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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTENbHOW MpOTrpamMMmbl, MPEICTAaBICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON padouelt mporpaMMbl BOCITUTAHUS U
KoHnuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxaHnue mporpaMmbl 10 (PU3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOMIMXCS U OPTaHU3alMI0 H3yYCHUS
¢u3MKN Ha NEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4WUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOyYEHHUs], a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[TporpamMMma 1o ¢u3uke ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOTO COAEP/KAaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3rKa ABISIETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, IOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHU,
U3y4aeMbIX XUMHEH, OMOJI0THEeN, aCTPOHOMUEN 1 (pu3HUecKoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, NPEIOCTaBIseT Haubosee sSCHbIe
oOpa3sLbl MPUMEHEHUsI HAYYHOTO METO/a MO3HaHUs, TO €CTh CIoco0a MOJydYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEINOJIaraeT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTAMM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTS:

* HAy4YHO OOBSICHATH SIBJICHUS,

* OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

* HHTEPIPETHUPOBATH JAHHBIE U UCIIOJIH30BATh HAYYHBIE 10KA3aTENbCTBA JIs

MOJIy4E€HUS BBIBOJIOB.

[enu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
omnpenenensl B Konuenmum npenopaBanus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peagu3yrONUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
Komnernn Munncrepersa npocsemienus: Poccuiickoin @enepanuu (poToKoJ OT 3
nekaopst 2019 r. Ne T1K-4BH).

Henan nzyvyenus Gpuankm:

npuoOpeTeHue HHTEepeca M CTPEMJICHHS OOYYalomMXCsi K HAyYHOMY
U3YYCHUIO TPUPOIBI, Pa3BUTHE HX HWHTEIJICKTYyalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE NMO3HAHUS U (POPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
(opMHUpPOBaHKE HAYYHOTO MUPOBO33PEHUS KAK PE3yJIbTaTa U3yuEHUsI OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;
(GopMupOBaHKE NPEACTABICHUNA O POJIM (PU3MKU AL PA3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyaymien
po¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSA3aHHOM ¢ (PU3MKOM, MOATOTOBKA K
JanbHenIeMy o0y4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTmkeHne JTHX IeJield MmporpaMMbl 10 (U3MKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHMM O JIUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEHNE YMEHUN OINMUCHIBATH U OOBSICHATH (PU3UUYECKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUs MPOCTEHIMX pacy€THBIX 3a7ad C
UCIIOJIb30BaHUEM (DU3UYECKUX MOJIETIEH, TBOPUECKUX U
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOIAaTh IPUPOIHBIC SBJICHUS W BBIMOJIHATE OIBITHI,
JabopatopHble  pabOThl U AKCIEPUMEHTAIbHBIE HUCCICAOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMALMEH (PU3NYECKOTO COIEp KaHMs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTIKCHUSAX (DU3UKH, aHATN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepamu nmpodecCHoHATBHON IeATeIbHOCTH, CBI3aHHBIMU
C ¢U3NKON, W COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha w3yudenue ¢usuku (60a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIenio).



[Ipennaraemepiii B mporpaMMe no (Gu3MKe MepevyeHb JabopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, yYUTEb JEIaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PAOOT W OMNBITOB C YYETOM HMHIMBHUIYaTbHBIX OCOOEHHOCTEU
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1o (U3UKe.



COAEPXKXAHUE OBYUYEHUA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

dusnka — Hayka o mnpupone. fABiaeHus npupoapl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuyuHBL. M3Mepenue ¢usndeckux BenudyuH. Duznyeckue
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHas cucTeMa €IMHHII.

Kak ¢usuka u npyrue ecrecTBeHHbIC HAYKH U3Y4aroT npupoay. EcrecTBeHHo-
HAayYHbIA METOJl TO3HAHWS: HAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMPOCA,
BBIJIBKEHUE THIOTE3, SKCIEPUMEHT [0 MPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOILbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4ecKue, TEIJIOBbIe, 3JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBbIE

SIBJICHHUS.
2. @uznyeckue MpuOOPbI U MpoLeaypa NPSIMbIX U3MEPEHUM aHAJTOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEHbI ASIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3sMepoB MaJIbIX TEJ.

N3mepenne temmeparypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M
JATYMKA TEMIIEPATYPHI.
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6. IIpoBeneHue uccineAoBaHUsS MO MPOBEPKE TUIIOTE3bI: JATbHOCTh MOJIETA
HIapyKa, MyIeHHOT0 TOPU30HTAIbHO, TEM OOJIblIEe, YeM OOJIbIlIE BHICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. OmbITHI,

JTIOKa3bIBAOINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHue wactul BemecTBa. CBsA3b CKOPOCTHM JABWKEHUS YacTHUI] C
teMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeicTBue dactuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMMOCBA3b MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUWA BOJIBI.

Jemoncmpayuu.



HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

Habmionenue  sBjaeHU, OOBACHSAIOMUXCS MNPUTHKEHUEM WIH
OTTAJKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JaMaMeTpa AaTOMaMETOAOM  pAJOB(C  HMCHOJb30BaHUEM

dboTorpadwuii).

2. OmbITHI 10 HAOJIIOICHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

OnpITEl O OOHAPYXEHUIO ACHCTBUS CHJI MOJEKYISIPHOIO HPHUTSHKCHHS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe aABWKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacd€r mytu u
BPEMEHU JBUKECHUS.

SBneHue uHEpUMH. 3aKOH HHEpUMU. B3ammoneicTBHe Ten Kak IpHYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHoCcTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAIIPABJIEHHBIX 110 OAHOM NpsiMoi. PaBHOelcTByomas cuil. Cuna TpeHus..
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS TeNa.

N3mepenne CKOpOCTH NPSMOJIUHENHOTO ABUKECHUS.
Habmroienue siBieHrs HHEPLUH.

HabGnronenmne n3MeHeHust CKOpOCTH MPY B3aUMOJICHUCTBUH TEll.
CpaBHEHHE Macc 110 B3aUMOJIEHCTBHIO TEJL.

S A e

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHON MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeAHEN CKOPOCTH CKOJBXEHUs Opycka WIM IIapuka Io
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHUs (nedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHHS OT

BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CrnocoObl yMEHBIIEHUS U YBEIUYECHHM JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH I[lackans. [lHeBMatuueckue
MalllUHbl. 3aBUCHUMOCTh JABJICHHS KUJKOCTH OT TIyOWHBI. ['mapocratnueckuid
napagokc. Coobmaromuecs: cocyibl. [ nipaBiniecKkue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3NyIIHOM 000sioukn 3emiu. OmnbiT Toppuuennu. M3mepeHnue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGopsl 1 U3MEpeHus: aTMOC(PEPHOTO AaBICHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. BozayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
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3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIBI OT 00bEMA MOTPYKEHHON YacTH Tea
Y TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VY ciioBue 11aBaHus TEI: IUIABAHUE WUJIU ITOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHHUSI TFIOTHOCTEU TEJIA U KUIKOCTH.
Jlabopamopusie pabomul u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyXEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OnpeneneHue  BBITAJIKUBAIOLICW  CHJIbI, JCWUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MacChl Tea.
4. OnbITbl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIKHBAIOIIECH CHIIBL,
JNEeUCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUJKOCTh
YaCTH TeJla U OT TJIIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBanue apeoMmeTpa WIM KOHCTPYMPOBAHME JIOAKH U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.
Mexanudeckast pabota. MOITHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHS pbluara K 0J10Ky. «30710Toe



npaswiio» Mexanuku. KITJ[ npocteix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXaHUYECKOW HEPTUH B IPYroil. 3aKOH COXpaHEHUS
HHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpexenenue padbOThI CUIIbI TPEHUS IPH PABHOMEPHOM JIBUYKEHUH TeNa IO

TOPU30HTAJIBHON MOBEPXHOCTH.
2. HccnenoBanue yCnoBUM paBHOBECHS pblyara.
3. HUsmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. V3yyeHue 3aKOHA COXpPAaHEHUs MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, S>KHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE pACIIMPEHNE U CHKATHE.

Temneparypa. CBa3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHKCHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TerIonepeaaya u CopepiieHue padoTsl. Buabl Teronepeaaun: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonuuectBo TemnoTsl. YaenpHas TEMIOEMKOCTh BEIIECTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue wu
OTBEpPJCBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAs TEIUIOTa IUJIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHUS.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[TpuHumnel paboThl TeroBbix ABurateneit KIIJ[ rerioBoro aBurarens.
TeroBbie ABUTATENN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS U TPEBPAIIEHHUS SHEPTUU B TEIIJIOBBIX MPOIECCAX.

Jemoncmpayuu.



HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HabGnroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHUM.
Hab6mroneHue TemioBoro pacmmpeHus Tel.

V3meHenue naBieHUs Tra3a MpU W3MEHEHUH O0OBEMAa W HArpeBAaHWUU WITU
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OXJIAXKICHUU.
[IpaBuna naMepeHus TeMIepaTyphl.

Bunb! Terionepenayu.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.
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10. CpaBHEHHE TEMIIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnrogeHue KUNeHus.

12. HabGnroeHue mocTosTHCTBA TEMITEPATYPhI ITPH TIIIABJICHUH.

13. Moaenn TEeIIOBEIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimaol.

1. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HIPUTSIKEHUS.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbITel 1O HAOMIOJAEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, XKUIKOCTEH U
TBEPIBIX TEIL.

4. OmpeneneHUe NaBJICHUS BO3AyXa B OaJTIOHE MITPHUIIA.

5. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIEHUA BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumoresbl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA YKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

7. HaGmionenve wu3MeHEHUs] BHYTPEHHEW OJHEpPruu Tejla B Ppe3ysbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue sBjI€HUS TEIJIOOOMEHA MpPU CMEIIMBAHUU XOJIOJHOM U
ropsiuer BOJIBL.

9. OmpeneneHue  KOJMYECTBA  TEIUIOThI, IMOJYYEHHOTO BOJIOM  IIpHU
TEIMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpenenieHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca HCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. JiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onexktpuzanusi Tena. JBa pojia 3ieKTpUYECKuX 3apsanoB. BzaumogeinicTBue

3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH ).



Onektpuueckoe mone. Hanpsok€HHOCTH anexkTpudeckoro mnoiis. [IpuHuun
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMUS JJIEKTPUYECKOrO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DSIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas 1enb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIBLHOE COMPOTHUBJIICHHUE BellecTBa. 3akoH Oma
I ydacTka 1nenu. [TocinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGota u MOIIHOCTH dJIeKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IICKTPUIECKo sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anMo1eiicTBHE TOCTOSTHHBIX MarHUTOB. MarHUTHOE
noje. MarguTtHoe mojie 3eMJIM M €ro 3HaueHue miId Ku3HM Ha 3emiie. OIbIT
Opcrena. MarauTHOE MoJIe AIEKTPUIECKOro ToKa. [[puMeHeHne 3JIeKTpPOMAarHuToB
B TEXHHUKE. J[€MCTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOAHHOTO TOKa. MCnonp30BaHHWE DNEKTPOJBUTATENCd B  TEXHHUYECKHX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3IeKTpoMarHuTHOW MHAYKIUU. [IpaBumno Jlenma.
OnextporenepaTop. CriocoObI OTyUEeHUSI DTEKTPUIECKON IHEPTUH.
DNEKTPOCTAHIINKM Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poza 3JIEKTpUUYECKUX 3apsSA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DNeKTpocTaTHUeCKast HHAYKIHUS.

3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJI0B.

[IpOBOIHUKH U JUATEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.

M CcTOYHMKH TTOCTOSSHHOTO TOKA.
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JIeCTBHS AIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.

11. I'a30BbIii pa3ps.

12. I3MepeHne CHIIbl TOKA aMIIEPMETPOM.

13. I3mMepeHue aIEeKTPUIECKOr0 HAMPSIKEHUS BOJIbTMETPOM.
14. PeocTar 1 Mara3uH CONPOTUBIICHUM.

15. B3anmMmoaelicTBre NOCTOSIHHBIX MarHUTOB.



16
17
18
19
20
21
22
23
24

25

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHU MOJIOCOB MarHuTa.

. MoaenupoBaHre MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB.

. OnbIT DpcTena.

. MarauTHoe€ mnoJjie Toka. DJIeKTPOMarHur.

. JlericTBE MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.

. DJIEKTPOABUTaTEIIb IOCTOSIHHOTO TOKA.

. UccnenoBanue sBICHUS JEKTPOMArHUTHOM UHAYKIIHH.

. OnbITel Dapajes.

. 3aBUCHUMOCTb  HampaBJICHUS WHIYKIIHOHHOTO TOKa OT
YCIOBUM  €r0 BO3HUKHOBEHUS.

. DJIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.
15.

16

OnbiTel 1O  HAOIIOACHUIO ANEKTPU3aLUN TE€l UHAYKIUEH U
IIPU CONPUKOCHOBEHUHU.

HccnenoBanne NOEWCTBUSA — DJIEKTPUYECKOTO IIOJS HA  NPOBOJHUKH
U IUDJIEKTPUKH.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenure U peryaupoBaHie CHIIbI TOKA.

M3mepeHne U peryampoBaHe HANPSKEHUS.

HccnenoBanye 3aBUCHMOCTH CHJIBI TOKA, MUAYIIErO 4e€pe3 pPEe3UCTOop, OT

COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITBl, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO

CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro MAJWHBI, IUIOMIAJA MONEPEYHOTO

CEUEHHMS U MaTepuara.

IIpoBepka mpaBuiia CIOXKEHHUS HANPSLDKEHUM NPU  TOCIEA0BATEIBHOM

COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia Uisi CHJIbl TOKA MNPU MapajuieIbHOM COEAUHEHUU

PE3UCTOPOB.

Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.

OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISEMON Ha

pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa, MAYLIETO Yepe3 JaMIOuKy, OT

HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

M3yyeHne MarHUTHOTO MOJISL  ITOCTOSTHHBIX MarHuToB TIpU UX

00BEIMHEHUH U Pa3JICIICHUU.

. UccnenoBanue IeUCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.



17. OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KATYILIKHU C TOKOM M MarHuTa OT CHJIbI TOKA ¥ HAIIPABJICHUS TOKA B KaTyLIKE.

18. I3ydyeHue AeMCTBUSA MarHUTHOTO MOJIS HAa IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHU€e U U3y4eHHUE padOThI AJIEKTPOABUTATEIS.

20. 3mepenue KII/L 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI IO MCCJENOBAHUIO SBJICHHS AJIEKTPOMATHUTHOM HWHIYKLUU:
UCCJIEIOBAHNE W3MEHECHMI 3HAYEHUs M HAIpPaBJICHUS WHIYKIHOHHOTO
TOKA.

9 KVIACC

Pa3znena 8. Mexannueckue siBJeHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTcyéra.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe aBrmxkeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTb T€Jia IPU HEPABHOMEPHOM JIBUYKEHHUHU.

VYckopenue. PaBHOyckopeHHOE mpsiMoOJiMHENHHOEe JBHKeHue. (CBOOOIHOE
nagenue. OnsIThl [ annmes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon m yvacrora oOpauieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CHila TPEHUS CKOJIbKEHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlwxenue rutaHer Bokpyr Comnpa. IlepBas kocMuueckass CKOpOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHOM TOukHU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpamieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHnanbHas 3Heprus Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npyxuHel. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaGnroneHue MeXaHMYECKOrO JIBHXKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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9.

10.

11

CpaBHEHHME IIyTel M TPAGKTOPUM [BMXKEHMS OJHOIO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

Habnronenne MexaHM4eCcKuX sIBJICHUH, MPOUCXOIAIIUX B CUCTEME OTCUETA
«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBM>)KEHUHM OTHOCHTEIIBHO
KaOuHeTa (HU3UKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Tena W JEHCTBYIOLIEH Ha HETO
CHJIBI.

Habiroienue paBeHCcTBa CHII ITPU B3aUMOJICHCTBUY TEII.

M3meHeHue Beca Teia Ipyu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

. [IpeoOpazoBanus S3HEPruu IpyU B3aUMOACIHCTBUU TE.
12.
13.
14.
15.
16.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe NMITYJIbCa IIPA A0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUN.
HabmroieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUH MPU JBUKEHUN TeEJa MO JEeHCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa JJisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJNBXKCHHUS OpycKa WIIM JIBHOKCHUS
HIapyKa o HaKJIOHHOM TIOCKOCTH.

Omnpenenenne yCKOpPEHHS Tela TPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH TYTH OT BPEMEHH TPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TIPH PABHOYCKOPCHHOM JBIKEHUU O3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KakK psSJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHUJIBI
HOPMAaJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU TMPYKUHBI.

Omnpenenenne pabOTHI CHUJIBI TPSHHS P PABHOMEPHOM JBHKEHHUU TeJIa 10
TOPU30HTAIBLHOM MTOBEPXHOCTH.



10. Onpenenenre pabOThl  CHJIBI  YOPYrOCTH MpU MOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3y4eHue 3aKkOHa COXPAHEHUS YIHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUI: IEpUO,
4acToTa, aMIUINTYJAa. MaTeMaTnuecKui U NPYKMHHBIM MasTHUKU. [IpeBpaienne
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KoneOaHus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKMX BOJIH. [IpoposibHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue konebGaHuM Ten MOJA JCHCTBUEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

HabGnronenue xonedanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

1. OmpeneneHue 4YacToThl U nepuoja  KojeOaHuit
MaTeMaTUYECKOT0 MasiTHHKA.
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2. OmpeneneHrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.
HccnenoBanre 3aBUCUMOCTH TIEpHO/ia KOJICOAHHM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH Mepuoja KOJeOaHUi MpyKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH TEpHOJa KOJIEOaHHWH Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIHME  3aBUCUMOCTh  Iepuoja  KojaeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOHOTO IaICHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa

ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BoimHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. 3yueHnne CBOWCTB D3JCKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWUILHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pactipoctpaneHue cBera. 3atmenust Connia u JIlynsl. Otpaxkenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cera. 3aKoH npenomieHus ceeta. [lonHoe BHyTpeHHEe
oTpaxkeHue cBeTa.lIcroib30BaHWE TOJHOTO  BHYTPEHHETO OTpaXEHUsS B
ONTUYECKHX CBETOBOAX.

Jlunza. Xop nyyent B muH3e. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIm3opykocTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro CBETAa B CIIEKTP. OnbITeI Herorona.
CroxeHune CrieKTpalbHbIX LIBETOB. Jlucnepcus cBerTa.

Jlemoncmpayuu.

1. [IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tonyuenune wu300pake€HU B TUIOCKOM, BOTHYTOM U BBIIYKJIOM

3epKajiax.

4 [Ipenomnenue ceera.

5 Ontuveckui CBETOBO/I.

6. Xop nydeil B coOuparonieit JIH3e.

7 XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

8 [Tony4yenune n300paxeHut ¢ MTOMOIIIBIO JTUH3.

9 [Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens rnasa.

11. Paznoxxenue 6eroro cBeTa B CIIEKTP.

12. [Tonyuenune Oenoro cBeTa MPHU CIOXKEHUU CBETAa Pa3HBIX IIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HMccnenoBaHue 3aBUCUMOCTH yTJla OTPaXKCHHS CBETOBOTO Jyda OT yrJjia
aJICHHUS.

2. M3yueHue XxapaKTEPHCTHK U300paKECHUS MPEAMETA B TUIOCKOM 3epKaie.
HccnenoBanre 3aBUCMMOCTH yTJla MPEJIOMIIEHUS CBETOBOTO JIy4a OT yria
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomyueHue U300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Ompenenennie GOKYCHOTO PACCTOSHUS U ONTHYCCKON CHIIBI coOMparomen
JIVMH3BI.
OMNBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHATHIO IIBETA MPEAMETOB IMPH WX HAOIIOJCHUU Yepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znea 12. KBanToBble IBJI€eHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NMorioeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3ortombl. PaamoakTuBHBIE
npespaiieHus. llepuon nonypacnaaa aTOMHBIX SAED.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO WU MAacCCOBOTO YMCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX W3JIIYYEHWHA HaA KUBBIE
OpTraHU3MBI.

Jlemoncmpayuu.

CrekTpbl U3Ty4YEHHUS U TIOTJIOIICHHUS.
CnekTpbl pa3IuyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.
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Peructpamust u3nydeHuss TPUPOAHBIX MHUHEPAJIOB M MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmromeHue CIUTONIHBIX M TWHEHYAThIX CIICKTPOB U3ITyYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHNE YHEPTUHN YACTUIIBI TIO TOPMO3ZHOMY Iy TH

(o potorpadusim).

3. Usmepenue pagnoakTuBHOTO (HOHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAONNN MOYJIh TPEAHA3HAYCH /IJIsI CUCTEMAaTHU3aIu!
1 00001IIeHUS TTPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (PU3MKH, a TakKe JJIsi MOJATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY MO (HU3HMKE Il 00Yy4YaromUXCs, BHIOPABIIMX ITOT
y4eOHBIN MpeIMeT.

[Ipu M3y4eHNN TAaHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeMETHBIX  TUIAHUPYEMBIX  pe3ylbTaToB  0oOydeHws, ¢opMupyercs
€CTECTBEHHOHAYYHas] TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICTOBAHMSI



SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHHS], TPUMEHSA IMIOJyYEHHbIC 3HAHWS, pemarh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIHATBHO eI TEILHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yeTcs 3a
CYET TOTO, UTO O0YUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM MpeIaraeTcs:
HAa OCHOBE IOJYYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBICHATH
busznyeckue SBICHUS B OKpy)Kalolled MpUpoie W TIOBCEAHEBHOM IKU3HH,
MCII0JIb30BATh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUH, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEC BAXHBIX TOCTHIKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOJIB30BAHMS PA3IUYHBIX UCTOYHUKOB
SHEPrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKyd HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JTMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3NKU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs
y oOyuaroierocsi 6yayT copMupoBaHbl CIASAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

« 1) maTpMoTH4YE€CKOr0 BOCIIMTAHUSA:

« 0O mnposiBieHue uHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO
POCCUNCKON (pU3HYECKON HAYKH;

« [0 uneHHOCTHOE OTHOIIEHHWE K MJOCTHXKECHUSIM POCCHUMCKHUX YYEHBIX--
¢bu3uKoB; 0 2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

« [0 roTtoBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHH OOILECTBEHHO
3HAYUMBIX M JTHYECKUX MpoOJeM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHNUEM JOCTHKCHUN (DU3HKY;

« 0O oco3HaHne BaXHOCTM  MOpPAJbHO--3TUYECKHX NPUHIMUIIOB B
JESATEIIbHOCTU YYEHOTO;
*  3)3CTeTH4eCKOro BOCIIUTAHMSI:

« 0O Bocmpusitue HSCTETHYECKMX KauecTB (U3WUECKOM Hayku: €&
TapMOHHYHOTO TOCTPOCHUS, CTPOTOCTH, TOUYHOCTH, JaKOHHYHOCTH; O 4)
HEHHOCTH HAYYHOI0 MO3HAHMS:

« 0 oco3HaHue 1IEHHOCTH (PU3MYECKON HAYKHW KaK MOIIHOTO MHCTPYMEHTa
MO3HAHWS  MHPA, OCHOBBI  pPAa3BUTUA  TEXHOJIOTHUM, BaKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBI;

+ [ pa3Butre Hay4dHOU THO003HATEIHLHOCTH, UHTEPECA K UCCIIEA0BATEIbCKON
NeATEIIbHOCTH;

« 5) ¢dopmupoBaHusi KyJbTYPbl 30POBbSI H IMOIMOHAJBLHOTO
0J1aronoJIy4us:

« [0 oco3nanme neHHocTH Oe30macHOro o0Opasza >KM3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BOXHOCTH MPaBHJ OE30MACHOTO TOBEICHUS Ha
TpaHCIIOPTE, HAa JOPOTaX, C AMEKTPUIECKUM U TETUIOBBIM 000pyA0BaHNEM B
JIOMAIITHUX YCIIOBUSX;



O chopmupoBaHHOCTH HaBbIKa peQuIeKCHH, MPU3HAHUE CBOETO MpaBa Ha
OIMOKY W Takoro e mpaBa y Jpyroro uenoBeka; O 6) TpyaoBoro
BOCIIUTAHMSA:

« [ axtuBHOE yuyacTHe B pelICHUM MPAKTUUYECKUX 3a/lad (B paMKaxX CEMbH,
o0pa30BaTeNbHON OpraHU3AlMK, TOPOJa, Kpas) TEXHOJOTHYECKOU W
COLIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOUUX B TOM YHUCIIE U (PUINUECKUX
3HAHUU;

« [0 wuHTEpec K MpaKkTUYECKOMY H3Y4YEHHUIO Tpodeccuil, CBA3aHHBIX C
busukoif; 0 7) IKOJOrH4eCKOro BOCIIUTAHMS

« [0 opuenranus Ha npuMeHeHHEe (HU3MUECKUX 3HAHUM ISl PEeIICHUs 3a7a4 B
o0nacTu OKpY’Karouleil cpenpl, MIaHUPOBAHUS MOCTYIKOB M OIEHKH HX
BO3MOJKHBIX ITOCJIEACTBUN I OKPYKAIOLIEH CPEJIbl;

« [ oco3Hanue rio0aabHOro XapakTepa 3KOJIOrHYECKUX MpoOIeM 1 MyTen ux
pelieHus;

«  8) ajanTanum K U3MEHAKIIMMCH YCJI0BUAM COLMAJIBLHON U PUPOAHON
cpeabl:

« [0 nmoTpebHOCTH BO B3aUMOJICHCTBUM MPU BBIMOJHEHUH HCCIIEIOBAaHUN U
MPOEKTOB (PU3NUECKON HAMPABICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM

JPYTHX;
« [ noBbiIIeHNE YPOBHA CBOEU KOMIIETEHTHOCTH acpe3
IMPAKTHYCCKYIO ACATCIbHOCTD,

« 0O norpebHOCTH B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
dbopmMynupoBaTh UAECH, MOHSATHSA, TUMOTE3bl O (PU3UYECKUX OO0BEKTaX W
SBJICHUSIX;

« 0O ocosnanme nehUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B
007acTH PU3HKHY;

« [ nnanupoBaHHE CBOEro pa3BUTHUS B MPHUOOPETEHHH HOBBIX (PU3NYECKHUX
3HAHUI;

« 0O crpemnenue aHamu3UpOBaTh M BBISIBISATH B3aUMOCBSI3U TIPUPOJIHI,
oOIecTBa U YKOHOMHKH, B TOM YHCJIE C HCIOJB30BAHHUEM (PU3HUICCKUX
3HAHMU;

« [ oneHka cBoux JIEWCTBHI ¢ YYETOM BIMSHHS Ha OKPYXKAIOLIYHO Cpeny,
BO3MOKHBIX [VI00ABHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI



B pe3ynbrare ocBoeHMs IpOrpaMMBbl 10 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOydaromerocs OyayT cOpMHUpOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE I03HABATEIbHbIC YHUBEPCATbHBIC YUCOHbIE 1eHCTBHYS,
KOMMYHUKATHUBHBIE ~ yHUBEpPCAJIbHbIE  Y4YEOHBIE  JICHCTBUS,  PEryJISTUBHBIE
yHHUBEpCaJbHbIC yueOHbIE TEUCTBUA.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue a1eiicTBUA:



BBIABIISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABJIMBATh CYIICCTBEHHBIA MPU3HAK KIACCU(PUKAIMHA, OCHOBAHHS IS
000OIIIeHHS U CPaBHEHHS,;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMaTPUBAaEMbIX (haKTax,
JAHHBIX ¥ HAOIIOJICHUSIX, OTHOCSIIUXCS K (DU3MUYECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYHHHO--CJICJICTBCHHBIC CBSI3M TNPH H3YyYCHHH (HU3HUYECKUX
SIBJICHUI U TIPOIIECCOB, JCTaTh BHIBOJIBI C UCIIOIB30BAHUEM JISTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYCHUH, BBIIBHTaTh THIIOTE3bl O B3aUMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBHIOMPATh crIoco0 pelieHns yueOHou pusnueckoit 3agaun
(cpaBHeHHE HECKOJBKMX BapHaHTOB peIIeHUs, BbIOOp Haumboiee
HOJXOSIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITI0JIb30BaTh BONPOCHI KaK HUCCIIEOBATENbCKUN HHCTPYMEHT IMO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHYy OIBIT, HECIOMXKHBIN
(U3MYECKUI SKCHEPUMEHT, HEOOJBIIOE MCCIEI0BaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTb M  JIOCTOBEPHOCTh HH(POPMALIHIO,
IIOJIy4YEHHYIO B XOJI€ UCCIIEIOBaHNS WU KCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIIMPOBaTH 00OOIIEHUS U BBIBOABI IO pE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMUS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JajbHEWIee pa3BUTHE  (PUINUECKUX
IPOLIECCOB, a TAKXKE BBIABUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSATH Pa3JIMYHbIE METOJIbI, UHCTPYMEHTHI U 3aIPOCHI MIPU MOUCKE U
otOope uH(pOpPMAIMM WU JIaHHBIX C YYETOM NPEIJIOKEHHOW Y4eOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POpPMALUIO
pa3IUYHBIX BUIOB U POPM MPEACTABICHMUS;

CaMOCTOATENIbHO  BBIOMpPATh ONTUMAJIBHYIO (OpMy TpencTaBICHUS
uHbOpMallMl U WUIIOCTPUPOBATh peUIaeMble 33Jayd  HECJIOXHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

B XoJ/le¢ OOCYXJIEeHHs Yy4eOHOro Marepuana, pe3yiabTaToB JIA0OPaTOPHBIX
paboT U MPOEKTOB 3aJaBaTh BOMPOCHI TIO CYIMIECTBY 00CYX/IaeMON TEMbI U



BBICKA3bIBaTh WJIEW, HAIICJICHHBIC HA DEIICHHUE 3a7a4d W TOJJICp KaHHe
0J1aroKeaaTeIbHOCTH OOIICHMS,

COTIOCTaBIIATb CBOM CYXICHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO ITO3HIIHA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TIPEACTABIATH PE3YIbTaThl BBHITIOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHON ¥ MHANBUAYaTbHOM
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TIPOOIEMEI;

MPUHUMATB IIEJTH COBMECTHOM ACATEIIPHOCTH, OPTaHU30BBIBATh JICHCTBUS 1O
e JOCTIIKEHHUIO: PACIIPEACIISITh PO, OOCYKIATh MPOIECCH U PE3YIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTass Ka4eCTBEHHOTO pe3yjbTara Io
CBOEMY HaIIPaBJICHUIO U KOOPJUHUPYS CBOU JICUCTBUSA C IPYTUMHU WICHAMHU
KOMAaH/IbI;

OIICHWBATh KAa4YECTBO CBOETO BKJIaJa B OOMIMH TPOAYKT MO KPUTEPHSIM,

CaMOCTOATCIIbBHO C(l)OpMYHI/IpOBaHHBIM Y4aCTHHUKaMH BSaHMOHGﬁCTBHH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranuzamnus:

BBISIBJISTH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaLMSIX, TPEOYIOIUX AJIs
pereHust GU3NIeCKUX 3HAaHUM;

OPUEHTUPOBAThCS B  PA3JIMYHBIX MOAXOJAX MPUHITHS  pPELICHUN
(MHIMBUAYaJIbHOE, MPUHATHE PEHICHHs B TpyMINe, NMPUHATHE PEIICHUM
rpyIIon);

CaMOCTOATENILHO COCTABJIATh AITOPUTM PEIICHUs (PU3NYECKOH 3aaaun WK
IJlaHa MCCIIEOBAaHUSI C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBaTh MpejjaraeMble BapuaHThl pelieHuit; O
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIEHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMH U IIpejlaraTh IIaH €€ U3MEHCHHUS;
OOBSICHATH  MPUYMHBI  JOCTHXKEHHUS  (HEAOCTH)KEHUS) Ppe3ylbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCIJIE B XOJ BBIITOJHEHHUS
bu3MUecKoro HcCCiIeqOBaHUS WJIM [POEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, HM3MEHHUBIIUXCSA CHUTYyallMil, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO JIPYToro YesioBeKa B XOJ€ Cropa WM IMCKYCCUU Ha
HAy4YHYI0O TE€My, IOHMMAaTh MOTHBBI, HAMEpPEHUS M JIOTHKY JApPYyroro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPHU pelIeHUU (PU3NUECKUX 3a]1a4 UITU B
YTBEPKJICHUSIX HA HAyYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

NNPEAMETHBIE PE3YJIBTATBI

K xonIity o0ydyeHust B 7 kjacce npeIMETHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCII0JIb30BATh MOHATUSA: (PU3HUUECKUE U XUMUYECKHE SIBJICHUS, HAOJII0/ICHUE,
HKCIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3MUECKUX BEJIINYUH, aTOM,
MOJIEKYJa, arperatHble COCTOSIHMS BemlecTBa (TBEpHOE, KUAKOE,
razoo0pa3Hoe), MEXaHUYECKOE JBHKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPAEKTOPHS, PABHOJEHUCTBYIOIIAA CHJIA, AepOopMalHs
(ynpyrasi, rmacTu4eckas), HEBeCOMOCTb, COOOIIAIOITUECS COCYbI;
paznuuarh sBieHUs (nuddys3us, TEMIOBOE IBMKEHUE YACTUIl BEIECTBA,
pPaBHOMEpPHOE  JIBIJKEHHE, HEpPAaBHOMEpPHOE  JIBJKEHHE, HWHEpLus,
B3aUMOJICUCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3AKPEILNIEHHON OCBHIO
BpalleHUs, epeiaya JaBIeHHs TBEPABIMU TEIaMHU, )KUJIKOCTSIMH U ra3amu,
aTMoc(epHOE JaBJIEHUE, IJIaBaHUE TEJ, MPEBPALICHUS MEXaHUYECKOH
DHEPIUU) MO ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHWE W3YYEHHBIX  (DU3UYECKUX  SBJICHUU B
OKpY’>KaloIlleM MHpE, B TOM 4YHUCIE (PU3UUYECKUE SBJICHUS B MPHUPOJE:
MPUMEPHI JABMKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOW U HEKHUBOU
npuposie, NCHCTBHE CHJIbI TPEHHUS B MPHUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOro JaBJICHMS Ha JKUBOW OpPraHU3M, IJIaBaHHE PbIO, phlYard B
TEeJIe YeJ0BEKa, MPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 337ady B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YUYECHHBIE CBOWCTBA TN M (PU3UYECKHUE SBIICHUS, UCHIOIb3YS
bu3nyeckue BeaTuurHbl (Macca, 00bEM, IMIIOTHOCTh BEIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC TeJa,
cujia TPEeHHUs, 1aBJieHUe (TBEPAOTO TeJa, )KUAKOCTH, Ta3a), BRITAIKHUBAIOIAS
CHJla, MeXaHudeckass paboTa, MOIIHOCTb, IJIEUO CHUJIbl, MOMEHT CHJIBI,
KOA(P(GUIIUMEHT TM0JIE3HOTO JICWCTBUA MEXAHHU3MOB, KHHETHYECKas U
NOTCHIIMAIbHAS JHEPrusi), MpU ONMUCAHWU TMPABUIBLHO TPAKTOBATh
(bu3nYeCKUil CMBICT UCIIOJIB3YEMBIX BEJIMUMH, UX 0003HAUEHUS U €IMHUIIBI



bu3nyecKuXx BEIMYMH, HAaXOAUTh (OPMYNbI, CBS3BIBAIOIIME JAHHYIO
Gu3MYeCcKyl0 BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3WYECKUX BEJMYMH; XapaKTepU30BaTh
CBOMCTBa Tel, (DU3MYECKUE SIBJICHUS U MPOLECCHI, MCIOJb3Yys IpaBUIIa
CJIOKEHMS CUJI (BJIOJIb OJHOM TIPsIMOI), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOW DHEPTUH, IIPU STOM J1aBaTh
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3alHUChIBaTh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSCHATH (PU3UUECKHE SBJICHUS, IPOLIECCHI U CBOWMCTBA TEJI, B TOM UHCIE U
B KOHTEKCTE CUTyalMi IPAaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIIATD
PUYUHHO--CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 |—2 TOTHYEeCKuX
iaroB ¢ Oonopoil Ha 1—2 H3y4YEHHBIX CBOMCTBAa (PU3HUECKUX SIBICHUH,
(U3MYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 33/1a4d B 1 —2 1eHCTBUS, UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H
3aMMChIBaTh KPAaTKOE YCIOBUE, IMOACTABIATh (U3MYECKHUE BEIUYMHBI B
dbopMyabl U TPOBOAUTH PACUYEThl, HAXOJIUTHb CIPABOYHBIC JIAHHEIE,
HEOOXOQUMbIE JJIi pELIeHWs 3aJad, OLEHUBAaTh PEaJTMCTUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BEIMUNHBI,

pacrno3HaBaTb HPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh IPU MOMOUIU
($u3NYECKUX METOJOB, B OIMCAHUM MCCIIEAOBAHNUS BBIICISTh MPOBEPSIEMOE
IpEeIoJIoKeHNe (TUIOTEe3Y), pa3iinyaTh 1 UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HaXOJUTh OMIMOKM B XOJ€ OIbITa, AENaTh BBIBOJBI MO €ro
pe3yJabTaram;

MPOBOJUTH ONBITHI 110 HAOTIOAECHUIO PUZNUECKUX SIBACHUI WK (PU3UYECKUX
CBOMCTB TeJ: (OpMYJHUPOBATH MPOBEPSiEMbIE MPEANOI0XKEHUS, COOUpaTh
YCTaHOBKY W3 MPEAJIOKEHHOTO 000PYJI0OBaHUs, 3aMMChIBATh XOJ OMNbITA U
bopMyIUpOBaThH BHIBOHI,

BBIIIOJIHATH IIPSIMBIE WM3MEPEHUS pACCTOAHMUSA, BPEMEHH, MAacChl Tela,
00BbEMa, CUITBI U TEMITEPATYPhI C UCIIOJIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpOB, 3aMMChIBATh TMOKAa3aHUS MNPUOOPOB € YYETOM 3aJaHHOU
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOANUTDH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEIMUYUHBI OT
JIPYrol C HCIIOJIb30BAaHUEM MPSAMBIX HW3MEPEHHUU (3aBUCHMOCTH ITyTH
PABHOMEPHO ABWKYLIETOCS T€JIa OT BPEMEHU JABUKECHHUS TEJIA, CUIIbI TPEHUS
CKOJILKEHHUSI OT Beca Tela, KayecTBa OOpabOTKH IMOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAJA CONPUKOCHOBEHUS TEJ, CUJIbI



YIOPYTrOCTH OT YJJIMHEHUS TMPY>KUHBI, BBHITAIKUBAIOIICH CHUJIBI OT 00bEMa
MOTPYKEHHOM YAaCTH T€JIa ¥ OT IUIOTHOCTH )KUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeJI0, YCIOBHIA
IJIaBaHuUs TEJ, YCIOBHM paBHOBECHs pbluara u 0JIOKOB), y4aCTBOBATh B



IUIAHUPOBAHUM  YYEOHOrO UCCIENIOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUsI, CICAys NPEIIOKCHHOMY IUIaHy, (DUKCHPOBATh
pEe3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (DU3UYCCKUX BEIUYUH B BUIE
MPEIOKEHABIX TaOMUIl W TpauKOB, AeNaTh BBHIBOJLI IO PE3yJIbTaTaM
UCCIIEIOBAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (U3MUECKUX BEIWYUH (IJIOTHOCTH
BEIIECTBA JKUJIKOCTH M TBEPIOTO TEJIa, CHJIa TPEHUS CKOJBKEHUS, TaBJICHUE
BO3MlyXa, BBITAIKWBAIONIASl CWJA, JCUCTBYIOIMIAs Ha TOTPYKEHHOE B
KUIKOCTh  TeNo, KOA(QOUIMEHT TOJIE3HOr0  JEHCTBUA  MPOCTHIX
MEXaHU3MOB), CJEAys MPEUIOKEHHON WHCTPYKIMHU: TPHU BBHINOJIHEHUU
U3MEpPEeHU CcoOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U BBIYUCISATH
3HA4YE€HHE UCKOMOW BEJINYUHBI,

COOJII0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIAIIEI JTCUCTBHUS MPUOOPOB M TEXHUYECKHUX YCTPOWCTR:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILIAIIINECS COCYabl, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBIKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh NPHUHIMIBI  JACHCTBUS HW3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OMHCAaHWSA (B TOM 4YHCIE:
MOJAIIUITHAKK, yCTPONCTBO BOJOMPOBOAA, THIPABIMYECKANA TIpece,
MaHOMETp, BBICOTOMED, TIOPIIHEBOM HACOC, apEOMET)), UCMOB3YS 3HAHUS
0 CBOMCTBax (PM3UUECKUX SABJICHUN U HEOOXOAUMbIe (PU3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEphl  (HaXoauTh  MHPOPMAIMIO O  IMpUMeEpax)
MPAKTUYECKOTO HCIIONb30BaHUA (PU3NYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHrs 0e30MacHOCTH TpHU 00pallleHuy ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBBS U COOJIO/ICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP MCTOYHMKOB HWH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOITUXCS
3HAHMM W TyTEM CpaBHEHUS PA3JTMYHBIX HCTOYHHKOB BBIJICIATH
uH(pOpMAIMIO, KOTOpas SBISICTCS MPOTUBOPEYMBON WM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BATh MPH BBITOJTHCHUH YUYEOHBIX 3aJJaHUi HAYYHO--TTONYJIIPHYO
JUTEPATYPY GU3UIECKOTO COACPIKAHUS, CITPABOYHBIE MAaTEPHAIIBbI, PECYPCHI
cetu VHTepHer, BiameTh NpUEMaMU KOHCTICKTUPOBAHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIHK (PU3HIESCKOTO COJCPIKAHHS, B TOM
yucie myOJuYHO es1aTh KpaTKUe COOOIEHHUSI O Pe3yJIbTaTax MPOEKTOB HIIN
Y4€OHBIX UCCIEAOBAHUN, IPU 3TOM I'PAMOTHO HUCIIOJIb30BaTh MU3YYEHHBII
MOHATUUHBIA ammapar Kypca (HU3WUKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTAIUEN;

IpU BBIMIOJIHEHUN YYE€OHBIX MPOECKTOB W UCCIEIOBAHUM paclpenensiTh
00sI3aHHOCTH B TPYMIIE B COOTBETCTBHM C IOCTaBICHHBIMH 3aJladyaMH,
CIEIUTh 3a BBIIOJHEHUEM IUIaHA JEWCTBUM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JCATEIBHOCTb  TPYIIBI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIty oOyueHus B 8 kiacce rnpeaMeTHbIE pe3ysIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arpeTaTHbIE COCTOSIHHSI BEIIECTBA, KPUCTAIUTUIECKUE U
amMop(HBIC TeNa, HACHIIICHHBI M HEHACBHIIICHHBIA TMap, BIIAXXHOCTH
BO31yXa, TeMIlepaTypa, BHYTPEHHSSI JHEPIus, TEIJIOBOM JBUTATEb,
AJIEMEHTAPHBIN JJEKTPUUECKUN 3apsiil, IEKTPHUUECKOE MOJI€, TPOBOTHUKH
U TUPJICKTPUKH, TOCTOSHHBINA AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SBICHUS (TEIUIOBOE PACIIUPEHHE U CXKaTHe, Terulonepeaaya,
TEIUIOBOE paBHOBECHE, CMAauyMBaHWE, KAMMMUISIPHBIC SBJICHUS, UCTIApEHUE,
KOHJCHCAllMs, IUIaBJIEHUE, KpUCTAJUIM3alus (OTBEpAEBAaHUE), KUIICHUE,
Teruioneperaya (TerI0MpOBOHOCTD, KOHBEKIINS, U3Ty4YeHHE),
3JIEKTpHU3aLUs TeJl, B3aUMOACHCTBUE 3apsiiOB, AEHCTBUS AJIEKTPUUECKOTO
TOKa, KOpPOTKO€ 3aMbIKaHWE, B3aWMOJEWCTBUE MAarHUTOB, JIEHCTBUE
MarHuTHOTO I0JIA Ha MPOBOJAHMK C TOKOM, JIEKTPOMAarHuTHast MHIYKIIHS)
O ONHCAaHMIO MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3HUECKUX SBICHUH B
OKpY)XalIlleM MHUpe, B TOM 4YHcie (U3NYECKUE SIBICHUS B MPHPOJE:
MOBEPXHOCTHOE HATSHKECHHE W KANWUILIPHBIE SBJICHHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupoae, u3iaydenne ConHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUe POChl, TyMaHa, UHEsl, CHEra, AEKTPUUECKUE
SBIICHUSI B aTMocdepe, SICKTPUUYECTBO KMBBIX OPraHW3MOB, MarHUTHOE
nosie 3eMiH, Apeld TOI0COB, pOJIb MAarHUTHOTO TOJS JUISl KU3HU Ha
3emiie, OJSIPHOE CUSIHUE, TIPH ATOM MEPEBOIUTH MPAKTUIECKYIO 3a7a9y B
yueOHYI0, BBIAEIATh CYIIECTBEHHbIE CBOWCTBA (TMPU3HAKH) (PU3HUECKUX
SIBJICHUM;



OIKCHIBaTh U3YUYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCIIOJIb3YS
dusznyeckue BeIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHUs, KOIUIECTBO
TEIJIOTHI, YJelbHAs TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTA
IUIaBJICHUS, YJelibHas TeIyloTa MapooOpa3oBaHus, YyAeldbHas TEIUIoTa
CTOpaHus TOIUIMBA, KOA(P(GUIMEHT TMOJIE3HOTO JEWUCTBUS TEIIOBOU
MAaIllHbI, OTHOCUTEIIbHAS BIIAYKHOCTD BO3LyXa, JJIEKTPUYECKUM 3apsij, CUila
TOKA, DJJEKTPUYECKOE HANpPsDKEHUE, COINPOTUBIICHHE IPOBOJHUKA,
yJIelIbHOE COTIPOTUBIIEHUE BELIECTBA, pa00Ta M MOLTHOCTh 3IEKTPUUECKOrO
TOKa), TpPU OINUCAHUU TMPABWIBHO TPAKTOBaTh (PU3MUECKH CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUSI U €IMHULIbI (PU3NUYECKUX BEIUYUH,
HaXoAUTh (POPMYIbI, CBSI3bIBAIOLIME JAHHYIO (DU3MUECKYIO BEIUYHMHY C
OPYTMMH BEJIMYUHAMH, CTPOUTh TpaUKH HM3YyUYEHHBIX 3aBUCHUMOCTEH
(u3NYECKUX BEJITUUMH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUYECKHUE SBJICHUS U IPOLECCHI,
UCIIOJb3Yysl OCHOBHBIE IIOJIOKEHUSA MOJIEKYJIAPHO--KUHETUYECKON TEOpPUHU
CTPOEHHMSI BEILECTBA, MPUHIUI CYNEPIO3ULINN NOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaaa, 3akoH OMa 1 ydacTKa LeNH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHMs SJHEPTHUH, IIPU STOM JaBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATH (PU3HYECKHE MPOLECChl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallHUi NMPAaKTUKO-OPUEHTUPOBAHHOTO XapPAKTEPA: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTMYECKHUX
11aroB ¢ Omnopoid Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJayd B 2-3 JEWCTBUS, HCIOJIB3Ys 3aKOHBl W
dopMyIbl, cBsi3bIBarOLME (DU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHUS 3aJlayd 3alliChIBATh KPATKOE YCIJIOBHUE, BBIABIITH HENOCTATOK
JaHHBIX JUIS pEelIeHMs] 3ajayd, BbIOMpPATh 3aKOHBI U (HOpMYIIHI,
HEOOXOJUMbIe il €€ pelleHus, MPOBOAUTh pacy€Tbl U CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU [MOMOIIU
(GU3MYECKUX METOAOB, MCIOJb3ysl ONHUCAHUE HWCCIEAOBAHMS, BBIICIAThH
MIPOBEPSIEMOE  IMPEAIOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh IOPSIKA
IIPOBEJCHHUS UCCIIEN0OBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITBI MO HAOMIOAEHUIO (U3UYECKUX SBICHUM WU
(bu3MYecKuX CBOMCTB Tell (KanmWUISIPHBIC SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0b&Ma, TeMIlepaTypbl, CKOPOCTH IMpPOLECCa OCTHIBAHUS U
HarpeBaHUsl NpPU M3JIYyYEHWH OT LBETa H3JIydaromed (TOrjaolaroei)



HOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJbI OT TEMIEPATYPhl KUJIKOCTH U
IomaaM €€ TMOBEPXHOCTH, DJICKTPU3aALUs TEJI U B3aUMOACHCTBUE
AIEKTPUYECKUX 3apsAl0B, B3aUMOJECHCTBHE NOCTOSHHBIX MArHUTOB,
BU3YyaJiM3allMsl MarHUTHBIX TMOJE€H TMOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOIO MOJS Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA,
CBOMCTBA OJEKTPOABHUTATEIS] TOCTOSIHHOTO TOKa): (OpMYyIUpOBATH
IIPOBEpPSEMBbIE MPEANOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYITHPOBATH BHIBOBI;
BBITNOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTENIbHOM BIaXKHOCTH
BO3/lyXa, CHUJIbl TOKa, HANpPsDKEHUS C MCIOJIb30BAaHUEM aHAJIOrOBBIX
npuOOpOB U AATYUKOB (PU3MUYECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThl
U3MEPEHMH ¢ yu€TOM 3a/1aHHOM a0COJIFOTHOM MOrPENTHOCTH;

IPOBOJAUTH UCCIIEA0BAHUE 3aBUCUMOCTH OJJHOM (PM3NYECKOM BEIMYMHBI OT
Ipyrol C  HCIOJNb30BAaHUEM MPSAMBIX HU3MEPEHUM  (3aBUCHUMOCTH
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU IIOIEPEYHOro
CEYEHMS U yJIeIbHOTO CONPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJHHMK, OT HANPSKEHHS Ha IPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOTO M MapajUIeNIbHOIO  COEAUHEHUU
IIPOBOJTHUKOB): TUIAHUPOBATH HCCJEAOBAHHE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CIENys MPEIIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH B BUJIE TAOJIUI U TpaUKOB, A€JIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEeI0BaHNUS;

IPOBOAUTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BeIW4MH (yIesibHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBJICHHE TPOBOJHUKA, paboTa U
MOIIHOCTh 3JIEKTPUUECKOr0 TOKA): IUIAHUPOBATh H3MEPEHMs, COOMpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIENys NMPEMJIOKEHHOW MHCTPYKLIMH, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

COOJII0IaTh MpaBUjIa TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPHUHIMIBI  JAEHCTBUS U3YYEHHBIX NOpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOI HA UX ONMHUCAHMS (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOM HHEPIUU, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  AJIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATEIb IOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHMSI O CBOMCTBax (DM3MYECKUX SIBIICHUA U HEOOXOJMMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;



pacno3HaBaTh IMPOCThbIE TEXHUYECKHE YCTPOMCTBA U HM3MEPUTENbHbIC
PUOOPHI IO CXEMaM U CXEMATUYHBIM PUCYHKAM (KHIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, THUTPOMETP, ABUTATEIh BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI DJJIEKTPHUUECKHX Ieneil ¢
MOCJICIOBATEIHLHBIM M MApaUICIbHBIM COSTMHCHUEM DJIEMEHTOB, pa3andast
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

NPUBOAUTh  NpPUMEPHl  (HAXoauTh  HWHPOPMAINMIO O  IMpUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUA (PU3NYECKUX 3HAHWK B TOBCEIHEBHOM
JKU3HU U1 oOecriedeHus 0€30MacHOCTH MpU 0OpallleHUH ¢ IpUOopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUSI 3I0POBBS U COOJIOJIEHUS HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKpYXKAIOIIEH Cpee;

OCYHIIECTBJIATh TMOUCK HHPOpMaud (PU3UYECKOTO COJACpKaHUS B
NuTepHeTe, Ha OCHOBE UMEIOIIMXCS 3HAHUW M MyTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX HICTOYHUKOB BBIICTATh HH(MOPMAITUIO, KOTOpast SIBISETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

WCITOJIB30BAaTh MPH BBHITOTHCHUH YUY€OHBIX 3aJaHUN HAYIHO--TIOMYJIIPHYIO
JTUTEPATYPY GU3UIECKOTO COACPKaHUS, CITPABOYHBIE MAaTEPHATIBI, PECYPCHI
cetu VHTepHeT, BiameTh NpHEMaMH KOHCTICKTHPOBAHHUS  TEKCTa,
npeoOpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOUM CUCTEMBI B JPYTYIO;
co3gaBaTh COOCTBEHHBIE NMHCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
o0o6mass uHGOpMALUI0 W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO
CONlepKaHWsi, B TOM YHCJE€ MyOJUYHO TPEJACTABISATh PE3yJbTaThl
MPOCKTHOM WJIM UCCIEAOBATEIILCKON JEATEILHOCTH, TIPH 3TOM IPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TMOHATUMHBIA ammapar Kypca (U3HUKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB pacHpeesaTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMOJTHEHUEM IJIaHA JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH BKIAT B
NEeATEeILHOCTH TPYIIHI, BRICTPAaUBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

UCIIOJB30BaTh TMOHATHS: CHCTEMa OTCcu€Ta, MaTephalibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXAaHUYECKOTO JBIKCHUS, aedopmarius
(ympyrasi, miacTuyeckasl), TpPeHHE, UEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, IIEHTP THKECTH, aOCOTIOTHO TBEPAOE TEJo,
IEHTP TSHKECTU TBEPIOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsT 1



BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, LITKAJa
ANIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh M JaJbHO30PKOCTbD,
CIIEKTPBI UCITYCKAHMS W TIOTJIONICHMS, alb(da-, OeTa- U TaMMa-u3IydeHus,
W30TOIIbI, SIAECPHAS SJHEPTETUKA;

paznuuath SABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE NBWXCHHE, CBOOOJTHOE
MaJICHUE TEJI, PABHOMEPHOE JIBMKEHHUE MO OKPY>KHOCTH, B3aUMOACHCTBUE
TeJ, PEaKTUBHOE IBHXKEHUE, KOoJeOaTellbHOe IBIDKEHUE (3aTyxaromue u
BBIHY’KJICHHbIE KOJIEOaHHUs), PE30HAHC, BOJHOBOE JBUXKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEHHOE PACIpPOCTPAHEHUE, OTPAXKEHUE WU IPEIOMIICHHE
CBETAa, NOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIOkKEHUE OEJIoro CBeTa B
CIIGKTP M CJOXEHHUE CHEKTPaJbHBIX IBETOB, MJUCIIEPCUS CBETA,
€CTECTBEHHAs1 PaJUOAKTUBHOCTb, BOZHUKHOBEHHE JIMHEMYATOrO0 CIIEKTpa
U3ITyYEHHUs]) TI0 ONTUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX (DU3UYECKUX  SIBIICHUH B
OKpykaromieM Mupe (B TOM uyucie (U3UYECKHE SBICHUS B MPUPOJIE:
MIPUJIMBBI U OTJIUBBI, ABMKEHUE TIaHET COJIHEUHOM CHUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMH,
3EMJICTPACEHNUE, CEUCMHYECKUE BOJIHBL, I[yHAMH, 3XO, LBETa Tell,
ONTUYECKUE SIBJICHUS B MPHUPOJE, OMOJOrMYecKoe IEHCTBUE BUIUMOIO,
yiIbTPaUOIETOBOTO U PEHTTCHOBCKOTO HW3JIYYEHUM, €CTEeCTBEHHBIN
paauoaKkTUBHBIA (DOH, KOCMUYECKHE JIy4d, PAJAUOAKTUBHOE H3TyUYCHHUE
MPUPOAHBIX MHUHEPAJIOB, JEUCTBUE pPAAUOAKTUBHBIX W3JIyYCHUU Ha
OpraHu3M 4YeJIOBeKa), MpU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX
SIBIICHUIM;

ONMKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBJICHUS, UCIIOJIb3YS
dbu3nueckue BENWYUHBI (CPEHsIE M MTHOBEHHash CKOpPOCTh Tejla TpH
HEPaBHOMEPHOM [IBUKECHHH, YCKOPEHHE, IMEPEMEILICHUE, MYTh, YIJIOBas
CKOpOCTb, CWJIa TPEHUS, CUJIa YNPYTrOCTH, CHUJIA TSIKECTH, YCKOPECHUE
CBOOOJHOTO TaJICHHs, BEC Tela, HMIYJbC Tela, HMIYJIbC CHUJIBI,
MeXaHuueckas paboTa W MOIIHOCTh, MOTCHIMAJIbHAS JHEPrus Tela,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHIIMAIbHAS SHEPTUsl CKATOU
MPYKUHbI, KHUHETUYECKAs DSHEPTUs, MOJIHAS MEXaHWUYeCKas »HEeprus,
MepUo U 4acToTa KojaeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETAa, MOKa3aTelb MPEJOMIICHUSI CPEJIbl), IPU OMHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (PU3UUYECKHM CMBICT HUCIOIB3YEMbIX BEJIHYMH,



0003HaUYEHUs M E€AMHMLBI (PU3MYECKUX BEJIWYUH, HAXOAUTb (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYIO0 BEIMYUHY C IPYTMMH BEJIWYMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBa Tel, (DU3MUECKHE SBICHUS M IPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAaHEHUs 3HEPruH, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHIUI CYNEPHO3ULUHA CWJI, NPUHLMI OTHOCUTENIbHOCTH ['anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHUS! HWMITYJIbCa, 3aKOHBI OTPAXKEHHUS U
IPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHUS 3aps0BOT0 U MacCOBOTO YMCET
OpU SJEPHBIX PEaKUMsIX, NP 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 2—3 JIOTMUECKUX
[IaroB C ONOpoil Ha 2—3 M3y4YEHHBIX CBOWCTBAa (PU3MUECKUX SIBICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh pacu€THbIE 3a/1a4u (OMUPAIOIINECS HAa CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (DU3NUECKUE BETUUHHBL: Ha
OCHOBE aHaJIW3a YCIOBUS 33Ja4d 3aIIMChIBAaTh KPATKOE YCIOBHE, BBISBISThH
HEJIOCTAIONINE WU U30BITOYHBIEC JaHHbIE, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBIE I PpELIEHUs, MPOBOAUTH pPAcuy€Tbl M  OLICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUCHHS (PU3HMUECKOW BEIIMYMHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOPbIE MOYKHO pEHIUTh MpPH T[OMOIIU
(Gu3NYECKUX METOJIOB, HCIIOJIb3Ysl OINKCAaHUE MCCIEIOBaHUS, BBIICIATH
IIPOBEPSAEMOE NPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAKA
IOPOBEJCHUS  HMCCIEAOBaHUSA, JeNaTh BBIBOJbL, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAUTH OMNBITHl 10 HaOMIOAEHHI0 (UBNYECKUX SBICHUN WM
¢usnyeckux CBOWCTB Tesl (M3ydeHHe BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBHCHUMOCTb IEpUOAa KOoJeOaHUH Mpy>KHUHHOTO
MasTHHKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOAHUH, TPSIMOJIMHEHHOE paCIPOCTPAHEHUE CBETA,
paziioKeHre Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWMCTB M300pAKEHUS B
IJIOCKOM 3€pKalie M CBOMCTB HM300pa)K€HUsI MpeaMeTa B coOuparoiei
JMH3€, HAOIIOJEHUE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB H3JIY4YEHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa
000pyZ0BaHUs, ONUCHIBATH XO/JI OMbITA U €0 Pe3yJIbTaThl, (HOPMYIUPOBAThH
BBIBO/IbI;



MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHUH, onpenenss
CpellHEEe 3HA4YeHHE H3MEpsAEeMOM BeJIWYuHbl (POKYCHOE paccTOsTHUE
coOuparoiei JTUH3bI), 000CHOBBIBATH BEIOOP CIIOCO0A M3MEPEHUS
(M3MepUTENHHOTO MPUOOpPA);

NPOBOAUTH HCCJICIOBAHUE 3aBUCUMOCTEH (PU3MYECKHMX BEIUYHH C
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHUHN (3aBUCUMOCTD ITyTH OT BPEMEHH MIPH
pPaBHOYCKOPEHHOM JIBIDKEHHH ©0€3 HaudalbHOM CKOPOCTH, MepHojaa
KOJIeOaHUI MaTeMaTHu4ecKoro MasTHHUKA OT JIJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpa)X€HUs CBETa OT yrja MaJeHUs W yrjia MpeJoOMIICHHs OT yria
najieHus): IUJIAaHUPOBATh UCCJENIOBAHHUE, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBaTh pE3yJibTaThl TOJYYEHHOW 3aBUCHUMOCTHU
bu3nUecKuX BEJIWMYMH B BHUJE TaOIMIl U TpaduKOB, JeNaTh BHIBOJABI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJUTH KOCBEHHBIE HU3MEPEHHUS (PU3MUECKUX BEIMYUH (CpEeaHss
CKOPOCTh ¥ YCKOPEHHUE TeJia MIPH PaBHOYCKOPEHHOM JBUKCHUH, YCKOPCHHE
CBOOOMHOTO TMajeHUs, KECTKOCTh TPYKUHBI, KOIPOUIUEHT TpPEHUS
CKOJIbKEHUS, MeXaHH4eckass paboTa W MOIIHOCTh, YacTOTa W TIEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOrOo M MPYXUHHOTO MAasSTHUKOB, ONTHYECKas
cuia coOuparomiel JIMH3bI, PaguOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEeHHs, cOOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIMOJHSITH
U3MEpEHHS, CIeAysl TPEIIOKEHHOW WHCTPYKIUMHU, BBIYUCIATH 3HAYCHUE
BEJIMUMHBI U aHATH3UPOBATH TOTyUYEHHBIC PE3yIbTaThl C yUETOM 3a/1aHHOM
IIOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh MIpaBUjIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (DU3MUYECKUX MOJEIIEH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO0, TOUYEYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH34, TUIAaHEeTapHask MOJIeTh aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO sI7Ipa;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
CIHUIOMETP, NATUYMKHU TIOJOXKEHUS, PACCTOSHHUS U YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, TIEpUCKOM, (oToammapar, ONTUYECKHUE CBETOBOJBI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUS O
CBOMCTBax (PU3MYECKUX SBJICHUHM U  HEoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUYECKUX MPOIIECCOB PU



pelleHnn y4eOHO--NIPaKTUYECKUX 3a]ay, ONTHYECKHUE CXEMbl s
MOCTPOEHUS N300pAKEHUI B INTOCKOM 3€pKajie U COOMpArOLIEl JINH3E;
OPUBOJUTH  TpHUMEpPHl  (HAXOAWTh  HHPOPMAIMIO O  MPUMEPaX)
NPAKTHYECKOTO HCIHOJIb30BaHUS (M3MUYECKUX 3HAHUM B TMOBCETHEBHOM
KU3HU JJi obecriedeHusi 0€30MacHOCTH MpU o0palleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHSI 310POBBS U COOJIIOIEHNS HOPM
HKOJIOTUYECKOTO TIOBECHUS B OKPYXKAIOLIEH CPEE;

OCYILECTBIATh TOUCK HH(pOpManuu (HU3MUECKOTO COJEp)KaHUs B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYSl IOUCKOBBIN 3alpoC, HAXOAUTh
IYTU ONpEAESICHUs! T0CTOBEPHOCTU MOJYyYEeHHOW MH(POpPMAILlMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 33JaHUNA HAYYHO--TIOMYJIAPHYIO
auTepaTypy GU3NUECKOT0 COAECpKaHMs, CIPABOYHBIE MAaTEPUAIIbI, PECYPChI
cetu MHTepHeT, Bianerp NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJBKUX HCTOYHHUKOB (DU3MUECKOrO COJEpKaHUS,
yOJMYHO MPEJCTABIATh PE3YIbTATHI IPOSKTHOM WIIM HCCIIE0BATEIBCKON
NEeATEIbHOCTH, TIpPU 3TOM TPAMOTHO  HCHOJB30BATh  HM3YyYECHHbBIN
NOHATUUHBIA anmapar M3y4aeMoro paszziena (PU3MKH M CONPOBOXKIATh
BBICTYIUICHWE TpE3eHTalMell ¢ yd4€ToM OCOOCHHOCTEW ayauTOopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
n/n NPOrpaMMsbI (undposbie)
Bcero KonTpoabn IIpakTnyeck oOpa3oBaTejibHbIE
ble padoThI ue padoTel pecypchl
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
11 PusuKa - HayKa O MpHPOTe 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 Du3HIeCKne BENHTHHEL 2 ! https://m.edso0.ru/7f416194
5 bu6mmoreka [IOK
1.3 EcrecTBeHHOHay4HBINH METO MTO3HAHUS 2 1 hitps://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 CTpoenne BelecTsa 1 https://m.edso00.ru/7f416194
JIBr>KeHWE U B3aUMOJICMCTBUE YaCTHI] bubnmnoreka [JOK
2.2 BENIECTBA 2 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2

https://m.edsoo0.ru/7f416194
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Hroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
bubmuoreka [JOK
31 MexaHK€eCkoe ABIDKCHHE 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 Mrepuns, Macca, IIOTHOCTE 4 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bagg1 can 14 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJ, KUAKOCTEH U ra3oB
Hasnenue. llepenaya naBneHust TBEpAbIMU bu6nuoreka [IOK
4.1 TeJIaMH, KUJIKOCTSIMHI U Ta3aMH 3 https://m.edso0.ru/7f416194
bubnuoreka [IOK
4.2 HlaBIeHHE KHIKOCTH 5 https://m.eds00.ru/7f416194
but6mmoreka [IOK
4.3 AtMoChepHOE aBieHHe 6 https://m.eds00.ru/7f416194
JlelicTBuE )KUIKOCTH U ra3a Ha MorpykEHHOE bubnmoreka [JOK
4.4 B HUX TE€JIO ! https://m.edso0.ru/7f416194
Wroro no pazueny 21

Pa3nes 5. PaGoTra 1 MOIIHOCTB. DHeprus
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bu6nuoreka [IOK

51 Pagora 1 MomHoCTH 3 1 https://m.eds00.ru/7f416194
bu6nmmoreka [IOK
5.2 TIpocThie MeXaHU3MBI 5 1 https://m.eds00.ru/7f416194
bu6nuoreka [JOK
5.3 Mexannyeckas sHeprus 4 1 1 https://m.eds00.ru/7f416194
Uroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
Ne ni/m HanmenoBaHue pa3jeioB 4 TeM Konu4yecTBo yacos DJIEKTPOHHBIE
NPOrpaMMbI (un¢posbie)
Bcero KonTpoabn IpakTnyeck o0pa3oBaTe/bHbIE
bie padoThI ue padoThl pecypcesl
Paszgea 1. TensioBble siBJIeHUS
bubnunorexa LIOK
1.1 CrpoeHnue u CBOICTBa BELIECTBA 7 https://m.eds00.ru/7f4181ce
but6mmorekxa [IOK
1.2 TenoBeIe mponeccl 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro no pazueny 28
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Pa3zgen 2. diekTpruyeckne 1 MArHUTHbIE SIBJICHUSA

DJIEKTpUUYECKHUE 3apsiibl. 3apsSKEHHbIC TeJla bubmmoreka [JOK
2.1 U UX B3aUMOJICUCTBUE 7 1 https://m.edsoo.ru/7f4181ce
. . bubmmorexa LIOK
2.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
2.3 MareuTHE ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.4 DIEeKTPOMArHHTHAS MHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
9 KJIACC
Ne ni/m HanmeHnoBaHue pa3iesioB U TeM KoanuectBo yacon DJIeKTPOHHbIE
NpPorpaMMbl (uudpossbie)
Bcero KonTpoiba IIpakTuyeck o0pa3oBartejibHbIE
ble padoThI ue padoThI pecypchl
Pa3nen 1. Mexanuyeckue siBJIeHUS
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €0 10 L but6mmorekxa [IOK

OIMUCaHUusA

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

1.2 Bsaumozeicraue Ten 20 https://m.edso0o.ru/7f41a4a6
bub6nmoreka [IOK
1.3 3aKOHEL COXpaHEHHS 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHus U BOJHbI
bubnunoreka LIOK
2.1 Mexannyeckue konebamus ! https://m.edso0.ru/7f41a4a6
bubnuoreka [{OK
2.2 MexaHIIEeCKHE BONHEL 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3. BﬂeKTpOMaFHI’ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DIIeKTPOMarHuTHOE roJie " bubnmnorexa [JOK
3.1 ANEKTPOMATHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AABJICHUSA
bubnunorexa LIOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 hitps://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6

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

4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3zgea S. KBaHnToBbI€e sIBJICHUA
bubnuoreka [{OK
51 Hcnyckanue 1 mOTJIOUIeHHE CBETa aTOMOM 4 1 htps://m.edso0o.ru/7f41a4a6
bubnunoreka LIOK
5.2 Ctpoerue aroMHOro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.3 slnepueic peaximn [ 1 https://m.edso0.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaI0IMIT MOAYJIb
[ToBTOpenne u 0000IIEHUE COAEpPKAHUS bubnmnorexa [JOK
6.1 Kypca ¢pu3uku 3a 7-9 kiacc 9 2 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27

IHOYPOUYHOE IINTAHUPOBAHHUE
7 KIIACC

Tema ypoka KosmuecTBo yacos
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Ne Bceer KonTpoabHbI [MpakTnyeckn Hara DJIeKTPOHHbIE
n/n 0 e padoThbI e padoThbI H3yYeHHUs uudposbie
oOpa3oBaTe/ibHbIE
pecypcsbl
du3uka — Hayka O MpHUPOJE.

1 SIBnenust npupoabl 1 0 0

2 Ou3nyecKue sIBICHUS 1 0 0
Ou3nYecKue BEIIMYNHBI U UX

3 1 0 0
u3MepeHue
Ypok-uccnenosanue "M3mepenue
TEMIIEPATyPHI TIPU TTOMOIIIH

4 KHUJIKOCTHOTO TEPMOMETpPA U 1 0 1
JaT4yruKa TeMIeparypbl”

MeToasl  HaydyHOTO  TO3HAHMSL.

5 Omnucanne GpU3NYECKUX SBICHUI C 1 0 0 But6mmoreka [IOK
TTOMOIIBIO MOJIENIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIposepka
TUMOTE3bI: TaTbHOCTh ONETA

6 apuka, mymeHHOTo 1 0 1
TOPU30HTAIIBHO, TEM OOJIbIIIE, YeM
OosbliIe BICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,

7 JIOKa3bIBAIOIINE TUCKPETHOE 1 0 0 Bubmmorexa IIOK
CTpOEHNE BEIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KEHUE YacTHIl BEIIECTBA 1 0 0 bubmuorexa [{OK
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https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OMbITHI 110

9 HaOJII0ICHUIO TEIIOBOTO
paciipeHus ra30B»

10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX

1 coctostHU# BoJbl. OO0OO0IICHHE IO Bu6mioreka [JOK
paznieny «IlepsonadanbHbie https://m.edso0.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEUICCTBAY
MexaHnn4eckoe JBHKEHUE.

12 PaBHOMEpPHOE U HEPABHOMEPHOE but6mmoreka [IOK
JBIDKEHHIE https://m.edsoo.ru/ff0a05c6

bu6mmoreka [IOK

13 CxopocTh. EAUHMIE CKOPOCTH https://m.edso0.ru/ff0a079c
Pacuer myt u BpemMeHu bubnuoteka [JOK

14 JBUKEHUS https://m.edsoo.ru/ff0a0ae4
HNuepuus. Macca — mepa bubnuorexa [JOK

15 WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[TnoTHOCTH BeniecTBa. Pacuer

16 Macchl 1 00beMa Tela 110 ero bubmorexa IOK
IOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTopHas pabota

17 «OrnpeneneHue mMIOTHOCTH

TBEPJIOTO TETA»
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Pemenue 3agay no teme

bu6mmoreka [IOK

18 "ITnoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa

19 B3aumoyeincTBus tei. Cuna
ynpyroctd. 3akon ['yka
JlaboparopHas pabora «/3yuenue
3aBHCUMOCTH PACTSDKEHHUSI

20 (nedhopmanuu) Ipy>XKUHBI OT
MPUIIOKCHHOM CHITBI»
SIBnenue tarorenus. Cuna

21 TSOKECTH
CBs13b MEXK/Ty CHIION TSDKECTH U

22 Maccoii Tena. Bec tena. Pemenne bubmiorexa [OK
sana4 1o Teme "Cuita TsoKecT” https://m.edsoo.ru/ff0al778
Cuna TsKeCTH Ha IpYTux

23 rianeTax. dOusmueckue bubmiorexa [IOK
XapaKTEpPHCTHKH IUIaHET https://m.edsoo.ru/ff0a1502

bu6mmorexa [IOK
24 M3mepenne cui. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK

25 Bec Tena. Hesecomocs https://m.edsoo.ru/ff0al778
Crnoxenue JBYX cul,

26 HaIpaBJICHHBIX 110 OJJHON MPSMOM. bubmorexa TIOK

PaBHOelicTBYIOIIIAsA CHIT

https://m.edsoo.ru/ff0ala70
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27

Pemrenne 3a1a4 o TEME
"PaBHonelicTBYIOIIAs CHIT"

28

Cuna tpenus u € Bubl. TpeHue B
MIPUPOJIE U TEXHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHas padorta «3ydeHue
3aBUCHMOCTH CHUJIBI TPCHHS
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

IMOBEPXHOCTEI»

30

Pemenue 3aad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI

31

Pemenue 3amau mo remam: «Bec
tena», «['paduyeckoe
n3o0paxkeHue cumy, «CHIIb,
«PaBHOZEWCTBYIOILIAS CUID»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonrtponbHas pabota no remam:
«MexaHNuecKoe IBUIKEHUEY,
«Macca, III0THOCTBY, «Bec Tenay,
«I'padpuueckoe nzodpaxkeHue
cui», «CHIIB»

33

Hasnenune. CriocoObl yMEHbILIEHUS
U YBEJIMYECHHUSI JaBICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6
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JaBieHwne raza. 3aBUCUMOCTD

34 JIaBJICHHS ra3a OT 00béMa, brbmmorexa LIOK
TeMTepaTyphI https://m.edsoo.ru/ff0a2376
Ilepenaya naBineHus TBEPABIMU
35 TEJNaMH, KUAKOCTSMHU U Ta3aMH. bubnmorexa [IOK
3axon IMackans https://m.edsoo.ru/ff0a25b0
JlaByieHue B )KHJIKOCTH U rase,
36 BBI3BAHHOE JICHCTBUEM CHIIbI brbmiorexa [IOK
https://m.edsoo.ru/ff0a2718
TSKECTH
Pemenue 3agau no reme
37 «/laBieHue B )KUAKOCTHU U Ta3e. bubmuorexa LIOK
https://m.edsoo.ru/ff0a2826
3akoH [lackans»
bu6mmoreka [IOK
38 Coobmarommecs cocyab! https://m.eds00.ru/ff0a2970
5 bu6nmoreka [JOK
39 Tnapasmraeckuii npece https://m.eds00.ru/ff0a3136
Manomerpsl. IlopuiaeBon
40 JKUIKOCTHBIM HAcOC
ATtMocdepa 3emiiu U IpUINHBI €€ bubnuorexa [JOK
4l CYLIECTBOBAHHU https://m.edsoo.ru/ff0a2b5a
Bec Boznyxa. AtmocdepHoe bubnmuorexa [JOK
42 JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHOro bubnuoreka [IOK

nasieHus. Oneir Toppuuennu

https://m.edsoo.ru/ff0a2da8
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3aBUCUMOCThH aTMOC(HEPHOTO

bu6mmoreka [IOK

44 JaBIICHUS OT BBICOTHI HaJl
YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
bapomeTp-anepoun.

45 ATMmochepHOoe TaBlIeHHE Ha Bubmoreka [IOK
DPA3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3amay nmo Tteme "

46 ATtmocdepHoe naBieHue"”
JlelicTBUE XKUIKOCTH U Ta3a Ha

47 MOTPYKEHHOE B HUX TEJIO. bub6mmoreka IIOK
ApXHMe/IOBa CHIIA https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota

28 «OmnpeneneHne BHITATKUBAIOLIECH Bu6nuoreka [IOK
CHITBI, IEHCTBYIOMEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUIKOCTB)»
JlabopaTopHas paboTa 1o Teme

49 «HccnenoBanme 3aBUCHMOCTH bub6mmorexa IIOK
Beca Telia B BOJIe OT 00bEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHO! B JKUIKOCTh YaCTH
Tema»

bubmuorexa [JOK
50 [TmaBanue Ten

https://m.edsoo.ru/ff0a3a96
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o1

JlaGopaTopHas pabora
"KonctpyupoBanue apeomeTrpa
WM KOHCTPYUPOBAHUE JIOAKU U
oIpeJieNieHue e€
Ipy30n0bEMHOCTH"

52

Pemenue 3anay no Temam:
«[1naBanue cynoB.
BoznyxomnaBanuey, «/laBienue
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota mo teme
«/laBieHue TBEpAbIX TE,
KHUJKOCTEH U Ta30B»

54

Mexanunueckasi pabora

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomntHocts. EquHUEI MONITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
noanéMe o Jectauie"

57

[Ipoctele  MexaHuW3Mbl.  Ppruar.
PaBHOBecue cui Ha peiuare

58

Pbruaru B TexHuKe, OBITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue ycloBUn

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e
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PaBHOBECHUS pblyara»

59

Pemenue 3agay no reme
«YC0BUSl PABHOBECHS pblyara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nonesnoro
JIEUCTBUS MEXaHU3Ma.
JIaboparopHast pabota
«M3mepenue KIIJI HakIOHHON
TUTOCKOCTI

61

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckasi 3Heprusi.
Kunernueckas 1 noTeHIHaIbHAs
JHEprus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"OKcneprMeHTalIbHOe
ONPEACICHUE U3MEHECHUS
KHHETHYECKOH U TTOTEHIIHAITEHON
SHEPIrUU MPHU CKATHIBAHUM TeJa Mo
HaAKJIOHHOM INIOCKOCTH"

65

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»
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PesepsHsiii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHnyeckoe aBmxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHrIit ypok. Pabora ¢
TekcTamu 1o Teme "JlaBieHue

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

TBEPJBIX T, )KUJIKOCTEH U ra3oB’

1

68

PesepBHblit ypok. Pabora ¢
Tekctamu 1o TeMe "PaboTa.
MomnocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12
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8 KJIACC

Ne Tema ypoka KosaunyecTBo 4acoB Mara DJIeKTPOHHbIE
n/n HU3Y4YeH upposBbIe
Bcero KonTpoan IMpakTnuec y ungpp
us oOpa3oBaTe/ibHbIE
HbIe KHe padoThl eCVICLL
padoThI pecyp
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKY/ISPHOKUHETHYECKOM TEOPUH U UX 1 Bubmorexa [HOK
OTIBITHBIE TOATBEPAICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYT 1
Mopenu TBEpIOTO, KUJKOTO U bubnunoreka LIOK
3 ra3o00pa3HOro COCTOSTHUH BEIIeCTBa 1 https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO U
ra3000pa3HOro COCTOSIHUI BEIIecTBa Ha
4 OCHOBE IIOJIOKEHUN 1
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
bu6anoreka LIOK
5 Kpucrannuyeckue nu amop@Hsie Tena 1 https://m.eds00.ru/ff0a5800
CMmauuBaHue 1 KaWUISIPHOCTb. bubnmoreka [JOK
6 IToBepXHOCTHOE HATSKEHUE 1 https://m.edsoo.ru/ff0a5530
bubnunorexa LIOK
7 Temnosoe pacimpenne 1 cxaTHe 1 https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YaCTHUII 1
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Buytpennsis sneprusi. CnocoObl H3MeHEHust

bubnunorexa LIOK

9 BHYTPEHHEH YHEPTUHU https://m.edsoo.ru/ff0a5c60
bu6nunoreka LIOK

10 Bujet Tennonepenaty https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

11 UCIIOJIL30BAHMUE TEIJIOBLIX CBOWCTB BEILECTB Bubsmoreka [IOK
¥ MaTEpHAJIOB B LENAX dHeprocoepekeHus" https://m.edso0.ru/ff0a65c0
KonunuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK

12 TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHe TEIIOBOTrO OanaHca. bubnnoreka [JOK

13 TenooOMeH 1 TemIoBoe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHast pabora "HccnenoBanue

14 SIBJIEHUS TEIIO0OMEHA TIPH CMENTMBAHUH Bubmmoreka [OK
XOJIOJTHO 1 TOpsTIeii BObI" https://m.edsoo.ru/ff0a6a98
Pacuer konuyecTBa TEIIOTHI, HEOOXOIUMOTO

15 JUTSL HATPEBAHMUS TEJa U BBIICISEMOTO UM
IIPH OXJIAXKICHUT
JlaGopaTtopHast pabota "Onpenenenue bubnmoreka [JOK

16 YAEIbHOM TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
DOHeprus TOIIMBa. Y IeIbHas TemIoTa bubnmoreka [JOK

17 CTrOpaHUS https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHHE

18 KPUCTATMYECKHX Tell. Y IelbHasl TeryioTa brbmiorera [IOK

IIJ1aBJICHUSA

https://m.edsoo.ru/ff0a71d2
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JlaGopaTtopHas pabota "Onpezaenenue

bubmuorexa [JOK

19 YAEIbHOM TEIJIOTHI TUIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHre U KOHICHCAITHSA. bubnmoreka [JOK

20 Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nennHas Temiora
napooOpa3oBaHus U KOHJCHCAIIHH. Bub6nuoreka [IOK

21 3aBUCHMOCTb TEMIICPATYPbI KUIICHHS OT https://m.edsoo.ru/ff0a786c
aTMoc(hepHOro JaBIeHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

29 "OmnpeeneHre OTHOCUTEIBHON BIAKHOCTH Brbmmorexa LIOK
Bo3yxa" https://m.edsoo.ru/ff0a7628
Pemienue 3a1au Ha onpeneneHne BIaXKHOCTU

23 BO3/lyXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENEH.

24 [TapoBas TypOuHa. /IBurareiar BHyTPEHHETO
CropaHus
KII/] TermoBoro apuratens. TernaoBbie bu6mmoreka [IOK

25 JIBUTaTENH U 3aLUTa OKPYKAOLIEH CpeIbl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU

26 B TEIJIOBBIX MPOLIECCaX
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME

27 "TerutoBble siBIcHMA. M3MeHeHnEe Brbmiorera [IOK

arperaTHbIX COCTOSIHUM BeH.[eCTBa"

https://m.edsoo.ru/ff0a83f2
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Kontpoinbnas padota mo teme "TermmoBbie

28 sBjieHMs. VI3MEHEHUE arperaTHbIxX bubmorexa [OK
COCTOSIHHIA BemecTsa" https://m.edsoo.ru/ff0a86ae
OnekTpusanus Tei. [[Ba pona

29 JNEKTPUUYECKUX 3apsI0B
VYpok-uccienoBanue "DiaeKTpusaius Tei

30 WHIYKIUEN U IPU CONTPUKOCHOBEHUHU"

B3aumoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK

3l Kyrona https://m.edsoo.ru/ff0ag7e4
DnekTpuueckoe noje. HampsykeHHOCTh

32 3JIEKTPUYECKOro 110Jst. [TpuHImn Brbmmorexa LIOK
CYTEPTIOSHIINH STEKTPHEECKHX TOJIeHi https://m.edsoo.ru/ff0a8a0la

33 Hocurenu snekTpuyeckux 3apsioB.

DneMeHTapHbIi 3apsia. CTpoeHue aroma
[TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubnmnorexa [JOK

34 COXPAHEHUs DJIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pemienue 3a1a4 Ha NPUMEHEHUE CBOKCTB bu6mmoreka [JOK

35 JJIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUECKHI TOK, YCIOBHS €r0

36 CcyliecTBOBaHus. VICTOUHUKH brbmorexa LIOK
AIIEKTPHUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4

. bubnuoreka [IOK

37 JleficTBUSI SIEKTPUUECKOTO TOKA

https://m.edsoo.ru/ff0a96b2
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VYpoxk-uccinenosanue "Jleiictere

38 ANEKTPUYECKOTO MOl HA TPOBOAHUKH U 1
JIADTIEKTPUKH"

DIIEKTPUUECKHUI TOK B METaJIAX, KUJIKOCTAX bubmuorexa [JOK

39 U razax https://m.edsoo.ru/ff0a9838

40 DneKTpruYecKas 1erb U €€ COCTaBHbBIE YaCcTH
Cuna toka. JlabopatopHas pabota bubnnoreka [JOK

4l "N3mepeHue U peryiupoBaHue CUibl Toka" 0.5 https://m.edsoo.ru/ff0a8bd6
DNeKTpUYecKoe HanpshKeHue. BonbTmerp.

42 JIaGoparopuas pa6ora "H3mepenue u 0.5 brbmmorexa LIOK
peryIupoBaHHe HAPSKEHUs" https://m.edsoo.ru/ff0a9e14
ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmnorexa [JOK

43 COIIPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
AIEKTPUUYECKOTO COMTPOTUBIICHHS Bu6suorexa [JOK

44 HPOBOAHMKA OT CTO UTMHBI, ITOIIA L https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
3aBUCUMOCTD CHJIBI TOKA OT HaNpPSHKCHUS. bubnmnoreka [JOK

45 3akoH Oma 1S ydacTKa Henu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopnast pabora "HccnenoBanue

46 3aBHCHMOCTH CHJIBI TOKA, HTYIIETO Yepe3 Bu6muorexa [JOK

1

PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEeHUs Ha pesucrope”

https://m.edsoo.ru/ff0aa04e
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HOCJ’Ie,I[OBaTCJ'IBHoe " IapaljICIbHOC

47 COEIMHEHUS IPOBOJIHUKOB
JlabopaTtopHast padota "I[IpoBepka npaBuia

48 CJI0’KEHHUSI HANIPSKEHUN NTpU Bu6uorexa [OK
TIOCICAOBATEIIPHOM COCIMHCHNN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopnast pabota "[IpoBepka mpaBuia

49 I CWIbl TOKA MPH MapajuiellbHOM Brbmmorexa LIOK
COETMHEHHH PE3NCTOPOB" https://m.edsoo.ru/ff0aadle
Pemienue 3a1ad Ha npuMeHeHue 3akoHa Oma bu6mmoreka [IOK

50 JUUISL Pa3JIMYHOTO COCAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIIHOCTb 3JEKTPHUUECKOTO TOKA. bubnnorexka [JOK

51 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabora "Onpeznenenue bubnmnoreka [JOK

52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOrO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKHe Lenu U MoTpeouTenu

53 3JIEKTPUYECKOM dHepruu B ObiTy. KopoTkoe bubmorexa IIOK
3AMBIKAHHE https://m.edsoo.ru/ff0ab660
[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe

£ "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela Bu6nuoreka [IOK

U uX B3aumojaeucTBus. ITocToSHHBIN
ANEKTPUUECKUI TOK"

https://m.edsoo.ru/ff0abd2c
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KonTtponbHas pabora o Teme
"DnexkTpruuecKue 3apsabl. 3apsSKEHHbIC Tella

bu6mmoreka [IOK

95 1 ux B3aumojencTeus. [locTossHHBII https://m.edso00.ru/ff0abea8
3NIEKTPUYECKUM TOK"

56 ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIE
VYpok-uccnenosanue "M3ydenue nonen bubmuorexa [JOK

57 MTOCTOSIHHBIX MarHUTOB" 1 https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaruutHoe noJie 3eMiiu u bu6mmoreka [IOK

58 €ro 3HaYCHME JJIs )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnbiT OpcTena. MaruutHoe moJie

59 3JIEKTPUYECKOTO TOKa MarHuTHOE ToJIe brbmorera [IOK
KATYILIKH ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHre 3IeKTPOMArHuTOB B TEXHUKE.

60 JTaGoparopuas pabora "H3ydenue neiicTBrs 05 but6mmorexa IIOK
MarHUTHOTO TOJIsL Ha MTPOBOJIHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DIIEeKTPOABUTATEINH MIOCTOSTHHOTO TOKA.

Hcnons3oBanue 35eKTpoABUTATENICH B

61 TEXHMYECKHX YCTPOHCTBAX U HA TPAHCIIOPTE. bubmorexa [IOK
JlaGoparopHast pa6ora "KoHCTpyHpoBaHue 1 https://m.edsoo.ru/ff0ac86¢c
n3ydeHue paboThl dJEKTpOABUTATENA"

OnbiTel @apazest. 3aKOH JIEKTPOMArHUTHOM

62 uHaykuuu. [pasumno Jlenna
Onextporeneparop. CriocoObl MOTyYeHUs

63 ANEKTPUUECKOI SHEPTrUu. INEKTPOCTAHIINI

Ha BO300OHOBJISIEMBIX HCTOYHUKAX SHCPTHUn
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[TonroroBka Kk KOHTPOJIBHOU paboTeE MO TEMe

64 "DNEeKTpUUYECKHUE U MATHUTHBIE SIBJIICHUS" 1

65 KonTponpHas pabora mo Teme 1 bubnmoreka [JOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblii ypok. PaboTa ¢ TekcTamu 1o reme bubnnorexa [HOK

66 "TenoBble ABICHUS" 1 https://m.edsoo.ru/ffOacc5e
PesepBHblit ypok. PaboTa ¢ Tekctamu 1o bubnnorexa [HOK

67 n L = n 1 .
teMe "TTOCTOSHHBIN SIEKTPUYECKHH TOK https://m.edsoo.ru/ff0acdc6
PesepsHblil ypok. PaboTta ¢ TekcTamu 1o Teme

68 "MarHuTHbIC SIBICHUS" 1

OBIIEE KOJIMYECTBO YACOB I10
68 145

[TPO'PAMME
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9 KIIACC

Ne Tema ypoka KosaunyecTBo 4acoB Mara JJIeKTPOHHbIE
n/n HU3Y4YeH ugposBbie
Bcero KonTpoas | IlpakTnuec y unpp
us oOpa3oBaTe/ibHbIE
Hble KHe ecypenr
padoThI padoThI pecy
Mexanuueckoe IBuxkeHue. MaTtepuaibHas
1 TOYKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD bu6mmoreka [IOK
? MEXAHUYECKOTO IBUKECHUA 1 https://m.edsoo.ru/ff0ad474
5 bu6mmorexa [IOK
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPSAMOIUHENHOE IBHKEHUE.
4 Cpenusis 1 MTHOBEHHAsI CKOPOCTh 1
[IpssMonMHENHOE paBHOYCKOPEHHOE bubnuoreka [IOK
5 JBH>KEHUE. Y CKOpEHUE 1 https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBIKEeHH. ['paduk 1
CKOPOCTH
JlabopaTopHass pabota "Omnpenenenue
7 YCKOPEHHS TeJIa IPU PAaBHOYCKOPEHHOM 1 1 bubnmorexa LIOK
JBISKSHUH 110 HAKIIOHHOM MIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CoOonuoe nanenue tein. OneiTel [annnes 1
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PaBHOMCpHOC JABYIXCHUC 110 OKPY>KHOCTH.

9 [Mepuon 1 yactora obpaieHus. Jluneinas u BH6J_IHOTeKa LHOK
YITI0Bast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHHE
. bubmmorexa LIOK
11 IIepBbiii 3akoH HetoToHA. BekTop cuiibl https://m.eds00.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnnoreka [JOK
12 PaBHOzCHCTBYIOMAs CHla https://m.edsoo.ru/ff0ae72a
bubmuorexa [JOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui https://m.edso0.ru/ff0ae982
Pemrenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnnoreka [JOK
14 Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axo I'yka https://m.edso0.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuiia ynpyroctuy»
JlabopaTtopHas pabota «OnpeneneHue bubnmoreka [JOK
17 KECTKOCTHU MIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cuna Tpenna https://m.edsoo.ru/ff0af738
bu6mmorexa [IOK
19 Pemenue 3amau mo teme «Cuiia TpeHUs» htps://m.edsoo.ru/ff0afa26
20 Jlaboparopnass ~ pabora  "Omnpenenenue bubnnoreka [JOK

Kod((UIIeHTa TPEHUS CKOJBKCHUS"

https://m.edsoo.ru/ff0af8be
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Pemrenue 3agaud mo teMe "3axonbsl HeroToHa.

bubmuorexa [JOK

21 Cuna ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ffOafb8e
Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenuus "JIBrkeHHE TSI BOKPYT

23 rpaBUTalinoOHHOrO HeHTpa (ConHevHas
cucrema). ['amakTuku"
Pemenue 3amau mo teme "Cuita TSHKECTH U bu6mmorexa [IOK

24 3aKOH BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
IlepBas kocmMuueckasi CKOpOCTb. bubnuorexa [JOK

25 HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprUabHOW TOUYKH.
AbcomtoTHO TBEpAOE Teno. PaBHOBecue Bu6nuoreka [JOK

26 TBEPJIOTO TeNa ¢ 3aKPETIIEHHON 0ChIO https://m.edsoo.ru/ffOafe36
BpalIeHUs

27 MowmeHT cuinsbl. LleHTp TsxecTn
Pemenue 3anau no reme "MOMEHT CUIIBL. bubnuotexa [JOK

28 Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe MO TEME

29 "MexaHH4eCKOe JIBIKEHHE. bubnmorexa LIOK
BsanmoieiicTie Tei" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme

30 "MexaHHIeCKOe IBHKCHHE. Brbmorexa LIOK

Bs3aumogeiictue Ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbe Tena. UMinynbse cuiibl. 3aKoH

31 COXPaHEHUs UMITYJILCA. YIIPyroe u bubmorexa [OK
HeYIIPYToe B3aNMOICHCTBHE https://m.edsoo.ru/ff0b07fa
Pemenue 3agau no reme "3akoH COXpaHEHUs bubmuoreka [JOK

32 umnyibca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepenus "PeakTuBHOE ABIKEHUE

33 B MPUPOJIE U TEXHUKE"

bu6mmorexa [IOK

34 Mexanndeckasi paboTa U MOITHOCTh hitps://m.eds00.ru/ffob0as4
PaboTa CHIIBI TSDKECTH, CHITBI YIIPYTOCTH U bubnnoreka [JOK

35 CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaGoparopHas pabota «Onpenenenue

36 paboThI CUITBI TPEHUS TTPU PABHOMEPHOM
JBUKEHHUH TeJla [0 TOPU30HTAIBHON
MTOBEPXHOCTH»
Cas13b HEpruu U padoTsl. [loTeHInanpHas

37 SHEPTHs
Kunernueckas sneprus. Teopema o bubmuoreka [IOK

38 KMHETUYECKON SHEPIUU https://m.edsoo0.ru/ff0b0c32

39 3aKoH COXpaHEHHUs JHEPTUU B MEXaHUKE

40 JlabopaTopHas paborta «/3y4ueHue 3akoHa bubnmoreka [JOK

COXPAaHCHUS DHECPIUm»

https://m.edsoo.ru/ffOb12fe
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KonebarenpHoe JBHXKCHHUE U €I'0

bubmuorexa [JOK

41 XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOanus. BeiHyXIeHHBIC bubmuorexa [JOK

42 kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTuueckuil U Npy>KUHHBIA MAsITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh IIEpUO/Ia

44 KOJIEGaHHI OT KECTKOCTH TIPYKUHBI M MACCHI bubmiorexa [IOK
rpysa» https://m.edsoo.ru/ff0b197a
[IpeBpamieHue YHEPTUN TPU MEXAHUYECKIX

45 KoJe0aHusIX
JIaGoparopHas pabota «Onpenenenue

46 YACTOTHI U MIEPHO/Ia KOIeOaHU i PYKHUHHOTO bubmorexa TIOK
MASITHHKAY https://m.edsoo.ru/ff0blaec
JIaGoparopHas pabota «IIpoBepka

47 HE3aBHCHMOCTH MepHo/Ia KoebaHuii rpysa, bubmorexa TIOK
MIOJIBEIIEHHOTO K HUTH, OT MaCChl Tpy3a» https://m.eds00.ru/ff0b197a
Mexanundeckue BoHbI. CBOWCTBA bubmuorexa [JOK

48 MeXaHN4YeCKUX BOJH. [IpononbHbIe 1 https://m.edsoo.ru/ffOb21fe
MOTIePEYHBIE BOJTHBI
Ypok-koupepenius "MexaHHIeCKHE BOJHBI

49 B TBEpAOM Tene. CeiCMUYECKUe BOJTHBI"

50 3Byk. PacnipocTpaneHnue u oTpakeHue 3ByKa
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Ypoxk-uccienoBaHue "Habaroneaue

o1 3aBHUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
I'poMkOCTH  3Byka M BBICOTA  TOHA.

52 AKYCTUYECKHUI pe30HaHC

- Ypok-koHbepeHIus "V npTpa3ByK " bubnroreka [JOK
nHOPa3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME

54 "3aKOHbBI COXpaHeHUs. MexaHHYecKne brbmiorexa [IOK
T pm— https://m.edsoo.ru/ff0b25f0
KonTponbHas pabota o Teme "3aKOHbI

55 coxpaHeHus. Mexanudeckue konebanus u
BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuoteka [JOK

56 QHCKTpOMaFHI/ITHBIC BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-kouhepennus "llkamna

- AJIEKTPOMAarHUTHBIX BOJIH. Mcnonbs3oBanue Bu6miorexa IIOK
cBsA3n"
Ypoxk-uccnenopanue "M3yueHne CBOWCTB

59 3JIEKTPOMATHUTHBIX BOJIH C TIOMOMIBIO Brbmorexa [IOK
MOGHITBHOTO Tenedora" https://m.edsoo.ru/ff0b2c6c

60 Pemenue 3ana4 Ha onpeeseHne 4acTOThl U
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JJINHBI 3JICKTpOMaFHI/ITHOI>'I BOJIHBI

DneKTpOMarHuTHas IpUpo/ia CBETa.

bubmuoreka [JOK

61 CkopocTh cBeTa. BoJIHOBEIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsimonuneitHoe

62 pacnpoctpaneHue cera. 3armenust ColHia bubanorexa LIOK

https://m.edsoo.ru/ff0b3658
u JlyHbl
3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue

63 3aj1a4 Ha IPUMCHEHHE 3aKOHA OTPAKCHHS brbmiorexa [IOK
CcBETA https://m.edsoo.ru/ffOb38c4
[Ipenominenue cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK

64 cBeTa htps://m.edso0.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcrnonb30BaHue MOJTHOTO BHYTPEHHETO bubmuorexa LIOK
OTpaXeHUS B ONTHUYECKUX CBETOBOAAX https://m.edsoo.ru/ffOb3csc
JlaboparopHas pabota "HccnenoBanue
3aBHCHMOCTH YTJia IPETOMIICHUSI CBETOBOTO

66 Jy4a OT yIJia MajJeHus Ha TPaHuIe
"Bo3ayxcrekiao""

Ypok-koHbepeHIus "Ucnonbs3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIua3el. OnTHYECKAs CHJIa JIUNH3BI hitps://m.edso0.ru/ffob3f2c
. bubnmoreka [JOK
69 [TocTpoenne n300paskeHMii B TMH3AX

https://m.edsoo.ru/ffOb444a
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JlabopaTopHas pabora "OnpeneneHue

70 (OKYCHOT'O PACCTOSIHUS M OIITHYECKOMN CHIIBI Bubmmorexa IIOK
coGuparomeii TuH3b" https://m.edsoo.ru/ff0b4206
Ypok-koHpepeHmus "OnTu4eckre TMH30BbIC bubnunoreka [HOK

1 npubopsr" https://m.edsoo.ru/ff0cOa7e

bubmuorexa [JOK

72 I'na3 xak ontuyeckas cucrema. 3peHue https://m.edso0.ru/ff0b4684
VYpok-koHpepennus "Jledextsl 3penus. Kak

73 COXpaHUTh 3peHue"”

Paznoxenue 6enoro ceera B criekTp. ONbITHI

74 Herorona. Clio)eHHe CIIEKTPaIbHBIX [[BETOB. bubmuorexa TIOK
Jlucrepens cBeTa https://m.edsoo.ru/ffOc0f4c
JIaGoparophas paboTa "OnbITH 1O
pas3yokeHuto 06e10ro cBeTa B CIEKTp U Bu6miorexa [JOK

& BOCIIPUATHUIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH uepe3 [BETOBbIe (UIbTPHI"

VYpok-nipaktukym "BonHOBBIE CBOMCTBA

76 cBeTa: AMcIepcus, MHTepdepeHuus u
mudpaxmus”

OmnbiThl Pesepdopaa u niianerapHas Moaelnb bubnnorexka [JOK

77 aToma https://m.edsoo.ru/ff0c12a8

78 ITocrynarel bopa. Moznens atoma bopa

29 HcnyckaHnne ¥ nOrIonieHrne CBETa aTOMOM. bu6mmoreka [JOK

KBantsl. JInneiyaTbie criekTpsl

https://m.edsoo.ru/ff0cl144c
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Ypok-npaktukyM "HabnrogeHue criekTpoB

bubmuorexa [JOK

80 ucnyckanus" https://m.edsoo.ru/ff0c1550
. bubnmoreka [JOK
81 Pasuoak THBHOCTE M €8 BHIEI https://m.eds00.ru/ff0c1672
Crpoenue atomHoro siipa. Hykionnas bubnnoreka [JOK
82 MOJIEITh https://m.edsoo.ru/ff0c18ac
83 PanuoaktuBHbIe peBpanieHus. M3zoroms bubnuorexa [JOK
https://m.edsoo.ru/ffOclal4
Permrenne 3agaud mo treMme: "PagmnoakTUBHBIE bu6mmoreka [IOK
84 IpeBpalieHus " https://m.edsoo.ru/ffOclb4a
85 Ilepuon nomypacnana
Ypok-koupepenius "PagnoakTHBHbIE bubnnorexa [JOK
86 U3JIy4eHUs B IPUPOJIE, MEIUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
AnepHbie peakiuu. 3aKOHBI COXPAHECHUS bubnmnoreka [JOK
87 3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl bubnuotexa [JOK
88 1 DHEPTHUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amau mo teme "SnepHbie peakiun"
% Peakuuu cunTesa u nenenus saep. bubmuoreka [JOK

Ncrounuku sHeprun ConHua U 3BE37

https://m.edsoo.ru/ff0c1e88
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Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JleicTBYs paAMOaKTUBHBIX U3JIy4€HUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TemMe
97 "DIIeKTPOMarHuTHOE TOJIE. Bu6nnorexa LIOK
DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbnas pabota no teme
03 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHhIE BOJHBL. KBaHTOBBIE
SIBJICHUS "
[ToBTOpenue, 0600menue. Jlaboparopusie bubnnoreka [JOK
94 pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
bu6mmoreka [IOK
95 [ToBTOpenue, 0600menue. Pemenue https://m.eds00.ru/ff0c2572
pacyeTHBIX U KaUeCTBEHHBIX 3a/1a4 10 TeMe
"TemnnoBsle nmponecch”
IToBTropenue, o6o0menue. Pemenne
96 pacyeTHBIX M Ka4eCTBEHHBIX 3a/1a4 10 TeMe bubmuorexa LIOK
"KTIJ] TerIoBBIX IBHTaTETCH" https://m.edsoo.ru/ff0c2a22
IToBTropenue, o6o0menue. Pemenne
97 pacyeTHbIX ¥ KaYEeCTBEHHBIX 3a]1a4 10 TeMe bubmuorexa LIOK
"KTIJ] 57eKTpOyCTAHOBOK" https://m.edsoo.ru/ff0c2b30
” [ToBTOpenue, 0600meHne. JlabopatopHbIe bubnmoreka [JOK

paboTsl o Kypcy "CBeToBbIe sIBJICHUS"

https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPAHCHUS B 1 brbmorexa LIOK
Mexanmke" https://m.edsoo.ru/ffOc2d6a
[ToBTOpenue, o6o6menue. Pabora ¢ bubnunoreka [HOK

100 tekctamu 1o Teme "Konebanus u BOJTHBI" 1 https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o6menue. Pabora ¢ bubnnoreka [JOK

101 TekcTamu 1o Teme "CBEeTOBBIC SABJICHUS" 1 https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o600menue. Pabora ¢

102 TexcTamu 1o teme "KBaHTOBas u aaepHas 1
¢uznka"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

HUHTEPHET






