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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHHWI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM ¢eaepanabHOi pabodeli MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Duszukay.

Copepxanue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOy4YaroUIuXcsi M OpraHu3aluio0 H3Yy4YeHUs
¢u3MKN Ha JAEITENbHOCTHON OCHOBe. B mporpamme mo (u3uke y4YUTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHMs, a TAKKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00IIeT0 00pa30BaHUAI.

[TporpamMma no (u3uKe ycTaHaBIMBAET paclpeesieHue yueOHoro MaTepuana
1o rojgaM oOydeHus (MO Kjaccam), IpejaraeT NPpUMEPHYIO MOCIeA0BaTeIbHOCTD
U3YUYEHUS T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOAUYECKOM
MOMOUIH YYUTEIIO B CO3/IaHNU pabouel MporpaMMBbl [0 y4eOHOMY IIPEeIMETY.

®duszurka sBIIETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEAMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SBJICHUN, HW3yYaeMbIX XHUMHEH, OHoOJIOrHMel, acTpoHOMUEW U (u3NUeCcKou
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHYy MHpa,
npenocTaBisieT HauOosiee sCHble OOpas3lbl MPUMEHEHHS HAyYyHOTO METO/a
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnHa W3 TJaBHBIX 3a/lady (PU3MYECKOro 0O0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsi COCTOWT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TpenroiaraeT OBJIAJEHUE
CIEIYIOIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATD SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPHOPETHPOBATH  JIaHHBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJTy4eHHs BBIBOJIOB.

[lenmn wusyueHus (GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi ydeOHOro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®epepanuu, peamTu3yOUIX



OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (poToKoJ OT 3
nexadpst 2019 r. No [TK4BH).

ey nzyyenus: pusmMKu:

npuoOpeTeHue HWHTEpeca U CTPEeMJICHUS OOyYaroluxcsi K HaydHOMY
V3YUYECHUIO TPHUPOJBI, PA3BUTHUE HUX HHTEIUIEKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPECTABICHUN O HAYYHOM METOJIE MO3HaHMs U (OPMHUpPOBAHUE
UCCIIEIOBATENIbCKOTO OTHOIIEHUS K OKPYIKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4eHHs
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;
dbopmupoBaHUEe TPEACTABICHUN O poJid (DU3UKH IJIsT PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cdepax  Oynyuein
npoecCHOHAbHON AesATEIHbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
nanbHEHIIeMy 00y4eHHUI0 B 9TOM HAIIPaBJICHUH.

JlocTmkeHne 3TUX IeNeld mporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00€CIIEYMBAECTCS PELICHUEM CIIETYIOIINX 3a4aY:

npuoOpeTeHue 3HaHUM O  JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHNE YMEHUN OMHUCHIBATh U OOBACHATH (PU3NUYECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TTOJYUYEHHBIX 3HAHUM;

OCBOEHHE METOJOB PEHICHUS NPOCTEHIIMX PACUETHBIX 3adady ¢
UCITOJIb30BAaHUEM buznyeckux MOJIEJIEH, TBOPUYECKHUX U
PaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIE SIBJCHUS U BBINOIHITH OIBITHI,
nabopaTopHble paOOThl M AKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX MPUOOPOB;

OCBOEHHE NPUEMOB paboThl ¢ MHpoOpMaLuend PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHUYECKOE OLICHHUBaHUE UH(OpMAIUY;

3HAKOMCTBO CO cpepamu MPOPECCUOHAIBHON 1eATeIbHOCTH, CBSI3aHHBIMU
C (uU3MKOH, M COBPEMEHHBIMH TEXHOJOTUSAMH, OCHOBAHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

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



[Tpennaraemsiii B mporpamMMe mo (usmke nepeueHsp J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, YUUTENb JIeJaeT BRIOOp MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEU
00ydJarImuXcsl, CIUCKAa SKCIIEPUMEHTANIBHBIX 3aJlaHul, TpejiaraeMblX B paMKax
OCHOBHOTO TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hHu3HKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

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

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

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

Jlemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

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

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

Pa3znen 2. [lepBoHauajibHbIe CBEeJJeHUS] O CTPOCHNH BelIeCTBA.

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

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

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

Hemoncmpauuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKECHHUS.



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

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOIb30BAHUEM

doTtorpaduii).

2. OnbITHI O HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThl 10 0OHAPYXKEHUIO ACHUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IB:keHUe H B3aUMOAEHCTBHE TeJl.

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

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

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

Hemoncmpauyuu.

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

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

Jlabopamopnsie padomul u onsimel.

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

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

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

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

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

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



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

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

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

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCyibl.

['mnpaBnuuecknii nmpecc.

[IposiBneHue nericTBrsi aTMOC(EPHOTO JaBICHUS.

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

PaBeHCTBO BhITATKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimeol.

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

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

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

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

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

Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

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

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

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

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpepnenenue pabOThl CUIIbI TPEHUS MPU PABHOMEPHOM JBHXKEHUU Teja

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

4. M3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOM JHEPIUH.
8 KVIACC

Pa3nen 6. TenJioBble siBJIEHHS.

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

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

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

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

BrnaxuocTts BO3myXxa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

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

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JBHKECHHUS.
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Hab6monenue nuddysun.

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

M3MeHeHne naBieHus raza NpU U3MEHEHHH OObEMA M HArpeBaHUM WU
OXJIAXKICHUH.

[IpaBwiia n3MepeHust TEMIIEPATYPBI.

Bune! Teronepenauu.

OxJax/1IeHue Ipu COBEPLIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH padOThl BHEITHUMH CHIIAMM.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.

. HabmnroieHue KureHus.

. HaGmonenue nocTossHCTBa TeMIepaTyphbl IPH IUIABJICHUN.
13.

Mopenu Teru1oBBIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

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

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITPHUIIA.

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

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

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

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

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

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mpouecca UCIIapeHUsL.

OnpenesneHne OTHOCUTEIBLHON BIQKHOCTH BO3/TyXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pa3znen 7. DiaekTprnyecKkue U MATHUTHbIE SIBJICHUS.

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

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



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

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

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

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

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

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

Hemoncmpauyuu.

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

25.

MonennpoBaHue MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHuT.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

OmneiTel @apanes.

3aBUCUMOCTh HANpPABJIECHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DNeKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneITel MO HAONIONCHUWIO DJIEKTPU3AIMM TeNl WHAYKIUEH W TIpu
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DIEKTPUYECKOTO TMOJS Ha MPOBOAHUKUA H
JUBJIEKTPUKHU.

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

N3mepenne U peryampoBaHue HAMPSKEHUS.

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

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

[IpoBepka mnpaBuiia CIOXEHUS HAMNPSHKEHUH MpPHU TOCIEI0BATEIHHOM
COEJMHEHUH JIBYX PE3UCTOPOB.

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

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

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

Onpenenenue KIIJ[ HarpeBares.

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

HccnenoBanue 1elCTBUS 3JIEKTPUUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3yyeHHE pabOThl AEKTPOABUTATENS.

20. M3mepenne KIIJ1 35eKTpoABUTaTeNbHOM YCTAHOBKH.

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

TOKA.
9 KUIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

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

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

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

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

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

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

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

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

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

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCKOro ABM)KEHUS TeJla OTHOCHTENIBHO Pa3HbIX Tell

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

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

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

Haburoienue 1BUKEHUs Tesla 0 OKPYKHOCTH.

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

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

Habmronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUU TEIL.

M3meHeHune Beca Tena Npyu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACUCTBUU TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbca ITPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBHH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

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

Jlabopamopnsie padomul u onsimel.

1.

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

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

Omnpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTOCKOCTH.

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

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

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KHHBI.

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



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

11. I3y4yeHue 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckune KoJie0aHusl M BOJIHBI.

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

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

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

Hemoncmpauyuu.

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

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

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

3. HccnenoBanue 3aBUCMMOCTH TMeproa KOIeOaHUM MOABEIIEHHOTO K HUTH

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

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

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

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

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

Jlemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomul u onsimol.

1. H3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€E ABJIE€HHUS.

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

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

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

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

Jlemoncmpayuu.

[TpsiMosIMHETHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

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

[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xop nyuei B coOuparoiie JInH3e.

Xon 1yder B pacCEUBArONIEH JIMH3E.

[Tomydenue n300pakxeHnii ¢ TOMOIIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6e0ro cBeTa B CIEKTP.

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

Jlabopamopnsie padomul u onsimel.

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

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

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

6. OMbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

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

Pa3nen 12. KBanToBble siBJIeHHS.

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

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

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

Snepnas sHepreruka. JleMCTBHsS pPaauOAKTUBHBIX H3JIyYCHHM Ha JKUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHS U TOTIOUICHUS.

2. CHekTpsl pa3jIMyHbIX T'a30B.

3. CnekTtp BoaOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONTUX U3TyYCHUH.

6. Perucrtpauus n3nydeHus: NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaOmroneHue CIIomHbIX U TMHEHYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIUU YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue paanoakTuBHOTO GoHA.

IToBTOPUTEIBHO-00001IAOIIHIT MOAYJIb.

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

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



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

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

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

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



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

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIPaBICHO
Ha JOCTHKEHHUE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.
B pesynbrare nzyuyenust Gu3MKu Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs

y oOyuatomerocsi 0yayT cOpMUpPOBaHbl CIAEAYIOLIME JIUUYHOCTHBIE PE3YJIbTaThl B
4acTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN

(hbU3MYECKOM HAYKU;

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

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

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJI€HUHN OOIIECTBEHHO 3HAYMMBbIX U

ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHHIA

(bu3uKwy;

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLHIIOB B JESITEIBHOCTH

YY€HOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS

- BOCIIPUSITUE ACTETUYECKUX KAYeCTB (PU3NYECKOM HAyKHU: €€ rapMOHUYHOIO

IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

- OCO3HAaHUE NEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa

IIO3HAHUS MMPA, OCHOBBI Pa3BUTUS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOIIEH

KyJbTYpBHI,
- pa3BUTHE HAay4YHOM JHOOO03HATEIBHOCTH, MHTEpEca K MCCIEN0BATEIbCKON
NEATEIIBHOCTH;
S) ¢opmupoBaHMs  KYJbBTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
Os1aromoJryuus:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpas3a >KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTH NPaBWJI OE30MAaCHOTO MOBEICHUS Ha
TPAHCIIOPTE, HA JOPOTrax, C AJICKTPUUYECKUM W TEIUIOBBIM OOOpPYJIOBAaHHEM B
JIOMAIITHUX YCJIOBUSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pedJeKCcud, TMpPU3HAHUE CBOEro MpaBa Ha
OIIMOKY M TaKOI'o e Mpasa y JPYyroro 4eJoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS

- AKTHMBHOE y4YaCTHE€ B pPEIICHHM NPAKTHUUYECKUX 3aJady (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHMYECKOW U



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

- HHTEpeC K MPAKTUIECKOMY U3YyUEHHUIO MPpodeccuid, CBA3aHHbBIX ¢ (GU3UKOM;

7) 3K0JIOTM4eCKOI0 BOCIIMTAHMSA

- OpHUEHTalusl Ha NpUMEHEHUEe (PU3MYECKUX 3HAHWUU I pEIeHUs 3aJad B
o0JacTh OKpY’Kalolled Ccpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

- OCO3HaHHE TIJI00aNbHOIO XapakTepa 3KOJOTMYECKUX NpoOJeM M MyTed X
peuIeHus;

8) ajmanranum Kk M3MEHAKINUMCH YCJOBHMAM COLMAJTBHOM M NPHUPOIHONI
cpeabl:

- TOTPeOHOCTh BO B3aUMOJICHCTBUU TMPHU BBHIMOJHEHUA WCCIEAOBAHUN U
OPOEKTOB (PU3MUECKON HANPABIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

- TOBBIIIEHWE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpE3 MNPAKTUYECKYIO
NEATENIbHOCTD;

- TOTpeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

- OCO3HaHHE 1e(PULIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacTH
buzukwy;

- IJAHUPOBAHUE CBOETO PA3BUTUS B MPHUOOPETEHHMH HOBBIX (PUIUUECKUX
3HAHUM;

- CTpPEMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BAHUEM (PU3NYECKUX 3HAHUM;

- OLEHKa CBOMX JEHUCTBUM C YYETOM BIIMSAHUS Ha OKPYKAIOLIYIO Cpeny,
BO3MOKHBIX INI00ABHBIX TIOCTIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBO€HHMS NpOrpaMmbl IO (PU3MKE HAa YPOBHE OCHOBHOIO

ob1iero oopazoBaHus y oOydaromierocs OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUEOHBIC JEHCTBUA,

KOMMYHHUKATHUBHbIE  YHUBEpCAJbHbIE  Y4YeOHbIE  JCHCTBHs,  PEryJIsSTUBHBIC
YHHUBEpCaJIbHbIE yUE€OHbIE TEUCTBHUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue aeicTBUA:

e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHU);



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

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

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

Ba3oBble ucciaeaoBaTe/LCKHeE JeCTBUA:

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

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

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

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

Pa6ora ¢ unpopmanmeii:

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

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

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

KoMMmyHMKaTHBHBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:

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

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



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

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

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

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

PerynsiTuBHbIC YHMBepcaJbHbIe y4eOHbIe NeiCTBHUSA

Camoopranusanus:

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

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

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

CaMOKOHTpOJIl:, AMOIUOHAJIbHbIN HHTEJIEKT:

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

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

OIICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

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



INPEAMETHBIE PE3YJIBTATBI

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

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

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



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

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

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

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

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

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

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



NpeIJIOKEHHBIX TaOnuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCIIEIOBAHMUS;

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

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

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

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

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

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



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3HMKH, COINPOBOXAAThH
BBICTYIUJICHUE ITPE3EHTALINEH;

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

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

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

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

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



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

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

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

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

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



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

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

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

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

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



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

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

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

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

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

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



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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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



TEMATHYECKOE IINTAHUPOBAHHUE

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

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

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

Paznen 2. [lepBoHayaibHbIe CBeleHUS 0 CTPOCHNH BelleCTBA

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

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

32 WNuepius, Mmacca, IOTHOCTh 4 1 but6mmoreka [IOK




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

bubnunorexa [IOK

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




8 KUIACC

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




9 KUIIACC

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




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

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







ITIOYPOYHOE IVTAHUPOBAHUE
7 KIIACC

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJibHbIe
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®dusuka — HayKa o npupoje. ABieHus
pupoabl. usndeckue sBICHUS

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

dusnuecKkue BEeTMUNHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH TOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U JaTUHKA
TeMIeparypbl"

Kak ¢u3uka n npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHay4YHBINA METOL
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUM C IIOMOLIBIO MOZECIIEH

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "l[IpoBepka
TUIOTE3bI: JAJIBHOCTD MOJIETA [IAPHKa,
IIyIEHHOT0 TOPU30HTAJIBHO, TEM
Ooubl1e, yeM OoJblIe BHICOTA ITycKa"




Crtpoenue BemiectBa. ONBITHI,

7 JTIOKA3bIBAIONIUE JUCKPETHOE CTPOCHHUE bubmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBU>KeHUEe 4acTUIl BEIIECTBA bubnnorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMbITHI 11O
9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra30oB»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anmocBs3b MexIy CBOMCTBAMU
BEIIECTB B PAa3HbIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnuorexa [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIbI
MexaHuueckoe IBUKECHHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa OK
https://m.edsoo.ru/ff0a05¢6
JIBI)KCHUE
13 Cxopocts. EnMHMIIBI CKOPOCTH. bubnmoreka [JOK
Pacuer myTu 1 BpeMeHM ABUKEHHUS. https://m.edsoo.ru/ff0a079¢
KonrponsHas paborta no teme:
14 "Crpoenue BeuiecTBa. MexaHMueckoe
nBIOKeHue"
Wuepryg. 3akoH HHEPITUAH.
15 B3aI/II)Mo;[el?ICTBI/Ie TerKaK MpUYHHA bubmmorexa [OK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBHXKCHHS TEJ
16 [InorHOCTh BemiecTBa. Pacuer maccel u bubnuorexa [{OK

o0BEMa TeJIa IO €ro INIOTHOCTH

https://m.edsoo.ru/ff0a0fee




Jlaboparopuas pabota «Onpenenenue

17 N
MJIOTHOCTH TBEPAOTO TEJIay»
13 Pemenue 3agau nmo reme "IlnoTHOCTH bubnuorexa [{OK
BeriecTBa" https://m.edsoo.ru/ff0al23¢
Cuna Kak xapakTepuCcTHKa
19 B3auMoaercTeusa Ten. Cuia
yrpyroctd. 3akoH ['yka
Jlaboparopnast pabota «3yuenue
20 3aBUCUMOCTH PACTSHKCHHS
(medopmanun) Mpy>KUHBI OT
MPUITOKEHHON CHJTBI»
21 SBnenue tarorenus. Cuia TSHKECTH
CBs3b MEXKy CUIION TSIKECTH U
N but6mmoreka [IOK
22 Maccoi tena. Bec Ttena. Pemenue
" " https://m.edsoo.ru/ff0al1778
3aaa4 no teme "Cuia TsKeCTH
3 Cuita TsKeCTH Ha ApYIrux IJIaHeTax. bubnmoreka [JOK
Ou3nYeCcKre XapaKTePUCTUKH TIAHET https://m.edsoo.ru/ff0al1502
bubnunorexa [IOK
24 Nsmepenune cui. JluHamMmoMeTt
P A P https://m.edsoo.ru/ff0al8cc
bubnuorexa [{OK
25 Bec Tena. HeBecomocTh 1
https://m.edsoo.ru/ff0al778
Crno)xeHue IBYX CHWJI, HallpaBJIECHHBIX
10 OJAHOU MPSIMOM.
. but6mmoreka [IOK
26 PaBHopelicTBytomas cui. Pemenue
" . https://m.edsoo.ru/ff0ala70
3a1a4 1o TeMme "PaBHOIEHCTBYOIIAs
cun"
7 KontponbHas paboTa o TeMam:

"TInotHOCTE BemiecTBa. CHiia TSKECTH.




3akoH ['yka. Bec tena"

TpeHue CKONbXEHUs U TPEHUE MOKOSI.

but6mmoreka [IOK

28
TpeHue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS
29 CKOJIL)KEHUS OT CHJIBI JaBJIEHUS U bubmmorexa [OK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIIUXCSA
IMOBEPXHOCTEN»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJITBI
31 Jasnenne. CriocoObl yMEHBIIICHUS 1 bubnmoreka [JOK
YBEJIWYECHUS TABJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBnenwne raza. 3aBUCUMOCTb
32 JaBJIECHH Ta3a OT 00bEMa buomorexa HOK
i https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya maBieHUS TBEPABIMU
P P but6mmoreka [IOK
33 TeJaMU, JXUJIKOCTSIMH U Ta3aMH. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackams
14 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBEI3BAHHOE JICUCTBUEM CHJIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
35 Pemenue 3anau o teme «J/lapineHue B bubmuorexa [JOK
JKUIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
36 CooOmraromiuecst Cocyabl
THarom ya https://m.edsoo.ru/ff0a2970
37 I'unpaBiudeckui mpecce bubmmorexa [OK
AP P https://m.edsoo.ru/ff0a3136
38 Manomerpsl. [lopiiHeBoi

JKUJIKOCTHBIA HAacoC




Atmocdepa 3emmn. [Tpuannbt
CYILECTBOBAHHUS BO3IYLIHONW 000JIOYKH

bubnunorexa [IOK

39 3emun. 3aBUCUMOCTh aTMOC(EepHOTO hitps://m.cdsoo.ru/fl0a2bsa
JIABJICHUS OT BBICOTHI HaJl ypOBHEM
Mops
bubnunorexa [IOK
40 Bec Bo3ayxa. ATmMocdepHoe naBieHue hitps://m.cdsoo.ru/ff0a2bsa
A1 N3mepenue atMochepHOro JaBieHuUs. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
4 3aBUCUMOCTBH aTMOC(HEPHOTO JTaBICHHS bu6muoreka [JOK
OT BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
43 Bapometp-anepouna. AtmocdepHoe bu6muoreka [IOK
JABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
m Pemrenue 3agad mo reme
"AtmochepHoe naBienue"
JlelicTBue )KUIKOCTH U ra3a Ha
45 MIOTPY>KEHHOE B HUX TEJIO. bubmmorexa IIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OmpenencHue
46 BbITaJII)KHleom:ﬁ CUIIBI, ,ue;)CTBonmeﬁ bubmmorexa [OK
https://m.edsoo.ru/ff0a33fc
HAa TeJo, MOTPYKEHHOE B KHUIKOCTh)
Jlaboparopnast paboTa 1mo Teme
47 «Hccnenosanue 3aBUCHMOCTH Beca but6mmoreka [IOK
TeJa B BOJAC OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTh YacTH TEJa»
but6mmoreka [IOK
48 [napatie rex https://m.edsoo.ru/ff0a3a96
49 JlaboparopHnas pabora




"KoHcTpyupoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOAKU U
omnpezaesneHue e€ rpy30noabEMHOCTH"

Pemenue 3amau no remam: «IlnaBanue
cya0B. Bo3nyxomniaBaHuey,

bubnunorexa [IOK

>0 «JlaBneHue TBEPABIX TEN, KUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
bubnunorexa [IOK
31 Mexamirecias padota https://m.edsoo.ru/ff0a3f82
bubnunorexa [IOK
>2 MormocTs. EMHAIE! MOMHOCTH https://m.edsoo.ru/ff0a3 {82
VYpok-uccnenoranue "Pacuér
53 MOIIIHOCTH, pPa3BUBAEMOM MPHU 1
noanbéMe o jectyuie"
54 IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peruare
KontponbHas padoTa mo teme
55 «JlaBneHue TBEpABIX TEN, KUIKOCTEH
u razoB» / Beepoccuiickas
poBepouHas pabota
PeseprHbIit ypok. Paborta ¢ Tekcramu
56 1o Teme «/laBienue TBEPIbIX Te, bubnuorexa [{OK
XKUIKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepouHas paboTa
Peryaru B TexHuke, ObITY U IPUPO/IE.
57 JlaboparopHnas pabora «};/Iccnpe;c))BaHHe 0.5 bubmorexa [TOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
58 Pemrenue 3agad mo teMe «Y CIOBUS bubnnorexa LHOK

https://m.edsoo.ru/ff0a48a6




PaBHOBCCHSA pblyara»

59

Koaddunment monesnoro aercTeust
Mexanuzma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TIOCKOCTHY

0.5

60

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

but6moreka [IOK
https://m.edsoo.ru/ff0a4c48

61

Mexanudeckasi SHEpTrusl.
Kunernyeckast 1 moteHMaIbHAs
SHEprus

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

62

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUHU

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

63

YPOK-3KCIIEpUMEHT 10 TEME
"DKCnEepUMEHTAIbHOE OIIPENETICHHE
W3MEHEHUSI KHHETUYECKON U
MOTEHIMATBHON SHEPTUH MPU
CKATBIBAHUHM TE€JIa IO HAKJIOHHOU
IIJIOCKOCTH"

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnEepUMEHTAIbHOE OIIPENETICHHE
U3MEHCHUSI KUHETUYECKOU U
MOTEHIMATBHON SHEPTUH MPU
CKATBIBAHWUHM TEJIa IO HAKJIOHHOU
IIJIOCKOCTH"

65

IToBTOpEHME U3yYEHHOIO MaTepuaa
no Teme «PaboTa ¥ MOIIHOCTb.
OHeprus»

66

Kontponbnas padora nmo teme «Pabora




Y MOIIHOCTb. DHEPTU»

67 PesepBHbIi ypok. Paborta ¢ Tekctamu | bu6muoreka [IOK
1o Teme "MexaHu4eckoe IBUKeHne" https://m.edsoo.ru/ff0adee6
PeseprubIil ypok. Paborta ¢ Tekctamu
68 o Teme "Paborta. MomHOCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

I[TPOIT'PAMME




8 KUIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m = Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero H3ydyeHust  oOpa3oBaTeJIbHbIEC
padoTsI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
. but6mmoreka [IOK
1 KMHETUYECKOM TEOPUHU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1 1
3 Mopenu TBEpAOTO, JKUIKOTO U | bu6nuorexa [IOK
ra3000pa3HOro COCTOSHUN BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJIKOTO U ra3000pa3HOTr0 COCTOSIHUI 1
BEIIECTBA HA OCHOBE MOJIOKEHHUIN
MOJIEKYJISIPHO-KUHETUUECKOU TeOpUH
5 Kpucrannudeckue u amopdHsbie Tena 1 bubmorexa OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUIIPHOCTD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmMpeHue U cxxatue 1 bubmmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHUIL
9 BuyTtpennss sneprus. CriocoOsl | bu6muoteka [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bu6muoteka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIUIOBBIX CBOMCTB
BEIIECTB U MAaTEpUAJIOB B LIETSAX
sHeprocoepekeHus "

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

KonnuecTBO TEIIOTHL. yl[GJILHaH
TCIINIIOEMKOCTBD. VpaBHeHHe TCIIJIOBOTO

bubnunorexa [IOK

12 Oayanca. TermnooOMeH U TEII0BOE https://m.edsoo.ru/ff0a6976
paBHOBecHE

13 Konrponsnas pabora o remam: bu6nuorexa [IOK
"OcHoBHEIC noyoxxennss MKT" https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota

14 "UccnenoBaHue siBJICHUS bubnuorexa [{OK
TEII000MEHa TP CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer xonudecTBa TEIIOTHI,

15 HEOOXOAMMOTO JJII HarpeBaHus Teja
Y BBIICISIEMOT0 UM TIPH OXJIXKICHUU

16 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
YIEIbHOW TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TomMBa. Y 1eiabHas TerioTa bu6muoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IImaBnenue u oTBEpIEBAHUE

18 KPHUCTAJUTMYECKHUX IT)en. VnenpHas bubnmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEIIOTA IJIABJICHUS

19 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
YIEIbHOW TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBanue ¥ KOHIEHCAITHSI. bubnmoreka [JOK




Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kuneunune. Y aenpHas Temiora
napooOpa3oBaHUs ¥ KOHICHCAIIHH.
3aBUCUMOCTD TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOTO TABICHUS

but6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3zmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTENbHOMN BJIAXHOCTHU BO3/1yXxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpesielieHre
BJIQYKHOCTH BO3JIyXa

24

[TpuHIUIBI pabOTHI TETJIOBBIX
nsurareneii. [lapoBas TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CTOPAHHS

25

KIIJI TerioBoro ABUraTes.
TemnnoBbie ABUTATENH U 3aIUTA
OKpY>Karolle cpeabl

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

26

3aKOH COXpaHEeHHsI U MPEeBPALCHUS
SHEPTUH B TEIUIOBBIX MPOIIEcCcax

27

[ToaroroBka Kk KOHTPOJILHOU paboTe
o Teme "TenaoBbIie IBICHUS.
N3MeHeHue arperaTHbIX COCTOSHUI
BelrecTna"

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

28

KonrponsHas pabora o Teme
"TemoBrele ABiIeHnsa. 3MeHenne
arperaTHbIX COCTOSIHUI BellecTna'

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

29

Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B

30

VYpoxk-uccienoBanue "DieKTpuzanus




TeJl UHAYKUMEW U TIPU
CONPUKOCHOBEHHUH"

B3anmopnencTere 3apssKeHHBIX TElL.

but6moreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DJIEKTPUYECKOE MOJIE.

1 HanpsikeHHOCTD 3JIEKTPUYECKOTO bu6muoreka [IOK
nosst. [IpuHnmn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX MOJIEH
Hocurenu snexTpuueckux 3apsiioB.

33 DnemeHTapHbIi 3apsia. CTpoeHue
aToMa

34 IIpOoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubmuoteka [JOK
COXPaHEHUS JIEKTPUIECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
DNEKTPUUECKUH TOK, YCIIOBUS €TI0

35 cymiectBoBaHus. MicTounuku bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

36 JIefcTBUSI 2IEKTPUUECKOTO TOKA bubmmorera LOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenoanue "Jleiicteue

37 JJIIEKTPUYECKOTO I10JI Ha IIPOBOJIHUKHU 1
U JUAJIEKTPUKHU"

13 DJIEKTPUYECKUI TOK B METaslIax, bu6muoreka [IOK
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

39 DnexTpuyeckas Lenb U €€ COCTaBHbIE
JacTu
Cuna toka. JlabopaTopHas pabora

40 "N3mepeHue 1 peryarupoBaHUE CUIIBI 0.5 bubmmorera LOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DIEKTPUUECKOE HAMIPSKCHHE.
Bonsr™merp. JTaboparopHas pabota

bubnunorexa [IOK

H "H3mepeHune u peryimpoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HarpsKeHus"

4 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH

43 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bu6muoreka [IOK
MPOBOJHUKA OT €ro JJIUHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT

44 HanpsbkeHud. 3akoH OMa JyIsl ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaboparopHnas pabota
"UcciaenoBaHue 3aBUCUMOCTU CHIIEI

45 TOKa, UAYIIETO Yepe3 PE3UCTOp, OT 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

46 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

47 IIpaBWJIa CIIOKEHMSI HANIPSLKEHUN TIPU | bu6muoteka [JOK
MOCJIEAOBATEILHOM COCTUHEHUHN JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka

43 MpaBujIa JJis CUJIbI TOKA MPU | bubnunorexa [IOK

napajijicJibHOM COCANHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHUE

49 3akoHa OMa 11 pa3IndHOTO bubmmorexa LIOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHHMSI TIPOBOTHUKOB
50 PaboTta 1 MOITHOCTH ANEKTPUIECKOTO bu6muoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Omnpenenenue
51 a00TBI U MOIIHOCTH JJIEKTPHUUECKOTO 1 bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE e U MOTPEOUTENN
52 DIIEKTPUUECKOI DHEPTUH B OBIT bubmmorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
53 ITocTostHHEIE MATHUTEL, UX
B3alMOJIECICTBUE
54 VYpok-uccnenosanue "N3yuenue 1 bu6muoreka [IOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MaruuTHoe 1oJjie
but6mmoreka [IOK
55 3eMJIH U €ro 3HaueHue U )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3eMite
PesepBHbIit ypok. PaGorta ¢ TekcTamu
56 o teme "I1ocTOSTHHBIN bubnunorexa [IOK
aneKTpudeckuii ToK" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
poBepoyHas pabora
[IpuMeHeHne 31eKTPOMarHiToB B
57 TexHuke. JJaboparopnas pabota 0.5 bubnmoreka [JOK
"N3yyeHune neicTBUS MarHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
OJIS1 HAa MPOBOJIHUK C TOKOM"
58 DNEeKTpOABUTATEIb TOCTOSIHHOTO bubnmoreka [JOK

ToKa. Mcronbp30BaHue

https://m.edsoo.ru/ff0ac86¢




BHGKTpOI[BI/IFaTeJIGﬁ B TCXHUYCCKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.
JlaboparopHnas pabota
"KoncTtpyupoBaHue v U3y4eHue
paboTHI AJIEKTpOABUTATES "

59

KonrponsHas pabora o teme
"DnexkTpuUecKre 3apsbl.
3apsiKEHHbIE TeJla U UX
B3auMoacucTBUA. I10CTOSHHBIN
aneKTpudeckuii ToK" / Beepoccuiickas
npoBepouHas pabota

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

60

OnbIT OpcTtena. MarouTHoe mose
AIEKTPUIECKOTO TOKa MarauTHoe
T0JI€ KaTYIIKH C TOKOM

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

61

OmnbiTel @apazest. 3akoH
3JIEKTPOMArHUTHON MHIYKLIMH.
[TpaBuio Jlenia

62

OnextporenepaTop. CriocoObl
MOJTyYEHUS AIEKTPUIECKON SHEPTUH.
DNEKTPOCTAHIIMH Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

63

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUIECKUE U
Mar"HuTHbIe gBiIeHus"

64

KontponbHas padoTa mo teme
"DneKTpuYecKue U MarHUTHhIE
siBJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

65

PeseprHbIit ypok. Paborta ¢ Tekcramu
o teme "TermnoBele gBiaeHU"

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




66 PezepBHblil ypok. PaboTta ¢ Tekctamu

1o teMe "MarauTHeie sIBJIeHUS"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68

14.5




9 KUIIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrpoanueie  TIpaxTueckue fd[3yqe}mﬂ :)lﬁlc)bal;osaTeanble
padoTbI padoThbI pecypen

| MexaHnueckoe IBIKEHHUE. 1
MarepuanbHas TOUKa

2 BBogHas quarHoctuyeckasi pabora 1
Cucrema orcuera. OTHOCHTENIBHOCTh

3 MEXaHUYECKOTO JIBUKCHMUSI. 1 bubnuorexa [JOK
PaBHOMEpHOE nIpsAMOSIMHETHOE https://m.edsoo.ru/ff0ad19a
JBUYKEHUE
HepaBHomepHoe npsiMoMHetHOE

4 nerkeHue. CpeHsis 1 MTHOBEHHAas 1
CKOPOCTb

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

6 PaBHOYCKOPEHHOTI'O ABMKEHUS. 1
I'paduk ckopoctu
JlaGopaTopnas pabora "OnpenencHue

7 YCKOpEHHUsI Teja Npu | | bubnnorexka HOK
PaBHOYCKOPEHHOM JBHIKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

2 CBoOonmuHoe nmagenne tei. OIbITH |
lanunes

9 PaBHOMEpHOE nBM>XEHUE 10 1 bu6mmoreka [IOK




okpy>kHocTH. [lepron u yacrora
oOpamenus. JInaeitHas U yrioBas
CKOpPOCTH

https://m.edsoo.ru/ff0ael76

10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akoH HproToHa. Bektop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmmoreka [JOK
PaBHOpelicTBYIOIIASA cCHIla https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroTona. bubnuoreka [JOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6nmuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnmoreka [JOK
15 Cuna ynpyroeti. 3axon T'yka https://m.edso:)_.lru/fﬂ)aeca2
16 Pemrenne 3agauy mo teme «Cuna
YOPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [JOK
JKECTKOCTU IPYKUHBD» https://m.edsoo.ru/ff0ace28
18 Cuna tpenusi. Pemienue 3a1ad mo teme bubnnorexka HOK
"Cuna tpenus" https://m.edsoo.ru/ff0af738
19 KonrponsHast pabora o Teme bubmmoreka [IOK
"3akonbl HproToHA" https://m.edsoo.ru/ff0afa26
20 JlaGopaTopnas pabora "OnpenencHue bubnuoreka [JOK
KO3 pUIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa HOK
\ https://m.edsoo.ru/ff0afb8e
TPECHHS
22 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuotexa [JOK




TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
naIcHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/IBrmkeHue Ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cuctema). ['amakTuxu"
Pemrenue 3aga4d mo teme "Cuna

24 TSDKECTU Y 3aKOH BCEMUPHOTO bubmorexa HOK
S— https://m.edsoo.ru/ff0af5{8

)5 [IepBas kocMuueckas CKOPOCTb. bubnmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPAOE TEIO.

26 PaBHOBecue TBEpIOTO TENA C }}?;ISS/P/I;T:;;?S/I;M fe36
3aKpeMIEHHONW OChIO BpAICHHUS.
MowmeHnT cuinsl. L{eHTp TsxecTn
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuinsl. L{eHTp TsxecTn

73 Pemenne 3agau mo reme "MoMeEHT Bbubnmuoreka [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHHueCcKOe BUKEHUE. bubmmorexa IOK
Bsaumoeiicraie tex” https://m.edsoo.ru/ff0b0408
KontponbHas padoTa mo teme

30 "MexaHn4YeCKOe IBUKEHUE. bubmorexa LOK

BsaumoneiictBue Tea"

https://m.edsoo.ru/ff0b06ec




Nmmynbe Tena. Umnynbse cuiel. 3aKoH

Bbu6nmuoreka [IOK

31 COXpaHEHUS I/IMl'IyJ'IBCfl. Yupyroe u hitps://m.cdsoo.rw/fRO0b07fa
HEYyNpyToe B3auMoIeCTBHE

0 Pemenue 3agau mo reme "3akoH bubnuorexa [JOK
COXpaHEHHUs nMIrysbca" https://m.edsoo.ru/ff0b096¢

13 Ypok-koupepenius "PeakTuBHOE
JBH)KEHUE B MPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanuveckas paboTa U MOIITHOCTh hitps:/m.cdsoo.ru/f0b0as4

35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIIPYTOCTH Y CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue

36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHHUH TeJia 1o
TOPU30HTAJILHOM MOBEPXHOCTH»

37 CBs3b 5HEprUH U pabOTHI.
IToTenuumanpHas SHEpIrust

13 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETHYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32

19 3aKOH COXpaHEHHS SHEPTUU B
MEXaHUKE

40 JlaGopatopHnas pabora «3yuenue bubnuoreka [JOK
3aKOHA COXPaHEHHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
KonebarenbHoe ABMKEHUE U €T0

A1 XapaKTePUCTUKH. 3aTyXaroIIne bubnnorexka HOK
KosneOaHus. BeIHY X IeHHBIC https://m.edsoo.ru/ff0b1858
kosnebOanus. PezoHanc

42 KontponbHas padora mo teme: bubnunorexa [JOK




"3aKOHBI COXpPAHEHUS YHEPTUU"

https://m.edsoo.ru/ff0b2010

43

MaremaTuuecKuil U NPy KUHHBIA
MasITHUKHU

44

Ypoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia Kojie0aHui OT )KeCTKOCTH
MIPY>KUHBI U MACCHI TPY3a»

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

45

IIpeBpaiienue 3Hepruu npu
MEXaHUUYECKUX KOIeOaHUAX

46

Jlaboparopuas pabota «Onpenenenue
YacTOThI U NIepuoja KojaeOaHmi
NPY>KUHHOTO MasiTHHUKa

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

47

Jlabopartopnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPHO/Ia KoJieOaHU i
rpy3a, HOABELUIEHHOI0 K HUTH, OT
MaccChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHEL. CBOMCTBA
MexaHU4YeCKUX BOJH. [IpomonbpHbIe 1
MTOTIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenuus "MexaHHUECKUE
BOJIHBI B TBEPIOM TEJIE.
CeiicMnueckre BOITHBI"

50

3Byk. Pacnipoctpanenue u otpaxeHnue
3ByKa

51

Ypok-uccnenosanue "HabmoneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
YacTOTEI"

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTUYECKU PE30HAHC




Ypok-koH(pepeHus "YIpTpa3ByK u

Bbu6nmuoreka [IOK

53
nH(]pa3ByK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
" bubmuorexa [JOK
54 TeMe "3aKOHBI COXPAHEHMS.
" https://m.edsoo.ru/ff0b25{0
Mexanndeckue KoyeOaHus ¥ BOJTHBI
KontponbHas padoTa mo teme
55 "3aKoHBI cOXpaHeHMs. MexaHnyeckue
KoseOaHus U BOJHBI"
56 DNeKTpOMarHuTHOE TOJIe. bubnmoreka [JOK
DNEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "[kama
58 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexka HOK
Hcnonb30BaHUE 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJ1s1 COTOBOM CBsI3U"
VYpoxk-uccnenopanue "M3yuenne
. bu6mmoreka [IOK
59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Pemrenue 3agau Ha onpeneneHue
60 YaCTOThI U JUIUHBI JIEKTPOMarHUTHON
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 Cko OI())TB cBeTa Bomi)osme CBOMCTBa bubmorexa [TOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonunennoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [OK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
63 3aKOH OTpa)KEHHsI CBETA. 3epKaJia. bubmunorexa [JOK




Pemenue 3agau Ha npuMeHEHUE
3aKOHA OTPaKCHHSI CBETa

https://m.edsoo.ru/ff0b38c4

IIpenomiienue cBeta. 3aKkoH

bu6mmoreka [IOK

64
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKECHUE CBETA.
65 Hcnons30BaHue MOJHOTO BHYTPEHHETO bubmorexa HOK
yp https://m.edsoo.ru/ff0b3c5¢
OTPaXXEHUS B ONTHYECKUX CBETOBOJIAX
Jlaboparopnast pa6ota "HccnenoBanue
66 3aBUCHUMOCTH yTJia TPETOMIICHUS
CBETOBOTO JTyua OT yIJIa [aJICHUus Ha
rpanute "Bo3ayx-crexiao""
VYpoxk-konpepenuus "HcnonapzoBanue
67 MOJHOTI'O BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI, OITUKOBOJIOKOHHAS CB3h"
Bbubnuoreka [IOK
68 JInnzel. OnTuyeckast cujia JIMH3EI
https://m.edsoo.ru/ff0b3f2¢c
Bbu6munoreka [IOK
69 ITocTpoenune n300paskeHN B INH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTopHnas pabora "OnpeneneHue
70 box Ic)Horft)) aCETOSIHI/IH u OII)ITH‘ICCKOﬁ bubmorexa [IOK
y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JTMH3BI
71 Ypok-koHpepeHus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I';ma3 kak onTuyeckas cucTema. 3peHue bubmorera [TOK
9P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "JledexTo
3penus. Kak coxpanurts 3peHue"
74 Kontponbnas padora mo bubnuotexa [JOK




TeMaM:"3aKOH IIPEJIOMJICHUS CBETA.
JInnzer"

https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3NoKeHUIo OEJI0ro CBeTa B CIEKTP U

75 BOCIIPUATHUIO LIBETA IIPEIMETOB IIPU UX buommorexa HOK
https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 LIBETOBbIC
¢bunbTpH"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBA CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus’"
77 OmeiTel Pe3epdopaa u utanerapHas bubnnorexka HOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue v NoriomeHue cBera
79 atomoM. KBauTel. JInuneituateie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "HaGmrogenue bubnnorexka HOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hyknonnas bubnmoreka [JOK
MOJEeIb https://m.edsoo.ru/ff0c18ac
PannoaktuBHbIE TpEBpaLICHUS.
83 I/I:(;TOHH. PemeHHpe 3:1))1;?1 0 TeMeE: bubmorexa [IOK
https://m.edsoo.ru/ff0clal4
"PaguoakTrBHBIE MTpEeBpaIlieHUs "
24 KonrponsHas paborta no teme: bubnuoreka [JOK
"PaIno0akTUBHOCTD" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmonypacnana




VYpoxk-koHpepenuus "PagroakTHBHBIE

86 W3JIy4YEHUS B PUPOJE, METUIIMHE, buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2126
TEXHHKE
SnepHble peakiy. 3aKOHbI
87 COXIZI))aHeHESI 3apsiIOBOTO U MacCOBOTO bubmorera HOK
https://m.edsoo.ru/ff0c1¢58
qucen

28 DHeprusi CBA3U aTOMHBIX sifep. CBs3b bubnnorexka HOK
MAaccChl ¥ JHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakun"

90 Peakuuu cunTe3a u n1eiaeHus saep. bubnmoreka [JOK
Ucrounnku sneprun ConHLA U 3BE3N https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas

91 sHepreTuka. JlencTus
PaIMOAKTUBHBIX U3ITyYCHUH Ha JKUBBIE
opraHu3msl"

[ToaroToBka K KOHTPOJILHOM paboTe MO

9 Teme "DJIEeKTPOMArHUTHOE TI0JIE. bubnnorexka HOK
DNEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBnic sBncHu"

KontponbHas padoTa mo teme

93 "DIeKTpOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBnic sBncHuS"
[ToBTOpeHmE, 0600IIEHNE.

94 JlaGopaTopubie paboThI 1O Kypcy bubmorexa [IOK
" o " https://m.edsoo.ru/ff0c245a

B3aumonelictsue ten
95 [ToBTOpenue, 0606meHue. Pemenue bubnmoreka [JOK




paC‘-IeTHBIX 1 KAQYCCTBCHHABIX 3a1a4 I10
teme "TemnoBsie npouecco”

https://m.edsoo.ru/ff0c2572

[ToBTrOpenue, o6o0menue. Pemenne

bu6mmoreka [IOK

1
96 pPacUYEeTHBIX U KaYECTBEHHBIX 3a;[a1{ o hitps://m.edsoo.r/f0c2a22
teme "KIIJ] TemioBsIx ABUTaTenei"
[ToBTOpenue, o6o0menue. Pemenune
bu6mmoreka [IOK
97 pacUETHBIX U KQaYECTBEHHBIX 3a/a4 0 1
" R https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anexTpoycTaHOBOK
[ToBTOpeHme, 0600IIEHNE.
98 JIaGoparopHble pabOTHI IO KyPC 1 1 bubmorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBEBIE IBIICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 tekcramu 1o teMe "Konebanusa u 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBbBIE 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBaHToBas n 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME







MPOBEPSIEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OFPA30OBAHMUS

7 KIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iiniaTb SABJICHUA IO OMNMCAHUIO HX XaAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIONIUX JAHHOE (PU3NUECKOE SBJICHHUE

1.3

pacno3HaBaTh MPOSBICHHWE W3YUYEHHBIX (PU3MUECKUX SIBICHUUA B
OKpY’KaloIIeM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lady B yueOHYIO, BBIICISThH

CYyIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3UUECKUX SIBICHUN

1.4

OMKCHIBATh M3YUYCHHBIC CBOHCTBA Tel U (PU3MYECKUE SBICHHUS,
UCTIONB3ysl (DU3WYECKWE BEIMYUHBI, TP OIUCAHUU TPABUIHHO
TPAKTOBAaTh (U3UYECKUH CMBICI HCIONB3yeMBIX BEIMYUH, WX
0003HaYCHHSI U €AMHUIIBI (PU3UUYECKUX BEJIMYWH, HAXOAUTH (DOPMYIIHI,
CBS3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEIUYHHY C JIPYTUMHU
BEIMYMHAMH, CTPOUTh TpapUKHW  HM3YYCHHBIX  3aBHCHMOCTEH

bU3UYECKUX BETUINH

1.5

XapaKTepu30BaTh CBOMCTBAa TeJs, (PU3MUECKHE SBJICHUSI U IPOLECCHI,
UCIIOJIBb3Ysl HW3YUYEHHBIE 3aKOHbl, NpPH 3TOM JIaBaTh CJIOBECHYIO
GbopMyNIHMpOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4eCcKoe

BBIPAKCHUE

1.6

OOBSCHATh (PU3UYECKUE SBICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
yhcllie M B KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATL MNMPUYUHHO-CICACTBCHHBIC CBA3H, CTPOUTH
o0bscHeHME W3 1 — 2 JIOTMYECKHMX IIaroB c omopoil Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX SABICHHUN, PU3MUECKUX 3aKOHA U

3aKOHOMEPHOCTHU

1.7

peuath pacu€THbie 3aauu B 1 — 2 neiCTBHS, UCIOIb3Ys 3aKOHBI U




dbopMyIibl, CBS3bIBaAIONINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCJIOBMSL 3aJa4yd 3alMChIBaTh KPATKOE YCIOBHE, IOJACTABIATh
buznyeckue BeNUIUHBI B POPMYIIBI U POBOJUTH PACUETHI, HAXOAUTh
CIPaBOYHbIE JaHHbIE, HEOOXOAUMBIE JJISl PEIIEHUs 3a]ay, OLICHUBATh

PEATUCTUYHOCTD MOJTyYeHHON (PU3HMUECKON BETMYMHBI

1.8

pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEHINTh IMPH MTOMOIIU
¢u3NYecKuX METOAOB, B ONHMCAHWU HCCIEIOBaHUS  BBIICISTH
MPOBEPSEMOE MIPEIIOI0KEHUE (rumoresy),  pasznuyaTh u
UHTEPIPETUPOBATh MOJYUYEHHBIM pe3ynbTaT, HaXOAWTh OIIMOKU B

XO0J¢ oIibITa, ACJAaTh BBIBOALI I10 €0 pE3yJjibTaTaM

1.9

IMPpOBOAWTL OIBITEI 110 HaGHIOIIGHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM WJIH
GU3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
NPEIONIOKEeHNsI, CcOOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyA0BaHUs, 3aMMCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJHATH TIPSIMBIE W3MEPEHHS C HCHOJIB30BAHWEM AHAJIIOTOBBIX H
UQPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKAa3aHUS NMPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

OPOBOIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HUYECKOMN
BEJIMYMHBl OT JAPYTOM C MHCIONb30BAHUEM MPSMBIX H3MEPEHUM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YEOHOT'O HCCIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBIIOJHATh U3MEPEHMS, CIELYs IPEIOKECHHOMY IUIaHy,
(UKCUpOBaTh pe3yNIbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOJINI U TpaMKOB, J€JIaTh BBIBOIbI

110 pe3yJibTaTaM HUCCICAOBAHUA

1.12

MPOBOJNTH KOCBEHHBIC HM3MEpPEHUs (PU3UUYCCKUX BEIUYUH, CIEIYS
NPEJI0KEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUN U3MEpPEHH coOuparth
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIATH 3HAYCHUE HCKOMOM

BCIIMYHHBI

1.13

coOmoaTh mMpaBWiIa TEXHUKH O€30MacHOCTH TpuU  pabore ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh MPUHIUIBI JCHCTBUS NPUOOPOB M TEXHMUYECKHX
YCTPOWCTB, XapaKTepHU30BaThb MPUHLMIBI JEUCTBUS HU3YyUYECHHBIX
npuOOpPOB M TEXHMYECKHX YCTPOMCTB € TOMOIIbIO HMX OIUCAHWSA,
UCIIONIb3YSl 3HAHUS O CBOMCTBaX  (PUBMYECKUX  SBJICHUH H

HE00X0uMbIe (PU3MUYECKUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

OPUBOIUTH TPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MPUMEPaXx)
NPaKTUYECKOTO UCTIONB30BaHUS (PU3NICCKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juig  obOecriedeHust 0€30MacHOCTH Tpu  OOpalieHuu ¢
npudOpaMu U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIICH cpeie

1.16

OCYILECTBIISATh OTOOp MCTOYHUKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBUM C 3a/JlaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M IyTEM CpPAaBHEHUS pa3IMYHBIX HCTOYHHMKOB
BBIICTATh MHPOPMAIMIO, KOTOpasi SBIAETCS MPOTUBOPEUMBOU WU

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BaTh pu BBITIIOJTHEHUH y4eOHBIX 3aaHUI
HAYYHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3UYECKOrOo  COAEp KaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIAaJeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HHPOPMATUN

U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKUE NMUChMEHHbBIE U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAHK (PU3HIECKOTO
COJepKaHusA, B TOM 4Hcle MyOIUYHO JIeNaTh KpaTKhe COOOIICHUS O
pe3yibpTaTax IPOEKTOB WIM Y4YEeOHBIX MCCIEIOBaHUN, IpPHU 3TOM
IPAMOTHO HCIIOJIb30BAaTh WM3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(bu3KKH, CONMPOBOXKIATH BHICTYIIJICHUE MPE3eHTalUeH

1.19

IpY BBITOJHEHUN YYEOHBIX MPOEKTOB U HCCIICAOBAHUI paclpeneisiTh
00513aHHOCTH B IpyMNIIEe B COOTBETCTBUHU C MOCTaBIEHHBIMU 33a/1a4aMH,
CIEIUTH 3a BBIIOJHCHUEM IUIAHA NEUCTBUM, aJCKBATHO OLEHUBATH
COOCTBEHHBIM BKJaJ B JEATEJBHOCTh TPYNIbl, BbICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBast MHEHHUE

OKPYXKaroIINX

8 KUIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HUCIIOJIBb30BaTh NIOHATHUA

1.2

pas3iiniaTb SABJICHUA MO OMNHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/IBI/II-ICCK0€ SABJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YucCie (U3NYECKUE SIBICHHUS B MPUPOJE,
IpU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUCCKUX SBICHUIN

1.4

ONHUCBHIBATH H3yYEHHBbIE CBOMCTBA TeJ M (PU3NUYECKUE SBICHHUA,
UCTIONB3ysl (U3MYECKHe BEIMYUHBI, IMPU ONUCAHUU MPABUIHHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICA  MCIOJB3YEMbIX  BEJIWYMH,
0003HauCHHS ¥ €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIBL,
CBA3BIBAIOIME JAaHHYIO (PU3MUYECKYI0 BEJIUYMHY C JPYyTUMHU
BEIMYMHAMHU, CTPOUTH  TpapUKHd  M3YUYCHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MUECKHE SBJICHUSI U IPOLECCHI,
UCIIOJIb3Ysl HW3YUYEHHBIE 3aKOHbI, NpPH 3TOM [IaBaTh CJIOBECHYIO
GbopMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

O0BSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4eHHBIX CBOICTBa

buznyecKux sIBIEHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7ayu B 2 — 3 NEHCTBHS, UCIOIb3Ys 3aKOHBI U
dbopMyIibl, CBA3BIBaIONINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUS 3a/1a4Ml 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK
JAHHBIX JUIi pelIeHHWs 3a/Jadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HEOOXOoUMBbIE Uil €€ pelIeHUs, MPOBOAUTH PacyEéThl U CPaBHUBATH
IMMOJIYUYCHHOC 3HA4YCHUC (bHBPI‘-IGCKOﬁ BCIIMYHNHBI C H3BCCTHBIMHU

JaHHBbIMU

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOXHO PEHIMTh IMPH MOMOIIU
(U3UYECKUX METOOB, UCTIONB3Ys OMMCAHUE UCCIICIOBAHMSI, BBIACIATh
pOBEpSIEMOE MPENINOJIOKEHNE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

IMPOBCACHUA UCCIICAO0OBaHNA, ACJIaTh BBIBOABI

1.9

IMPOBOAWTL OIBITEI 110 HaGHIOIIGHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM WJIH
GU3MYECKUX  CBOWCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

OpPEINON0KEeHUs,, CcoOUparb  yCTaHOBKY U3  MPEIOKEHHOTO




000pyI0BaHUs, ONMUCHIBATH X0/ OMBITA U (HOPMYTUPOBATH BBHIBOJIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB U AATYNKOB (PU3MUECKUX BEJIHYMH, CPABHUBATH PE3YJIbTATHI

U3MEPEHHI ¢ y4€TOM 3a/1aHHOH a0COIOTHOM MOTPEITHOCTH

OPOBOIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HUYECKOMN
BEJIMYMHBl OT JAPYrOM C HCIIOJIB30BAHUEM MPSAMBIX H3MEPEHUI:
IUIAHUPOBATh HCCJIEIOBAaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpEHus, clenys  IpeUIoKeHHOMY  IIaHy, (pUKcHpoBaTh
pe3yabTaThl MOJyYECHHON 3aBHCHUMOCTH B BHJE TaOIUI] U TpadHKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHBIE  W3MEpPEHUs  (U3UYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
clelyss MpPENJOKEHHOM WHCTPYKLUMH, W BBIUUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

coOmomaTh mMpaBWiIa TEXHUKH O€30MacHOCTH TMpu  padbore ¢

1a00paTOpHBIM 000pyI0BaHUEM

1.14

XapaKkTepu30BaTh MPUHLUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (DM3MYECKUX SBJICHUH M HEOOXOAUMBIE

bu3nYecKrue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEpPUTEIbHbBIC
npuOOpHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTAaBIISITh CXEMBI
JNEKTPUYECKUX IIeTe ¢ TMOCHeOBAaTEeIbHbIM U TapaljieIbHBIM
COCIMHEHUEM  DJJIEMEHTOB, pa3inuas yCIOBHbIE 0003HAYCHHUS

OJIEMCHTOB JJICKTPUUCCKUX ueneﬁ

1.16

NPUBOAUTH TPHUMEPHl (HaXOAuTh HWH(OpPMAIMIO O MpUMepax)
NPaKTUYECKOTO UCTIOIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCEIHEBHOM
KU3HM i oOecriedeHus: 0e30MacHOCTH TpH  OOpamieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPY KArOIIEeH cperie

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEpKaHUsI B CETH
HHrepHeT, Ha OCHOBE HUMEIOLIUXCSA 3HAHWM M IyTEM CpPaBHEHMS
JIONOJIHUTEIBHBIX HCTOYHUKOB BBLACIATh HHGPOpPMALUIO, KOTOpas

SIBIISICTCSI IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BAaTh MPHU  BBHIMOJHEHUMHM Y4YEOHBIX 3aJaHUN  HAay4HO-




HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJEpKaHUs, CIpPaBOYHBIC
MaTepuaisl, pecypchl cetw MHTepHeT; BinageTrs  NpuémMamu
KOHCTIEKTUPOBAHHs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OJHOH

3HAaKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPATKHUE YCTHbIE COOOIICHMS,
0000mas wHQOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (UIUIECKOTO
collep)kaHusl, B TOM 4YHCiIEe NYOJIMYHO TMPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM UCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCMOJIb30BATh W3YUYCHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYIUICHHUE ITPE3CHTALIUCH

1.20

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUN (PU3UUECKUX
MIPOIIECCOB paCIPEACNATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JNEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJaeKBAaTHO  OILICHUBATh
COGCTBGHHLIﬁ BKJIag B NCATCIIBHOCTD I pynHBI, BI:ICTpaI/IBaTI:
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

paspenatb KOHQJIUKTHI

9 KUIIACC

Kon
NpoBepPsSIeMOro
pe3yJbTarTa

[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCITOJIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iiniaTtb SABJICHUA MO OMNMUCAHUIO HX XaAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIONIMX JAHHOE (PU3NUECKOE SBJICHUE

1.3

pacmo3HaBaTh MpPOSBICHHWE W3YUYEHHBIX (U3NMUECKUX SIBICHUUA B
OKpY’KaloIleM MHpE, B TOM 4Yucie (U3NYECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a/lady B yueOHYIO, BBIICISThH

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBICHUN

1.4

OMHCHIBATh M3YUYCHHBIC CBOHCTBA Tel W (PU3MYECKUE SBICHHUS,
UCTIONB3ysl (U3WYECKWE BEIMYUHBI, TIPU OINUCAHUU TPABUIHHO
TPaKTOBaThb  (PU3MYECKUN  CMBICT  HUCHOJB3YEeMBIX  BEJIMYUH,
0003HaYCHHSI U €AMHUIIBI (PU3UYECKUX BEJIMYWH, HAXOAUTh (DOPMYIIHI,

CBS3BIBAIOIIME JIaHHYIO (PU3MUYECKYI0 BEIUYMHY C JPYTUMHU




BEIIMYMHAMHU, CTPOUTh  TpapUKHd  M3YUYCHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MUECKHE SBICHUSI U IPOLECCHI,
UCIIOJIb3YSl HW3YUYEHHBIE 3aKOHbl, NpPH 3TOM [IaBaTh CJIOBECHYIO
GbopMyNIHMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUE

1.6

O6’b$ICHSITI: (I)I/IBI/I‘-IGCKI/IG MponccCol U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHLIC CBA3U, CTPOUTD 06’[)$ICHCHI/IG nu3 2
— 3 JIOTMYECKUX IIAaroB ¢ MOMOIIbI0 2 — 3 HM3yYEHHBIX CBOWCTBA

bu3nUecKux ABICHUM, GPU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pematb pacy€THble 3ajadd (ONMpArolMecss Ha cuctemy u3 2 — 3
YPaBHEHUI), HCIONB3ysT 3aKOHBI ¥ (OPMYINBI, CBS3BIBAIOLINE
¢u3uueckue BENMMYMHBI: Ha OCHOBE aHAIW3a YCIOBHS 3a/1a4d
3aIMCHIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIONINE WIIH
U30BITOYHBIE JaHHBIC, BEIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUISL pELICHUs], TPOBOIUTH pacdEéThl M OICHUBATh PEATMCTUYHOCTD

IMOJIYYCHHOT' O 3HAaUCHU A (bmnqecxoﬁ BCJINYHHBI

1.8

pacro3HaBaTh MNpPOOJEMbI, KOTOPbIE MOXKHO pPEIIUTh IPH I[TOMOIIN
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMMCAHUE HCCIICAOBAHUS, BBIICSATH
IpoBepsieMOoe TPEANOoI0KEHNE, OLIEHUBATh NPABWILHOCTh MOPSAKa
MPOBEICHUS] HUCCIICAOBAHUsSA, J€JIaTh BBIBOJbBI, HHTEPIPETUPOBATH

pe3ybTaThl HAOMIOIEHHU U OMBITOB

1.9

NPOBOJUTH OIBITH TI0 HAOMIOACHUIO (QU3MYECKUX SIBICHUH WU
(GU3UYECKUX CBONCTB TENI: CAMOCTOSITEIBHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 000pYyIOBaHHUS, OMMCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, HOPMYyITUPOBATH BBHIBOIBI

1.10

OPOBOIUTH TPH HEOOXOJUMOCTH CEpPHI0 TMPSIMBIX HM3MEPEHUH,
OTIpe/IeTIsisl CPeIHee 3HAueHHWE H3MepseMOi BeIndHuHbI ((POKYyCHOE
paccrosiHie coOuparomield JHH3BI), 00OOCHOBBIBaTH BBIOOp crocoba

HU3MEpPEHHsI (M3MEPUTEIHHOTO MPUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEITUYHMH C
UCIIOJIb30BAHUEM MPSIMBIX H3MEpPEHUM: IUIAaHUPOBATH HCCIEIOBAHMUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (UKCUPOBATH pE3yJIbTaThbl

HOHy‘{eHHOf/'I 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCINYHUH B BHAC Ta6JII/ILII/I




rpauKoB, JeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIIECIOBAHUS

1.12

OPOBOJUTH  KOCBEHHBIE  W3MEpPEHUs  (U3UYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MPEAJOKEHHOW HHCTPYKIMH,
BBIYMCIIATh 3HAYEHUE BEJIIMYMHBI M AHAJU3UPOBATh IOJTYYEHHBIE

pe3yJIbTaThl C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh IMpaBWja TEXHUKH Oe3omacHOCTH Tpu pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (U3UYECKUX MOJENEHl:
MaTepHagbHasi TOUKa, aOCOIIOTHO TBEPIIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBE€Ta, Jy4, TOHKAas JINH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOZCIIb aTOMHOTIO AApa

1.15

XapaKkTepu30BaTh MPUHLUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIHUCAHUS, HCIOJb3Ys
3HAHUS O CBOMCTBaX (U3UYECKUX SBICHHMA U HEOOXOIUMbIE

(1)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHICHUH y4eOHO-ITPAKTUYECKHX
3ajjay, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS N300paKEHUH B MIIOCKOM

3epKaie U CoOMparomei JIMH3e

1.17

NPUBOIUTH TPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MpPUMEpPaXx)
NPaKTUYECKOTO UCTIONBh30BaHUS (PU3NICCKUX 3HAHUH B MTOBCEIHEBHOM
KU3HU g obecriedeHust 0e30MacHOCTH Tpu  OOpalieHuu ¢
npudOpaMu U TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOTIOICHHSI HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpeie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUN (PHU3UIECKOTO COJACPIKAHUS B CETH
NHTepHeT, caMOCTOSTENIbHO (OPMYIHpPYs TOUCKOBBIM  3arpoc,
HaxXoJUuThb noyTn OIMpPCACIICHUS AOCTOBCPHOCTU HOJIy‘-ICHHOﬁ
uHGOpMallMM Ha OCHOBE HMEIONIMXCS 3HAHUM U JIOTOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJB30BaTh TPU  BBHINOJHEHUH YYEOHBIX 3aJaHUi  HaydHO-
HOMYJIIPHYIO JINTEPATypy (PU3UYECKOIO COJEpKAHUSA, CIPaBOYHBIE
Marepuaisl, pecypcbl cerh MHrepHeT; BiageTts  npUéMamMu

KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMALUU U3 OJHOMI




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaTh COOCTBCHHBIC MUCHMEHHBIE W YCTHBIC COOOIICHUS Ha
OCHOBE WH(GOPMAIIUM M3 HECKOJbKHUX MCTOYHUKOB (PU3UUECKOTO
COJIepKaHusl, MyOJIMYHO TPEICTABISITh PE3yJIbTaThl MPOEKTHON WU
HCCIICIOBATEIbCKOM JIeSITeILHOCTH, npu 3TOM rpaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIM MOHATUMHBINA anmapaT u3y4aeMoro pasjaeina
GU3MKA W CONMPOBOXKIATh BBICTYIUICHHWE TIPE3EHTAIMed C Y4YETOM

0C0OEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB U UCCIECIOBAHUN (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMi, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JNEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBAaTHO  OILICHUBATh
CO6CTB€HHLII>1 BKJIag B NCATCIIBHOCTD I pyr[l'[LI, BI:ICTpaI/IBaTB
KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

paspemars KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon
3JIeMEeHTAa

IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUS

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupone. SBieHus npUpPOABL.
OusnyecKkue SBICHHA: MEXAHMYECKHE, TEIUIOBBIE,

SJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

@usnueckue BeNMUMHBL. V3MepeHne  (QHU3MUECKUX
BenmuuuH.  Dusmyeckue  npubopel.  Ilorpemnocts

n3MepeHnil. MexayHapoiHasi cucTeMa eIMHULL

1.3

EcrecTBeHHOHAY4HbII METO/A TMO3HAHUS: HAOIIOACHUE,
IIOCTAaHOBKA HAay4YHOT'O BOIPOCA, BBIIBM)KCHHE THIIOTE3,
HKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHUE

Ha0JIFOaeEMOTO ABJICHUS

1.4

Onucanne PU3NUECKHUX SBICHUN C TIOMOIIBIO MOJIETIeH

1.5

[TpakTuyeckue pabOTHI:

N3MepeHne paccTosTHUM.

W3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pasMepoB MabIX TEJ.

N3mepenune TtemnepaTypbl MpPU MOMOLIM KUIKOCTHOIO

TEPMOMETpA U JaTYUKa TEMIEPATyPbI

ITEPBOHAYAIJIbHBIE CBEJEHNM A O CTPOEHNU BEIIIECTBA

2.1

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.
OnbIThl,  JTOKa3bIBAIOLIME  JIUCKPETHOE  CTPOEHUE

BEIECTBA

2.2

JBmkenue 4actuil BemectBa. CBs3b  CKOPOCTH
JNBH)KEHUS YaCTHL[ C TeMmmeparypou. bpoyHOBckoe

nBKeHue, 1uddy3us

23

B3aumopeiicTBre 4acTuIl BEIIECTBA: MPUTSIKEHUE U

OTTAJIKMBAHHUC




24

ArperaTHpIe COCTOSIHHSI BEIECTBA: CTPOCHHUE Ta30B,
KUIAKOCTEH ©  TBEPABIX  (KPUCTAUIMUECKHX) Tell.
B3anMocBs3b MCKOY CBOMiCTBaAMU BCIICCTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

2.6

[TpakTuyeckue pabOTHI:

Omenka paumamerpa aTomMa METOAOM  psijaoB  (C
UCTIOJIb30BaHuEM (hoTorpadmii).

OmbITH IO HAOMIOCHUIO TEIUIOBOTO PACIINPEHUS Ta30B.
OmbITHI o 00HAPYKEHHIO JeUCTBHS CHIT

MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBUDKEHUWE U B3AMMOJIEMCTBUE TEJI

31 Mexanuueckoe IBYDKEHUE. PaBHOMepHOE Hu
' HEPAaBHOMEPHOE JIB)KECHHE
32 Cxopocts. CpenHsii CKOpPOCTb NpPU HEPABHOMEPHOM
' JNBH>KEHUU. Pacu€r myTu 1 BpEMEHU JABUKECHUS
SIBnenne uHepuuM. 3akoH MHEpUMU. B3aumoneincrtsue
33 TeJ KaK MPUYMHA U3MEHEHUs CKOPOCTH JBUKEHUS TEl.
Macca kak Mepa MHEPTHOCTH Teja
34 [TnotHOoCTh BemiecTBa. CBsI3b INIOTHOCTH € KOJIMYECTBOM
' MOJIEKYJ B eIuHUIE 00bEMA BEleCTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOICHCTBHS TEN
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOIIIbIO JUHAMOMETPA
37 SBneHue TAroTeHus M cuia TsbkecTh. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
33 Cuna tpenus. TpeHHE CKONBbXKEHUS U TPEHHE MOKOSI.
' TpeHue B mpupoie U TEXHUKE
39 CroxeHne Ccwi, HampaBiIEHHBIX MO OJHOW MPSMOM.
. PaBHOpelicTBYIOIIASA CHIT
[TpakTuyeckue pabOTHI:
3.10 OnpeneneHue CKOPOCTH  PaBHOMEPHOTO  JABMIKECHHS

(mapmca B KHNAKOCTH, MOACIN QJICKTPHUYCCKOTO




aBToMoOMIIE W Tak janee). OmpeseneHue cpemHen
CKOPOCTH CKOJIb)KEHHS Opycka WIM IIapuka IO
HAaKJIOHHOM  IUIOCKOCTH.  OmpenenaeHue  IMJIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTh pacTshKeHus (aedopmaruiu) mpyXHUHBI OT
NPUIIOKEHHOW  Ccwibl. ONBITB, JAEMOHCTPUPYIOLINE
3aBUCUMOCTB CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tesa U

XapakTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEH

3.11

Du3nuecKue SIBICHUS B IPUPOJE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,

NIeiCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue ycTpoicTBa: AMHAMOMETP, MOIITUITHUKA

JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTEM 1 TA30B

Hasnenue TtBEpmoro Tena. CrocoObl YMEHBIICHUS H

+ YBEJIMYEHUS TaBIICHUS
4o JlaBrmeHue raza. 3aBHCUMOCTD JaBJICHUS ra3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMU U
' razamiu. 3akoH [lackans. [lHeBMaTHUEeCKHE MAIIMHBI
3aBUCUMOCTh  JaBJICHUA JKUIKOCTH OT TJIyOWHBI.
4.4 I'unpocratuaecknii mapagokc. CooOnIaromuecs coCy/Ibl.
I'unpaBnuyeckue MeXaHU3Mbl
Atmocdepa 3emnu u atmochepHoe AaBiaeHue. [IpudauHbI
45 CYIIIECTBOBAHMS BO3AYIIHONW 000m049ku 3emiu. OnbIT
' Toppuyemnu. 3aBUCUMOCTh aTMOC(HEPHOTO TaBJIICHHUS OT
BBICOTHI HaJl YpPOBHEM MOPSI
46 Wzmepenue armocgepHoro nasineHus. I[IpuGopsl s
' U3MEpEHUsl aTMOC(EPHOTO TABICHUS
JleicTBrE KUAKOCTM U ra3a Ha IOIPYKEHHOE B HHUX
4.7 Tenmo. BreiTamkuBaromas (apXxumemoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxomnaBanue
49 [TpakTuyeckue pabOTHI:

HccaenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT




00BéMa TOTPYKEHHOW B KHUAKOCTh YacTH Tea.
OnpeneneHre BHITAIKUBAIOLIECH CUJIbI, NEUCTBYIOIIECH Ha
TENO,  NOrpykéHHoe B KuUAKocTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeNo B JKUIAKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLME  3aBUCHUMOCTh  BBITAJIKMBAOLIEH
CHJIBI, ICHCTBYIOLICH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOTPY>KEHHOM B JKMJIKOCTh YAaCTH Tela U OT IJIOTHOCTH
KUIKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMPOBAaHME  JIOAKM M OIpeAelieHHe €

Ipy30I04bEMHOCTH

4.10

dusznueckue  SABIEHUS B MPUPOJE:  BIMSHUE
aTMoc(epHOro JaBieHHs Ha KUBOM OpraHU3M, IIaBaHUE

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOMIAIOIIMECS COCYIHI,
YCTPOMCTBO BOJONPOBOAA, THIPABIUYECKUNA Tpecce,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' M

5.1 Mexanndeckasi pabora
5.2 Mexanuueckas MOITHOCTh
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAas
' iockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHS phIuara K OJIOKY
«3omoroe  mpaBuiao»  MexaHukd.  KoaddurnmeHnr
5.5 IIOJIE3HOTO JIEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 IToTeHunanpHas 3HEPTUU TENA, IOJHATOrO HAJl 3eMIEN
5.7 Kunetnueckas sHeprust
s g [TomHast mMexaHW4ecKasi SHEprus. 3aKOH HM3MEHEHUS U
' COXPAaHEHHUS MEXaHUYECKON SHEPrUn
[TpakTuueckue pabOTHI:
59 Omnpenenenue pabOThI CHIIBI TPEHUS MPU PAaBHOMEPHOM

JABHMKCHHHN TCJla IIO FOpHSOHTaHBHOfI IMOBCPXHOCTH.




Hccnenosanue yCIIOBHI paBHOBeCHs phluara.
Nsmepenne KIIJ HakimoHHOW mockoctu. W3ydeHue

3aKOHa COXpaHCHU MEXaHU4YeCKOMH SHCpPIruun

duznyeckue SIBICHUS B npupoac: pblHyaru B TCIIC

5.10
YelioBeKa
TexHuueckne yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HEMOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pa3aea 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHHS BellecTBa. Macca U pa3Mepsl
' Mosiekysl.  OmbIThI, MOATBEPKIAIOIINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TeOpun
Mopnenn  TBEpAOrO, SKUIAKOTO W Ta3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucrammudeckue u amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH W TBEPIBIX Tel
6.3 Ha OCHOBE TIOJIOKEHUNA MOJEKYJISIPHOKUHETUYECKON
6
Teopuu
6.4 CMauuBaHuE U KalWIISIPHBIE SIBICHUS
6.5 TeruioBoe pacilIupeHue U cxxaTue
66 Temnepatypa. CBsi3b TeMIeparypbl €O CKOPOCTBIO
. TEIJIOBOTO ABM)KEHUS YaCTHII
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsT BHYTPEHHEH
. SHEPruu: Terionepeaaya U coBepIleHrue paboThbl
68 Buasl Tensonepenauu: TEmIONPOBOIHOCTh, KOHBEKIUS,
. U3ITy4YeHue
6.9 KonuuectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTh




BCIICCTBA

TemmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIIOBOTO OanmaHca
611 [InaBrneHue u OTBEpAEBaHUE KPUCTATUIMYECKUX BEIIECTB.
' VY nenbHas TemoTa MIaBiIeHUs
[TapooGpazoBanue wu  KoHAeHcamus.  Mcmapenwue.
612 Kumenne. VYpenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBUCHMOCTh TEMIIEpaTyphbl KUIMIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeTbHAs TEII0Ta CrOPaHUs
[Mpunnuner  paboter  TermmoBeix — aBuratenet  KITJ]
6.15 TEIUIOBOI'O ABUTraTelisa. TemIoBRIC ABUraTEId U 3allliTa
OKpYKaroIlEeH cpeabl
3aKOH COXpaHEHUS U MPEBPAIlleHUs SHEPTUU B TEIUIOBBIX
6.16
mporeccax
[IpakTuueckue pabOTHI:
OnbIThI o 0OHapyKEHUIO JIEUCTBUSA CUI
MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN
COJIM WJIU caxapa.
OnbIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.
Omnpenenenue JaBIeHUs BO3yXa B OAJUIOHE IIMPUIIA.
6.17 OnbIThl, IEMOHCTPUPYIOLIHME 3aBUCHUMOCTDH JaBJICHUS

BO3/lyXa OT €ro o0bEMa U HarpeBaHus WIH OXJIAXKIECHUS.
[IpoBepka rumores3pl JMHEWHOW 3aBUCUMOCTH JUJIMHBI
CTONOMKA KHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPaTypBbl.

HaGnronenne m3aMeHeHHs BHYTPEHHEHW SHEPruM Tejla B
pe3ysbTare Terionepeaadn U padoThl BHEIIHUX CHII.
HccnenoBanue siBIeHUS TEMJIOOOMEHA TIPU CMEIIMBAHUN

XOJIOJTHOW Y TOpsTYE BOJIBI.




OrmpeneneHde  KOJWYECTBA  TEIUIOTHI, MOJIYYEHHOTO
BOJIOW TIpU TEIUIOOOMEHE C HAarpeThiM METaUIMYECKUM
HWIAHAPOM.

Onpenenenue yneabHON TEIUNIOEMKOCTH BEILIECTBA.
UccnenoBanue npoliecca UCTIapeHus.

OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Ompenenenue yAeIbHON TEIIOTHI TUTABJICHHUS JIb/IA.

6.18

dusnyeckue SBJICHUS B TMPHPOJC: TOBEPXHOCTHOE
HATSOKCHUE W KAaNWULIPHBbIE SBJICHHS B TMPHPOJIC,
KPUCTAJUIBI B Tipupoje, u3inyuenue CojHIa, 3aMep3aHue
BOJ0EMOB, MOPCKUE OpH3bI; 00pa30BaHUE POCHI, TYMaHa,

WHES, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KAaNWLIAPBL, IIPUMEPHI
UCIIOJIb30BAaHUs KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHUCTEMA OTOILICHUS
JIOMOB, THTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnexTpuszanus Teil. J[Ba poaa 3JEKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEUCTBUS 3apsUKEHHBIX TEJ OT
BEJINYMHBI 3apsII0B U PACCTOSIHUS MEXTY TEIaMH)
Onexrpuueckoe nosue. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

7.3 nosst. [IpuHIUN Cynepno3uuuu AIEKTPUUECKUX MOJeH
(Ha KaYECTBEHHOM yPOBHE)
Hocurenu »snexTpuueckux 3apsfaoB. DJIEMEHTapHBIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHUKY U
IOUBJIEKTPUKU

7.5 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa

76 ONEeKTpUYeCKUid  TOK.  YCJIOBHA  CYyIIECTBOBaHMS

' ANEKTPUYECKOTO TOKA. ICTOYHMKN IOCTOSTHHOTO TOKA
7.7 [elictBus 3JIEKTPUYECKOTO TOKa (TertoBoe,




XUMHUYECKOE, MAarHUTHOE). OJEKTPUUECKUH TOK B

KHUIOKOCTAX U ra3ax

Onextpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE

7.8

HaIpsKEHUE

ConpoTuBienue IIPOBOJIHUKA. VY aensHoe
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3axon OMa 11 ydacTKa Lenu

[locnenoBarenpHOE MW HapaJjIeIbHOE  COEIUHEHHUE
7.11

MIPOBOJIHUKOB

Pabota u MOIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyins — Jlenna

DNEeKTPUYECKHE NN W TMOTPEOUTENN 3ICKTPUICCKON
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrossHHBIE MarHuThl. B3auMopnencTBUE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosnie. MarHutHOoe TmONe 3eMJIM U €ro
7.15

3HA4YEHME JUIS )KU3HU Ha 3emiie

OmnsiT Opcrena. MarauTHoe 1oJie 3JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne 2EKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHMTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.

DneKTpoABUTaTeNlb MOCTOSSHHOIO TOKa. Vcrnonb3oBaHue
7.17

AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX W Ha

TpaHCIopTe

OnbiTel  @apajged.  SIBieHHE  BIEKTPOMATHUTHOMN
7.18

unaykuuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. CriocoOsr MOJTy4YeHHUS
7.19 AJIEKTPUYECKON SHEPIuH. DJIEKTPOCTAaHIIUH Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU

[TpakTrueckue pabOTHI:

OnbIThl 10 HAOTIOACHUIO 3JIEKTPU3ALUHN TeJ UHIYKIUEH
7.20

U IIPU CONIPUKOCHOBEHUH.

HccnepoBanue [JEHCTBHUS  DJIEKTPUYECKOrO IOJIA  Ha




MIPOBOJIHUKH U TUAJICKTPUKH.
COopka ® mpoBepKa pabOTHl SJIEKTPUUYECKON IEeTH
MOCTOSIHHOTO TOKA.

N3mepenue u peryiupoBaHuE CUJIbI TOKA.

N3mepenue u peryiupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBJICHUS PE3UCTOPA U HAINPSHKEHUS
Ha pe3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TJIOLIA/IM MTONIEPEYHOT0 CEUEHUS U MaTepuaa.
[IpoBepka mpaBuna CIOXKEHHS HAOPSOKEHUW  IIpU
MOCJIEIOBATEILHOM ~ COCAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Al CHIbI TOKa MpU HapauieIbHOM
coequHeHUH  pe3ucTtopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, MAYLIErO0 Yepe3 Pe3UcTop.
OnpenenieHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, WAYIIEro 4Yepe3 JaMIOoYKy, OT HampsKEHHUs
Ha Hell. Onpenenenue KIIJ[ Harpesarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MU
ux oOwbeauHeHMn u  pazneneHuu. lccrnegoBanue
JEHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHIIbI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM U MarHuUTa OT CHUJIbI
TOKa M HampaBjieHHs Toka B Karymke. M3ydenue

,HGfICTBPIH MAarHuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

Konctpyupoanue " U3y4EHUE paboThI
JJIEKTPOABUTATEIIS. N3mepenue KILJ
AJIEKTPOJBUTATEIIbHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ HHAYKIOWHA:

HUCCICOAOBAaHUC W3MEHCHUI 3HAUCHUS U HaIpaBJICHUA




WHIYKIUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKHE
ABICHUA B  atMocdepe, DICKTPUYECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOJFOCOB,
POJIb MAarHUTHOTO TOJIS JJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHAHUC

7.22

TexHUuecKkrue yCTPOMCTBA: BJIEKTPOCKON, aMIepMeETp,
BOJITMETp, PEOCTaT, CUETUUK DJIEKTPUUECKON SHEPTUH,
3JIEKTPOOCBETUTENILHBIE ~ MPUOOPBI,  HarpeBaTelIbHbIC
AJIEKTPONIPUOOPHI (mpuMepsl), INEKTPUYECKUE
MpEeIOXPaHUTENH, JIIEKTPOMArHUT, 3JIEKTPOJIBUrATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon snemenrta [IpoBepsiemble 3J1IEMEHTHI COACPKAHUS
paszena
MEXAHUYECKUE ABJIEHUA
g1 Mexanuueckoe aABWKeHHE. MarepualbHas — TOYKA.
' Cucrema otcuéra

8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHIKCHHUS

8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE
HepaBnomepHoe npsimonuHelHoe ABukeHue. CpeaHsis

8.4 U MIHOBEHHas CKOPOCTb Tejla IPpU HEPAaBHOMEPHOM
JBUKEHUN

8
g5 Yckopenue. PaBHOyCKOpEeHHOE NPSIMOJIMHENHOE
' JBUYKEHUE

8.6 CBobOoauoe nagenue. OneiTe [anmnes
PaBHoMepHOe nBHKEHHME MO OKpyx)HOCTU. llepumon u

8.7 yacToTta oOpamieHus. JInHeiHas W yriioBas CKOPOCTH.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE

8.8 [TepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoToHa




8.10

Tperuit 3akoH Herotona

8.11 [IpuHIUI cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuina TpeHusi: cuiia TPEHHs CKOJIbXKEHHUS, CUjla TPEHUs
' MOKOSI, IPYTHe BUIbI TPEHUS
814 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSATOTEHHS.
. YckopeHnue cBOOOAHOTO aACHUS
215 Jemwxkenne  mmaHer  Bokpyr  Connma.  IlepBas
' KocMHu4ecKasi CkopocTb. HeBecoMocCTh U ieperpys3ku
816 PaBHOBecue MarepuanbHO TOUkH. AOCOTIOTHO TBEPAOE
' TEJ0
217 PaBHOBecue TBEpMOrOo TeNa € 3aKPEIUIEHHOW OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynbse Tena. MI3mMenenue umnyibca. IMiysbe cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 PeakTuBHOE IBUXKCHUE
8.21 Mexanuveckas paboTa U MOIITHOCTh
g2 Pabora cun TsxkecTH, ynpyroctd, TpeHHs. CBS3b
' SHEpPruu U paboThl
823 IloTreHunanpHass d3Heprus Teja, MOJHATOrO  Haj
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanbHast SHEPTUS CHKATON TPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPIrUu
8.26 3aKOH COXpaHEHHSI MEXaHUYECKON dHEPrUun
[TpakTrueckue pabOTHI:
Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHHUS Opycka
WIK JBIKEHUS IIapuKa MO HAKIOHHOW IJIOCKOCTH.
OnpeneneHre yCKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
8.27 JIBWKECHUY 110 HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BpPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHOM CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM

IBUKEHUHM 0€3 HAvaJbHOW CKOPOCTH IYTH OTHOCSTCS




KaK P HEUYETHBIX YHUCEI, TO COOTBETCTBYIOLIME
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CUJBl HOpPMajbHOro jaBieHus. OnpeneneHue
KodpduurenTa TpeHus CcKoibxeHus. OmnpexneneHue
KECTKOCTU TMpYKuHBL. OrmpeneneHre padOThl CHUIIBI
TPEHMsI TIpU PaBHOMEPHOM JIBJKEHUM Tela IO
TOPU3OHTAIILHON TOBEepXHOCTU. OmpeneneHue padoThI
CWIbl  yOpPYrOCTM  Ipu  NogbéMe  Ipy3a ¢
UCIOJIb30BAHUEM  HETOABI)KHOTO M MOJIBHYKHOTO

OJIOKOB

duznueckue SIBICHUS B npupoac: MpujrvBbl U OTJIMBBI,

8.28 nBrokeHue T1iaHeT COJIHEYHOW CHUCTEMbI, PEAKTUBHOE
JBUYKEHUE KUBBIX OPTAaHU3MOB
8.9 TexHuyeckue  yCTpOMCTBA:  CHOUAOMETP,  JATUYUKHU

MIOJIOKEHHU S, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEGAHMA 1 BOJIHBI

KonebarensHoe npukeHne. OCHOBHBIE XapaKTEPUCTUKU

- Kosie0aHuii: mepruoa, 4acToTa, aMIUTUTYAa
97 MaremaTuueckui u NPy KUHHBINA MAasITHUKH.
' [IpeBparenne sHeprun Npu KoiaeOaTeIbHOM ABIKEHUN
93 3aryxatomue KosiebaHus. BbIHYKIeHHbIE KOeOaHus.
' Pe3onanc
Mexanuueckne BOiaHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbie W MoONEpeyHble BOJHBL. J{JTMHA BOJIHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHsl. MexaHUn4ecKue BOJIHBI
B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpaskeHue 3ByKa
9.6 Nudpa3Byk u ynpTpa3ByK
[IpakTuueckue pabOTHI:
OmnpeneneHnre 4YacTOTBl W Tepuoaa  KOJCOaHMIA
97 MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenue 4actoTbl MW Hepuojga  KoiebaHui
IIPY>KMHHOI'O MAsTHUKA

HccnenoBanue 3aBUCUMOCTH —Ilepuoja  KoJieOaHui




IIOABCUICHHOTO K HHUTH pr321 OT MOJHUHBI HHUTHU.
HccnenoBanue 3aBUCUMOCTH  TepHoja  KoeOaHMA
IIPY’)KMHHOTO MasTHHKa OT Macchl rpysa. IIposepka
HE3aBHUCHUMOCTH nepuo/ia KOoJIEOaHMH rpy3a,
IIOABCHICHHOI'O K HHUTHU, OT MAcCCHI pr33. 148 )KéCTKOCTI/I

npyxuHsl. 3MepeHue yckopeHus CBOOOAHOTO MaJAeHUs

Oduzuyeckue SBJICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB

9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
IlyHAMH, 9XO
99 TexHuueckne yCTpONCTBA: HXOJIOT, HCIOJIb30BAHUE

YIIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMATHUTHBIE BOJHBI.

101 CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH
10.2 [IIxaJa 371€KTPOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoga cBera. CKOpoCTb CBETa.
' BonHoBEbIe cBoliCcTBa cBETa
10 [TpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  3JEKTPOMAarHUTHBIX BOJIH C
MTOMOIIIbI0 MOOHMIIBHOTO TeledhoHa
Ousuyeckue SBICHUS B MPHUPOJAE: OUOIOTUYECKOE
10.5 neiicTBue BUJUMOTO, yIBTPaduoIeTOBOTO U
PEHTTEHOBCKOTO U3ITyUYEHH
10.6 TexHuueckue YCTpOMCTBA: HCTIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBast monensb cBera. ICTOUHMKH CBETa
11.2 [IpsmonnHeiHOE paclipoCTpaHEHHUE CBETA
13 Otpaxenue cBera. [1nockoe 3epkasio. 3aKOH OTPAKEHUS
11 ' cBeTa

11.4

HpeHOMHeHI/Ie cBeTa. 3aKoH MMpCJIOMJICHUA  CBCTA.

[TomHOE BHYTpEHHEE OTpakEHUE CBETa

11.5

JInnza. Xop yyeit B 1uH3e

11.6

OnTuueckast cucrema Qoroamnmnapara, MUKPOCKONA H




TCIICCKOIIa

11.7

I'ma3 kak onrudeckas cucrema. biau3opykocTs H

AaJIbHO30PKOCTH

11.8

Paznoxxenune 6emoro ceera B criektp. OnbiTel HetoTOHA.

CnoxcHue CHCKTPAJIbHBIX IBETOB. I[I/ICHGPCI/ISI CBCTa

11.9

[TpakTuyeckue pabOTHI:

HccnenoBanne  3aBUCHMMOCTH  yIja  OTpPa)KCHUs
CBETOBOTI'O JIy4a OT yIJIa MaJIeHusl.

M3yuenne xapakTepUCTHK H300pa)KeHUs NpeaMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBaHne  3aBUCUMOCTH  yIjla  IPEJIOMIICHUS
CBETOBOTO JIy4a OT yTJja MMaJeHus Ha TPAHUIIE «BO3AYX —
CTEKJION.

[Tonyyenne u300paXEHUH C MOMOILBIO COOMparomeit
JIMH3BIL.

Omnpenenenre (QOKYCHOTO PacCTOSIHUS M ONTUYECKOMN
CHJIBI COOMPAFOIICH JINH3HI.

OMnBITH IO PA3JI0KEHHUIO OENIOr0 CBETa B CHEKTP.
OnbITBl 10 BOCHPUATHIO IBETa NPEAMETOB IPU HX

HaOJIIOICHNH Yepe3 LIBETOBBIC (PUIIBTPHI

®usnyeckue siBIeHUus B npupoje: 3armenus CoJHia U

11.10 JlyHbl, 1[BeTa TeN, ONTHUYECKHE SIBICHHUS B aTMocdepe
(uBeT HEOa, pedpakmus, paxyra, MUPax)
TexHuueckue YCTpOMCTBA: OYKH, MEPUCKOII,
H-A ¢doToamnmapar, ONTHIECKHUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
OmnwiTel Pesepdopna u muiaHeTapHas MOJENb aToMa.
121 Moaens aroma bopa
Hcnyckanne m mornomeHue cBeta aroMoMm. KBaHTHI.
12 122 JInHenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
Crpoenne artomHoro szapa. HykinoHHas Mopenb
124 aTOMHOTO siapa. M30Tomnsl
12.5 PagnoaktuBHbeie npespamienusa. Ilepuon mnosypacnana




ATOMHBIX AACP

SAnepHble peakuny. 3aKOHBI COXPAaHEHUs 3apsI0BOrO U

12.6
MacCOBOT'0 YHUCEIl
12.7 DHeprus CBA3U aTOMHBIX s7iep. CBsA3b MACChI U SHEPTUH
128 Peakuuu cuntesa u aenenus saep. ICTOUYHUKY 3HEpruu
. Connna u 3B€37
2.9 Snepnas osHepreruka. JleWicTBHE  pagMOAKTUBHBIX
' M3JIy4EHUH Ha )KMBbIE OPTaHU3MBbI
[TpakTuyeckue pabOTHI:
HaGmronenne CrulomHbIX W JIMHEHYATBIX  CIIEKTPOB
W3ITy4YEHHUSI.
12.10
HccnepoBanue TpPEKOB: MU3MEPEHUE SHEPIHMM YaCTHIIBI
110 TOPMO3HOMY TyTH (110 (hoTOTrpadusim).
N3mepenue paauoakTuBHOro (hoHa
®usznyeckue SABJICHUS B TMPUPOAE: ECTECTBEHHBIN
PaINOAKTUBHBIN ¢on, KOCMHYECKHE JTy4H,
12.11 paJMOaKTUBHOE W3JIyYEHHUE NPUPOIHBIX MHUHEPAJIOB,
JEUCTBUE paJUOAKTUBHBIX HW3JIyYCHUH Ha OpraHu3M
YeJoBeKa
1212 TexHuueckue yCTpOICTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHbINA JO3UMETP, KamMepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJbTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[lonumanue pomu  (GU3MKK B  HAYYHOHM  KApTUHE  MHpA;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U
U TI03HAaBa€MOCTH SIBJICHUH NPUPOJIBI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (PU3MKM B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUW W UX POJM B ILIEJIOCTHOM €CTeCTBEHHOHAYYHOM
KapTHHE MHUpa, O BKJIAAE POCCUICKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPY’KAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHMA O BHMJAX MaTepuu (BEIIECTBO U TOJE), O IBMKEHHHM Kak
croco0e CyIIecTBOBaHUSI MaTepPUH, 00 aTOMHO-MOJICKYJISIPHON TEOpUU
CTpPOEHHSI BELIECTBa, O (M3MUECKON CYIIHOCTH SIBJICHUM MPHUPOJIBI
(MEXaHMYECKHUX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX ¥ KBAaHTOBBIX);
YMEHHE pa3anydarh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYecKoe SBICHHCE;
YMEHHE pPaclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKpYXalollleM MHpE, BBIAEISAS HX CYHIECTBEHHbIE CBOWCTBA

(Mpu3HAKH)

Bna;[eHHe OCHOBaMH ITOHSITHMHOIO amnmnapara M CHMBOJHMYCCKOTO
A3bIKa (1)I/I?>I/IKI/I U HCIIOJIB30BAHUC UX JIA PCIICHUA y‘le6HBIX 3aaay,
YMCHHUC XapaKTCpU30BaATb CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/IC SABJICHUSA H

MPOLIECCHI, UCTIOB3YS GyHIaMEHTAIbHbIE U SMINPUYECKUE 3aKOHBI

YMeHune onuchBaTh HN3YYCHHBIC CBOICTBA TENI U (1)I/I3I/I‘ICCKI/IC SABJICHUS,

UCTIOJB3YS (PU3UUECKUE BETHUNHBI

Brnanenwe ocHOBaMM METOJOB HAYYHOTO IIO3HAHUS C Yy4ETOM
coOoIeHnsl MpaBml 0E301aCHOTO TpyJa: HaOMIoAeHUE (HU3UIECKUX
SIBJICHUIA:

YMEHHE CaMOCTOATEIbHO COOMpATh HKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JTaHHOTO Habopa 00OpYZOBaHHS MO MHCTPYKLUH, OMUCHIBATH X0
OMBITA U 3aMCHIBAT €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
NpOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHI (PU3HMUECKUX BEITHYMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHMs, CaMOCTOSATENIIBHO CcOOUpaTh
OKCIEPUMEHTAIbHYI0 YCTAaHOBKY [0 HMHCTPYKIHUH, BBIUYUCIIATH
3HA4YEHUE BEJIMYMHBI M AHAJIU3MPOBATH IOJYYEHHBIE PE3YJIbTaThl C
y4E€TOM 3aJaHHOMU MTOTPEIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEJOBaHUI;
CaMOCTOSITENIFHO ~ cOOMpPAaTh HKCHEPUMEHTAJbHYI0 YCTAaHOBKY U
OPOBOJUTH  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTaBIIATh
NOJYyYCHHbIE 3aBUCHUMOCTH (M3MUECKUX BEJIMYMH B BHUJAE TAOIUI] U
rpaMKOB, yUUTHIBATh MIOIPEIIHOCTH, JI€JIaTh BBIBOJBI 10 pe3yJIbTaTaM

HCCICI0BaHUA

[lonuManue  XapakTepHBIX  CBOMCTB  (PU3MUECKUX  MoJesei
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPJOE TEJO, MOAEIU CTPOCHMS
ra3oB, JKMIKOCTEM M TBEPABIX Tel, IUIAHETapHas MOJENIb aroMa,
HYKJIOHHas MOJI€Jb aTOMHOTO siipa) U yMEHHUE NPUMEHATh UX I

00BsICHEHUS! (PU3HUECKUX MIPOIIECCOB

YMmeHue oOBACHATH (PU3MUECKUE MPOIECChl U CBOIMCTBA TN, B TOM
gucle W B KOHTEKCTE CHTYalUil TNPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISATh IPUYUHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha W3yYEHHbIE CBOMCTBA (pr3HdIecKuX

SIBIICHUH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemaTth pacuéTHble 3amaud (Ha 6aze 2 — 3 ypaBHEHHiN),
UCTIONB3YS 3aKOHBI W (OPMYJIBI, CBS3BIBAONINE  (DU3UYECKHE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCBHIBATh KPAaTKOE YCJIOBHE 3aJadH,
BBISIBIISITH HEJOCTAIOLINE JaHHbIC, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HeoOXoauMBble It €€ PEeIIeHHs, NCTIOJIb30BaTh CIIPaBOYHBIC JaHHEIE,
OPOBOIUTH PACUYETHI M OIEHMBATH PEATUCTHYHOCTH IOJyYEHHOTO
3HaueHHS (PU3NYECKOW BEIMYMHBI; YMEHHE ONpPENeNsiTh pa3MepHOCTb

(¢u3uUecKoil BeITMUMHBI, TOJIyY€HHON MPHU PEIICHUH 3a/1a41

YMeHHre XapakTepu30BaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBaX (DU3MYECKUX SBICHUW W HEOOXOoIuMBbIe (Qu3nuecKue




3aKOHOMEPHOCTHU

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCETHEBHOM KU3HM Uil oOecrieueHuss Oe30MacHOCTH  TpH
oOpamieHnn ¢ OBITOBBIMH ~ HpuOOpaMM M TEXHHYECKUMHU
yCTPOMCTBAMH, COXpPAHEHHUsS 370pPOBbSI M  COONIONCHHS HOPM
HKOJIOTUUECKOTO0 TOBEACHHUA B OKpYXarolled cpene; MOHMMaHUE
HEOOXOANMOCTH TPHUMEHEHUS JOCTIKECHUH (GU3UKH M TEXHOJIOTHH

JId paliuOHAJIBHOTO IMPUPOAOIIOJIb30BaHUA

11

OneIT TOWMCKa, TPeoOpa3oBaHUs U MPEACTABICHUS HHPOPMAIIH
(U3UYECKOTO COACpIKAHUSI C HCIOJIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIy4eHHOW WH(MOpPMAIIMM HAa OCHOBE UWMEIOIIMUXCA 3HAHUA |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCIOJb30BaTb  IpPHU
BBIMIOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JUTEpaTypy
(U3UYECKOTO CONEpIKaHUs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETH
WUntepHner; BnageHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3oBaHUs
uHPOpMALIMK U3 OJHOH 3HAKOBOM CHUCTEMBI B JpPYTYIO; YMEHHE
co3laBaThb COOCTBEHHbIE IMUCHMEHHBIE M YCTHBIE COOOIICHMSI Ha

OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

MEXAHUWYECKHUE ABJIEHUA

1.1

Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema  orcuéra.

OTHOCUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMEpHOE NBMXeHue. CpenHsas ckopoctb. Dopmyna st

1.2 BBIYUCIICHUSI CpeIHeH ckopocTu: v = S/t
PaBHOMEpHOE MPAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPJAMHATHI Tejla OT
BPEMEHU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHEUHOIO JIBUKECHHUS:
13 x()=x,+ut
I'paduku 3aBUCMMOCTH OT BpPEMEHU [UIS TNPOEKIHUHU CKOPOCTH, MPOEKIUH
nepeMenieHusi, MyTH, KOOpAWHATHl TPUH PABHOMEPHOM MPSAMOIMHEHHOM
JBHKCHUN
3aBUCUMOCTh KOOpJMHATHI Te€lda OT BPEMEHU B Cllydae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
f:
Sx() =v,, *t+ay* 3
@opmynbl ISl TPOEKUUU MEpPEeMEUICHHs, MPOEKIUU CKOPOCTH M TPOEKIMHU
YCKOPEHHUS IIPU PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUKEHUM:
£
1.4 Sx(O =0y, t+a, =,
U.\'(r) =Upx T -1,
a,(f)=canst,
Uy, =, =2a,.s,
I'paduku 3aBUCHMOCTH OT BpEMEHHM IS MPOEKUUU YCKOPEHHUsS, MPOESKIUH
CKOPOCTH, NPOEKLUHH MepeMelleHUsl, KOOpAUHATHl IPH PaBHOYCKOPEHHOM
HpﬁMOHHHCﬁHOM JABHUKCHUUN
CBobonnoe manenue. GopmMyibl, ONUCHIBaIOIINE CBOOOJHOE MaJeHHUE Tena I0
1.5 BCPTUKAIN (,Z[BI/I)KGHI/IC TCJIa BHU3 WX BBCPX OTHOCHUTCIBHO IOBCPXHOCTH

3emnun). ['paduxu 3aBUCHUMOCTH OT BpEMEHHU MJii MPOEKIHMU YCKOPEHUs,




NPOCKIIMH CKOPOCTH M KOOPJAMHATHI MpPHU CBOOOJHOM TNaJE€HUHM Tela IIo

BEPTHUKAIH

CkopocTh paBHOMEPHOIO JABIDKEHHS Tella IO OKpYXHOCTH. Hampasnenue
CKOPOCTH.

@opmyna AJig BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEpPHOJ

oOpartmeHus:
27R
=
T

LentpoctpemurenbHoe yckopeHue. HampaBieHue UEHTPOCTPEMUTETHLHOTO

yckopenus. @opmyra 1Sl BBIYUCIECHUS YCKOPEHUSI:

1.6
2
a. = v
=R
dopmyia, CBSI3bIBAIONIAS IEPUOJT M YACTOTY OOpALCHHUS:
V= 1
T
Macca. ITnotHOCTh BemecTBa. @opmyiia i1 BBIYUCICHUS INIOTHOCTH:
b= m
1.7 V
1.8 Cuita — BektopHas pusndeckas BennduHa. CI0KeHHE CHIT
1.9 SBnenune unepuuu. [lepsriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIEHHOCTh BEKTOPA YCKOPEHMS Tela U BEKTOpa CUJIbI, IEUCTBYIOIICH Ha
TEJIO0
Bzanmogpericteue ten. Tperuit 3akon Herorona:
1.11 F2—>1=_F1—>2
12 TpeHue nMokosi U TpeHUe CKONIbKeHUs. DopMyra AJis BEIYUCICHUS MOIYJIS CUJIBI

TPEHUSA CKOJILXKCHUSA:




F_=u-N

1.13

Hedopmaruss Tena. Yopyrue u Heynpyrue nedopmanuu. 3aKOH YHPYToi

nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTSHHE. 3aKOH BCCMHPHOI'O TATOTCHUA:

my - My
F=G-—L1_2
R
Cuna TspKecTu. Y CKOpeHHe CBOOOTHOTO MaIeHUS.
®dopmyria 1715 BBIYUCICHHS CHIIBI TSKECTH BOJM3U ToBepXxHOCTH 3emun: F = mg.
JIBrxenue maneT Bokpyr Connua. [lepas kocMuuyeckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeJInYrHa.
D=mo

Nmnynsc cucremsl teil. M3menenue umiynbca. MIMnyibe cumsl

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCa IJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
D=mU; +m,, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabora. @opmyia AJisi BBIUUCICHUS paOOThI CUJIBL:

A=Fscosa

Mexannueckass MOITHOCTD:

n=4

4

1.18

Kunernueckas v moTeHIHAIbLHAS OHEPTIUs. CDopMyna JJIs1 BBIYMCJIICHU S

KUHETUYECKON IHEPTUU:

.
mu-

Teopema o kuHeTHuecKou sHeprun. Popmyiia I BBIYUCICHNUS NOTCHIMAIBHON




SHCPTHUHU TCJId, MOAHATOIO

HaJ 3eMIIEN:

E,= mgh

MexaHuyeckas DQHEpIusi:

E=E;+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYEeCKOM sHeprun. PopMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHMYECKOM SHEPrUuU B OTCYTCTBUE CUJI TpeHUA: £ = const.
[IpeBparnienue MexaHMYECKOM SHEPTUU TPU HATUYUU CUJIbI TPEHUSL.
[IpocThie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.

Prruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS phlUara:
M +M, +..=0
1.20 =
[ToaBmxHBIN 1 HeTTOABWKHBIN O6510KU. KITJ] mpocThIx MeXxaHU3MOB,
n= Anone.sm
Aaarpaqemiaz
JlaBiienne TBEpIOTO TEIIA.
®dopmyria 71 BBIYUCICHHS TaBJICHHS TBEPIOTO Tea:
F
pP= 5

121 JlaBrienue ra3a. ATMOCEpHOE TaBIeHUE.

' ['mppocTaTdeckoe 1aBjeHUE BHYTPH KHIKOCTH.
®opmyia 17151 BBIYUCICHUS 1ABJICHUS] BHYTPU KUIKOCTH:
P=pgh+Dg,

1.22 3akoH [lackans. ['mppaBnuueckuii npecc
3akoH Apxumena. QPopmyna s ONPENETICHUS BBITAIKUBAIOIICH CHIIBI,
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:

1.23

FA;:;_ =pgV

Ycnosue naBanus Tena. [lmaBanue CyI0B M BO3QYyXOILIaBaHHUEC




1.24

Mexannueckue KonebaHus. AMIUIMTYJa, NEpUOJ M YacToTa KoJjeOaHuil.

®dopmyria, CBI3BIBAIOIIAS YaCTOTY M MEPUO KOJICOAHU:

vV=—

T

1.25

MaremaTuueckuii U TNPYXKUHHBIA MasTHUKU. [IpeBpamieHue sHepruv npu

KOJIE0ATEIBHOM IBUXKECHUU

1.26

3aryxatomue konedanus. Bernyxnenusie konedanus. Pesonanc

1.27

Mexanuueckue BOJHBI. [IpoAosibHBIE M MOINEpEUYHbIE BOJHBI. [[IMHa BOJHBI U

CKOpPOCTh PaCIpOCTPAHEHUS BOJHBI:

A=D-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa)x€eHHE 3BYKOBOW BOJIHBI Ha I'paHUILIC

nByX cpen. MH(dpa3Byk U yIbTpa3ByK

1.29

Ilpakxmuueckue pabomol

N3MepeHne cpelHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOWM CHJIIBI; KECTKOCTH
NPY>XKUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHHS; paObOThl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CpelHENH CKOPOCTH IBHKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
yCcKOopeHusi Opycka Npu JBHKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuofa KoneOaHWUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U  IepHoja
Kosie0aHu MPYXUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YNPYTOCTH TpPH MOABEME Tpy3a C TOMOIIBIO HEMOIBUKHOTO
6s10Ka; pabOTHI CHIIBI YIPYTOCTH MPU MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
O1oka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHJIIBI OT 00BEMA MOTPYKEHHOM
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUIIbI
OT MaccChl Teja; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJIbHOTO JTABJICHUS U OT
poia MOBEPXHOCTH; CHJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopMaluu MpyKUHBI; YCKOPEHUs: OpycKka OT yrja HakJIOHa HalpaBlISIONIEH;
nepuoa (4acToThl) KoJieOaHUM HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Koie0aHuM MPYKUHHOTO MAasTHHUKA OT MAacChl Irpy3a U KECTKOCTU MPY>KUHBI;
HCCJICIOBAHNE HE3aBHCHUMOCTH IEpHOJa KOJICOAaHW HUTSHOTO MAasSTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusi paBHOBECHSI phlyara

1.30

Qusuueckue s6neHUs 6 nNpupode: TPUMEPbl ABIKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B )KHUBOW U HEKMBOW IPUPOJE, NEUCTBUE CWIBI TPEHUS B IIPUPOJE U

TEXHUKE, TMPUIHWBBI W OTIMUBBEI, JABWXCHHC IIIIAHCT ComHeuynon CHUCTEMBI,




PEaKTHUBHOE JBM)KCHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKA, BIUSHUE
aTMoc(epHOro JaBlIEHHs Ha XUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPHUSTHE

3BYKOB KUBOTHBIMU, 3CMJICTPACCHUC, celicMuueckue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoiicmea: CIAJOMETP, NATYUKU IOJIOXKEHUSI, PACCTOSHUSA U
YCKOpPEHUs, AUHAMOMETp, TMOJIIUIHUKHA, PAKEeThl, pblYar, MOJBWXKHBIA U

HGHOIIBI/I)KHblﬁ 6HOKI/I, HAaKJIOHHAs IIJIOCKOCTb, MNPOCTHIC MCXaHU3MbI B 6BITy,

11 COOOILAOIIUECS COCYAbl, YCTPOMCTBO BOAOIPOBOAA, THUAPABIMYECKHI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, IXOJOT,
HCIIOJIb30BaHUE YIBTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI ~ MOJIEKYJIAPHO-KMHETUYECKOM  TEOpUHu  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPIOTO, )KUIKOTO U Ira3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopgHsie Tena

25 JBwxenue wyactul BemectBa. CBS3b CKOPOCTM JBWXKEHHUS YaCTUI[ C

' TeMriepatypoii. bpoyHoBckoe nBmwkenne, muddys3us

2.3 CmauuBaHuE Y KalUWJJISPHBIE SIBJICHUS

2.4 TemmoBoe paciupeHre 1 cokaTue

2.5 TemnnoBoe paBHOBECHE

26 BuyTtpennsas snHeprus. PabGora u Temonepenaua Kak CHocoObl HM3MEHEHHS

' BHYTPEHHEHN SHEPIUU

2.7 Buasl Teronepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHUS, U3TyUYECHUE
Harpepanue wu oxnaxnaenue Tein. KoauyecTBO  TEIJIOTHL. Y AeibHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUsS PHEPrHMM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9

O,+0, +..=0
Ucnapenne u koHuaeHcanusa. V3MeHeHHE BHYTPEHHEH SHEPruM B MPOLECCE

510 ucrapeHuss M KoHAeHcauuu. KureHwe IKUIKOCTU. YJelnbHas TeIioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxunocTs Bo3ayxa




2.12

[InaBnenue wu kpucraymsanus. l3MeHeHHWE BHYTPEHHEH JHEPruud IpU

IJIaBJICHUU U KpUCTAJJIN3allH. YIICJ'IBHaH TCIJIOTA IIJIaBJICHUA .

2.13

BHyTpeHHss sHEprusi CropaHus TOIUIMBA. Y AeNbHAs TeIUIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpuntumel paboTh! TeroBsix Asuratenei. KI1J[ remmoBoro auraresns

2.15

IIpakxmuueckue pabomoi

H3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO IUJIMH/PA; KOJIMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMmmeparypbl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIYLIEH HAarpeThli UWIMHAP;, KOJIMYECTBA TEIUIOTHI,
OTIAaHHOTO HAarpeThIM LMWJIWHIPOM, IOCJIE€ OIYyCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBbHOM BIAXKHOCTU BO3/yXa; YACIbHOM TEIJIOTHI
IaBiaeHuss Jbaa. MccnenoBaHwe HM3MEHEHHs TEMIIEpaTypbl  BOABI  IIPHU
Pa3IUYHBIX YCJOBHSIX; SIBJICHUSI TEIUIOOOMEHAa IMPHU CMEIIMBAHUU XOJIOAHOM U

ropsiuei BOAbI; MpoIecca UCIapeHHst

2.16

Qusuueckue A6NeHUA 8 npupoode: TIOBEPXHOCTHOE HATSHKCHHE U KaNMUIIPHBIC
SBJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoje, uznyuenue CosHLa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalvuuIApbl, IPUMEPBI UCIOJIb30BAHNS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHHW A

3.1

OnekTpusanusd Tei. [[Ba Buja slIeKTpUUeCcKUX 3apsioB

3.2

B3anmoaeiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAHCHUS SJICKTPUUICCKOI'O 3apaa

34

Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. IIpuHiun

CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsgoB. JleCTBHE 3JIEKTPUYECKOrO TOJISI Ha

NIeKTpUYecKue 3apsabl. [IpoBONHUKY U JUIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpuyecKuil ToK. JlelcTBus AneKTpudeckoro Toka. Cuiia Toka.




Hanpsixenue.
I=q/t, U= A/

9JI€KTpI/I‘IeCKOG COMMPOTHUBJICHUC. Y aenpHOE QJICKTPHUYCCKOC COIMMPOTHUBIICHUC!

3.7 R =pl/S

13 3akon Oma ans ygyactka snexrpuyeckoit nemnu: [ = U/R
[TocnenoBarenbHOE COeTMHEHUE TPOBOAHUKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenbHO€ COEAMHEHHE TPOBOHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U:I=1[+1I; Rzﬁ.
“ - 2

CmeniaHHble COETMHEHUS MPOBOTHUKOB

3.10 Pabota u momHOCTS AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J>xoyns — Jlenua:

3.11 2

. Q — I . R . r

310 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOTO MPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHOM UHAYKIIMU

313 MarautHoe mojie IIOCTOSHHOIO Mar"Huta. B3anMoaelCcTBHE ITOCTOSIHHBIX
MarHUTOB

3.14 JlelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM

3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON HAYyKIuu. [Ipasuino Jlenna
Ipaxmuyeckue pabomuol
N3MepeHne  3IEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOpAa;  MOIIHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIONIEITO B MPOBOJIHUKE

(pe?)I/ICTOpH, JIaMHOLIKa), OT HAaIIPAKCHHA Ha KOHIAX MPOBOJHHUKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOIIAJX €T0 MOIECPECYHOTO0 CCUCHUA U

YACIBHOTO COIPOTUBJICHU.




HpOBepKa npasujia JIsd 3JICKTPUUYCCKOTI'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCIMHCHHWHN IPOBOAHHUKOB, IIpaBWjia IJId CHJIBI J3JICKTPUYCCKOIO TOKa IIpHU

NapajuIeJIbHOM COEAMHEHNN IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUUECKUE SBICHHA B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTaHW3MOB, MAarHUTHOE IMOJie 3eMJIH, Jpeiid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS AJ1S1 )KU3HU Ha 3eMJIe, IOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETUYMK  JIEKTPUYECKOW  DHEPIruH,  IEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBarellbHbIe AIIEKTPONIPUOOPHI (mpumepsr), JIIEKTPUYECKUE
NPEJOXPAaHUTENH, DJIEKTPOMAarHUT, SJEKTPOABHUraTeldb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 OneKTpoMarHuTHbIE BOJHBI. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsMoiMHEiHOE pacipoCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBera. [lockoe 3epkaio
3.22 [Ipenomnenue cBeta. 3aKOH MPETIOMIICHUS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHUE JIMH3bL. OnThyeckas cuiia
. muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTuyecKue npruoopsl
IIpakmuueckue pabomoi
W3mepeHne onTuUYeckoil cuiibl coOuparomieil JMH3bI, (POKYCHOTO pacCTOSTHUS
cobuparonieid JMH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoOB IIpeAMeTa U
U300pakeHusl, KOr/ia MpeiIMeT PACIOJIOkKEH B TBOMHOM (hOKyce), MOoKaszaTels
3.26 MIPEJIOMIIEHUS CTEKJIA.
HccnenoBanue cBoiicTBa N300pakeHus, MOJyUYEHHOTO C ITOMOIIIBIO COOMparoLIeit
JWH3bl; M3MEHEHMS (OKYCHOTO PpacCTOSHMS JBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa IIPEJIOMJIEHUS] CBETOBOTO JIyda OT yrja MaJeHUs Ha IPaHULEe
«BO3JYX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atMeHus ConHua u JlyHel, nBera Ted,
' ONITUYECKHUE SBJICHUS B atMocepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nyueHus. Peakiun anbda-u Oera-




pacmana

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-uactuil. [lnanerapuas Mmozens atoma

4.3 Cocras atromHoro s1pa. M3otons!

4.4 [Iepuon nonypacnaga aTOMHBIX SAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3aps10BOI0 U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE MW3IIyYEHHUE MPUPOAHBIX MMHEPAJIOB,
JeficTBUE paMOaKTUBHBIX U3IYyYEHUI Ha OpPraHNU3M YeJIOBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHINBUYaIbHBINA J03UMETpP, Kamepa

Bunbcona, sanepHas sHEepreTuka




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

o ®wusuka 7 xknacc/ [lepeimkun .M., IBanoB A.U., AkninonepHoe
obmectBo "M3natensctBo " [IpocBemnienne"

o ®usuka 8 knacc/ [leppimikun .M., UBanoB A.W., AkiinonepHoe
obmectBo "UznarensctBo'"[IpocBemenne"

e ®usuka 9 knacc/ [leppimkun .M., UBanoB A.W. u ap., AKImoHepHOE
obmectBo "M3natensctBo " [IpocBemnienne"

o COopHuk 3amay no ¢usuke: 7-9 knacc.: k yuebnukam [leppimikuna A. B. u
ap. "®uszuka. 7 knacc”, "®usnka. 8 kimacc", "Ousnka. 9 kimacc"/ [lepoimkua

A .B., 3narenscTBO "DK3amMeH"

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA
o COopHuk 3amay no ¢usuke: 7-9 knacc.: k yuebnukam [leppimikuna A. B. u
ap. "®dusuka. 7 xknacc", "®Ouzuka. 8 knacc", "duzuka. 9 knacc"/ [lepoikun

A .B., I3narenbcTBo "DK3amMeH"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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