuoreka [IOK
1.1 du3nKa - HayKa 0 IPUPoAe 2
y PHpOA https://m.edsoo.ru/7f416194
1.2 OU3NIECKUE BETUYNHBI 2 1 bubmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIM METO II03HAHUS 2 1 bubmorera [TOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pazpnen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHNH BelllecTBa

2.1 CtpoeHue BeleCcTBa 1 bubmorexa LIOK
) p 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOJICMCTBUE YACTHI] 5 1 bubnnorexka HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO elIecTBa 2
Iperathbl TOARMA BEMECTs https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3zpnen 3. /IBukeHune u B3aumMojieiicTBue e
3.1 MexaHH4ueCcKO€e IBIKEHUE 3 bubmorexa LOK

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




Bbubnuoreka [IOK
3.2 n 4 1
HEpHA, Maced, TIoTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuia. B 14 2
HIa. BHIBL CiLT https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMHU, )KUJKOCTSIMHU U ra3zaMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
4.2 JlaBrere xukocTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
4.3 A 6
TMOC(EpHOE aBNeHue 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 o pasneny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEpPrUst
Bbu6nmuoreka [IOK
> Pabora i momEoCTS 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBbI 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHu4deckasi SHEPTust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabusie IIpakTuueckue (ipp )
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Pazgea 1. TenjioBble iBJICeHUSA
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 pazneny 28
Pasnea 2. DiiekTpu4ecKkne M MATHUTHbBIC SIBJICHUSA
21 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [{OK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUI TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 co
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabusie IIpakTuueckue (ipp )
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Pazgen 1. Mexanunueckue siBJIeHUS
L1 MexaHn4eCcKOoe JBMKEHUE U CIIOCOOBI €TI0 10 1 bubnunorexa [IOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3 10 3
AKOHEI COXpAHEHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pazgen 2. Mexannyeckue KoJe0aHUA M BOJHBI
bubnunorexa [IOK
2.1 M 0 7 3
CXANMHACCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckne BOJHBI. 3BYK 8 1 3 nommorexa I10
https://m.edsoo.ru/7f41a4a6
Htoro no pasneny 15
Paznen 3. DiieKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
) 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6

Pazgen 4. CBeToBbI€ AIBJICHUSA




bubnunorexa [IOK

4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f4 1ada6
but6mmoreka [IOK
4.2 JI 0 6 3
HH3BT H OTITHHACCKHE MPHOOPET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4. P 2
3 aznokeHue O6enoro cBera B CIEKTP 3 hitps://m.cdsoo.ru/7f4 1ada6
Hroro no pazneny 15
Pa3pnen 5. KBanTOBBIC SIBJIEHUS
but6mmoreka [IOK
1 n 4 1
5 CITyCKaHHE U MOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1ada6
but6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
. A 1
33 FICPHBIC peariti / https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3znea 6. IloBTOpuTEIbHO-00001IAKO I MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
’ Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoabubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTesibHbIE

pecypcebl

®u3uka — HayKa O IpUPOJIE.
SIBnenus npuponsl. Gusnyeckue
SIBIICHUS

Mexanndeckue, TEIIOBEIE,
AJICKTPUUYECKHE, MAaTHUTHBIC,
CBETOBHIE, 3BYKOBBIC SIBIICHUS

dusnyeckue BeIUIUHBI U UX
U3MEpeHUE

VYpok-uccnenosanue "N3mepenue
TEMIIepaTypbl IPH TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpA U
JaTYMKA TEMIIEPATyphl"

Kak ¢usuka u qpyrue ecTeCTBeHHbBIE
HayKH U3Y4aroT IPUPOLY.
EcrecTBeHHOHAYUYHBI METO
no3HaHus. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJEIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[IpoBepka
THUIIOTE3bI: JAaJIbHOCTH nojéra
H1apuKa, mymeHHOTo




TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM
OoJbIIie BhICOTA MycKa'"

Crpoenue BemiectBa. ONbITHI,

7 JIOKA3bIBAOIIME TUCKPETHOE bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBM>KEeHUE YacTHIl BEIIECTBA bubmmorexa OK
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «OnbITH TTO
9 HaAOJIFOCHUIO TEIJIOBOTO
pacUIMpEeHUs Ta30B
10 ArperaTHbl€ COCTOSIHUSI BEIIECTBA
B3anmocBs3b Mexay cBOMCTBaMU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX Bbu6nmuoreka [IOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJIEI
MexaHn4deckoe JBHKEHHE.
12 PaBHOMEpHOE 1 HEPAaBHOMEPHOE bubmmorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
Bbubnmuoreka [IOK
13 CkopocTs. EAMHHIE! CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacyer nyTu u BpeMeHU ABUKECHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
Nuepius. ?aKOH WHEPIIHH. BuGmiorexa LIOK
15 BzaumopericTBue Ten Kak mpuyrMHa

N3MCHCHHUA CKOPOCTHU ABUKCHHSA TCII

https://m.edsoo.ru/ff0a0c10




ITnotHOCTH Bemiectsa. PacyeT macchbl

Bbu6nmuoreka [IOK

16
1 00beMa Telna 10 €ro IMJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas paboTa
17 «Onpenenenue MIOTHOCTH TBEPAOTO
TeJIa
13 Pemienne 3agad o teme "I110THOCTD bubnuotexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23¢c
Cuna KaKk XxapakTepuCTHUKA
19 B3aumMoencTus Tea. Cuia
yrpyroctu. 3akoH ['yka
JlaboparopHnas pabota «3yueHue
20 3aBUCUMOCTH PACTSHKCHUS
(nedopmanym) Mpy>KHUHBI OT
MIPUII0KEHHOM CHIIBI»
21 SIsnenue tarorenns. Cuia TOHKECTH
CBA3b MEXY CUJION TSIKECTH U
. bu6mmoreka [IOK
22 Maccoi Tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3agady mo treMe "Cuiia TaKecT!
Cuiia TSKeCTU Ha JPYTuX IJIaHeTax.
23 duznueckre XapaKTepHUCTUKH bubmorexa LIOK
p p https://m.edsoo.ru/ff0al1502
ILUIAHET
Bbubnmuoreka [IOK
24 HN3mepenne cui. JIlmHaMoMeT
p a p https://m.edsoo.ru/ff0al8cc
Bubnuoreka IIOK
25 Bec tema. HeBecomocTn H
https://m.edsoo.ru/ff0al778
CroxkeHue IByX CHJI, HalpaBJIECHHBIX
. . bubmuorexa [JOK
26 10 OJTHOM MPSIMOH.

PaBHOEliCTBYIOIIIAS CHIT

https://m.edsoo.ru/ff0ala70




27

Pemrenue 3agad mo reme
"PaBHoelicTBYIOIAs crT"

28

TpeHue CKOJIbKEHNS U TpEHUE
nokos1. TpeHue B IpUpoe U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHnast pabora «3yuenue
3aBHCHUMOCTH CHJIbI TPEHHUS
CKOJIbJKEHUS OT CUJIbI AaBJICHUS U
XapakTepa COIPUKacaroLINXCs
MTIOBEPXHOCTEID)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpenencHue
PaBHOJACHCTBYIOIIEH CHJITBI

31

Pemenne 3amad mo Temam: «Bec
tenay, «I'paduueckoe nzoOpaxeHne
cuny, «CHITBI»,
«PaBHOACHCTBYIOIIAS CHI»

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

32

KontponsHas pabora mo Temam:
«MexaHN4ecKoe IBIKECHUEY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I"padnueckoe n300paskeHHE CHIT»,
«Cuib»

33

Hasnenne. CriocoObl yMEHbLICHUS U
YBEJIUYEHUS 1aBJICHUS

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

34

JlaBieHne raza. 3aBUCUMOCTD
IaBJIEHM ra3a oT 00bEMa,
TEMIIEPATYPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenada naBneHus TBEPIBIMU
TeJIaMH, JXKUIKOCTSAMH U ra3aMu.
3akoH ITackana

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0




JlaBiieHUE B )KUJIKOCTH U Tase,

Bbu6nmuoreka [IOK

36 3BaHHOE JeHICTBHUEM C
BPISBARHOC ACHCTBIEM CHIRT https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3anau o teme «Jlapnenue bubnnotexa [JOK
B )KMAKOCTH U rase. 3akon [lackaimsy» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo0
OODIIAIOIHECS COCY B https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBoi
JKUJTKOCTHBIM HacoC
Atmocdepa 3emn. [Ipuamns
CYIIIeCTBOBAHUS BO3IYIITHOM
41 o?:noqlcn Seman 3;]3};101/IMOCTI> bubmorexa LOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro MaBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
4 Bec Bo3ayxa. ATmMmochepHoe bubnnorexka HOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue armochepHOro bubnmoreka [JOK
napienus. OnsiT Toppuyuenau https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmorexa LOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepoua. AtmocdepHoe bubnnorexka HOK
JaBJICHUE HA Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "

AtmocdepHoe naneHue"




47

JlelicTBue )KUIKOCTHU U ra3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas paboTa
«Orpenienienue BHITATKUBAIOIICH
CHUJIBL, JEUCTBYIOLIEH Ha TEIO,
MIOTPY’KEHHOE B JKUIAKOCTHY

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJAE OT 00bEéMa
IOTPY>KEHHOU B JKUJIKOCTb YaCTH
Tena»

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

50

IInaBanue Texa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHncTpyupoBaHue apeomeTpa uiu
KOHCTPYHUPOBAHKE JIOAKH U
ompeJieNicHue €€
rpy30n0abEMHOCTH"

52

Pemenune 3amad mo Temam:
«I1naBanue cynos.
BosznyxomnaBanuey, «JlaBnenue
TBEPABIX TEJ, )KUAKOCTEH U Ta30B»

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

53

KonTtponsHas padora o teme
«JlaBlIeHHE TBEPIBIX TEJ, JKUIKOCTEU
u ra3oB»/Bcepoccuiickas
poBepovHasi paboTa npu
IPOBE/ICHUH C UCTIOJIb30BaHUEM
KOMIIbIOTEpA




Bbu6nmuoreka [IOK

>4 Mexammieckas padota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

33 MomgoCTS. ERMHHIE MOMHOCTH https://m.edsoo.ru/ff0a3{82
Ypok-uccnenopanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM MIPHU 1
oabEME 10 JiecTHHUIE"

57 IIpocTsie MexaHu3Mbl. Poryar.

PaBHOBecue cuit Ha peryare
Prbrvaru B TexHuke, OBITY U IPUPO/IE.

58 JlaboparopHas paboTa 0.5 bubnmoreka [JOK
«HccnenoBanue ycioBHi https://m.edsoo.ru/ff0a478¢
PaBHOBECHSI pbIyara

59 Pemenue 3aga4 o teme «Y cJIOBUA bubnuotexa [JOK
paBHOBECHS phIYAra» https://m.edsoo.ru/ff0a48a6
Koadduruent nose3Horo necTpust
MexaHusma. Jlaboparopnas pabora

60 . 0.5
«3mepenue KIIJ] HakmoHHON
TIJIOCKOCTH

61 Pemenue 3agad mo reme "Pabora, Bbu6nmuoreka [IOK
MotHocTh, KITJT" https://m.edsoo.ru/ff0ad4c48
MexaHudeckas SHEprusl.

62 Kunernueckas 1 moTeHIaaIbHasS buGnnorexa LIOK

https://m.edsoo.ru/ff0a4252
SHEPrus

63 3aKOH COXpaHEHUs MEXaHUYECKON bubnnoreka HOK
DHEPruu https://m.edsoo.ru/ff0a4360

64 YPpOK-3KCIIEpUMEHT IO TEME |

"DKCIEPUMEHTAIBHOE OIPEICTICHHE




W3MEHECHHS KHHETUUECKOU 1
MOTEHIMAIBHON YHEPTUH TIPU
CKaThIBAHMH TeJIa 10 HAKJIOHHOMH
IUIOCKOCTH"

65

KonTtponsHas padora o teme
«PaboTa 1 MOIIIHOCTG.
Dueprus»/Bcepoccutickas
poBepovHasi paboTa npu
NPOBE/ICHUHN Ha OYMa)KHOM HOCHUTEIIE

66

PesepBHeIit ypok. Pabora ¢ TekcTamu
no teme "MexaHudeckoe ABuxKeHue"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0adee6

67

Peseprublil ypok. Pabota ¢ Tekctamu
no teme "JlaBneHue TBEPABIX TEll,
SKUIKOCTEN U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubiil ypok. PaGota ¢ Tekctamu
o teMe "Padorta. MOLIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KUIACC

Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Jara undposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchbl
OCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUU 1 bubmorexa HOK
y https://m.edsoo.ru/ff0a5256
Y UX OIBITHBIE MOITBEPKICHUS
2 Macca u pazmep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEPAOTO, JKUIKOTO U | bubnuoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
JKHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
IIOJIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrammueckue u amopHsie Tena 1 bubmmorexa LOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHuE U KalWISIPHOCTb. 1 bubnnorexka HOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnmoBoe paciupeHre 1 coxkaTue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsA3b TeMIEpaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
YaCTHII
9 BuyTtpennsst sneprusi. CriocoObl 1 bubnmoreka [JOK

M3MEHEHHUs BHYTPEHHEH SHEPIUn

https://m.edsoo.ru/ff0a5c60




Bbu6nmuoreka [IOK

10 Braer renonepesan https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "IIpakTnueckoe

1 HCIIOJIb30BAHHUE TEIJIOBBIX CBOMCTB bubmuorexa [JOK
BENIECTB U MAaTEPHUAIIOB B LEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KoaudgecTBo TemnoTsl. Y aenbHAs Bbu6nmuoreka [IOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEeHHE TEIUIOBOTO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBiICHUS bubmuorexa [JOK
TerI000MeHa IPpHU CMEITMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiuet BobI"

Pacder xonmyecTBa TEIUIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tena
Y BBIJICISIEMOTO UM TIPU OXJIaKIECHUN
JlaGopaTopnas pabora

16 "Onpgﬂenzﬂne I})InenLHofI buGnnorexa LIOK

" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus ToMBa. Y eabHas bubnmoreka [JOK
TEILIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienune u oTBEpAEBAHNE

18 KPHUCTAJUIMYECKUX TEJI. Y AeIbHas bubmorexa IOK

TCIJIOTA I1IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




JlaboparopHnas paboTa

19 "OnpeneneHue yaelabHON TEMIOThI buGnnorexa LIOK
. https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbJIa
20 [TapooGpazoBaHue U KOHJCHCALHUS. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Temiora
21 napooOpa3oBaHUs U KOHJICHCAIINH. bubnnorexka HOK
3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EpHOTO JTaBICHUS
Bnaxxnocts Bo3nyxa. JJabopaTtopnast
” pabora "Onpenenenue bubnnorexka HOK
OTHOCHUTEJIBHOM BIIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
” Pemenue 3a1au Ha onpeeneHue
BJIQXKHOCTH BO3JlyXa
[IpuHIHIBEI PaOOTHI TETIIIOBBIX
24 neurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CropaHus
KII/l rerioBoro aBuratens.
25 TennoBble ABUraTeIN U 3alIUTa bubmmorexa IOK
N https://m.edsoo.ru/ff0a7c7¢c
OKpY’KaloIIe cpe/ibl
26 3aKOH COXpaHEeHHMsI U MTPEBPALICHHS
SHEPTUU B TEIUIOBBIX MPOIIECCax
[ToaroToBKa K KOHTPOJIBHOM paboTe
7 1o Teme "TemnoBbie SBICHMS. Bbu6nmuoreka [IOK

N3MeHeHune arperaTHbIX COCTOSTHUM
BenrecTna"

https://m.edsoo.ru/ff0a83{2




KontponpHas pabora o teme

28 "Tennossle ABneHUs. MI3MeHeHne buommorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BelllecTBa
29 Onektpuzanus ten. [IBa pona
3JIEKTPUYECKUX 3apsI0B
VYpok-uccienoBanue "DieKTpuzanus
30 TeJl MHAYKIUMEH U TIPU
CONPUKOCHOBEHUU"
31 BzaumopericTBue 3apsoKeHHBIX TEIT. Bbubnmuoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.
0 HamnpskeHHOCTB 2JEKTPUUECKOT0 bubmumoreka [JOK
nons. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnnoreka HOK
COXpaHEHUs JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE Bbu6nmuoreka [IOK
CBOWCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €TI0
36 cymiectBoBaHusl. MicTouHuku buGnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
INEKTPUYECKOTO TOKA
37 JIeficTBHA DIIEKTPUYECKOTO TOKA buommorexa LHOK

https://m.edsoo.ru/ff0a96b2




VYpok-uccnenosanue "Jlelicteue

38 3JIEKTPUYECKOIO MOJIs HA 1
MPOBOJHUKH U JUAJIEKTPUKHU"

39 DIEKTPUYECKHUM TOK B METAJLIaX, bubnnoreka HOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpruyecKas 1enb U eé
COCTaBHBIE YaCTH
Cwuita Toka. JlabopaTopHas pabora

41 "M3mepeHne U peryJInpOBaHUEe CHIEI 0.5 bubmorexa LIOK

| p PeryJup ) https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUYECKOE HAIPSIKEHUE.

4 BoasTmeTp. JlabopaTopHas padora 0.5 Bbubnmuoreka [IOK
"H3sMepeHne 1 peryIupoBaHue ' https://m.edsoo.ru/ff0a9¢14
HanpsHKeHus"

43 CornpoTuBieHHE TPOBOIHHUKA. bubnnorexka HOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUUYECKOTO

44 COIIPOTHUBJIICHUS IPOBOJHUKA OT €T0 1 bubmmorexa OK

P p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IAIU TIOTIEPEYHOTO
cedeHus u matepuana”
3aBUCUMOCTH CHJIBI TOKA OT
45 HanpspkeHua. 3akoH OMma Ui bubmorexa LOK
p ’ https://m.edsoo.ru/ff0aa44a
ydacTka [enu
JIaGopatopHas pabora
" PaTopHa b bubmmoreka [IOK
46 Uccnenosanue 3aBUCUMOCTH CHIIEI 1

TOKa, WAYIIETO Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e




CONPOTHUBIICHUS pE3UCTOPA U
HamnpsHKEHUs Ha pe3ucTope”

IlocnenoBaTenbHOE U napajjiCJbHOC

47
COEIMHEHUS TIPOBOTHUKOB
JlaGopaTtophnas pabora "IIpoBepka
43 MPaBUJIA CIIOKEHUS HATIPSKEHUI bubnnorexka HOK
MIPH TOCJIE0BATEILHOM COETUHEHUH https://m.edsoo.ru/ff0aaa58
JIBYX pe3ucTOpoB"
JlaGopaTtopnas pabora "IIpoBepka
49 IpaBuJja JJIs CUJIbl TOKA ITPU bubnmoreka [JOK
MApALIETFHOM COEANHEHUN https://m.edsoo.ru/ff0aadle
pe3ucropon"
Pemenue 3aga4 Ha TpUMEHEHUE
50 3akoHa Oma JJ1s1 pa3IugHOTO bubmorexa [TOK
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOIHUKOB
PaGora u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH bubmorexa [TOK
P ' https://m.edsoo.ru/ff0ab124
Hxoyns-Jlenna
JlaboparopHas paboTa
52 "On I:?HGJIEHI/IG pa60TI>I Y MOITHOCTHU bubmorexa HOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DJIEKTPUUYECKHUE LIETTH 1
53 MOTPEOUTEITN DIICKTPUIECKON bubnnorexka HOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBKa K KOHTPOJIBHOM paboTe
" bubnnotexa [JOK
54 1o TeMe "DIIEKTPUUYECKUE 3apsiibl.

3apsKEeHHbIE TeNla U UX

https://m.edsoo.ru/ff0abd2c




B3aumojercTBus. IlocToSHHBIN
AIEKTPUYECKUM TOK"

KontponpHas padora o teme
"DnexTpuueckue 3apspl.
3apspKEeHHbIE Tela U UX
B3aumoneucTsus. [locTosHHbBIN

Bbu6nmuoreka [IOK

55 N .
aeKTpuUecKuii ToK'"/Beepoccutickas https://m.edsoo.ru/ff0abeal
poBepoYHasi paboTa npu
MIPOBEICHUH C MCTIOJIb30BaHUEM
KOMIThIOTEpa
56 ITocTosIHHBIE MATHUTHIL, UX
B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue 1 bubnnorexka HOK
IIOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunTtHoe nosie. MarautHoe 1oie
bu6mmoreka [IOK
58 3eMiIH U €ro 3HaueHue U )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
OnbIT OpcTena. MarauTHoe mose
Bbu6nmuoreka [IOK
59 AJIEKTPUYECKOr0 TOKa MaruutHoe
https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
60 texauke. Jlaboparopuas pabota 0.5 bubnmoreka [JOK
"U3y4yeHue neicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
T0JIs1 Ha MPOBOJHUK C TOKOM"
DIEKTPOABUTATENb IIOCTOSTHHOTO
ToKa. Mcrobp30BaHue
o bubmunorexa [JOK
61 3JIEKTPOABUTaTENEH B TEXHUUECKUX

YCTPOMCTBAX U HA TPAHCTIOPTE.
JlaGopaTtopHnas pabota

https://m.edsoo.ru/ff0ac86¢




"KoHCcTpyupoBaHue 1 U3y4eHHe
paboThI AyeKTpoaBUTATENS "

62

OneiTel @apanes. 3aKkoH
3JIEKTPOMAarHUTHOM MHIYKIIUU.
IIpaBuio Jlenna

63

Dnektporereparop. CrocoOs
MIOJTYYCHHUS JIEKTPHUECKON DHEPTUH.
DJIIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIJIEeKTpUUYECKUe u
MarHuTHBIC sIBJICHUS"

65

KoHnTpoinbHas pabota mo teme
"DNeKTpUUeCcKrue U MarHUTHBIE
sBieHus " /Beepoccuiickas
poBepovHasi paboTa npu
NPOBEICHUH Ha OyMa)kHOM HOCHUTEIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprublit ypok. Pabota ¢ Tekctamu
o Teme "TerioBrle saBiIcHUS"

Bbu6nmunoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHeIit ypok. Paborta ¢ TekcTamu
no teme "[locTosTHHBIN
AIEKTPUYECKUI TOK"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHslit ypok. Pabora ¢ TekcTamu
o teme "MaraurHele BiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KUIIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
(]
‘:;n Tewa ypoxa Bcero Kontpoakubie  Ipaxruieckue i[:;:eﬂl/[ﬂ :g[?;l;zfa:fenbﬂme
padoTsI padoThI pecypen

1 Mexanuueckoe IBH)KEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [{OK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bu6nuorexa [IOK
JIBHXKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psSIMOJIMHEITHOE

4 nBwxeHue. CpeaHsis U MTHOBEHHast 1
CKOPOCTb

5 [IpssMonrHENTHOE pAaBHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBU>KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTbh NPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JABUXKCHHUSI. 1
I'padux cxopoctu
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpEHus Tella Ipu | | bu6nuorexa [IOK
PaBHOYCKOPEHHOM JABUKECHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM m1ocKocTH"

2 CBoOopauoe magenne teir. OnbIT 1
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO 1 bubnmoreka [JOK

okpyxHocTu. [lepuon n yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JIuneitHas u yrinosas

CKOPOCTH
10 L{eHTpOoCTpEMUTEIBEHOE YCKOPEHUE
1 IlepBeriit 3akoH HeroToHa. Bektop bubnmoreka [JOK
CHIIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroTona. bu6muoteka [JOK
PaBHOelicTBYIOIIAs cuia https://m.edsoo.ru/ff0ac72a
13 Tpertwnii 3akon HeroToHa. bu6muoreka [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunorexa [IOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka ngj;;fiigrou}:maeca )
16 Pemenue 3agad no reme «Cuia
YIPYTOCTH
JlaGopaTtopHas T
17 «Onpize?iﬂile I:f(:;}(aOCTI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0ace28
PYKUHBDY
but6mmoreka [IOK
18 Cuna Tpemis https://m.edsogm/fﬂ)aﬂ 38
19 Pemenne 3aga4 mo teme «Cuia bubnuoTexa [{OK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaGopaTopnas pabora
20 "Onpgﬂenzﬂne I1103(1)(1)1/1111/1@HTa bubmorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUS CKOJILKEHUS
Pemenue 3agad mo teme "3aKkoHbI BuGmiorexa [IOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSKeCTH U 3aKOH BCCMUPHOTO

bubnunorexa [IOK
22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
TaJICHUS
VYpoxk-koHpepenuus "JIBrkeHune Ten
23 BOKPYT I'PaBUTALlMOHHOIO LICHTPA
(Conneunas cuctema). ['amakTuku"
Pemenue 3agad mo teme "Cuia
but6mmoreka [IOK
24 TSDKECTH Y 3aKOH BCEMUPHOIO
\ https://m.edsoo.ru/ff0af5f8
TSATOTCHMS
’5 [lepBas kocMHUecKasi CKOPOCTb. bubnmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJbHOW TOUKHU.
AOGCOMIOTHO TBEPIOE TEIIO.
N bubmuorexa [{OK
26 PaBHOBecue TBEpIOTO TENA €
. % https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BPAIIICHUS.
MowmenT cuibl. LlenTp TsoxecTn
PaBHOBecue MaTepuaJbHOW TOUKHU.
AOGCOMIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA €
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuibl. LlenTp TsxecTn
73 Pemienne 3aga4 mo Teme "MoMeHT bubnunorexa [IOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU padboTe
" bubnuorexa [{OK
29 1o TeMe "MexaHn4ecKoe JBHKECHHUE.

B3aumopaeticteue Tea"

https://m.edsoo.ru/ff0b0408




KonrtponsHas pabora o teme

30 "MexaHU4ecKoe IBKEHUE. bubnnorexa LHOK
. https://m.edsoo.ru/ff0b06ec
B3aumoneiictsue Tea"
Nmnynsc Tena. UMIyasc CUibL.

31 3aKOH COXpaHEHUsI UMITYJIbCa. bubnmoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBHE

1 Pemenue 3aga4 no reme "3akoH bubnuorexa [{OK
COXpaHEeHUs uMmyJbca" https://m.edsoo.ru/ff0b096¢c

1 VYpoxk-koHpepennus "PeakTuBHOE
JIBU)KEHUE B IPUPOJIE U TEXHUKE"

bubnunorexa [IOK

34 Mexanudeckas paboTa U MOITHOCTb hitps-//m.cdsoo.ru/f0b0a84

35 PaboTta cuitbl TSKECTH, CHITBI bubmuorexa [{OK
YIPYTOCTH U CHJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa

36 «Ormpenenenue paboOThl CUIIBI TPEHUS
IpU PAaBHOMEPHOM JIBIKCHHUH TeJia
M0 TOPU3OHTAIBHOMN MTOBEPXHOCTH»

37 CBsI3b 3HEPTUH U PaOOTHI.

IToreHunansHas sHEprus

18 Kunernueckas sneprus. Teopema o bubmuorexa [{OK
KMHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe

40 JlaGopatopHnas pabora «3yuenue bu6nuorexa [IOK

3aKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ff0b12fe




41

KonebarenpHo€E IBUXKEHUE U €T0
XapaKTePUCTUKU

bubnunorexa [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoieOaHus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

43

MaremaTuueckuid U Npy>KUHHBIN
MasiTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MACChI TPy3a»

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

45

IIpeBpamienue 3Hepruu npu
MEXAaHNYECKUX KOIEeOaHUIX

46

JlaGopaTtopHnas pabota
((OHpCI[eHCHI/Ie YaCTOThI U IICpUoaa
KoJIe0aHUH TPy KMHHOTO MAsITHHKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabGopaTtopHnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHit
rpy3a, MOJIBENICHHOTO K HUTH, OT
MacCBhI Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoaHbl. CBOMCTBA
MexaHU4YeCKUX BOJIH. [IpomopHbIC 1
MOTIEPEYHBIE BOJIHBI

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

49

VYpoxk-koHpepenuus "MexaHHUECKUE
BOJIHBI B TBEPIOM TEIIE.
CeilicMuueckre BOITHEI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYKa




51

Ypok-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToTh!"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YabTpa3Byk u
nH(}pa3ByK B MPUPOJIC U TEXHHUKE"

but6moreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpaHEHUS.
Mexanndeckue Kojie0aHusl ¥ BOJTHBI"

bubnunorexa [IOK
https://m.edsoo.ru/ff0b2510

55

KonrtponsHas pabora o teme
"3aKOHbBI COXpaHEHUS.
Mexanuyeckue KoneOaHusi ¥ BOJTHBI"

56

DNEeKTPOMarHuTHOE MOJeE.
ONEeKTPOMAarHUTHHIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH

58

VYpoxk-konpepenuus "Llkana
BHCKTPOMaI‘HI/ITHBIX BOJIH.
I/ICHOHLBOBaHI/IC BHCKTpOMaI‘ HUTHBIX
BOJIH JIJI1 COTOBOM cBs3H"

bubnunorexa [IOK
https://m.edsoo.ru/ff0b2fe6

59

Vpok-uccnenosanue "N3yuenue
CBOICTB SJICKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3a1a4y Ha onpe/ieieHue
YaCTOThI U JJIVMHBI
BHCKTPOMaFHHTHOﬁ BOJIHBI




DNeKTpOMarHuTHasi Ipupoja CBeTa.

61 CxopocTth cBeTa. BoiaHoBbIE bubmorexa [JOK
N https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 pacrpocTpaHeHHue CBeTa. 3aTMEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)K€HUsI CBETa. 3epKaia.
63 Pemienue 3a1au Ha mpuMEHEHUE Bubmmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenue cera. 3aK0H bubnmoreka [JOK
IIPEJIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBera. Mcnons30BaHKe MOTHOTO bubmuorexa [{OK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTiia
66 MPEJIOMIIEHUS CBETOBOIO Jy4a OT
yIJia naJicHus Ha TpaHuile "BO3ayX-
crexsio""
Ypok-koHpepeHuus
"Ucnonp30BaHue MOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBsI3p"
bubnunorexa [IOK
68 JIunzel. OnTHyeckas Cuila JMH3bI hitps://m.cdsoo.ru/fOb3f2c
69 [TocTpoenune n300pakeHH B JIMH3aX bubmorexa [TOK

https://m.edsoo.ru/ff0b444a




JlaboparopHas paboTa
"Onpenenenne GoKyCHOTO

bubnunorexa [IOK

70 pacCTOSIHUS U ONITUYECKON CHJITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenus "OnTudeckue bubnmoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0c0a7e

7 I'ma3 xak onruyeckas cucrTema. bubmuoTexa [{OK
3peHue https://m.edsoo.ru/ff0b4684

73 Vpoxk-koudepennus "ledexts
3penusi. Kak coxpanuts 3peHue"

Paznoxxenue 6emoro cBeTa B CIEKTp.

74 OnpiTel HhtoToHA. CrokeHue bubmuorexa [{OK
CIIEKTpalbHbIX I[BETOB. /Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OEJIOro CBETA B CIEKTP

75 Y BOCIIPUATUIO LIBETA IIPEIMETOB IIPU bubmmorerxa IIOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHUU Yepe3 [[BETOBbIE
buasTpH"
VYpok-npaktukyM "BosHOBBIE

76 CBOICTBa cBeTa: qUCHEpPCHUs,
uHTepdepeHys u auppaxmus”

77 OmnbiTel Pe3epdopna u mranetapHas bu6nuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 [Toctrynatel bopa. Monens atoma

bopa




Hcnyckanue v normioueHue cBera

N bubmmoreka [JOK
79 aroMoM. KBantsl. JIuneituarsie hitps:/m.c dsocl)_.[ru EDe144c
CIIEKTPBI
20 Ypok-npaktukym "HaGmronenue bu6muoreka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagmnoakTUBHOCTE U €€ BUIBI bubmmorexa [OK
https://m.edsoo.ru/ff0c1672
%) CtpoeHue aTOMHOTO sipa. bu6muoreka [IOK
Hyxnonnas moaens https://m.edsoo.ru/ff0c18ac
23 PannoakTtuBHBIE IpEeBpaIEHUS. bubnmoreka [JOK
H3oTormml https://m.edsoo.ru/ff0clal4
’4 Penienne 3aga4 mmo teme: bubnunorexa [IOK
"PannoakTuBHBIE MpeBpaieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nomypacnana
Ypok-koHpepeHus
86 "If)aI[I/IoaKgIBII)-IBI: W3JTy4YEHHUS B bubnnorexa LHOK
| https://m.edsoo.ru/ff0c2126
PUPOJIE, MEAUITUHE, TEXHUKE
SnepHblie peakiyu. 3aKOHbI
87 COX[I))aHeHII;I 3aps/I0BOTO U bubmorexa [JOK
https://m.edsoo.ru/ff0c1¢c58
MacCOBOT'0 YHCEN
28 DHeprusi CBSI3U aTOMHBIX SIIIEP. bu6muoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no teme "Snepueie
peakuun"
90 Peakuuu cuHTe3a U 1eneHus auep. bubnmoreka [JOK
Ucrounuku sueprun CosiHLA U 3BE3NT https://m.edsoo.ru/ff0c1e88
01 VYpoxk-koHpepenuus "Anepras

sHeprertuka. Jlencreus




PAANOAaKTUBHBIX I/IBJIy‘{eHI/Iﬁ Ha
JKUBBIE OpraHU3Mbl"

[ToaroroBka K KOHTPOJILHOU padboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.

but6mmoreka [IOK

92
ONEeKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsle siBneHus"
KoHnTposbHast pabota mo teme
93 "DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIC BOJHBI.
KBanToBsle siBneHus"
[ToBTOpEeHmE, 0600IICHHE.
94 JlaGopaTopHbie pabOTHI 1O Kypc bubmorexa OK
" P pv P " ypey https://m.edsoo.ru/ff0c245a
B3aumopneiicteue ten
[ToBTOpenue, 0600IeHNE. Permenune
bubnunorexa [IOK
95 pacUETHBIX U KQYECTBEHHBIX 3a7a4
" " https://m.edsoo.ru/ff0c2572
1o TeMe ""TermoBbie MPOIECChl
[ToBTopenue, 00o0meHue. Pemenne
96 pacyYeTHBIX U KAUECTBEHHBIX 3a]1a4 bubnmoreka [JOK
o Teme "KIIJ] TermioBeIx https://m.edsoo.ru/ff0c2a22
nBurarenein”
[ToBTropenue, 00o0meHue. Perenne
97 ACYETHBIX U KaYECTBEHHBIX 3a/1a4 bubmorexa [TOK
P " " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ] anexTpoycTtaHOBOK
[ToBTOpenue, oboOIICHNE.
but6mmoreka [IOK
98 JlabopatopHbie pabOTHI 10 KypCy

"CBeToBbI€ ABIcHUA"

https://m.edsoo.ru/ff0c2¢52




[ToBTOopenue, 06o0menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHHUKE
[ToBTopenue, 06o0menue. Padora ¢
100 texcramu 1o teMe "Konebanusa u 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. PabGora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHue. PaGora ¢
102 TekcTamu 1o Teme "KBaHToBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» ®uzuka 9 knacc/ [leppikun .M., I'ytauk E.M., iBanos A.U. u np.
AxkrnuonepHoe obmiectBo «M3narensctBo «IIpocsemenne»

®wusuka 8 knace/ [epoimkun .M., I'ytauk E.M., UBanoB A.U. u np.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemenne»

®dusuka 7 kinacc/ [epwimkun .M., UBanoB A.W. u ap. AKIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiieHne»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

OI'C "Mos mkona" lesson.edu.ru



