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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MNpOTrpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM ¢eaepaibHOi pabouel MporpaMMbl BOCIUTAHUS U
Konuenuun npenoaasanus yueOnoro npeamera «dusukay.

Conepxanue mporpamMmbl 10 (QH3MKE HampaBlIeHO Ha (opMUpOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPTraHU3alUi0 H3y4YeHHS
¢u3MKN Ha AEATENbHOCTHOM OcHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanusauuu TpeboBanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METaINPEeIMETHBIM pe3yJbTaTaM O0y4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYyYHBIX YUEOHBIX NMPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUA.

[TporpamMma no (u3HKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1Mo Kjaccam), IpejiaraeT NPUMEPHYIO MOCIEA0BaTeIbHOCTD
U3y4eHHs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NPEIMETHOTO COJICpKAaHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00ydaroXCsl.

[IporpamMma mo Qu3uke paszpaboTaHa C LEIbI0 OKA3aHUS METOIUYECKOM
MOMOIIIH YYUTEIIO B CO3/1aHUU pabouel mporpaMMBbl 10 y4eOHOMY MPEIMETY.

dusuka gBISETCS  CUCTEMOOOPA3YIOIIMM  JUIsl  €CTECTBEHHO-HAayUHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (U3NUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, M3y4aeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee siCHble OOpa3lbpl MPUMEHEHHS HAyyHOrO METOo/a
MO3HAHUS, TO €CTh CIOCO0a MOIyYeHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pU3MUECKOro OOpa3oBaHHs B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU ECTECTBEHHO-HAYYHON TPAMOTHOCTH W
MHTEpeca K HayKe y 00yJaronuxcs.

Wzyuenne ¢u3ukun Ha 0a30BOM ypOBHE IMPEAINOJaraeT OBJAJCHHE
CIICIYIOUIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e MHTEPNPETHPOBATh  JaHHBIE W  HCIOJB30BaTh  HAy4yHbIC
JI0Ka3aTeIbCTBA AJIsl IOJTYUYECHUS BBIBOJIOB.

Ilenn wu3ydenuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTeNnbHbIX oOpranu3zanusx Poccuiickoii ®@exepanuu, pearu3yOIINX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE IMPOrPaMMbl, YTBEPKAEHHOM pelieHueM



Komnernn Munncrepcrsa npocsemienust Poccuiickoin @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

NpHOOpETEHHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTC/UICKTYAJIbHBIX M TBOPYECKHUX
COCOOHOCTEN;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHHE
UCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMHUpOBaHHE HAy4YHOI'O MHPOBO33PEHHS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuH M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BHTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM IeATEIbHOCTH, CBA3aHHON ¢ (PU3MKOM, IMOArOTOBKA K
JaJbHeHIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHe 3THUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHue 3HaHUM O  JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUYECKHUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCIIOJIb30BaHUEM TTOJTYUYCHHBIX 3HAHUM;

OCBOEGHHE METOJOB PEIIEHUS NPOCTEHIIMX PACUYETHBIX 3a7ady ¢
VCIIOJIb30BaHUEM bu3nuecKux MOZENEN, TBOPYECKHUX U
IPaKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble  paOOThl M AKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAHUEM U3MEPUTENBbHBIX TPUOOPOB;

OocBOeHHE NPUEMOB paboThl ¢ MHpOpMaLueld (PU3NYECKOTO COACPKAHMUS,
BKJItOYasi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIEHWBaHKE WH(OpMALUY;

3HAKOMCTBO €O cpepamu MPOoPECCHOHATIBHON N1eATeIbHOCTH, CBSI3aHHBIMU
¢ (Gu3MKOH, W COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HeIeN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 yaca (3 yaca B HeJeto).

[Tpennaraemselii B mporpamMmMe 1o (usuke nepedeHsb J1adbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHATENIbHBIM XapaKTep, YUUTeNb JAeJaeT BbIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpearaéMbplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KA0ILEro MUpa.

@usuka — Hayka o mnpupone. fABnenus npuponbl. OU3NYECKUE SBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npuOopsl. [lorpenHocts u3MepeHuit. MexayHapoaHasi cucTemMa euHHUIL.

Kak ¢um3uka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAy4HBI METOJ TMO3HAHUS: HAOIIOACHUE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBIXKCHHE TUIIOTE3, SKCTICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOMogaemMoro siieHus. Onucanue Gu3nUecKuX SBICHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUS.
2. Dusnueckue MpuOOPHI U MPOoLEeypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
G poBBIM TPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpeneneHne EHBI ASICHUS Kb K3MEPUTEIBHOTO MPUOOpA.
2. H3mepenue pacCTOsSTHUN.
3. H3mepenue oO0bEMa )XKUAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MabIX TEN.
5. M3mepenue Ttemmeparypbl IMPU MHOMOIIM KUJIAKOCTHOTO TEPMOMETpa U
JIaT4YNKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: JATBHOCTH IMOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OO0JIbllle, 4eM OOJIbIlIe BhICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHble CBeIeHUS O CTPOEHUH BelleCTBA.

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenue yactul BemecTBa. CBs3b CKOPOCTHM JABWIKEHHS YacTHL C
TemrnepaTypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneiicTBue uactuil
BEIIECTBA: TPUTSHKEHNUE U OTTAJIKHUBAHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra3oB, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3anMMOCBA3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmonenue OpOyHOBCKOTO IBUKEHHUSI.

2. Habmonenue nuddysun.

3. HaOmionenue — siBneHuid,  OOBACHAIOMIMXCA  MPUTSKEHUEM  WIH

OTTAJIKNBaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OneHka JuMaMeTpa aroMa METOJOM psioB  (C  HUCIOJIb30BAHUEM

dotorpaduii).

2. OmnbIThI IO HAOIIOACHUIO TEIJIOBOIO PACHIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexanuueckoe JBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JBHIKEHHUE.
Cxopoctb. CpeqiHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKCHHS.

SBnenne uHepUMM. 3aKOH HMHEPLUU. B3auMoAelcTBHE Tell KAaK NpPUYMHA
U3MEHEHUSI CKOPOCTM JBW)XEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Tella.
[InotHoCcTh BemecTBa. CBsI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IWHHULIE
00BéMa BellecTBa.

Cuita Kak XapakTepucTUKa B3auMozencTBus Ten. Cuia ynpyroctd M 3aKoH
['yka. M3mMepenne cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TsokecTy. CHila TshKecTH Ha Opyrux mianerax. Bec tena. HesecomocTs. Cnoxenune
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MexaHu4ecKOro JBUKECHHS Tea.

2. HM3mMepeHue CKOpOCTH MPSAMOJIIMHEUNHOTO JBHXKEHUS.

3. HaOmronenue siBIeHUs HHEPITUH.

4. HaOmroneHue u3MeHEeHUs: CKOPOCTHU MPHU B3aUMOJIEUCTBUH TEJL.

5. CpaBHEHHE Macc 10 B3aNMOJICHCTBUIO TEIL.

6. Cl0)XeHue CUJ1, HallPaBJIEHHBIX MO OJJHOMN MPSAMOM.

Jlabopamopuwie pabomul u onvimol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (IIApUKaA B KUAKOCTH,

MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jaliee).
2. OmpeneneHre CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa Mo
HAKJIOHHOU IUTOCKOCTH.



OnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsDKeHUA (Aedopmaliim)
MPY>KUHBI OT MPUIIOKEHHOUN CUJIBI.

5. OnbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTePa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

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

JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYEHUS J1aBiieHUs. JlaBieHue rasa.
3aBUCMMOCTh JaBJieHUs rasa ot oOb&ma, TemrepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUIAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTH JABIEHUS >KHIKOCTH OT TIIyOMHBIL. ['mMapocratnyeckuii
napajokc. Coobmatomuecs: cocyasl. ['uapaBanueckie MeXaHU3MBI.

Atmocdepa 3emuin u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3yIIHONM 00o0snouku 3emiu. OmnblT Toppuuennu. M3mepenue armocdepHoro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTrO AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHUsT aTMOC(PEPHOTO 1aBICHUSI.

JlericTBue KUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TesO. BelTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHhI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: COCy/bl.

['mapaBnrueckui nmpecc.

[IposiBnenue nercTBrst aTMOC(HEPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH

T€JIa U TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHME IUIaBaHUs TEN: IJIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOLIEHUS MNIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B
KUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MACCBI TEJIA.

4. OnpITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKHBAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJAKOCTH, OT OOBbEéMa NOTpYyKEHHOU B
KUJKOCTb YaCTH TEJA U OT IJIOTHOCTH KUJAKOCTH.
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5. KonctpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHE JIOAKK U
OIIpeIeIEHUE €€ IPYy30II0ABbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTb. JDHeprus.

Mexanuueckas pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi peiuara. l[IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbl B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpallieHre OHOTO BHIA MEXaHUYECKOW SHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenne padOThl CHIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHHUH Teina

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.
3. W3mepenue KII/] HaKJIOHHOM IJIOCKOCTH.

4. H3yyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON JHEPIUHU.
8 KUIACC

Pa3nea 6. TenyioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO--KHHETUYECKOH TEOPUM CTPOCHHUS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mogenu TBEPIOro, KHUAKONO M Tra3000pa3HOro COCTOSIHMM BELIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ia3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOXEHUN MOJIEKYJIAPHO--KUHETUYECKON TEOpHH.
CMaurBaHMe U KanWUIIPHBIE sBICHUS. TemIoBoe pacliupeHue U CKaThe.

Temnepartypa. CBsI3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BHyTpeHHsiss sHeprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH DSHEPIUU:
Terionepeaaya " COBEPILIECHUE paboTHI. Bunbl TEIUIONIepEIauH:
TEIJIONPOBOJAHOCTD, KOHBEKLUS, U3ITyUYCHHE.

KonuuecTBo TemnoTel. YaenapHas TEIIOEMKOCTh BEIIECTBA. TeII000MEH U
TEIUIOBOE pAaBHOBECUE. YpaBHEHHE TemioBoro OanaHca. IlmaBnenue u
OTBEPJECBAHUE KPUCTAUIMYECKUX BELIECTB. YEIbHAs TEIUIOTA ILIABIICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenue. VYnpenpnas Ttemsora
napooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHUS.

BiaxxHocTs Bo3ayxa.



3HepFI/I$I TOILJINBA. YILCJ'IBHaH TCIJIOTA CrOpaHus.

[Tpuniuner padotel TemnoBeix aurareneid KIIJ[ temioBoro asuraress.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPaHEHUS U MPEBPALLEHUs] SHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

© o N o

Hab6mronenne 6poyHOBCKOTO ABMKCHHS.

Hab6monenue nuddysun.

HaOmntoeHune sIBIeHU# cCMaurBaHUS U KalIMJUIPHBIX SIBJICHHIA.
HaOmnroieHre TerIoBOro paciiupeHus Tell.

M3MeHeHre JaBlieHUs ra3a npu U3MEHEHHH 00bEMa M HArpeBaHWU WU
OXJIQKICHUH.

[TpaBwita U3MepeHHs TEMITEPaTypPHhI.

Bupl Temionepenayu.

OxJ1aKeHUE TIPU COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiieHHH padOThI BHSITHUMH CHIIAMH.

. CpaBHEHHE TEITIOEMKOCTEH Pa3IMIHBIX BEIIECTB.

. HabOmroieaue kureHus.

. HaOumroieHue MOCTOSIHCTBA TEMIICPATYPhI MPH TUIABJICHUH.
13.

Moaenu TeIIOBBIX ABUTATEIICH.

Jlabopamopuwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUAKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue AaBiICHUS BO3MyXa B Oa/UIOHE IIMPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa U HATPEBAHUS WIIH OXJIKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOMKA JKUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHWsT BHYTPEHHEW DSHEPruM Tela B PE3yibTaTe
TEeIIonepe a4y U padOThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUSI TEIUIOOOMEHa IMPH CMEIIMBAHUU XOJIOJHOW U
ropsiuYeu BOJIBI.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, MOJY4YEHHOTO BOJAOW  IpHU
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaeabHOW TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHus.

OrnpenesieHne OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

OmnpeneneHue yAenabHOM TEMIOTHI MIJIABJICHUS JIbJA.



Pa3znen 7. djekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poma 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]TY TEIaMMU).

Onekrpuyeckoe none. Hanpspk€HHOCTh anexrtpuyeckoro mnons. IlpuHnun
CYNEPIIO3HULIMH SJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenun 3meKTpryecKkux 3apsAIoB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXPaHEHUS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
WM cTOYHUKN TOCTOSSHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onexrtpruyeckass nenb. Cuima  ToOka.  DJIEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBIIeHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBA. 3akoH Oma
o ydactka nenu. llocnmemoBarenbHOoe M mapajuleNbHOE  COSOUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DneKTpUUecKHe LENH U MOTPEOUTENN AIEKTpUUecKor 3Heprun B ObITy. Kopotkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumomeucTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOoe nosnie. MarouTHoOe 1noJie 3eMJIM ¥ €ro 3Ha4eHHUE IS J)KU3HU Ha 3emiie.
Oneir  Opcrega. MarautHoe 1oJIe  DJIEKTpUYECKOro Toka. IIpumenenue
JIEKTPOMArHUTOB B TEXHUKE. JIeMICTBME MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
OJIIEKTPOABUIATENb IMOCTOSHHOTO TOKA. [crnosib30BaHME JJIEKTPOJIBHUraTeiaci B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajes. SABieHUe 3MEKTPOMArHuTHON HHIyKUuU. [IpaBuino Jlenna.

DIIEKTPOreHeparTop. CrniocoOb1 NOJIyYEHUS AIEKTPUUYECKOU DHEPTHH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.
Hemoncmpauyuu.

DnekTpu3aius Tel.

JIBa poJ1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
YCTpONCTBO U AEUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKY U JUBJIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHMKHN IOCTOSIHHOTO TOKA.

JlencTBUs SIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIi1 pa3psia.

N3Mepenue cuitbl TOKa aMIIEPMETPOM.

N3mepenre 3neKTpUUeCKOTO HAMPSKEHUS! BOJIBTMETPOM.

Peocrar u Mara3uH COnpOTHUBIICHUM.

BzaumojeiicTBrE MTOCTOSSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXKHOCTH PAa3ICIICHUS MTOJFOCOB MarHuTa.
MoaenupoBaHue MArHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIEKTPOMAarHur.

JleiicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIIb IOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13

OnpITbl MO HAOMIOACHUIO DJIEKTpU3AIMM TeNl MHIAYKUMEH W 1pu
COIIPUKOCHOBEHUMU.

HccnenoBanne NOEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIADJICKTPUKHU.

COopka 1 npoBepka padbOThI JIEKTPUYECKOMN IIENU TOCTOSHHOTO TOKA.
W3mepeHne U peryJIMpoBaHUE CUJIbI TOKA.

N3mepeHne u peryJmpoBaHUE HAIIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKA, WAYIIETO YE€pe3 pPEe3UcCTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HANIPSXKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro MJWHBI, IUIOIIAAM IONEPEYHOTO
CEUCHMS U MaTepurala.

[IpoBepka mpaBuia CIOXKEHHUS HAINPSKEHUA MPU  IOCIEI0BATEIbHOM
COCJIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Ji1 CWIBI TOKa MPU MNAPALIEITBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI SAEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

. Onpenenenne KIIJI HarpeBarens.



14. MccnenoBanue MarHUTHOTO B3aUMOJECHCTBHS TOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOTO TOJISI MOCTOSHHBIX MArHUTOB MpH  HX
00BEAMHEHNUH U Pa3/ICTICHUH.

16. MccnenoBanue AEUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICUCTBUS
KaTyIIKH C TOKOM W MAarHuTa OT CHJIbI TOKa W HAIpaBJIICHUS TOKAa B
KATYILKE.

18. I3ydueHue AeiCTBUS MArHUTHOIO MOJIS HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 uzydeHue padoThl 31€KTPOABUTaATENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBl TIO HUCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WMHAYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHS W HANPAaBICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuyeckue siBJ1eHUs.

Mexannueckoe aBmxkeHue. MarepuanpHag Touyka. (Cucrema OTCUETa.
OTHOCHUTEJIBHOCTE MEXAHWYECKOIO0 JBMKEHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHeiHoe aBuxkeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckOopeHHOE mHpsMOJIMHENHHOE aABMKeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMXKEHHE 1O OKpyXHOCTH. llepuon u yvacrora obOpaiieHus.
JlunenHas u yriioBasi CKOpoCcTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HbrotoHa. Bropoii 3akon Herotona. Tpertunt 3akon HeroTona.
[TpuHIMI CyNIepIIO3ULIAA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHla TpEHUs CKOJIBKEHUs, CHJIa
TPEHUs MOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue rutaner Bokpyr Comnua. IlepBas kocMuueckass CKOpOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmeHeHne mMmiynbca. UMmyabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass paboTta M MOIIHOCTh. Pabora cui TsKecTH, YHpPYTroCTH,
TpeHust. CBs3b dHepruu U padbotsl. [loTeHnnanbHas sHEprus Tena, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus c:KaTtou npyxuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIHUU.



Hemoncmpauuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habmonenne MexaHu4eckoro ABUKEHHS T€la OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHME NyTeld M TPAEGKTOPUH JIBMIKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

H3mepenne cKopocTy U YCKOPEHHS IPSMOJIMHEHHOTO JIBUKEHUSI.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

HabitoieHue 1BUKEHUS Tella 0 OKPYKHOCTH.

HabmtroieHue MexaHn4ecKuX sIBJICHUH, MPOUCXOALINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JIBH)KEHUU
OTHOCHUTENIbHO KabuHeTa (GU3HKH.

3aBUCHUMOCTh YCKOPEHHSI Tela OT MAacChl Tejla M JCHCTBYIOIIEH HAa HEro
CHJIBI.

HabitoieHue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUIKCHHH.

[lepenaya uMIryabpca py B3aMMOJAEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHMe UMITyJIbCa IPU HEYNIPYTOM B3aUMOJIEUCTBUH.

CoxpaHeHMe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBUU.
HaGmronenue peak THBHOTO JIBHIYKEHUS.

CoxpaHeHHe MEXaHHUECKON SHEPTUU MTPU CBOOOTHOM MaJCHHUH.
CoxpaHeHHe MEXaHUYECKON YHEPTUM NPU ABM)KEHUH TeNa MO/ IEHCTBUEM
HPYKHUHBI.

Jlabopamopusie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa [Uisi pa3roHa W AAJIbHEWIIEr0 paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Omnpenenenne cpeaHe CKOPOCTH CKOJIBKEHUS Opycka WINM JIBHYKEHUS
IapUKA 10 HAKJIIOHHOW IJIIOCKOCTH.

OnpeneneHue yCKOpPEHHMsl Tela NPU PAaBHOYCKOPEHHOM JIBHXKEHHH II0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH.

ITpoBepka rumoTessl: €cild IpPU PaBHOYCKOPEHHOM JBHKEHUM O€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIbl TPEHMSI CKOJIBKEHHS OT CHIIbI
HOPMAaJIbHOI'O JaBJICHUS.

Omnpenenenre kKodpuIUEHTa TPEHUS CKOJIBKEHMSL.

Onpenenenue KECTKOCTH NPYKUHBI.



9. Ompenenenue pabOThl CUJIbI TPEHUSI MPU PABHOMEPHOM JIBUKEHUHU TeJa
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Ompenenienne  pabOThl CHIBI  yNPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS SHEPTUH.

Paznen 9. Mexanuveckue Kojae0aHNs U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MadaTHUKU. [IpeBpamienue
HHEPTUU MPH KOJIeOATEILHOM JIBHXKCHHH.

3aryxaromue  kosneOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BonHbl. (CBoiicTBa MexaHHueckux BoJH. [IpojonbHbie H
nonepeyHbie BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnueckue BOJIHbI B TBEPIAOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'pomMKoCTh 3Byka M BbicoTa ToHAa. OTpaxeHue 3Byka. MHdpa3Byk u
yJAbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWN TeN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronenne BIHYKI€HHBIX KOJeOaHU U pe3oHaHca.

Pacnpoctpanenue npo10AbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIN).

HaGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie padomul u onvimel.

1. OmpeneneHne 4YacTOTbl M IE€pUOJAA KOJEOAHMI MaTeMaTH4eCcKOro
MasiTHUKA.

2. Ompenenenuie 4acTOTHI U IEPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEepHOJia KOJIEOAHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEpHOIa KOeOaH MPYKUHHOTO MasSTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH Iepuo/a KOJIeOAHUM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIWE 3aBHUCHUMOCTh Tepuoja  KoJeOaHwii
MPY>KUHHOTO MasiTHUKA OT MAcCChl IPpy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOIO MaJICHUS.

Paznen 10. D1eKTpOMArHUuTHOE MOJIE M JJIEKTPOMATHUTHBIE BOJIHbI.
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ONEeKTpOMarHUTHOE  MoJie.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEeKTpOMarHuTHbIX BOJH. [llkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJleKTpoMarauTHas npupoja csera. CKOpocTh cBera. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJIEHUS.

JlyueBas  mogmens  cBera.  Mcrounukum — cBera.  [IpsamonuHeitHoe
pacnpoctpaHenue cera. 3atMeHus ConHua u JIyHel. Otpaxkenue cera. [lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesnomieHUs cBeta. llosiHOe BHyTpeHHEe
OTpakeHHEe cBeTa. Vcrnonap30BaHME TIOJHOTO BHYTPEHHEIO0 OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonm gydeir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejeckona. ['ma3 kak onruueckas cucrema. BiIM30pyKocTh U
JAIbHO30PKOCTb.

Paznoxenue Oemoro cBera B chektp. Omnbitel HbtoTtona. CroxeHue
CIIEKTpaJIbHBIX IBETOB. J(Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

[Ipenomnenue ceera.

OnTuyecKkuii CBETOBO/I.

Xona aydeil B coOuparoliiei JInH3e.

XO0J 1y4yelr B pacCeuBarOLIeH JIMH3E.

[TonyueHnne n300pakeHUN C TOMOIIBIO JIUH3.

[Tpuniun aevictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mozens rnasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKT.

12. [lomyyenue 6e510ro cBeTa MpH CI0KEHUHU CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHUs CBETOBOrO Jiydya OT yIJia
naJicHusl.
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2. W3ydeHue xapakTepuUCTHK M300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA IPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJla
NaJ€HUS HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyyeHue U300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CHIIbI cOOMparolen
JIH3BI.

6. OMBITHI MO PA3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB MpPH UX HAONIOJACHHH 4Yepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJIeHUS.

OmnbiTel Pezepdopaa u mianerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u nornioueHne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHre aTOMHOTO
anpa. Hykionnas wmopens artomHoro sapa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [leproa nomaypacnaga aTOMHBIX SIIED.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
OHeprusi CBs3M aTOMHBIX snep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenud saep. Ucrounuku sneprun ConHua u 3BE3I.

Snepnas sHepreruka. JleMCTBHUS PAAUOAKTUBHBIX M3IIYYCHUW HA IKUBBIC
OpTaHU3MBl.

Hemoncmpauyuu.

1. CHekTpbl U3JIYyYEHHUS U MOTJIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUYEHUH.

6. Perucrpanus nsnydeHus: NpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaGmroneHue CrutonIHbIX U JIMHEHYATHIX CIIEKTPOB U3IIYYCHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUHM YACTULIBI 110 TOPMO3HOMY

nyTtu (o potorpadusim).

3. M3mepenue pagnoakTuBHOrO (PoHA.

IToBTOpPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IIAIONTNN MOAYJIh IPEAHA3HAYEH JJISI CHCTEMAaTH3aIluN
U 0000mIeHWS TPEIMETHOTO  COACpKaHWsIT W OMbITa  JCSTEIBHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »5K3aMeHY 10 (u3uke s OoO0ydarommxcs,
BBIOPABIINX ATOT YYCOHBIN MPEaAMET.



[Ipy n3ydyeHUn JAHHOTO MOXYJSA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeUMBAETCS JOCTHKEHHE MPEAMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yuyeHus, (GopMupyercs
€CTECTBCHHOHAYYHAasi I'PAMOTHOCTb: OCBOCHHUE HAy4YHBIX METOLOB MCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKH, OBJIAJEHUE YMEHUSIMH OOBICHATH (PU3HUECKUE
SIBJICHUS, IIPUMEHsIS TOJIyYEHHbIE 3HAHMs, peIlaTh 3aJa4d, B TOM YMCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO paszesia peaausyercs
32 Cc4€éT TOro, 4ro OOydYarlluecs BBIIOJHAKOT 3aJaHUs, B KOTOPBIX WM
npeiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHMH pacrno3HaBaTh U HAYYHO OOBSICHSTH
duznyeckue SBICHUS B OKPY>KaIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAyUYHbIE METO/Ibl UCCIIEOBAHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATH HAy4YHBIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
HSHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs HAMpPaBIECHO
Ha JOCTHKCHHE JITYHOCTHBIX, METAPEMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.
B pesynbrare u3yuenust GU3NKMA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuatomerocsi 0yayT cpopMUpOBaHBI CIEAYIONINE JTHYHOCTHBIE PE3yIbTaThl B
JaCTH:
e 1) MaTPHOTHYECKOTO BOCITUTAHUSI:
e — TPOSIBJICHHE WHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
buznuecKoil HayKu;
e — IICHHOCTHOE OTHOIIIEHHE K JOCTHKEHUSIM POCCUUCKUX yUEHBIX--(DU3UKOB;
e 2) rpa’kIaHCKOro ¥ JYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
e — TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKHX TMpoOJeM, CBS3aHHBIX C TPAKTHYECKUM TMPUMEHEHHEM
JTOCTUKEHUH (PU3NKH;



— OCO3HAaHWE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JAEITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCTIPUATHE 3CTETUYECKUX KauecTB (U3NYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUS:

— OCO3HaHWE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOIIEH
KYJbTYpHI;

— Ppa3BUTHE HAy4HOH JIO0O3HATENBHOCTH, MHTEpEca K MCCIIEN0BATENbCKON
NEeSATEIbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOUMOHAJBLHOIO
0J1aromoJry4yus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXKHOCTH HpaBWJ O€30IIaCHOrO0 MOBEACHUS Ha
TPAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM O00OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBBIKA pPEQIIEKCUU, TpPHU3HAHWE CBOErO IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y IpYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

— AKTUBHOE y4yaCTUE€ B pPEIICHWU NPAKTHUYECKHUX 3anady (B paMKax CEMbH,
o0Opa3oBaTeNbHON  OpraHu3alUd, TIOpoJa, Kpas) TEXHOJIOIMYECKOM U
COLIMAJIbHONW HAIpPAaBIEHHOCTH, TPEOYIOIIMX B TOM 4HCIE M (PUINYECKUX
3HAHUM;

— MHTEPEC K IPAKTUUECKOMY U3YUEHHIO PO eCcCcuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrM4€eCKOr0 BOCIIUTAHMSA

— OpHEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHWM JJI pelIeHHs 3a1ad B
o0JacTl OKpY’Kalolllel Ccpenbl, MUIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEN CPEIbI;

— OCO3HaHHE TI00ATbHOTO XapaKTepa SKOJOTHYECKHX MpoOJeM M MyTed ux
peLIeHMS;

8) amanTanuu K U3MEHSOIIMMCH YCJOBHAM COLHUAJBHON U NPUPOTHOMN
cpeabl:

— TOTPeOHOCTHP BO B3aWMOJEWCTBUM TMPH BBINOJHEHUU HCCIECIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

— TIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 MNPAKTHYECKYIO
NEeSTENbHOCTD;



e — MOTPEOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIe (GOPMYITHUPOBATH

nacu, IOHATHA, TUIIOTE3bI O (1)I/ISI/II-IGCKI/IX 00BEKTaxX U SABJICHHUAX,

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTu
(15637197
e — TUIAHUPOBAHWE CBOETO PA3BUTHS B MPHOOPETEHHWU HOBBIX (UINUECKUX

3HaHWM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATH B3aMMOCBA3U ITPHUPO/ILL, 06IHCCTBa u
9KOHOMHMKH, B TOM 4YHUCJIC C UCIIOJIb30BaHHUECM (1)H3H‘-I€CKI/IX 3H21HPII>1;

e — OICHKa CBOHUX ,Z[CﬁCTBHﬁ C y‘{éTOM BJIMSIHUA Ha OKpPYXKarlmyro cCcpcay,
BO3MOJKHBIX TJI00aIbHBIX HOCH@HCTBHﬁ.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynaprare OCBOCHHS TPOTpaMMbl 1O (HU3UKE HA yPOBHE OCHOBHOTO
oOmrero obpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTAaThl, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCATbHBIC yueOHbIC ICHCTBHS,
KOMMYHUKAaTHUBHbIC  YHUBEPCAIbHbIC  Y4YeOHbIE  JICHCTBUS,  PETYJISATUBHBIC
yYHUBEpCaIIbHbIEC Y4eOHBIC JCHCTBUSI.

Ilo3naBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Ba3oBble Jijornueckue 1eicTBUA:

BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(DUKAIUN, OCHOBAHUS TSI
00001IeHNS ¥ CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYMS B pACCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBJISITH TIPUYMHHO--CJICICTBEHHBIC CBSI3U MPU H3yUYEHUU (U3NUECKUX
SIBJICHUI ¥ TPOIIECCOB, JIETaTh BHIBOJABI C UCIOJIb30BAaHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOojee
MOJXOJISIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/bLCKUeE JeCTBUA:

HCTIOJIb30BATh BOIIPOCHI KAaK MCCIIEA0BATEIILCKUA NHCTPYMEHT TTIO3HAHUS,
MPOBOJUTH IO CAMOCTOSATEIIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bU3NYECKUIT HIKCIEPUMEHT, HEOOJBIOE HCCleAoBaHue (PU3NUECKOTO
SIBJICHUS,



OIICHMBAaTh HA TMPUMEHUMOCTh ¥  JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCJICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO PE3yIbTaTam
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NIECKUX
MIPOIIECCOB, & TAKXKE BBIIBUTATH MPEATIONOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI M 3alPOCHI MPH MOMCKE H
orbope MH(OpPMAIMM WU JAHHBIX C YYETOM TMPEIIOKCHHON Y4eOHOM
dbu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUJOB U (POPM MPEICTABICHUS;

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMAIbHYIO (OpPMYy TPEACTABICHHUS
UHPOpMAIIMM W WIUIIOCTPUPOBATh pellacMble 3aJa4d  HECIOXHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpaUKOl U X KOMOWHAIIUSMH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

B XOJ€ 0OCYXJIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYK/1aeMOM TeMbI U
BBICKA3bIBaTh HJEU, HAIllEJICHHbIE HA pEIICHUE 33Jaud U TMOIACprKaHHE
0J1aroxenaTeaIbHOCTH OOIICHUS,

COMOCTAaBIIATh CBOM CYXJEHUA C CYXXIEHUSMH JPYTUX YYACTHUKOB
Juasnora, OOHapyKUBATh Pa3IMYUE U CXOACTBO MO3UIIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJUYHO TPENICTABIIATH PE3yJIbTaThl BHITOJIHEHHOTO (PU3UUECKOTO OIBITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IIPOEKTA);

NOHMMATh W HUCHOJb30BaThb  MpPEUMMYIIECTBA  KOMaHJIHOM U
UHIUBUIYAIbHOM palOThl MpHU PEIICHUH KOHKPETHOH (u3nyeckon
npo0JIeMBl;

MPUHUMATh IEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JMOCTIKEHHUIO: paclpeleNarTh poiH, OOCYXIaTh MNPOIECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaY€CTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMPABJICHUIO W KOOPAWHUPYS CBOU JCHUCTBUS C JPYTUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe yueOHbIe NeCTBHSA



Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYAIHsX, TPEOYIOLIUX
JUIA pelieHus: GU3NIeCcKrux 3HaAHU;

OPUEHTHPOBATbCS B  Pa3jIMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHIMBUYaJIbHOE, NPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynmoin);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM PEIICHUs PU3NUECKON 3a1a9u WIH
IUTAHAa MCCIIEJOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MpeJlaraéMble BApUAHThI PELICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIb, IMOIUOHAJIbHBbIN HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U IIpeAJiarath 1iaH €€ U3MEHEHUS;
OOBSCHATh TMPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) pe3yJbTaToOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTh (B TOM YHCIE B XOJ BBIOJIHEHUS
(GU3MYEeCKOTO WCCIAEAOBAaHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSTEILCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTAaHOBIIEHHBIX OIIHOOK,
BO3HHUKIINX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JIPYroro YeJOBEKa B XOJ€ CIOpa WM JUCKYCCUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
IPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE e MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy oOyuenus B 7 KJacce peaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHUIA:

UCIIONB30BaTh  MOHATHS:  (U3MYECKHME U  XUMHYECKHE  SIBJICHUS,
HAOJIIOJICHUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CIUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAS
cuna,  nedopmauusa  (ynopyras, — IUIaCTUYECKasi),  HEBECOMOCTb,
COOOILAOIINECS COCYAbI;

pasznuuath sBiaeHUs (auddy3us, TEMIOBOE IBUKEHHE YACTHI] BEILECTBA,
paBHOMEPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HHEpUUs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3AKPEIUIEHHOM OCHIO
BpallcHUs, Iepenada AaBiICHUS TBEPABIMU TeEJIaMH, XUAKOCTSIMH U
rasamy, arMocepHoe JaBJ€HME, IUIAaBaHWE TeJ, IPEBpallCHUs



MEXaHUYECKON SHEPIruM) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIINX JAaHHOE (PU3NUECKOE SBIICHUE;
pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXXaloIlleM MHpPE, B TOM YUCIE (PUINYECKUE SIBICHUS B IPUPOAE:
IIPUMEPBI JABUKCHUSA C PA3JIMYHBIMU CKOPOCTSIMU B KMBOM M HEXUBOU
IIPUPOJE, NEUCTBHE CWIBI TPEHUS B IPUPOAE W TEXHUKE, BIMSHUE
aTMoc(epHOro NaBJICHHUS Ha >KMBOW OpraHU3M, IUIABaHHE PBIO, pbIYaru B
TEJe 4eJIOBEKA, IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a]auy B y4eOHYIO,
BBIJIEJISITh CYLIECTBEHHBIE CBOWCTBA (PU3HAKHU) (PU3NUECKUX SBICHU;
ONMKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
¢usznyeckue BenMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
IIyTh, CKOPOCTb, CPEAHSASA CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWila TPEeHWs, JaBieHHe (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTb, IJIEUO CHJIBI,
MOMEHT CHJbl, KO3()QUIHMEHT TOJE3HOTO JAEWCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHIMAJIbHAS SHEPIHs), NPHU OMNHCAHUM MPABUIIBHO
TPAKTOBAaTh  (PU3WYECKUIl  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HaYeHNsI U €IUMHULBl (U3HYECKUX BEJIUYMH, HAXOAUTb (OPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIUYMHY C JPYTMMH BEIMYMHAMM,
CTPOUTH TPaPHUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJIB3YS IIpaBUJIa CJIOKEHUs CHUJI (BJOJIb OJHOM IpsIMOIi), 3aKkoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUIIO paBHOBECHs pbluara (0J10ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHU4EeCKOU
SHEPruM, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NUECKUE SBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO--CIICCTBEHHBIE CBSA3H, CTPOUTHh OObsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpPOM Ha 1—2 M3yuYeHHBIX CBOWCTBA (PU3UUYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiateh pacd€THbIE 3amadyd B 1-2 JEHCTBHS, MCIOJB3Yys 3aKOHBI H
(opMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHaIN3a
YCIIOBUS 33J1a4 3aIUCHIBATh KPATKOE yCIOBHUE, MOACTABIATh (PU3NUECKHUE
BEJIUYMHBI B (OPMYNBI U TMPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/lay, OLEHUBATh PEATTUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETMYNHBI;

pacrno3HaBaTb MPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HOMOUIH
$u3NYECKUX METOAOB, B ONTMCAHUH MCCIIEIOBAaHUS BBIICTSATH IPOBEPSIEMOE



OpeanojoxeHne  (rumoresy),  pa3inyaTb W MHTEPIPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

IPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOICTB TeN: (dopMyIupoBaTh pOBEpsiEMbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEATIOKEHHOT0 000pYy10BaHMS,
3aIlMChIBaTh XO/1 ONbITA U (POPMYIUPOBATH BHIBOJIBL;

BBINOJHATh MNPSMbIE HM3MEPEHUS pACCTOSHUS, BPEMEHM, MAaccChl TeJa,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
U(pOBBIX MPUOOPOB, 3aNUCHIBaTh IIOKa3aHHUs MPUOOPOB € YUYETOM
3aJJaHHOW aOCOJIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (PU3HUECKON BEJIMYUHBI OT
JIPYrofl C HCIOJIb30BAHMEM IMPSMBIX HM3MEPEHHUH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHM JABM)KEHUS TeJa, CHIIbI
TPEHUSI CKOJIBLKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUA OT IUIOIIAA CONPUKOCHOBEHUS TEN, CUIIbI
yIOPYrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIIKMBAIOIIEH CHIIBI OT 00BbEMa
NOrpyXEHHON YacTU TeJla U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUU
TUTAaBaHMSI TEJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUSA, COOMpaTh YCTAHOBKY H
BBINOJHATh WM3MEPEHUS, CIeNys IMPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE
NPEUIOKEHHBIX TaONUIl U TpadUKOB, JENaTh BBIBOJBI 10 pe3yibTaTaM
UCCJIEI0BAHNS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BELIECTBA JKUAKOCTU W TBEPIOrO Teja, Cujla TPEHUS CKOJIBKECHMUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWIA, JICHCTBYyIOIIAas  Ha
HOTpyKEHHOE B KHUAKOCTh TENIO, KOI(PPHUIMEHT MOIe3HOro ACHCTBUA
IPOCTBIX MEXaHHU3MOB), CIIEAys NPEIJOKEHHOM WHCTPYKLUUU: MPHU
BBIMIOJTHEHUH HW3MEPEHUN COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUNCIIATh 3HAUEHNE UICKOMOM BEJIMYNHBI,

coOJIro1aTh MpaBuiia TEXHUKKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIA U HEMOABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKkTepU30BaTh IPUHLIMIBI JECUCTBUS HM3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONucaHud (B TOM YHCIE:



MOJAIIWITHUKY, YCTPOMCTBO BOJAONPOBOJAQ, THAPABIWYECKAN IIPECC,
MaHOMETp, BBICOTOMEp, MOPILIHEBOM HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBax (M3MUECKUX SIBJICHUN U HEOOXOAMMbIC (PU3NUECKHUE 3aKOHBI
1 3aKOHOMEPHOCTHU;

NPUBOJUTL  MOpUMEphl  (HaXOAuTh  HMHPOPMAIMIO O  MOpUMEpax)
MPAKTUYECKOTO HCIOIB30BaHMS (DM3MYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HH JIJIs oOecrieueHnsi 0€30MacHOCTH MPU OOpaIeHuu ¢ MpudopaMu 1
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHHUS 370pPOBbs U COOIIOJCHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJICHUSI B OKPYKAIOIIEN CpeIe;

OCYIIECTBJIATh OTOOpP HCTOYHUKOB wuHpopmanuu B HHTepHere B
COOTBETCTBUHU C 3aJIaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMNXCS
3HAHUM MW IMyTEM CPaBHEHHUs PAa3JIMUYHBIX HCTOYHUKOB BBIJICIISITH
uHpopMaIioo, KOTOpas SBISETCS MPOTUBOPEYMBON MJIM MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUIl HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PUBHUECKOTO  COJIEpKaHUsS, CIPABOYHBIC MaTepUaIbI,
pecypcbl cetn HTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHHS TEKCTA,
npeodpazoBaHust THHOPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpaTKUE MUChbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(MOpMAIUU (PU3NUECKOTO COACPKAHUS, B TOM
yucie myOaudHO JeNiaTh KpPaTKHUE COOOIICHHS O pe3yJbTaTax MPOCKTOB
WM Y4eOHBIX HCCIEIOBaHWM, TMpPU ITOM TIPaMOTHO HCIOJb30BaTh
W3YYEHHBIM TIOHATUMHBIM anmapar Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIICHUE MPE3CHTAIIUEH;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCICIOBAHUN pACTIPEIesaTh
00s13aHHOCTH B TPYyNIl€ B COOTBETCTBHMU C IOCTABICHHBIMH 3aJla4aMH,
CIICINTh 3a BBIMOJHEHHEM IIJJaHAa JSUCTBHM, aJeKBaTHO OIICHHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TIPYNIMbl, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOLIUX.

K xonIy oOyueHus B 8 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

VICII0JIB30BaTh MOHATUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILIECTBA, KPUCTALINYECKUE U
amop(HBIC TeNa, HACHIICHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO31yXa, TEMIIEpaTypa, BHYTPCHHSS DSHEPTHs, TEIUIOBOW JBUTaTENb,
DJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsi]l, SJIEKTPUUYECKOE T0JIE, IPOBOJHUKHU
Y IUDJICKTPUKU, ITIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHWE, KAlWIUIAPHBIE SIBIICHUS, WCHAPEHUE,



KOHJICHCAllMsA, IJIaBJICHHE, KpUCTaiM3auus (OTBEpleBaHUE), KUIICHUE,
TerIonepeaya (TerI0MpOBOIHOCTD, KOHBEKIINA, U3TTy4YEHHE),
AIIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, ACUCTBUS AIIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJECHCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO T0JISI HA POBOJHUK C TOKOM, 3JIEKTPOMATHUTHASI MHIAYKIIMS)
0 ONUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTb NPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B IPUPOAE:
NOBEPXHOCTHOE HATSXKEHUE U KallWUIIpHbIE SBJICHUS B IPUPOJE,
KpUCTAJUIBI B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nojie 3eMiM, Apeld MoJroCOB, polb MAarHUTHOIO IOJS JJs JKU3HM Ha
3emJie, MOJIAPHOE CHUSIHKE, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a71a4y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3UUECKUX
SIBIICHUI;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyecKkue BEIMUYMHBI (TEMIEPATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeibHas TEMJIOEMKOCTh BELIECTBAa, YAENbHAs TEIUIOTa
IUTaBIICHUS, yJeNbHAas TEIIoTa MapooOpa3oBaHusl, yJENbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAalIMHbI, OTHOCHUTEJIbHAs BJIAXKHOCTb BO3AYyXa, JJIEKTPUUECKUN 3apsf,
CWJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIeIbHOE  CONpPOTHBICHHWE  BemlecTBa, paboTta W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU OMNHCAHUM TMPaBWIBHO  TPAaKTOBAThH
(u3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, O0O3HAUEHUS U €IUHULIBI
(¢u3NYEeCKUX BEIWYUH, HAXOAUTh (HOPMYIbI, CBSA3BIBAIOIINE JaHHYIO
¢u3NYECKyI0 BEIMYHHY C JAPYTMMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKOW TEOPHUH
CTPOECHMS BEIIECTBA, NMPUHLMII CYNEPIO3ULUU TOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsAaa, 3akoH Oma Ui yyacTKa LIeTHd, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS JHEPIMM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAXECHMUE;

OOBACHATh (PU3MYECKUE IPOLECChl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATD



NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKuX
[IaroB ¢ OMmopod Ha |—2 M3yYeHHBIX CBOMCTBA (DU3MUECKUX SIBICHUM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2—3 JEHUCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopmybl, CBs3bIBAOUIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHS 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs pelIeHHs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOoOXoauMble JUIsi €€ peuieHusl, NPOBOJUTh PACUETHl M CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIHU
($u3MYECKUX METO/MOB, HCIONb3Ysl OMUCAHHE HCCIENOBAaHUS, BbBIICIATDH
IIPOBEPSEMOE MPEAINOJIOKEHNE, OLCHUBAaTh MPABWIBHOCT MOPsJIKa
MIPOBEJEHUSI UCCIIEN0BaHUsA, €JIaTh BHIBOIBI;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
duznyeCKuX CBOWCTB TN (KaMWUISPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYCHUM OT LBETa H3Iy4aroliedl (MOrIouaoliei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpU3alus TEI W B3aUMOJEHCTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEHWCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YyaJM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO TOJISI Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa DJIEKTPOABUTATENII TIOCTOSHHOIO TOKa): (OpMyJIupoBaTh
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIONKEHHOTO
000py/10BaHus, ONUCHIBATH XO/1 OTBITA U (POPMYITUPOBATH BHIBOJIBL;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHHUS]  TEMIEPATYPbl,  OTHOCHTEJIBHOMN
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSIKEHUS C UCIOJIb30BaHUEM
aHaJOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMH, CPaBHUBATDH
PE3yNBTAaThl U3MEPEHUIN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3MUECKON BEJTMYUHBI OT
JPYro C  UCHOJIb30BAaHUEM TMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHUKA OT €ro [JIMHBI, IUIOIIAAN IONEPEYHOTO
CEUYEHUS U YAEIBHOTO CONPOTUBIICHHS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKA,
UAYIIEro 4Yepe3 MNpPOBOAHUK, OT HANpsDKEHUS Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TOCIEAOBATENBHOTO M  MApaUIEIbHOTO  COEAMHEHUI
IIPOBOJIHUKOB): IJIAHUPOBATh HCCIIEJOBAaHUE, COOUpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs], CIEAys NPEaJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TrpaduKoOB,
JIeN1aTh BBIBOJIBI 10 PE3YJITATAM HCCIIECIOBAHUS;



NPOBOJNTHh KOCBEHHBIC HW3MEpPEHHUS (PU3NUCCKUX BEIUYHMH (yAeIbHAs
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh W3MEPEHHs, COOMpPAThH
IKCIIEPUMEHTATIBHYI0 YCTAaHOBKY, CIEIys MPEATOKEHHON WHCTPYKIIUHU, U
BBIYUCIISATH 3HAYCHNUE BEJIMUMHBI,

coOroAaTh MpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YyYEHHBIX TNPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHA (B TOM YHCIE:
CUCTeMa OTOIUICHHS JOMOB, THTPOMETp, TMapoBas TypOWHA, aMIEpMETp,
BOJIETMETP, CUETYMK DICKTPUYECKONW HSHEPTHH, DICKTPOOCBETUTEIIBHBIC
npuOOpPBI, HArPEeBATEILHBIC AIEKTPOIIPUOOPHI (TIPUMEPHI), IEKTPUICCKHE
PEIOXPAHUTEIH, JIEKTPOMArHUT, SJICKTPOABUTATEh TIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBax (YM3MUECKUX SIBICHUH U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M HW3MEPHUTEIIbHBIC
npuOOpbl 1O CXeMaM HM CXEMAaTHYHBIM PpUCYHKaM  (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHsl, SJCKTPOCKOIN, PEOCTaT), COCTABIATH CXEMBl JJIEKTPUUCCKUX
HEeneil ¢ mocneA0BaTeNbHBIM U MapalJIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
paszinyasi ycJIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPUUECKHX IIeTel;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MPUMEPaXx)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecreueHrsi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBIISATh TOWCK HWHpOpMAuu  (U3HYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUW W TYTEM CpaBHEHUSA
JIOTIOJTHATEIBHBIX ~ MCTOYHUKOB  BBIJCIATH WHQPOPMAIIUIO,  KOTOpAs
SIBIISICTCSI TPOTUBOPEUNBON MIIH MOKET OBITH HEIOCTOBEPHOIA;
UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUICOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYEcKOoro - coiepXKaHWs, CIpPaBOYHbIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BIageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIICHHUS,
00001mass uHOpPMALMIO U3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO
CONlEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEIACTABIATh PE3yJIbTaThl
MIPOEKTHOW WJIM KCCIENOBATEIBCKON JEATEIbHOCTH, P 3TOM T'PAMOTHO



UCIIONb30BAaTh HM3YYEHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOK/IATh BBICTYIUICHUE IIPE3CHTALIUEN;

IpU BBIMIOJHEHUU YYEOHBIX TPOEKTOB U HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB pacHpeeiaTh OOSA3aHHOCTH B TIpPYyHIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33J1a4aMH, CICAUTH 3a BBIIOJHECHUEM ILJIaHA ACUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATENBHOCTh TPYIIIBI, BBICTPAaUBATh KOMMYHHUKAaTHUBHOE B3aUMOJAECHCTBHE,
IPOSIBIISIS TOTOBHOCTD pa3peliaTb KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUIA:

UCIIOJIB30BaTh IMOHATUSA: CHCTEMA OTCU€Ta, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aO0COIMIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PAaBHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTD,
CIEKTPbI UCITYCKaHUsI U MOTJIOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIAEPHAS SHEPTETUKA,

paznuyaTh SBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BI)KEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYXHOCTH, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JIBKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXarouiue u
BBIHY)KJIEHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKEeHHE OEJI0ro CBETa B
CIIEKTP M CJIO)KEHUE CIEKTpPaJbHBIX LBETOB, JHCIEPCUS  CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3JTyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy»KaroleM Mupe (B TOM uucie (U3HUECKUe SBICHUS B MPUPOJE:
IIPUJIUBBI U OTJIUBBIL, IBUXKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOIO HM3JIYYEHHM, €CTEeCTBEHHbIN
PaIOAKTUBHBIN (DOH, KOCMUYECKHUE Jy4d, PAAUOAKTUBHOE H3ITy4EHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3JIYyYEHUHA Ha



OpraHM3M 4YEJIOBEKa), MPH 3TOM NEPEeBOAUTH MPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUH;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TENl U (PU3UUYECKUE SIBJICHMSI, UCIIOJIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSss M MIHOBEHHAash CKOPOCTh Teéla IpHU
HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHE, MepeMElIeHHEe, MyTh, yIIOBas
CKOPOCTh, CHJIa TPEHHUs, CUja YIPYrOoCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOAHOIO TMaJEeHUs, BEC TeNa, HMIYJIbC Tela, HMIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHLHMANbHAs SHEPrus Tena,
HOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
OPYKUHBI, KUHETUYECKash SHEprus, IOJIHAs MEXaHUYecKas JHeprus,
NEPUOJ U YacTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEAbl), IPU ONMUCAHUU
IPABWIBHO TPAaKTOBAaTh (PU3MUYECKUH CMBICI HCIOJIb3YEMBIX BEJIWYUH,
0003HaYeHHUSI W €IUHUIBl (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO0 BETUYHMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH TPaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepU30BaTh CBOMCTBa TeJ, (PU3UUYECKHE SBICHUS W IPOLECCHI,
UCIOJIB3YSl 3aKOH COXPAaHEHUsl DHEPIMM, 3aKOH BCEMHUPHOI'O TATOTEHMUS,
OPUHLIUI CYNEPHNO3UIMN CHJI, TPUHLUI OTHOCUTeNbHOCTH [anumes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAJ0BOI0 U MacCCOBOI'O YHUCEI
OpU SJAEPHBIX PEAKLUIX, HPU ITOM JaBaTh CIOBECHYH (OPMYJIUPOBKY
3aKOHA U 3aIllUChIBaTh €M0 MaTEMaTUUECKOE BbIPAKEHHUE;

OOBACHATH (PU3UYECKHE MPOLECChl U CBOICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATDH
IPUYUHHO--CJIEICTBEHHbIE  CBSI3M, CTPOUTh OObBsCHEHHe u3 2-3
JIOTMYECKHX I1IaroB € ONOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alMCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM M30BITOYHBIE JIaHHBIE, BBIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PELICHHS], IPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYUYEHHOTO 3HAYCHHS] (PU3UUECKOU
BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOULIH
(U3NYECKUX METO/OB, MCIIONb3Ysl ONUCAHHE HCCIEIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPABUIBHOCTh IOPSJIKA



NPOBEJCHUS  HMCCIEAOBAHMS, JeNaTh BbIBOABI, HHTEPIPETUPOBATDH
pe3yabTaThl HAOJIIOIEHUH 1 OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUNA WU
bu3nueckux CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeroToHa, 3axoHa
COXpaHEHUsl SHEPIruM, 3aBUCHUMOCTH MEpPHOJia KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOaHWH, IPSIMOJIMHEHOE PACIIPOCTPAHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3yUYE€HHUE CBOMCTB M300pa’KE€HHUS B
IJIOCKOM 3€pKajie W CBOMCTB M300pa)ke€HUsi NpeaMera B coOuparoien
JUH3€, HAOJIOJIEHWE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3Iy4YEHUs):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOro Habopa
o0Opy/lOBaHUs, OMUCBIBATH XOJ ONbITa M  €ro  Pe3yibTarhl,
(bopMyIMpOBaTH BHIBOIBI,

IPOBOJUTH MPU HEOOXOAMMOCTU CEPUIO MPSMBIX W3MEPEHUM, Ompeaesis
CpelHee 3Ha4YeHHE H3MEpseMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JUH3bI), OOOCHOBBIBATH BBIOOP cHocoba H3MEPEHUS
(M3MepuUTENHHOTO MPUOOopPa);

IPOBOJIUTh HCCIIEIOBAHMWE 3aBUCHUMOCTEH (U3MUECKUMX BEJIUYHH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HayaJbHOW CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTH4YeCKOTr0 MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJieHUus U yrJjia MpejoMJIEHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBaHUE, CaAMOCTOSITENIBHO CcOOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJTYYEHHOW  3aBUCHMOCTH
bu3NYecKuX BETUYMH B BHUJC TaONHIl U TpaduKOB, JIEJaTh BBIBOJBLI IO
pe3yJbTaTam HCCIeI0BaAHNUS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, *KECTKOCTh MNPYXKHUHBI, KOAIPQPUIIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas paboTa M MOIIHOCTb, 4acToTa H
nepuoa KojeOaHWW MaTeMaTUYecKoro W TMPYKMHHOTO MAasiTHHKOB,
OnTHYECKas cujia coOuparomed JMH3bI, PaguOaKTHUBHBIA  (POH):
IUIAaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAys MPEII0OKEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYEHHBIE PE3YNIbTaThl C YUYETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHNM;

co0Jr0/1aTh MpaBUiia TEXHUKHU 0€30MaCHOCTH MPpU padboTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;



pa3nnyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QPU3NUECKUX MOJEIeH:
MaTepualbHasi TOYKa, a0OCOIIOTHO TBEPAOE TEIO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IUJIAHETapHas MOJEJIb aToOMa, HYKJIOHHAas
MOZENb aTOMHOTO S]Ipa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHud (B TOM YHCIE:
CIIUJOMETp, JAaTYUKHA IOJIOXKEHHS, PACCTOSIHUSL M YCKOPEHHs, pPAKETa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HMCHOJB3ysd 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUW U  HeoOXxoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMUECKUX MPOILECCOB
OpU pELIEHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie B COOMpAIOIIEH TNH3E;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALKMIO O  MPUMEPax)
IPAKTHYECKOrO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
JKU3HU Il oOecrneueHrsi 6€30IacHOCTU MpU oOpalleHuu ¢ IprudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHMS 3J0pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOIO MMOBEJEHUS B OKPYKAIOIIEH CpeE;

OCYIIECTBISATh TMOWUCK WHGOpMAIMK  (HU3UIECKOTO COACpKAHUS B
HuTepHeTe, caMoCTOSATENBHO (POPMYIIUPYSI MOUCKOBBINA 3ampOC, HAXOIUTh
NyTH OMNpPEACIICHUs IOCTOBEPHOCTU MOJTYYEHHON MH(POpPMAIMU Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIbHBIX NCTOYHUKOB;

UCIIOJIb30BAaTh MPH BHIMIOJHEHUN YUYEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
auTepaTypy  (pHU3MYECKOro  CcoAepXkaHHs, CIpPaBOYHbIE MaTEepHAIbI,
pecypcel cetu UHTEpHET, BiajeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMAIlMKM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COACpKAHMUS,
nyOIMYHO NMPEACTABIATh PE3yIbTaThl IPOESKTHOM MM MCCIEA0BATEIbCKOM
NEATEIIbBHOCTH, IIPU  3TOM TPAaMOTHO  MCIIOJIb30BATh  HM3yYCHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasiena (U3UKA U COMPOBOXKIAThH
BBICTYIUICHUE Tpe3eHTaIMell ¢ y4€TOM OCOOEHHOCTEH ayJauTOpUHu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Koutpoabubie IIpakTuuyeckue
n/n NporpamMmbl Bcero o0pa3oBarTe/ibHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
bubnunorexka LIOK
1.1 o - 2
HSHKA - Hayka O npupole https:/m.edsoo.rw/7£416194
but6mmoreka [IOK
1.2 o 2 1
HBHACCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYUYHEINA METO/I IIO3HAHUS 2 1 bubmorera [IOK
' v A https://m.edsoo.ru/7f416194
Nroro no pazgeny 6
Pa3nean 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [IOK
2.1 1
Crpoenne pemectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHWE M B3aUMOJICVICTBHE YaCTHI] 5 1 bu6muoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHBIC COCTOARMA BCLIECTBA https://m.edsoo.ru/7f416194
Nroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMo/ieiicTBHE TeJl
but6mmorexa [IOK
A M
3 CXAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IIIOTHOCTh 4 1 but6mmoreka [IOK




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

bubnunorexa LIOK

3.3 Crna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Nroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. Ilepenaua naBieHus: TBEPAbIMU 3 bubnmnoreka [JOK
) TeJIaMHM, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 JlaBnenue xuaKoctn > https:/m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoe napneHue 6 https:/m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTH U Ta3a Ha NOTPYKEHHOE 7 3 bubnmnoreka [JOK
) B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea S. Pabora u MOIHOCTB. JHeEpPrus
bubnunoreka LIOK
. 1
>1 PaGoTa u mommocTs 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
32 HpocThie mexanm3Mb1 > ! https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
>3 Mexanueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Nroro no pazgeny 12
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBarte/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pgen 1. TensioBbIe sIBJICEHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [JOK
’ p Hl https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 Teruossie mpotecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Nroro no pazgeny 28
Pa3nes 2. DinekTpuyeckue M MATHUTHbBIC SIBJICHUSA
)1 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE TEJa 7 1 bubnmorexa [JOK
) Y WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 7418 1 ce
bubnunoreka LIOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAT HHAYKLHA https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJIeHHUSA
11 MexaHH4eCcKOe IBUKCHUE U CIIOCOOKI €TI0 10 1 bubnunorexa LIOK
' ONKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4ueckue KoJe0aHus U BOJIHBI
bubnunoreka LIOK
2.1 Mexanundeckue kojaeba 7 3
RAMHHCCKIE KONChAHA https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUC BOTIHH. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmoreka [JOK
’ 3IIEKTPOMATHUTHBIEC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
4.1 3aKOoHBI pacCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




https://m.edsoo.ru/7f41ada6

bubnunoreka LIOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
43 Paznosxenue 6enoro cBeTa B CIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Nroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE SIBJIEHUSI
but6mmoreka [IOK
5.1 Hcnyckanue u norioneHne CBeTa aToMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
32 CTpoetine aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
5.3 JIEpHBIE PEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IA0IMIH MOYJIb
6.1 [ToBTOpenue u 0000IIeHHE COEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/m

Tema ypoka

KoanuecTBO 4acos

Bcero
padoThI

KonTtpoabHbie

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

®du3nKa — HayKa O PUPOJIE.
SIBneHus npupoabl

01.09.23

dusnueckue BIeHUI

07.09.23

du3nyuecKue BeTUUYUHBI U UX
U3MepeHue

08.09.23

Ypok-uccnenoanue "M3mepenue
TEeMIEPATYPhI PU TOMOIIH
KUJAKOCTHOTO TEPMOMETpPA U JaTUUKa
TeMIepaTypol”

14.09.23

MeTo/1bl Hay4YHOTO MTO3HAHUS.
Onucanne pU3NUECKHUX SIBJICHUN C
IIOMOIILIO MOJIETIEN

15.09.23

bubnunoreka LIOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[IpoBepka
THITOTE3BI: JaJTbHOCTh MOJIETA IIApPHKa,
MYIIEHHOTO TOPH30HTAIEHO, TEM
OoJtbirie, YeM OOoJIbIIe BHICOTA MycKa'

21.09.23

Crpoenue BemectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIEeCTBA

22.09.23

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHME yacTull BELECTBa

28.09.23

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e




Ypok-uccnenoanue «OIMbITHI 110

9 HaOJIOZICHUIO TEIIJIOBOTO PACIIUPEHUS
rasoB)» 29.09.23
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 05.10.23
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN
1 BobI. O000IIIEHNE TI0 pa3aey bubnuotexa [JOK
«ITepBoHauanbHbIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BCIIESCTBAY 06.10.23
Mexannueckoe IBUKEHUE.
12 PaBHOMEpHOE U HEPAaBHOMEPHOE Bubmmorexa LOK
https://m.edsoo.ru/ff0a05¢6
ABMIKCHHC 12.10.23
bubnunoreka LIOK
13 Cropoce. Exurubt ckopoctn 13.10.23 | https://m.edsoo.ru/ff0a079c¢
14 PacyeT myTu 1 BpeMeHM ABUKEHUS bubnmorexa LHOK
19.10.23  https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — Mepa HUHEPTHOCTH bubnmoreka [JOK
TEN 20.10.23 | https://m.edsoo.ru/ff0a0c10
16 IInotHoCTh BemecTBa. PacdeT Maccel u bubnunoreka LIOK
00beMa Teja M0 €ro IIOTHOCTH 26.10.23 | https://m.edsoo.ru/ff0a0fee
17 JlaGopartopHas pabota «Onpeznenenue
IJIOTHOCTHU TBEPAOTrO TEIa» 27.10.23
18 Pemenne 3amau no teme "IInoTHOCTE bubnunoreka LIOK
BerecTna" 09.11.23 | https://m.edsoo.ru/ff0al123¢
Cuita Kak XxapakTepUCTHKA
19 B3auMoiecTBus Tei. Cumna
ynpyroctu. 3akoH ['yka 10.11.23
20 JlaGopatopHnas pabora «3yueHue
3aBUCUMOCTU PaCTSDKCHUS 16.11.23




(meopmanum) mpyKUHBI OT
MIPUIIOKEHHOM CHIIBI»

21 SIBnenne tarorenus. Cuiia TSHKECTH 17.11.23
CBA3b MEXY CHUJION TSKECTH U
. bubmuoreka [IOK
22 Maccoi tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4d o Teme "Cuia TsShKecTH 23.11.23
7 Cuiia TSKeCTH Ha JPYTrUX IUIaHeTax. bubnmoreka [JOK
Du3nYeCKUe XapaKTePUCTUKU TUIAHET 24.11.23 | https://m.edsoo.ru/ff0al1502
bubnunoreka LIOK
24 Hsmepenne cui. JJluHaMmoMeT
p A p 30.11.23 = https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec Tena. HeBecomocTh
01.12.23  https://m.edsoo.ru/ff0al778
CroxXeHHe ABYX CHJI, HAIIpaBJICHHBIX
26 10 OJTHOM II ;1?\/4);1‘/’1 ’ bubmmorexa [IOK
! o P ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT 07.12.23
7 Pemienue 3agay no reme
"PaBHonelicTBytOMmAst cui” 08.12.23
)3 Cuna tpenus u e€ Buanl. Tpenue B bubnuotexa [JOK
IIPUPOJE U TEXHUKE 14.12.23  https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue
3aBUCUMOCTH CHJIBI TPCHHS
29 CKOJIBL)KECHHUS OT CHJIbI JABICHUS B bubmorexa HOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAFOITIXCS
MTOBEPXHOCTEN» 15.12.23
10 Pemienue 3agau Ha onpeneacHue
PaBHOJEHCTBYIOLIEH CUIIBI 21.12.23
31 Pemenue 3anau 1o temam: «Bec bubnuotexa [JOK
Tenay, «I paduyaeckoe n3oopakeHne 22.12.23 | https://m.edsoo.ru/ff0alde0




cuny, «Cunsly, «PaBHOAECHCTBYIOIIAS
CHII»

KonTtponsHas pabota mo Temam:
«MexaHnudeckoe IBUXeHue», «Macca,

32 IUIOTHOCTBY, «Bec Tema,
«['padmueckoe n3o0paxkeHue cui,
«Cubi» 28.12.23
3 JHasnenue. CriocoObl yMEHbBIIICHUS U bu6muoreka [IOK
YBEJIMYCHUS TaBIICHUS 29.12.23 | https://m.edsoo.ru/ff0a20a6
JaBienwne raza. 3aBUCUMOCTD
34 aBJICHHS Ta3a OT 00bEMaA bubmorera [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPaTypbl 11.01.24
Ilepenaua naBneHus TBEPALIMU
35 TeJ'II:lMI/I KHUIKOCTSIMH U lr)a3aMI/1 3akoH bubmorexa HOK
> HKHAL ) https://m.edsoo.ru/ff0a25b0
[ackaist 12.01.24
36 JlaBneHue B KUIKOCTH U Tase, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBHEM CHIIBI TSIXKECTH 18.01.24  https://m.edsoo.ru/ff0a2718
37 Pemienne 3agau 1o teme «Jlapnenue B bubnuotexa [JOK
JKHAKOCTH U rasze. 3akon ITackamsay» 19.01.24 | https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coo0maronmecs CoCyapl
ot e 25.01.24  https://m.edsoo.ru/ff0a2970
39 I'ugpapnuueckuii mpecc bubmorera [IOK
AP p 26.01.24  https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiaeBoit
SKMAKOCTHBIN HacoC 01.02.24
A1 ATMocdepa 3emMiu U IPUIHHBI €€ bubnmoreka [JOK
CYIIIECTBOBAHMUS 02.02.24  https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. ATmochepHoe naBieHue 08.02.24 budmmorexa [JOK




https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOTro JaBICHHUS.

bubnunorexa LIOK

43 OnbiT Toppuuesiu 09.02.24  https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EepHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM bubmmorexa [OK
https://m.edsoo.ru/ff0a2fc4
MOps 15.02.24
45 bapometp-anepoua. AtmocdepHoe bu6muoreka [IOK
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX 16.02.24  https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme "
AtmocdepHoe naBneHue" 22.02.24
JlelicTBUE )KUJIKOCTH U ra3a Ha
47 MIOTPY’KEHHOE B HUX TEJIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia 29.02.24
JlabopaTtopHas pabora «OrmpenencHue
48 BLITaJII)KHBZIOHl:ﬁ CHIJIBI, ;wf?cmymmeﬁ bubmmorexa [OK
https://m.edsoo.ru/ff0a33fc
HA TEJ0, TOTPYKEHHOE B KHUIKOCTh)» 01.03.24
JlaGopaTopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca but6mmoreka [IOK
Teja B BOJE OT 00BbEMa MOTpyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KHUJKOCTb YaCTH TeJIa» 07.03.24
but6mmoreka [IOK
>0 [nasarme Tex 14.03.24  https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH H
omnpeneneHue e€ rpy3onoabEMHOCTH" 15.03.24
5 Pemenue 3agau no remam: «llnaBanue bubmuoreka [IOK
cynoB. BoznyxomniaBanuey, 21.03.24 @ https://m.edsoo.ru/ff0a3654




«/laBiieHME TBEPIBIX TEI, JKUIKOCTEU
Y Ta30B»

KonTtponpsHas pabota o teme

53 «/laBneHue TBEpABIX TN, KUAKOCTEN
U ra3oB» 22.03.24
but6mmoreka [IOK
>4 Mexanmicckas pabora 04.04.24  https://m.edsoo.ru/ff0a382
but6mmoreka [IOK
33 MougocTs. EARHALE MOMHOCTH 05.04.24  https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM NIpU 1
noabEMe 1o jecTHule" 11.04.24
57 IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuil Ha phruare 12.04.24
Peryaru B TexXHUKE, OBITY U IPUPO/IC.
58 JlaboparopHas paboTa 0.5 bubnmoreka [JOK
«HccnenoBanue yciioBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
pbriaray 18.04.24
59 Pemienne 3aa4 1mo Teme «Y CIIOBHUS bubnunorexa LIOK
PAaBHOBECHS phlYara» 19.04.24  https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTeust
Mexanu3ma. Jlaboparopuas pabota
60 . 0.5
«M3mepenne KII/[ HakinoHHOM
IIJIOCKOCTH» 25.04.24
61 Pemrenue 3ama4 mo reme "Pabora, bubnuotexa [JOK
MortHocTh, KIT/" 26.04.24 | https://m.edsoo.ru/ff0a4c48
6 MexaHnueckast SHeprusl. bubnmoreka [JOK

Kunernueckas v moTeHIuaIbHAs

02.05.24

https://m.edsoo.ru/ff0a4252




SHEPrus

63

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUu

03.05.24

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

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEPUMEHTAIBHOE ONpPEICTICHHE
M3MEHEHHUS KUHETUYECKOU U
MOTEHLUAIBHON YHEPTHH NPU
CKAaTBHIBAHUHM TeJIa 110 HAKJIOHHOU
MJI0CKOCTH"

16.05.24

65

KoHnTponbHas paboTta mo teme
«PaboTta 1 MOIITHOCTH. DHEPTHUS

17.05.24

66

PesepBHrIit ypok. Pabota ¢ TekcTamu
o TeMe "MexaHnueckoe IBUKeHue"

23.05.24

bubnunoreka LIOK
https://m.edsoo.ru/ff0adee6d

67

PesepBHrIit ypok. Pabota ¢ TekcTamu
1o teMe "JlaBneHue TBEPABIX TeN,
KUJKOCTEN U ra3oB"

24.05.24

but6mmoreka [IOK
https://m.edsoo.ru/ff0ad{fe

PeseprubrIit ypok. Paborta ¢ Tekctamu
o TeMe "Pabora. MOLIHOCTS.
Oneprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

67

12




8 KVIACC

KosnyecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTO, ) KUIKOTO U | bu6nuorexa [IOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOr0 COCTOSIHUIMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmieckne u amopdHsbie Tena 1 bubmorexa OK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISPHOCTD. 1 bu6muoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHIMpeHne U cxxaTue 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATypPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHUIL
9 Buytpennss sneprus. CriocoOsl 1 Bubmuorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 Bubmuotexa [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MaTEpUAJIOB B LIEJSAX

bubnunoreka LIOK
https://m.edsoo.ru/ff0a65c0

aHeprocoOepekeHus "

12 KomnuecTBo TemnoTel. Y nenbHas bubnunorexa LIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIJIOBOTO OalaHca. bu6muoreka [IOK
TennmooOMeH 1 TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBiICHUS bubnuotexa [JOK
TEITI000MEHA MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOMU U ropsiueit Boabl"
Pacuer konmuecTBa TEIIOTHL,

15 HEO0OXOMMOTO JJII HarpeBaHus Teja
Y BBIJIEISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopatopHnas pabota "Onpexnenenue Bubmuotexa [JOK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y JeIbHas TEMIoTa bu6muoreka [IOK
CropaHust https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpCBaHUE

18 KPUCTALIIMUECKUX TeJ. Y aenbHas buGnuorexa LIOK

P ' https://m.edsoo.ru/ff0a71d2

TEeII0Ta ITUIaBJICHUS

19 JlaGopatopHnas pabota "Onpexnenenue Bubmuorexa [JOK
YAEIbHOW TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIHS. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunwne. Y aenpHas Temiora but6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHECHCAIIHH.
3aBHCUMOCTB TEMITEPATYPBI KATICHHSI
oT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencuaue
OTHOCHUTEJILHOW BJIAKHOCTH BO31yxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpe/iesieHne
BJIQKHOCTH BO3yXa

24

[TpuHIIUTIBL paOOTHI TETIIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBUraTens BHYTPEHHETO CTOPaHUs

25

KIIJI TemioBoro nBurarens.
TennoBble ABUraTeNy U 3allUTa
OKpYKaroIIe cpebl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U IIPEBPALLEHUS
OHCPIUU B TCIJIOBBIX IMMPOMLECCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o Teme "TenaoBhIe IBJICHUS.
N3meHeHne arperaTHbIX COCTOSTHUI
BenecTna"

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

28

Kontponbnas padoTa mo teme
"TenoBble ABiIeHNd. M3MeHenne
arperaTHbIX COCTOSIHMM BemecTna'

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

29

DnekTpusanus tein. /[Ba poga
AIEKTPUUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKIMEW U IPU
COMPUKOCHOBEHUU"




B3anMozeicTBue 3apsyKeHHBIX TElL.

bubnunorexa LIOK

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

10 HarnpsiskeHHOCTB DJIEKTPUYECKOro bu6nuorexa [IOK
noss. [IpuHIuMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX MOJIEN
Hocurenu snekTpuieckux 3apsaoB.

33 OnemeHTapHbli 3apsag. CTpoeHue
aToMa

14 [IpoBOHUKY W TUATEKTPUKH. 3aKOH bubnunoreka LIOK
COXpAaHEHUs DIEKTPUUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pewrenue 3a1au Ha npuMeHEHUE bubnmoreka [JOK
CBOWMCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBUS €TI0

36 cyuiecTBoBaHus. MicTouHuKM bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIenCTBUA DIIEKTPUYECKOTO TOKA bubnmorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienoanue "Jleiicteue

38 AJIEKTPUYECKOTO T0JIsI HA IPOBOJAHUKH 1
U JUAJIEKTPUKHU"

19 DJIEKTPUYECKUI TOK B METaslIax, bu6muoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue 1 peryiupoBaHUe CUIIbI 0.5 bubmmorera LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DIEKTPUUECKOE HAMPSKECHHE.
BoasT™metp. JTaboparopnas pabota

bubnunoreka LIOK

42 "U3MepeHune u peryaupoBaHue 0-5 https://m.edsoo.ru/ff0a9e14
HarnpskeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHnas pabota "3aBUCHMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bu6muoreka [IOK
IPOBOJIHUKA OT €r0 JJIWHBI, ILIOMIaIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akodH OMa JyIst ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aa44a

enu
Jlaboparopnas pabota
"HccnenqoBaHue 3aBUCUMOCTH CHIIEI

46 TOKa, UAYILEro Yepe3 pe3ucTop, OT 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COETMHEHUS POBOIHUKOB
Jlaboparopnas pabota "IIpoBepka

43 IIpaBWJIa CIIOKEHMSI HANIPSDKEHUH NTPU | Bubmuotexa [JOK
MOCJIEJOBATEIIFHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopuas pabota "IIpoBepka

49 MpaBujIa JJis CUJIbI TOKA MPU | bubnunorexa LIOK

napajijicJibHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHUE

50 3axoHa OMa JUIs pa3jInuHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANIEKTPUIECKOTO but6mmoreka [IOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopartopHast pabota "Onpenenenue
52 a00TBI U MOIIHOCTH JJIEKTPUUECKOTO bubmmorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE IeTH U MOTPEONTENN
53 JIIEKTPUUYECKON DHEPTUH B OBIT buGnnorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DIIEeKTPUUYECKUE 3apsibl.
54 3apsHoKEeHHBIE Tela U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3anMoaercTBusa. [1oCcTOSTHHBII
AIEKTPUYECKUM TOK"
Konrtponsnast pabora o Teme
"DJIeKTpUUEeCKUEe 3apsaabl.
55 3a ﬂmTeII){HHe Tea I/IpI/IX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3anMoaercTBusa. [1o0CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTosTHHBIE MATHUTEL, X
B3aMOJEICTBUE
VYpok-uccnenosanue "M3yuenue bu6muoreka [IOK
57 . "
TOJIEN MTOCTOSIHHBIX MarHuToOB https://m.edsoo.ru/ff0ac3d0
MaruutHOe 1ojie. MarHuTHOE I10J1€
but6mmoreka [IOK
58 3eMJIH U €ro 3HaueHHue JUIT KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarauTHoe nojie
JIEKTPUUECKOro ToKa MarHuTHoe
0JI€ KaTyIIKH C TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMmeHeHHEe AIEKTPOMArHuTOB B
texHuke. Jlaboparopnas pabora
"N3y4yenue neiicTBUSI MarHUTHOTO
OJIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

QHGKTPOI[BI/IFE[TGJIB IIOCTOSAHHOT'O
ToKa. Mcnonb3oBanue
BHGKTpOI[BHFaTeHGﬁ B TCXHUYCCKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoncTpynpoBaHue u u3ydeHue
paboTHI AJIEKTpOoaABUTATENS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apanest. 3akoH
3JIEKTPOMATHUTHON MHIYKLIMH.
[IpaBuio Jlenna

63

OnexTporeneparop. CrocoOsr
MOJTyYEHHUS DIIEKTPUYECKON SHEPTHH.
DNeKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DJIEKTPUUECKHUE U
Mar"HuTHbLIE SBJIeHUS"

65

Kontponbnas padoTa mo teme
"JJIeKTpUUECKUE U MarHUTHbBIE
siBJIeHUS "

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

66

PesepBubIii ypok. PaGora ¢ Tekcramu

but6mmoreka [IOK




o teme "TemnoBsle gBiaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBubIil ypok. PaGora ¢ Tekcramu

67 110 TeMe ”HOCTVOHHHVI‘) 1 ! ngs?;l;?:;(sigg/lﬁfoacdw
ANEKTPUUYECKUN TOK
68 PesepBubIil ypok. PaGora ¢ Tekcramu |
mo Teme "MarauTHbIe SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOI'PAMME




9 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabusie — Ipakrueckue i[:;jennﬂ :gl?;zzzlz:feﬂbnme
padoThI padoTsbI pecypeni

| Mexanndeckoe OBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOI'0 JABUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnumoreka [JOK
JIBHKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMonHeitHOe

4 nBrokeHue. CpeHsiss U MTHOBEHHast 1
CKOPOCTb

5 [IpssMonrHENHOE paBHOYCKOPEHHOE | bubnmoreka [JOK
JBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABHKEHUS. 1
I'padux ckopoct
JlabopartopHnast pabota "Onpenenenue

7 YCKOpEHHUsI Tea npu 1 ) bubnnorexka HOK
PaBHOYCKOPEHHOM [BHXKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TuI0CKOCTH"

2 CBoOonmHoe magenue teir. OIbITH |
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TIO | bubnmoreka [JOK
okpyxxHocTu. [lepuona u yactora https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBe1it 3axkoH HeroToHa. BekTop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmumoreka [IOK
PaBHopelicTByrOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetwnii 3akon HproToHa. bubnnorexka HOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3amau Ha npuMeHeHUE bubnmoreka [JOK
3akoHOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6e
bubnmoreka [JOK
15 Cuna ynpyrocru. 3akow I'yka https://m.edSO(])_.Im/faneca2
16 Pewenue 3amgau no reme «Cuiia
YIPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnumoreka [JOK
YKECTKOCTH IPY)KUHEI» https://m.edsoo.ru/ff0ace28
bubnnorexka HOK
18 Cina Tpenus https://m.edSO(I)l.ru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuia bubmuorexa [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmoreka [JOK
Kod(puimenTa TpeHus CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3amgau no reme "3akoHbI
21 Herotona. Cuina ynpyroctu. Cuna bubnmoreka LIOK
\ https://m.edsoo.ru/ff0afb8e
TpPEHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




HajgcHus

Ypok-koupepennus "JIBuxeHue TN

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemrenue 3agad mo teme "Cuiia
24 TSYKECTU U 3aKOH BCEMUPHOTO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[IepBasg kocMHueckas CKOPOCTb. bubnmoreka [JOK

25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepUaIbHOW TOUKH.

2 AOGCoIOTHO TBEPIOE TEIO. bubnmoreka [JOK
PaBHOBecue TBEpOrO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs

27 MowmeHnT cuinsl. LleHTp TspKecTH

)3 Pemenne 3amau mo teme "MoMeHT Bbubnmuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroTroBka Kk KOHTPOJILHOU paboTe MO

29 TeMe "MexaHN4ecKOoe IBIKEHUE buGnnorexa LIOK

. | ’ https://m.edsoo.ru/ff0b0408
B3anmopeiicteue ten
Konrtponsnast pabora o Teme
30 "MexaHn4ecKOoe IBIKEHNE bubmmorexa [IOK
N | ’ https://m.edsoo.ru/ff0b06ec
B3anmopeicteue ten
Nmnynbce Tena. Umnynbe cuibl. 3aK0H
31 COXpaHEHUs UMITyJbCa. YIPYroe u bubmmorexa [TOK
P y o pyT https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBUE

1 Pemenne 3amau nmo treme "3akoH Bbubnuoreka [JOK
COXpaHEeHUs uMmyJsbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE




JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexannueckas paboTa ¥ MOIITHOCTh brbmmorexa [OK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cHIIBI TSKECTH, CHITBI bubnuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnas pabota «Ornpezenenne
16 paboOTHI CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBHKEHHUH Teja 1o
TOPU30HTAIILHON TOBEPXHOCTU»
17 CBs13b HEPTUU U pabOTHI.
[ToreHmmanpHas SHEPrust
18 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KUHETHUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS YHEPIUU B
MEXaHUKe
40 Jlaboparopnas padota «M3yueHue bubnmoreka [JOK
3aKOHA COXPAaHEHUS YHEPTUI) https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHUE U €TO Bbubnuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeoaHusl. bubnnorexka [HJOK
BreinyxaeHnsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 neproja KoJleOaHid OT KECTKOCTH buGnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl Tpy3a»
45 IIpeBpatienue 3Hepruu npu

MEXaHUUYECKUX KOJeOaHUIX




46

JlaboparopHnas pabota «Onpenenenue
YJaCTOTHI U TIEpHO/Ia KoJeOaHu i
OPY)KUHHOTO MasiTHUKA

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MIEPUO0/Ia KoJIeOaHuit
rpys3a, IOABELIEHHOIO K HUTH, OT
Macchl Tpy3a»

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

48

Mexaunueckue BoaHbL. CBOMCTBA
MeXaHU4eCcKHuX BOJIH. [IponosibHbIE U
TIOIIEPEYHBIE BOJIHBI

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

49

Ypok-koHpepennus "MexaHudecKre
BOJIHBI B TBEPJOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI pE30HaHC

53

Ypok-koHpepeHius "YIpTpa3sByK U
nH(]pa3BYK B MPUPOJIC U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
Teme "3aKOHbI COXpaHEHUS.
MexaHndeckne KoJieOaHusa U BOJIHEL"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b2510

55

Konrponsnast pabora o Teme
"3akoHbI coxpaHeHusl. MexaHnueckue
Kose0aHus U BOJTHBI"




DNEKTPOMarHuTHOE IOJIE.

bubnuoreka [JOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "llkama
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb30oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
Vpoxk-uccienonanue "M3yuyenue
P . i bubmuorexa [JOK
59 CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Pemrenue 3amau Ha onpeneneHue
60 4acTOTHI U IJIMHBI AIEKTPOMarHUTHOU
BOJIHBI
DnekTpoMarHuTHasi Ipupoja CBeTa.
61 Cko OiTI: cBeTa Bomi)osme CBOMCTBa brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETa. 3aTMEHHUS bubmorexa HOK
pacpoctp ) https://m.edsoo0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHs CBETA. 3epKaia.
63 Pemnrenue 3agad Ha NpruMEHEHUE bubnnorexa LIOK
P https://m.edsoo.ru/f0b38c4
3aKOHa OTPaKEHUsI CBETa
64 IIpenomiienue cBeta. 3aKkoH bubmmoreka [IOK
MPEIOMIJIEHHUS CBETA https://m.edsoo.ru/ff0b3aeca
ITonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MoTHOTO BHYTPEHHETO bubmorexa HOK
1P https://m.edsoo.ru/ff0b3c5c
OTpPaKCHHUS B ONTHYECKUX CBETOBOAAX
66 Jlabopartopnast pabora "HcciaenoBanue




3aBHCHMOCTH YIJIa IIPEIOMIIEHUS
CBETOBOTO JTy4a OT yTIJIa MMaJIeHus Ha
rpanuue "Bo3ayx-crekino""

VYpoxk-koHpepenuus "VcnonpzoBanne

67 MIOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIun3el. OnTryeckas cuiia JMH3bI hitps:/m.cdsoo.ru/fOb32c
. bubmuorexa [JOK

69 [TocTpoenne n300paskeHMit B TMH3AaX hitps:/m.cdsoo.ru/fl0b4dda
Jlaboparopuast pabota "Onpenencare

70 (boxyi)ﬂorg paC(FZ)TOﬂHI/ISI " orr)lmqecxoﬁ buommorexa OK

. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIeH JTNH3HI"

71 Ypok-koHpepeHmus "OnTudeckue bubnnorexka [HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LOK

https://m.edsoo.ru/ff0b4684

7 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBera B CIEKTp.

74 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnBITHI 11O
pa3IokKEHUI0 OEoro cBeTa B CHEKTP U

Bbubnuoreka [JOK

75 BOCIIPUSTHIO I[BETA MPEIMETOB IIPU UX

HaOJIIOICHNY Yepe3 [BETOBHIC
¢bunbTpH"

https://m.edsoo.ru/ff0c0e2a




VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: AUCIIEPCHS,
uHTepdepennus u qudpakmus"
77 Omnbitel Pe3epdopaa u rutanerapHas bubnnorexka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue U MOIIOLIEHUE CBETA
79 atromoM. KBanTel. JImHeituaTeie bubmorexa [IOK
’ ) https://m.edsoo.ru/ff0c144c
CHIEKTPHI
20 Ypoxk-tipaktukym "Habmonenue bubnnorexka [HOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro saapa. Hykimonnas bubnnorexka [HJOK
MOJENb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE TpEBpaALICHUS. bubnmoreka [JOK
H3oTonsr https://m.edsoo.ru/ff0clal4
’4 Pemenune 3agau mo Teme: Bbubnuoreka [JOK
"PanuoakTuBHBIE NpeBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
Vpoxk-koH(DepeHus "PagnoakTHBHBIE
86 I/ICz'I eHI/IS(Ib Bpl'I ; one MI; HITHHE bubmorexa [IOK
yi | PHPOLE, MEAHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakuy. 3aKOHBI
87 C(f[X paHeHIESI 3aH;1 OBOT'O M MacCOBOI'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1c58
yHCces
28 DHeprus CBA3U aTOMHBIX sifiep. CBs3b bubnnorexka [HOK

MacCChI 1 SHCPIruu

https://m.edsoo.ru/ff0c1d7a




89

Pewenue 3amgau o reme "Snepueie
peakuun"

90

Peakuuu cunTe3a u neneHus saep.
Ncrounuku sHeprun ConHIa U 3BE3 ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3JTyYE€HUH Ha JKUBbBIE
opraHu3msl"

92

[ToaroroBka K KOHTPOJILHOM paboTe MO
Teme "DJIEeKTPOMArHUTHOE TI0JIE.
DIEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

Kontponbhas padoTa mo teme
"DNEeKTPOMarHUTHOE TOJIE.
DIeKTPOMarHUTHHIE BOJHBI.
KBanrtoBsie siBneHus"

94

IToBTOpenue, o6o0IICHNE.
JlabopaTopnbie paboThI 1O KypCcy
"BzaumonerictBue Ten"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTropenue, o0o0menue. Perenne
pacyeTHBIX U KAYECTBEHHBIX 33/1a4 I10
teme "TemnoBble mpoiecch”

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue
pacUeTHBIX U KaYECTBEHHBIX 3a]1a4 110
teme "KIIJ] TerioBsIx aBurarenein"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6obmenue. Pemenue
pacyYeTHBIX M Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJI anekTpoycTanoBok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpenue, o6o0IIEHNE.

Bbubnmuoreka [JOK
98 'J‘Ia60p ATOPHEIC P a60"TH 1o Kypey ! ! https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJIEHUS
[ToBTropenue, 06o0menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 Bubmorexa ITOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTaMmu 1o TeMe "KBaHTOBas u 1
snepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 0OIIIECTBO

«3marensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






