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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPECTaBICHHBIX B
OI'oC 000, a Takke c¢ yu€TroM (QeaepanbHO pabouel TPOrpaMmbl
BocnuTanus u Konuenuuu npenojgaBanus yueOHoro npeamera « Ouznkay.

Copepxanue mnporpamMMbl 10 (U3MKE HampapieHO Ha (HOpPMHUpPOBaHUE
€CTECTBEHHO-HaYYHOU T'PaMOTHOCTH OOYYAIOMIMXCA M OPraHU3alfi0 U3y4YeHUs
¢u3MKu Ha JeATEeIBbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mnpeamera B peanuzauuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOyuYeHHus, a
TaK)K€ MEXIIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuasa 1o rojaMm oOy4eHHs (MO KjaccaM), Mpeajaraer IPUMEPHYIO
MOCJIEIOBATENIbHOCTh HM3YYEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
IPEIMETHOTO COIEpKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma mo ¢uszuke paspaboTaHa C ENbIO OKa3aHHUS METOIMYECKOU
MOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SBISETCS CHCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMPEJAMETOB, TIOCKOJIbKY (U3UUYECKHUE 3aKOHBI JIe)KAaT B OCHOBE
IIPOILIECCOB M SBJICHHUM, HM3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH U
¢usznueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, TPEJOCTaBIsAeT Hauboliee SICHbIE 00pa3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MMO3HAHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
o0pa30BaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne ¢usuku Ha ©6a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHUe
CJIEIYIOLIUMU KOMITETEHTHOCTSIMH, XapaKTEepU3YIOIHUMH
€CTECTBEHHO-HAaY4YHYI0 TPAMOTHOCTb:

HAy4HO OOBSACHATH SIBJICHHUS;

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIETOBAHMS;
MHTEPIPETUPOBATh JAHHBIE W HCIIOJIB30BaTh HAYYHBIE JIOKA3aTENbCTBA IS
MIOJIY4E€HHMSI BBIBOJIOB.

enn wu3ydenus (GU3NKA Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS
onpenenensl B KoHuenmuu npenoaaBaHusi yuyeOHoro mnpeamera «@Pusnka» B



oOpa3oBaTeibHBIX oOpranuzanusx Poccuiickoil @enepanuu, peanu3yrOLUX
OCHOBHBbIE 0011€00pa30BaTEIbHbIE MPOrPAMMBbI, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npocseuienuss Poccuiickoit @enepaunu (IpoTOKOI
ot 3 nexabps 2019 r. Ne [1K-4BH).

eaun nzyyenus pusuku:

MpUOOPETEHHE UHTEPECa U CTPEMJICHUS 00Yy4aroUIMXCsl K HAYYHOMY H3YUYECHHIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;
pa3BUTHE MPEJACTaBICHUH O HAYYHOM METOJe MNO3HaHUs U (opmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHME HAy4YHOIO MHUPOBO33PEHHUSI KakK pe3yjbTaTa W3Yy4YEHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHUE TMPEACTABICHUN O pOIUM (PU3MKU JUIsl Pa3BUTUA APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cepax Oymayiiel nmpodeccruoHaaIbHOM
NEeSITENBHOCTH, CBA3aHHON ¢ (DU3MKOM, MOATOTOBKA K JalbHEHIIEMy 00y4YEeHHUIO
B 9TOM HaIlpaBJICHUHU.

JlocTkeHne 3THX 1eJie MporpaMMbl MO0 (PU3MKE Ha YPOBHE OCHOBHOTO
o01iero o6pa3oBaHusl 00€CNEYNBAETCS PEILICHUEM CIEAYIOUIUX 3a4a4:
nproOpeTeHne 3HaHUNW O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, 2JIEKTPUYECKNUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
npuoOpeTeHne YMEHHHM ONUCBHIBATh U OOBSACHATH (U3NYECKUE SIBICHUS C
UCIIOJIb30BAHUEM MOJYYECHHBIX 3HAaHU;

OCBOCHHE METOJIOB PEIIEHUs MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOIb30BAHUEM
pu3nyeckux Mojiesneil, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUH HAOJIOJATh HPUPOJIHBIE SIBICHUS W BBINOJIHATH OIIBITHI,
nabopatopHble  pabOTBl M OKCIEPUMEHTAJIbHBIE  HUCCIEJOBAaHUS  C
HCIIOJIb30BaHUEM HU3MEPUTEIBHBIX PUOOPOB;

ocBoeHHE TMPUEMOB PabOThl ¢ uH(OpMarmeln GU3HUECKOTO COAEpKaHuUsA,
BKJItOYash HMH(OPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSIX (U3UKH, aHAIU3 U
KPUTHUYECKOE OLIEHUBAaHUE UH(POPMAIINH;

3HaKOMCTBO CO c(epamMu MpoPecCHOHANBHON IESTENbHOCTH, CBA3AHHBIMHU C
(U3MKON, U COBPEMEHHBIMH TEXHOJIOTMSAMH, OCHOBAHHBIMH Ha JOCTHMKEHHIX
duznueckon HaAyKH.

Ha n3ydenne ¢usuku (6a30BbIil ypOBEeHB) HA YPOBHE OCHOBHOT'O OOIIErO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kimacce — 68 dacoB (2 yaca B HECINIO), B
8 kimacce — 68 yacoB (2 yaca B Hexaeno), B 9 kiacce — 102 yaca (3 yaca B
HEJIEJTIO).



[Ipennaraemsiii B mporpaMmMe mo (pus3mke nepedeHp 1abopaTOpHBIX padboT
U ONBITOB HOCHT PEKOMEHAATEIbHBIA XapakTep, YUHUTEIb JelaeT BHIOOD
NpOBEACHHS JTa0OPATOPHBIX PAabOT M OMBITOB C YYETOM HHIUBUAYATBHBIX
ocoOeHHOCTe  00ydYarommxcs, CHUCKa  3KCHEPUMEHTAIbHBIX  3a/JaHHM,
Ipe/UlaraeéMblX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOT'0 SK3aMeHa Mo (hU3UKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOLIET0 MHUPA.

®usuka — Hayka o npupoze. fAsineHus npupoxasl. Ousznueckue sABICHUA:
MEXaHUYECKUE, TEIUIOBBIC, DIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BeauuuHbl. M3Mepenue pusnueckux BenuuuH. Ouznveckue
npubopsl. [lorpenmHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak ¢wu3uka u jApyrue €CTECTBEHHbIE HAyKH U3Y4aloT TMPUPOIY.
EctecTBeHHO-HayUHBI METO/ MO3HAHUS: HAOJIOJICHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJBMKEHUE THUIIOTE3, OJKCIOEPUMEHT IO TPOBEPKE THUIOTES,
oObsicHeHne HaOmogaeMoro siieHus. Onucanue (QU3NUECKUX SBJICHUN C
IIOMOIIBIO MOJIEJIEH.

Jemoncmpayuu.

MexaHn4eckue, TeIIOBbIC, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnyeckne MNpuOOpHl U MPOIEAypa MNPSIMBIX H3MEPEHHI aHAJOTOBBIM U
I (POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEIECHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenne 06bE€Ma KUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temmiepatypsl pU MOMOILIU KUAKOCTHOTO TEPMOMETPA U JTATUHUKA
TEMIIEPATYPBI.

IIpoBenenue wucciaeqOBaHUS 110 IIPOBEPKE THUIIOTE3bl: JAJIBHOCTH IOJETA
HIapyKa, MyIeHHOT0 TOPU30HTATILHO, TEM OO0JIbIe, YeM OO0JIbIlIe BHICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIeHHUSI 0 CTPOCHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul, BemlecTBa. CBSi3b CKOPOCTH JBUKEHHUS YACTHI[ C
Temmeparypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzanmonelictBue dactuil
BEIIECTBA: MPUTSXKEHUE U OTTATKHBAaHUE.

ArperatHble COCTOSIHUSA BEIIECTBA: CTPOCHUE Ta30B, KUJAKOCTEH U
TBEPABIX (KPUCTAJUIMUECKHUX) Tel. B3auMOCBsI3b MEXy CBOMCTBAMU BELIECTB B
Pa3HbIX arperatHblX COCTOSHUSAX W HMX ATOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSHUMN BOBI.

Jemoncmpayuu.



HaGmtonenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmtonenue siBiaeHUi, OOBSICHSAIONIMXCS MNPUTSHKEHUEM WM OTTAJIKHMBAHUEM
YaCTHI] BEIIECTRA.

Jlabopamopnuie padbomot u onvimot.

OneHka guaMeTpa aroMa METOJIOM PSIO0B (C UCcToyib30BaHUeM (doTorpaduii).
OnbIThI 10 HAOJIOICHUIO TEIJIOBOT'O PACIIUPEHUS ra30B.
OMnbITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe JBHXeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKCHHUH. PacuéT mytu u
BPEMEHHU JIBHKCHUS.

SABnenue uHepuMH. 3aKOH MHEPHUHU. B3amMojelcTBHe Tell Kak MpUYMHA
U3MEHEHUS CKOPOCTH JBWIKEHUsS Tel. Macca Kak Mepa WHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBsA3h IUIOTHOCTH C KOJUYECTBOM MOJICKYJI B €UHHUIIC
00BéMa BelecTna.

Cwuta kak XapaKTepHUCTHKA B3auMoiecTBUs Tesl. Cuia ynpyrocTd v 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOUIBIO AMHAMOMETpA. SIBJIEHHE TSATOTEHHS U CHUJIa
TsokecTd. Cuia TSKECTH Ha JApyrux IulaHetax. Bec Tena. HeBecomocTsb.
CroxeHue cuil, HalpaBJICHHBIX MO OJAHOW NpsiMoi. PaBHOnmeWCTByrolas CHIIL.
Cuna TpeHusa. TpeHue CKOJIbKEHHS U TpeHHE NOKos. TpeHue B mpupole u
TEXHUKE.

Jemoncmpayuu.

HaGnronenrne MexaHU4YeCKOTro JBUKEHUS Tea.

N3mepeHnne CKkopoCTH MPSMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIHUH.

HaGmronenne u3meHeHns: CKOPOCTH MPU B3aUMOJICHCTBUU TEN.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

CrnoxeHue cuJjl, HallpaBJIECHHBIX 110 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

Ornpenenenue CKOPOCTH PABHOMEPHOTO [BWXKEHUS (IIapUKa B JKHUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jajee).

Onpenenenue cpelHE CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa [0
HAKJIOHHOM IUTIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPJIOTO TeNa.

OneIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTh  pacTshKeHHs  (medopmariim)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBKEHHUS OT BEca
TeJla U XapaKTepa COMPUKACAIOMINXCS TOBEPXHOCTEM.

Paspnen 4. /laBinenue TBEPABIX TeJl, dKHAKOCTEl U ra3oB.

JHaBnenue. CriocoObl YMEHBIIIECHUS W yBeIWYeHUs JaBiieHus. JlaBieHue
raza. 3aBUCHMOCTh [IaBJICHUS Ta3za oOT 00bEma, TemmepaTypol. llepemaua
JABJICHUS TBEPABIMU TEIaMM, >KUAKOCTSIMU U razamMu. 3akoH [lackains.
[THeBMaTHUeckue MaIlMHBI. 3aBUCUMOCTh JABJICHUS XKUIKOCTA OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaroniuecs cocyasl. [ uapaBiandeckue
MEXaHU3MBI.

Atmocdepa 3emin u atmocdepHoe aaBiaeHue. [[puunHbI CylecTBOBaHUS
BO3yITHOM 00osouku 3emuin. OnbiT Toppuuermu. U3mepenue atmocdepHOTo
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EpHOro AaBJiEHUS OT BBICOTHI HAJl YPOBHEM
mopsi. [Tpubops! niis usmepeHust atMocGhepHOTo JIaBJICHHUS.

JlelicTBME JKMAKOCTM W Tra3a Ha TOTPYKEHHOE B HHUX TeEJO.
BeiTankuBaromas (apxumenoBa) cuiia. 3akoH Apxumena. IlnaBanue Ten.
BosnyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHL.

[lepenaya naBiaeHUs )KUJIKOCTHIO U Ta30M.

CooOmatoiuecs Cocy/bl.

['mppasnuyueckuit mpecc.

[IposiBnenue nercTBust aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTH BBITAJKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YacTU Tena U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miiaBaHus TEJ: IUIABAHUE WJIM TOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot.

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOW B
KUJIKOCTh YaCTH TeJa.

Ornpenenenue BbITAIKUBAIOLIECH CUJIBI, IEHCTBYIOIIEH HA TEJIO0, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JEUCTBYIONIEH Ha TEIO B
KUJIKOCTH, OT MacCChI TeJa.

OnbIThl,  JI€MOHCTPUPYIOIIUE  3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHJIBL,
JNEUCTBYIONIEH Ha TENO B KUAKOCTU, OT O0BEMA MOTPYXKEHHOHM B KUIKOCTb
YaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.



KoHcTpynpoBanne apeoMeTpa Uiy KOHCTPYUPOBAHUE JIOAKU U ONPEAECIEHUE €€
IPy30II0ABEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckasi padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. [lpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBmwno» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass SHeprus. KuHernueckas M TOTEHUUAJbHAs DHEPTHS.
IIpeBpamieHne OOHOTO BHJIA MEXAHMYECKOM DSHEPrUM B JApPYroil. 3aKoH
COXpaHEHHMs DHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[Tpumepbl IPOCTBIX MEXaHU3MOB.
Jlabopamopnuie padbomot u onvimot.
Onpenenenue pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBIKEHUM Tejia IO
TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue yciioBui paBHOBECUS pblyara.
Nsmepenne KIIJ] HaKITOHHON MIIOCKOCTH.
N3yyeHne 3aK0Ha COXpaHEHUSI MEXaHUYECKOM SHEPIUH.
8 KUIACC

Pa3znen 6. TeruioBbie IBJICHUS.

OCHOBHbBIE TMOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThL, TOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, KUIKOTO W Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KHJIKOCTEH
U TBEPIBIX TEJI HA OCHOBE IMOJOXKEHUU MOJEKYJISIPHO--KUHETUUECKON TEOPUHU.
CmaunBaHue U KaWJUISIpHBIE siBJIeHUS. TemioBoe pacliupeHue 1 cxKaTue.

Temnepatypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO IBUKECHUS
gactunl. BryTpenHsisi sHeprusi. CrnocoObl M3MEHEHWsT BHYTPEHHEW HSHEPruu:
TEIUIONepeaya ©W  COBepmieHne  paboTel.  Bumel  Temomepemauu:
TEIUIONPOBOIHOCTh, KOHBEKIHS, U3JTYYEHHUE.

KonnuecTBo TemnoTel. Y ienbHasi TENI0EMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lmaBnenwe wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA ILIABJICHUS.
[TapooOpazoBanue u xonaeHcauus. Mcnapenue. Kunenue. YaenbHas Termiora



napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUSL.
BnaxuocTs Bo3nyxa.
DHeprus TOIIMBa. Y AelbHAs TEIUIOTa CTOPaHMUS.
[Tpuniuner padotel TemnoBbix aurareneir KIIJ temnoBoro aBurarens.
TennoBble IBUTATENN U 3aLATA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPALCHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.
Jemoncmpayuu.
HaGmonenne OpoyHOBCKOTO IBUKEHUS.
Ha6monenue nuddysun.
HaGmtonenue siBjieHU cMaurBaHUS U KalTWUISIPHBIX SBICHUMH.
HaGmonenue TerioBoro paciimpeHust Tell.
N3menenune paBneHus Traza TpU HU3MEHEHMM OObEMA M HArpeBaHUU WIH
OXJIAXKJEHUU.
IIpaBuna u3MepeHus: TeMneparypsl.
Buabr reronepenaun.
OxnaxxeHue Npu COBEPIICHUU PabOTHI.
HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMH.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmronenue kumneHus.
HaGumronenue mocTostHCTBA TEMIIEPATYPHI MPH TIJIaBICHHUH.
Moenu TEIUIOBBIX ABUTATEIEH.
Jlabopamopnuie pabomot u onvimot.
OneITHI IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.
OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.
OnpITHI IO HAOJIOJIEHUIO TETNIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX
TeJl.
Omnpenenenue gaBiIeHUS BO3AyXa B Oa/sIOHE IIMPHUIIA.
OnBbITHI, TEMOHCTPHUPYIONTUE 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro 00bhéma u
HarpeBaHus WIN OXJIAXKICHUS.
IIpoBepka rumoTe3sl JUHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA XKUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGmronenne w3MeHeHWS BHYTPEHHEW OJHEPruuM Tella B pe3ysbTaTe
TEIJIoNepe1aun U pabOThl BHEIIHUX CHIL.
HccnenoBanue siBiIeHUS TETUIOOOMEHA MPU CMEIIUBAHUH XOJIOAHOW M TOpsiUeh
BO/IBI.
Ornpenenenue KOJIMYECTBA TEIUIOTHI, OJYYEHHOIO BOJAOW MPHU TEIJI00OMEHE C
HarpeTbIM METAJUIMYECKUM LIUITUHIPOM.



Onpenenenue yneapbHON TEINIOEMKOCTH BEILECTBA.
UccnenoBanue nporecca UCIapeHus.
Ornpenenenne OTHOCUTEIIBHOM BIIAXKHOCTH BO3yXa.
Onpenenenue yAenbHON TEIUIOTHI TUIABJICHUS JIbJA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Tel. J[Ba pona 3JIeKTpUUYecKUX 3apanoB. BzaumopelictBue
3apspKeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTh CHIJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nose. Hanpsok€HHOCTH 3iekTpuyeckoro nojd. [IpuHuun
CYNEPHO3UIMU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  SJIEKTPUUECKUN
3apsa. Crtpoenne atoma. [IpOBOJHMKM M AMANEKTPUKUA. 3AKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUUECKUM TOK. YCJIOBUS CYHIECTBOBAHMSI JJIEKTPUUECKOTO TOKA.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUICCKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas 1enb. Cuiia  Toka. DJIEKTPUUYECKOE  HaMpPsiKEHUE.
ComnpoTuBieHre NPOBOJHHUKA. YIEIbHOE CONPOTHBJIEHUE BELIECTBA. 3aKOH
Oma nmna ywactka nenu. [locnepgoBaTenpHOE W MapajuleIbHOE COEIMHEHUE
IPOBOJIHUKOB.

PaGora u MoOIIHOCTH ANEKTpUUECKOro Toka. 3akoH J[xoyns—Jlenna.
DneKkTpuvecKkue Ienud ¢ MOTPeOUTeTn HSIEKTPUUYECKOW HHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[ToctosiHHBIE  MarHuThl. B3anMOJENCTBUE MOCTOSIHHBIX  MarHUTOB.
MarnutHoe mone. MarHutHoe mnoje 3eMiId M €ro 3HaueHue sl J)KM3HU Ha
3emuie. OnbIT DpcTena. MarHutTHoe Moje 3JeKTpudeckoro toka. [IpuMmenenue
AJIEKTPOMArHUTOB B TEXHUKE. JIeCTBME MArHUTHOIO IOJ HA MPOBOJHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apazess. SBieHHE 3IEKTpOMArHUTHOM wuHAYKUUU. I[IpaBuio
Jlenma. Onexrtporeneparop. CrnocoObl MONMydeHUS SJICKTPUUYECKON IHEPTHUH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

DJeKTpu3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DIIEKTPOCTATHYECKAS] MHTYKIUS.

3aKOH COXpaHEHUS IICKTPUUECKUX 3aPSA0B.



[IpoBOAHUKH U TUAIICKTPUKHU.
MopaenupoBaHue CUIOBBIX JTUHUM STEKTPUIECKOTO MO,
HcTouHrMKHM OCTOSAHHOTO TOKA.
JIeHcTBUSA 3IIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B JKUJIKOCTH.
["a30BbIl pa3psia.
N3mepenue cuibl TOKa aMIIEpMETPOM.
N3mepenue 31eKTpuyecKoro HarpsHKeHUsI BOJIBTMETPOM.
Peocrar u Mara3uH conpoTHBICHUH.
B3anmMojelicTBue MOCTOSIHHBIX MAarHUTOB.
MopenupoBaHre HEBO3MOKHOCTH pa3eieHUs MOJTOCOB MarHUTA.
MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.
MarsuTtHoe 1oJjie ToKa. DJIeKTPOMAarHHmT.
JleficTBr€ MarHUTHOTO TOJIS1 HA TIPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEb MOCTOSTHHOTO TOKA.
UccnenoBanue siBIEHUS SJIEKTPOMAarHUTHOW WHIYKITUH.
OnbiTel @apajes.
3aBUCUMOCTh  HANpAaBJIEHUS HWHAYKIHMOHHOTO TOKa OT YCJIOBHUH  €ro
BO3HHUKHOBEHUS.
DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.
Jlabopamopnuie pabomot u onvimot.
OnpiThl 1O  HAOMIOACHWIO  OJCKTPU3ALMU  TEJ  HMHIAYKIUEH ©  TIpH

COIIPUKOCHOBEHUH.
HUccnenoBanne OE€UCTBUSA  DJIEKTPUUYECKOTO TMOJISI HA  TPOBOJAHUKHA U
JADJICKTPUKH.

COopka u mpoBepKa pabOThI AJIEKTPUIECKON IIETH MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHUe HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTA CHJIBI TOKa, HAYLIETO Ye€pe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUYECKOTO COMPOTHUBJICHUS
MIPOBOJIHUKA OT €r0 JIJIMHBI, IUIOLIAM MONMEPEYHOr0 CEYEHUs U MaTepHaa.
[IpoBepka mpaBwia CIHOXKEHUS HANPSHKEHUH TpH  MOCIEJ0BAaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna il CWiIbl TOKA NPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboThI ANEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.



OnpeneneHne MOIHOCTY 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTU CUJIBL TOKA, MAYLIErO0 4Yepe3 JIaMIIOYKy, OT
HaIlpsHKEHUs Ha HE.
Omnpenenenue KII/I narpeBarens.
HccenenoBanre MarHUTHOTO B3aUMOACHCTBUS IIOCTOSIHHBIX MATHUTOB.
W3yyeHne MarHMTHOIO MOJISI MOCTOSHHBIX MarHUTOB NMPU UX OOBEAMHEHUH U
pa3lelIeHNM.
HccnenoBanne AeUCTBUSA DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIKY.
OnbIThl, TEMOHCTPUPYIOLINE 3aBUCUMOCTDb CHJIbI B3aMMOJEMCTBUS KATYLIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.
N3ydyeHue 1erucTBrsi MAarHUTHOT'O MOJIsL HA IIPOBOJHUK C TOKOM.
KoHcTpyupoBanue u n3yuenue paboThl JJIEKTPOABUTATEIS.
N3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKH.
OnpITBl 1O WCCIENOBAHUIO  SIBJICHUS  DJIIEKTPOMArHUTHOM  MHAYKIUU:
UCCIIEI0BAaHME U3MEHEHNUM 3HAUYCHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

MexaHnnueckoe JBHKEeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOrO ABWKEHHs. PaBHOMEpHOE NpPsSMOIMHENHOE
neuxkeHne. HepaBHomepHoe mnpsMonuHeiiHoe nBwxkeHue. CpenHsas
MTHOBEHHAsI CKOPOCTb TeJla IPY HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOycKOpeHHOE TpsiMOJIMHEHHOE nBKeHue. CBoOOmgHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE nBMX)EHUE 1O OKpYKHOCTHU. [lepuoa u yactora oOpaIieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENTBHOE YCKOPEHHUE.

IlepBbiii 3axkoH Hprotona. Btopon 3akoH HeroTrona. Tpernit 3akoH
Herorona. llpuHumn cyneprno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHsS CKOJIbKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTUE BUIBI TPEHUS.

Cuiia TSKeCTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. JIpuwxkenne mianet Bokpyr CounHia. IlepBas kocMHuueckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHoBecue MarepuanbHOM  TOYKM. AOCONIOTHO  TBEPAOE  TEJIO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUIEHHOM OCBhIO BpamieHus. MOMEHT CHUIIbIL.
LlenTp TsxKECTH.

Nmnynec Tena. UM3Menenune wummnynbsca. Hmmynsc cunbl.  3akoH
COXpaHEHHUs UMITYyJIbca. PEaKTUBHOE BUKEHUE.



Mexanunueckass pabota U MOIIHOCTh. PaboTa cui TSKeCTH, YNPYrocTH,
TpeHus. CBsi3b dHepruu U padboThl. [loTeHIManbHas 3HEPrusi Tena, MOJHITOrO
HaJl IIOBEpXHOCTHIO 3emud. [loTeHnuanbHas DHHEprus CHXKaToOM NPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KWHHETUUECKOW SHEPTUM. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUU.

Jemoncmpayuu.

HaGmtoneHne MexaHWYeCcKOro JABMIKEHUSI Tela OTHOCHUTENIBHO pa3HBIX Tell
OTCUETA.

CpaBHeHMe mnyTed UM TPACKTOPUM JIBUKEHHS OJHOTO M TOrO K€ TeJa
OTHOCHUTEIIBHO PAa3HbIX TEJI OTCUETA.

N3Mepenmne CKoOpoCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHUS.
UccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOT'O JBHXKEHUS.

HaGmonenue nBuKeHUs Tela M0 OKPY>KHOCTH.

HaGmonenne mMexaHWYeCKUX SIBICHHWH, MPOMCXOJSAIIUX B CHCTEME OTCUéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCHUTEIBHO
KaOuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHHUS T€JIa OT MACChI TeJia U JICUCTBYIOIIEH HAa HETO CHUJIBI.
HaGmronenne paBeHCTBa CHIT TIPU B3aUMOJICHCTBUH TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua nmiysibca npu B3aMMOJECUCTBUHA TEI.

[Ipeobpa3oBaHus SHEPTUU NTPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMIyJibCca MPU HEYNPYTrOM B3aUMO/ICHCTBUM.

CoxpaHeHre UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBHUH.
HaGmroneHne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM YHEPTUH TIPH CBOOOTHOM T1aJICHHH.

CoxpaHeHUE MEXaHUYECKOW HHEpPruy MPU JBUKCHUHM Teja IOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomwt u onvimeot.

KonctpynpoBanue TpakTa Jisi pa3roHa W JaJbHEHIIETO0 PaBHOMEPHOTO
JNBUKCHUS IIAPUKA WA TEIEKKH.

OmpenencHue cpeaHeld CKOPOCTH CKONBKEHUS OpycKa WM JBHKCHUS IIapHUKa
110 HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tejda TIPH  PaBHOYCKOPEHHOM JIBHOKEHUM  TIO
HAKJIOHHOM IIOCKOCTH.

HUccnenoBanne 3aBUCMMOCTH NyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBW)KEHUU 0€3 Ha4aJIbHOW CKOPOCTH.



[IpoBepka rumnoTe3bl: €ciiv MpU PaBHOYCKOPEHHOM JBUXKEHUM 0€3 HadallbHOU
CKOPOCTH MNYTH OTHOCATCS KakK Psii HEUETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUSI OT CHUJIbI HOPMAJIbHOTO
JTaBJICHUSI.

Onpenenenue korpGUIIEHTAa TPEHUS CKOJIBKECHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUSI MPU PABHOMEPHOM JBMIKEHUM Telia IO
TOPU3OHTAILHON MOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIIPYTOCTH TIPU MOABEME TPy3a C UCIOIb30BaHUEM
HETOABMYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YHEPTHUU.

Paznen 9. Mexannueckue KojaeO0aHUS U BOJIHBI.

Konebarensnoe paBumkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA:
NepuoJi, 4acToTa, aMIUIUTyAa. MaTeMaTH4eCKuid U TMPYKUHHBIA MAasTHUKH.
[IpeBpareHue sHepruy Mpu KoJaeOaTeTLHOM JBUKCHHH.

3aryxatomue kosiebanus. BbiHykaeHHbIE  KoneOaHus.  Pe3onaHnc.
Mexannueckue BoJIHBL. (CBOMCTBa MexaHWYeCKUX BOJH. IIpomonbHble U
NONEpPEYHbIe BOJIHBI. JlnMHA BOJHBI M CKOPOCTh €€ paclpoCTpPaHEHUS.
MexaHnuyecKue BOJHBI B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

HaOnronenne xoseOaHui Tein 1104 HEHCTBUEM CHIBI TSOKECTH W CHJIBI
YIPYTOCTH.

Hab6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenne BIHYKICHHBIX KOJIEOAHUN U Pe30HAHCA.

PacnpocTpanenne npogoJibHBIX U MMONEPEYHBIX BOJH (HAa MOJAEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MTEPUOJIa KOJIEOAHUH MAaTEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUOIa KOJICOAaHUN TTPYKUHHOTO MasTHUKA.
NccnenoBanne 3aBUCMMOCTU MEPHOIA KOJIEOaHU MOJIBEIIEHHOTO K HUTHU Tpy3a
OT JIJTMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTU TEeproaa KoieOaHW MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.



[IpoBepka HE3aBUCUMOCTHU MepuoJa KojieOaHUM Tpy3a, MOJBEIICHHOTO K HUTH,
OT MaccChl rpysa.

OMnbITEL, TEMOHCTPUPYIONIUE 3aBUCUMOCTb MEpUojaa KoJIEOaHUHN MPYKUHHOTO
MAasiITHUKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Paszpnen 10. Di1eKTpOMAarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE TMOJE. OJIEKTPOMarHuTHble BOJHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. [lIkana 3JIeKTpOMAarHUTHBIX BOJIH. Mcmonb3oBaHuUE
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMaruuTHas npupojaa ceeta. CKkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETa.

Jemoncmpayuu.

CBolicTBa JEKTPOMArHUTHBIX BOJIH.
BosnHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

N3ydeHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOUIBLHOTO
TenedoHa.

Pa3zpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass  Momens cBera. Hcrounukm  cBera.  IIpsamonuHeinHoe
pactipoctpanenue cBeta. 3atmeHus ComHua u JlyHel. OtpaxkeHue cBeTa.
ITnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomiienne cBeTta. 3akOH IpenomiieHUs cBera. lloHOe BHyTpeHHEe
OoTpakeHHe cBeTa. lCrnonp30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B nuH3ze. Ontuueckas cuctema doToarmapara,
MUKpPOCKONA M Tejieckomna. ['J1a3 Kak onThdeckas cucrema. bau3opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B cnektp. OmbiTel HbioroHa. CnokeHue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Hemoncmpauuu.

[IpsAmMosHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKayax.
[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox nydeit B coOuparouie JInH3e.

XO0JI Tydel B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenue n300pa>keHUI C TOMOILBIO JTUH3.



[Ipuniun peiictBus ¢oToarnmapaTa, MUKPOCKOTIA U TEJIECKOIIA.
Mogens riasa.

Paznosxenue 6e5oro cBeTa B CIEKTP.

[Tonyuenue 6enoro cBeTa MpU CJIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

UccnenoBanne 3aBUCMMOCTH yIJIa OTPAXKEHUS CBETOBOrO Jyda OT yIJya
MaJICHUsI.

N3yuenne xapakTepUCTUK U300paKEHHS MTPEIMETa B IIIOCKOM 3epKalie.
UccnenoBanne 3aBUCMMOCTH yIJla MPEJIOMIJICHUS CBETOBOIO Jiyda OT yria
NaJICHUs] Ha TPAHUIE «BO31YX—CTEKIIO».

[TonyueHnue n300pa>keHH C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

Ompenenenue (QOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI coOuparomien
JIVH3BI.

OMBITHI O Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITBI 1O BOCHPHUSTUIO IIBETA MPEAMETOB NPU HUX HAOIIOJCHUM 4Yepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Peszepdopna u miianerapHas mojens atomMa. Monens atoma bopa.
Hcnyckanue v noriouieHrue ceeta atoMmoM. KBaHTel. JInHeyaTeie CIEKTPHI.

PanunoaktuBHOCTh. Ajbda-, Oeta- u ramma-uznydeHus. CrtpoeHue
aToOMHOro  sfgpa. HyknonHas  Moaenp  aToMHOro  sjgpa.  M3oromsl.
PannoaktuBHbIE npeBpaienus. [lepron nomypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXpPaHEHHUs 3apsA0BOTO U MACCOBOTO YHUCET.
DHeprusi cBA3U aTOMHBIX sifep. CBsI3b Macchl U 3HEpruu. Peakiuu cuHTe3a U
nenenus anep. Ucrounuku sueprun CoJiHLA U 3BE3.

Snepnas sHepreTuka. JIeMCTBUS paJMOAKTUBHBIX W3JIYYEHHUU HAa JKUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpbl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IM4HbIX Ta30B.

CnekTtp Bojopo/a.

HaGmronenne TpekoB B kamepe Buibscona.

PaGota cuéTunka HOHU3UPYIOMIHNX U3TYICHHM.

Perucrtpanus u3nydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGnroenre CIuTONIHBIX U THHEWYAThIX CIIEKTPOB U3TyUCHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE IHEPTUM YACTHUIIHI IO TOPMO3HOMY MYyTH (MO
doTorpadusim).



N3mepeHne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKO 1M MOXYJIb.

[ToBTOpUTETHEHO--00001IAtOIITU ] MOJTYJIb npeaHa3HauYCH JUISt
cUCTeMaTH3alud ¢ O00OOIIeHHs] TMPEAMETHOIO COJAEpKAaHHUS U ONbITa
NEeSATENbHOCTH, MPUOOPETEHHOTO NIPHU M3YUYEHHH BCEro Kypca (PU3UKH, a TAKKe
JUIsl IOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY SK3aMeHy MO (QU3MKe s
o0Oy4aromuxcs, BHIOPABIIKUX 3TOT YUeOHBIN MpeaMeT.

[Ipy u3yuyeHUH AAHHOTO MOJIYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJbl JICSITEIbBHOCTH, HA OCHOBE KOTOPBIX oOOecreunBaeTcsi JOCTHXKEHUE
OPEIMETHBIX W METalpeMETHbIX IUIAHUPYEMBIX pE3yJbTaTOB OO0yuYeHHs,
(dopMupyeTcst eCTeCTBEHHOHay4YHasi TPaMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB
UCCJIeIOBAaHUS SIBJICHUI MPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATD
¢usznueckue SBICHUS, MPUMEHSS MOJIyYeHHbIC 3HAHUS, PEIIaTh 3aJa4u, B TOM
YHClie KAaUeCTBEHHbBIE U IKCIIEPUMEHTAIBHBIE.

[IpuHIMNUANbHO  JEATENBHOCTHBIM  XapakTep  JAaHHOTO  pasjena
peanuzyeTcs 3a CUET TOTrO, YTO OOYYAIOIIMECS BBITIOJIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpejiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWM paclo3HaBaThb U HAay4HO OOBSACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld NPUpPOoie U MOBCETHEBHOM KU3HU;

UCNOJIb30BaTh Hay4YHbIE METOJABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJI€ AJI IPOBEPKU TUIIOTE3 U MOIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HanOoJiee Ba)KHBIX JTOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HampuMmep, MPAKTUYECKOTO0  HUCIOJIb30BaHUS  Pa3iIMUHBIX
MCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHMSI U COXPaHEHMs BCEX
M3BECTHBIX BUI0B SHEPTHUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUXKEHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

B pe3synbrare wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanuss y oOywaromerocs OyayT chOpMHUPOBAHBI  CJICIYIOIIHE
JUYHOCTHBIC PE3yJIbTAThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBIICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUecKol HAyKH;

— IIECHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOTr0 U IYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— FOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCY)KJICHUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBI3AaHHBIX C MPAKTUUYCCKUM MPUMEHEHUEM JOCTH)KCHUN
buzuky;

— OCO3HAaHHE BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIIUIIOB B JIEATEIbHOCTH
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCIHPUATHE ACTETUYECKUX KadyecTB (DPU3MYECKOM HAyKu: €€ TapMOHUYHOIO
OCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 MO3HAHMA:

— OCO3HaHHWE IIEHHOCTU (U3MYECKOW HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHM, BAaKHEHIIEH COCTaBJISIOLICH
KyJbTYPBI;

— Ppa3BUTHE HAay4YHOU II0003HATENIBHOCTH, HUHTEpPECAa K HCCIEA0BATEIbCKON
NEeATEIbHOCTH;

5) d¢opmupoBaHus  KYyJbTYpPbl  3I0pPOBbSI M  3MOLMOHAJBHOIO
0J1aronosy4us:

— OCO3HAaHHWE IIEHHOCTH O0e30macHoro oOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU MpaBU OE€30MaCHOT0 TMOBEJICHHUS Ha
TPaHCIOPTE, HAa JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OOOpPYIOBAHUEM B
JOMAlTHUX YCIOBUAX;

— cpOopMHUPOBAaHHOCTh HABBIKA pE(IIEKCHHU, TPU3HAHHE CBOETO IMpaBa Ha
OMMOKY M TaKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPy10BOr0 BOCIIUTAHMS



— AaKTHUBHO€ YYacTH€ B pEUICHUM NPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alliy, TroOpoja, Kpas) TEXHOJIOTUYECKOWM U
COIMAJIbHON HAmNpaBICHHOCTH, TPEOYIONUX B TOM 4YHCIE€ U (HUIUYECKUX
3HAHMMU;

— HUHTEPEC K MPAKTUYECKOMY U3Y4YeHUI0 npodeccuit, CBSI3aHHBIX C (U3UKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

— OpHUeHTalus Ha TpUMEHEeHHE (U3WYECKUX 3HAHUM MJI1 pelIeHHs 3ajlad B
00JlacTU OKpYXAaIolIeH Cpelbl, IUJIAHUPOBAHUSA TOCTYIKOB U OIICHKH HX
BO3MOHBIX TTOCIEIACTBUH JJIs1 OKPYXKAIOLIEH Cpeabl;

— OCO3HaHHE TJI00AILHOTO XapakTepa JKOJOTMYECKHUX MpoOjeM U MyTed HX
pelIeHUS;

8) apanTanuu K M3MEHSIIOIIMMCS YCJAOBHSIM CONMAJIBHOW W MPHPOIHOM
cpeabl:

— TOTpeOHOCTh BO B3aUMOJICHCTBUHM MPHU BBIIOTHEHUU HCCIEIOBAHUM U
POCKTOB (PU3NUYECKOM HANPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHUX,

— TOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUECKYIO
NEeATEIbHOCTB;

— noTpeOHOCTh B (POPMHUPOBAHUY HOBBIX 3HAHHM, B TOM 4HcCie (GOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTAaX U SBICHUAX;

— O0cOo3HaHHe NeUIMTOB COOCTBEHHBIX 3HAHUN UM KOMIETEHTHOCTEU B 00JACTH
[1)76370 478

— IUJIAHUPOBAHHME CBOETO PA3BUTHUA B NPHOOPETEHHH HOBBIX (HU3UUYECKUX
3HAHUM;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISBIATH B3AMMOCBSI3U MPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (QU3HUECKUX 3HAHUI;

— OLEHKa CBOMX JCWCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOUIYK Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MMOCIEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 1O (pH3UKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT  cOpMHUPOBAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKITIOYATOIIHE NI03HABATEIIbHBIC
YHUBEpPCAIbHBIE Y4YeOHBIC JCHCTBHSA, KOMMYHUKATUBHBIC YHHBEpCATbHbBIC
yueOHbIe JICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIC JICHCTBU.

ITo3naBaTebHBbIE YHUBEPCA/IbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble 1oruveckue aeiicTBUA:
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIAacCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEUHS B paccMaTpuBaeMbIX ¢akTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCA K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh  TIPUYMHHO--CIIC/ICTBEHHBIC CBSA3M TP  HM3YYCHUU (HUINUECKUX
SIBJICHUW W TIPOIIECCOB, JI€JIaTh BBIBOJIBI C HMCIOJIb30BAHUEM JICTYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJIBUTaTh THUIOTE3bl O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;
CaMOCTOSITEJIbHO BBIOMpATh CIMOCOO pelieHus yuyeOHOW (U3MYecKol 3aaauu
(cpaBHEHHE HECKOJBKMX BApHUAHTOB PEIICHUS, BBIOOP HaubOosee MOAXOASAIIETO
C y4€TOM CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckue 1eiCTBUS
UCIIOJIB30BaTh BOMIPOCHI KaK UCCIICIOBATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
POBOJIUTH IO CAMOCTOSTEIHHO COCTAaBJICHHOMY TIUIAHY OIBIT, HECJIOXKHBIN
(bu3MUeCKHil SKCIIEPUMEHT, HEOOJIBIIIOE HCClIeIoBaHNE (PU3UUECKOTO SIBJICHHUS;
OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIUIO, TTOTYUYEHHYIO B
XO/JI€ UCCIIETIOBAaHMSI WIIM SKCIIEPUMEHTA;
CaMOCTOATEIbHO (QOopMyTHUpOBaThH O0OOIIEHHUS U BBIBOABI MO peE3yJbTaTam
IPOBEIEHHOTO HAOJIIOIEHUS, OTBITA, UCCIIE0OBAHMS;
IPOTHO3UPOBATH BO3MOKHOE JlajbHEHIIIee pa3BUTHE (PUINYECKUX MPOIIECCOB, a
Tak)Ke BBIIBUTATh TPEIIOJIOKEHUS 00 HMX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTaX.

PabGora ¢ undgopmanmeii:
OPUMEHATh PAa3JIUYHbIE METObl, MHCTPYMEHTHI W 3alpoChl MpPU MOUCKE H
orOope wuHMOpPMAIIMM WX [JaHHBIX C YYETOM TIPEIJIOKEHHOW Yy4ueOHOM
dbu3udecKoi 3a1a4un;
aHANMM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,
CaMOCTOSITEJTLHO  BBIOMpATh  ONTUMAJbHYIO  (GOpPMY  TIpEICTaBICHUSA
uH(hOpMAIIMN ¥ WJUTIOCTPUPOBATH PEIIacMbIe 3aJa4l HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOMHAIMSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:
B X0JIe 00CYXJICHHS y4eOHOTO MaTepualia, pe3yIbTaToB JIA0OPATOPHBIX padoT H
MIPOEKTOB 33]1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOU TEMbI U BbICKAa3bIBATh



UJIcH, HaIlCJICHHBIC HA PEIICHHE 3a7a4d W IMOJAepKaHUuE OJIaroKenaTeTbHOCTH
OOIICHUS,

COTIOCTAaBJISITh CBOM CYKICHHUS C CYXICHUSMU APYTHX YYaCTHUKOB JIHAJIOTA,
O0OHapYy’>KHUBATh Pa3INUUE U CXOJACTBO IMO3HIIHIA;

BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YJbTAThl BBITIOJHEHHOTO (DH3UYECKOTO OIBITA
(3KCTIEpUMEHTA, UCCIIECIOBAHMS, TIPOEKTA);

NOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOW M WHIWBHIYaTbHOU
pabOoThI MPU PEIICHUH KOHKPETHON (DU3NICCKON TIPOOIIEMBI;

NPUHUMAThH eI COBMECTHOM JICSITCIIBHOCTH, OPTaHU30BBIBATh JICHCTBUS 10 €€
JOCTIKEHUIO: pACTPEACNATh POJIH, OOCYXJaTh TPOIECCHl M Pe3yIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

BBITIOJHATH CBOKO 4YacTh pPa0OOTHI, JOCTHTas KayeCTBEHHOTO pe3yjbTaTa IIo
CBOCMY HAIIPaBJICHUIO W KOOPAWHUPYS CBOW JCHCTBUS C JIPYTUMHU WiICHAMHU
KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OONIMH MPOJYKT IO KPUTCPHUSIM,
CaMOCTOSTEIBLHO CPOPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUA.

PerynsiTuBHbIe yHHBepcalbHbIe YUeOHbIe 1elicTBUA

Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YyYEOHBIX CUTYyalMsIX, TPEOYIOUX s
pereHns GU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B  PA3IWYHBIX  TOAXOJAX  MPUHATUSA  PEIICHUN
(MHIUBHIYaTbHOE, WPHUHITHE PEIICHHS B TPYIIE, NPUHATHE PEIICHUN
TpYIIIOi);
CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM pEIIeHUs (U3UYECKOW 3a7adydl WM
IIaHa WCCIENOBaHUA C YYETOM MMEIONIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JaBaTh a/ICKBATHYIO OLICHKY CUTYallUH U MpeJiaraTh IiaH €€ U3MEHEHUS;
OOBSCHATh  TPUYUHBI  JOCTHIKEHUS (HEIOCTUXKEHHs])  pe3yJIbTaTOB
JeSITEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHBBI B JAEATEILHOCTh (B TOM YHCIIE€ B XOJ BBIINOTHEHUS
(Gu3MIECKOro MCCIEAOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIIHUXCS CUTYallUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;



CTaBUThb c€0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIopa WINM AUCKYCCHUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIoro;

MPU3HABATh CBOE MpPAaBO HA OMIMOKY MpH peleHud (U3MYECKUX 3a7ad WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE KE IIPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATBI

K koHny oOyuenuss B 7 kJjacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:
UCIIOJIH30BaTh TOHATHA: (U3UYECKUE M XUMHUYECKHE SIBJIICHUs, HAOJIOJEeHUE,
OKCIEPUMEHT, MOJIeNIb, THUNOTE3a, EAUHUIBI (PU3UYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BelllecTBa (TBEP0E, )KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOEe JIBIM)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE),
TPaeKTOPHSI, paBHOJACUCTBYIOMIAs cuia, neopmanus (ynpyras, iacTU4eckas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;
paznuuath siBiaeHUs (auddysus, TEIIOBOe ABUKEHUE YacTUI] BEIIECTBa,
pPaBHOMEpPHOE JBU>KEHUE, HEPABHOMEPHOE JIBUKEHUE, WHEpLIUS,
B3aUMOJCHCTBHE TE€J, PABHOBECHE TBEPIABIX TEI C 3aKPEIUIEHHOW OCBIO
BpalleHus, Mepenada AaBiI€HUsS TBEPABIMH TEJNaMH, KUIKOCTSIMU U Ta3aMH,
aTMoc(epHoe JIaBlieHue, MIaBaHue TeJl, MPEBPAIEHUs MEXaHUYECKON SHEPTHUN )
0 ONUCAaHMKD MX XapaKTEPHbIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUYECKUX SIBJICHUN B OKPY>KAIOIIEM
MHUpPE, B TOM YHUCJI€ (PU3NYECKUE SIBICHUS B MPHUPOJE: MPUMEPHI JBIKECHUS C
pa3JIWYHBIMUA CKOPOCTSIMU B JKMBOW W HEXKHUBOM NPUPOJIEC, HACUCTBHE CHUIIBI
TPEHHsI B MPUPOJE U TEXHUKE, BIUSAHHE aTMOC(EPHOrO NaBlEHUS HA >KUBOU
OpraHusM, IUIaBaHWE phIO, pblYard B TeNie YeNOBEKa, MPHU ATOM IMEPEBOIUTH
MPAKTUYECKYIO0 3a7ady B Yy4eOHYI0, BBIJIEIATh CYIICCTBEHHBIE CBOWCTBA
(mpu3HaKkM) GU3HUECKUX SBICHUIA;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel U (U3HUECKHE SIBICHUS, HCIOIB3YS
¢dusnueckre BenMUMHBI (Macca, 00bEM, IMIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC TeEJa, CHJIA
TpeHusi, AaBieHue (TBEPIOro Teia, *KUIAKOCTHU, Ta3a), BHITAJIKMBAIOLIAS CHUJIA,
MEeXaHW4ecKasi paboTa, MOITHOCTb, TICYO CHJIBI, MOMEHT CHJIBI, KOdDPUITUEHT
MOJIE3HOT0 JICHCTBUS MEXaHW3MOB, KHHETUYECKasi U MOTEHIMAIbHAs YHEPTUs),
MpU OINKCAHWU TPABUIBLHO TPAKTOBATh (U3MUECKHH CMBICT HCIOJB3yEeMbBIX
BEJIMYMH, MX OOO3HAYEHUS W E€AUHULBI (PU3MYECKUX BEJIMYHUH, HAXOJUTh
GopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIWYMHY C JAPYTHUMHU



BETMYMHAMH, CTPOUTh TpaduKH M3YYCHHBIX 3aBUCUMOCTEH (HHU3MUECKUX
BEJINYHH;

XapaKTeprU30BaTh CBOMCTBA TeJl, (PU3MUCCKUE SIBJICHUS M MPOIIECCHI, UCTIOIB3YS
MpaBujia CJIOXKEHUs cuil (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackais,
3aKOH Apxumeja, IpaBUJIO paBHOBecHs pbryara (0J0Ka), «30JI0TOE MPABUIION
MEXaHWKH, 3aKOH COXPAaHCHHS MEXaHWYECKOH SHEpPruW, MpH OSTOM JaBaTh
CIIOBECHYI0 (OPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €0 MaTeMaTH4YeCKOe
BBIPQKEHUE;

OOBSCHATh (PU3NYECKUE SIBICHHMSI, TIPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTYyalliii TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISAThH
NPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHUE M3 1—2 JOTHYECKUX
mIaroB ¢ Omnopod Ha 1-2 WU3yYCHHBIX CBOWCTBA (PU3NYECKHUX SIBICHHM,
(U3HYECKUX 3aKOHA WJTH 3aKOHOMEPHOCTH;

pemiath pacy€THbIC 3a7a4d B 1—2 JIEHWCTBHSI, MCIIOJIB3YS 3aKOHBI M (POPMYIIBI,
CBSI3BIBAIONINE (PU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJOBHS 3aJladyd
3alMCHIBATh KPATKOE YCJIOBUE, TMOJCTABIATh (PU3NYECKHE BEJIWYUHBI B
GopMyJIBl M MPOBOAWTH  Pacy€Thl, HAXOIAUTh CIPABOYHBIC JIAHHEIC,
HEOOXOMMBIE JIA pEUIeHUs 3a]lay, OLEHUBATh PEATUCTHUYHOCTH MOJYYEHHOU
(bu3nuecKoi BeTUYNHBL;

pacno3HaBaTh MPoOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NIECKUX
METOJIOB, B OITMCAHUU WCCJIEJOBAHUS BBIJIETSATH MPOBEPSEMOE MPEATNOI0KEHNE
(rumote3sy), pa3MyaTh U UHTEPIPETUPOBATD MOJYUYCHHBIH PE3yabTaT, HAXOIUTh
OIIMOKU B XOJI€ OMBITA, JIETAaTh BHIBOBI I10 €r0 PEe3yJIbTaTaM;

IIPOBOJIUTH OMBITHI MO HAOIIOMCHHUIO (U3UYCCKUX SBICHHH WU (PU3HMUISCKUX
CBOMCTB Ten: (OpMYIUPOBATh MPOBEPSIEMbIE MPEANONIOKEHHs, COOMpPATh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OpYIOBaHMS, 3alUCBhIBATh XOJI OMbITA |
dbopMynHpoOBaTH BHIBOJBL

BBHITIONIHATD MPSAMbBIE M3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tena, 00bEMa,
CWJIBl M TEMIIEPATYPHI C UCTIOIH30BAHUEM AaHAJIOTOBBIX M MU(DPOBBIX IPUOOPOB,
3aMHMChIBaTh TIOKa3aHUA TPHOOPOB € y4E€TOM 3aJaHHOM  aOCOIIOTHOM
[IOrPENIHOCTH U3MEPEHU;

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (U3MUECKOW BEIMYUHBI OT
Apyrod C WCIOJNB30BAaHWEM TMPSMBIX H3MEpPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO NBIDKYIIETOCS Tella OT BPEMEHH IBMKEHUS TeJa, CHUIIBI TPCHHUS
CKOJILKEHHsI OT Beca Teja, KadecTBa OOpabOTKH TIOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CHWJIbI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS TEN, CHIIBI
VOPYTrOCTA OT YJIMHCHUS TPYKUHBI, BBITAJKUBAIONICH CHJIBI OT 00BEMa
MOTPY>KEHHOW YacTH Tella U OT TUIOTHOCTH >KHUIKOCTH, €€ HE3aBHUCHUMOCTU OT



IJIOTHOCTH Te€Ja, OT TJIYOHMHBI, Ha KOTOPYIO TMOTPYXKEHO TeJOo, YCIOBUMA
IJIaBaHUs TeJ, YCJIOBUM paBHOBECHs pblyara u OJOKOB), y4acTBOBaTh B
IJIAHUPOBAHUM Y4EOHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY U BBIMIOTHATH
W3MEpEHUs, Cleys MPeJIoKCHHOMY IUIaHy, (UKCUpPOBATh PpPe3yJbTaThl
MOJTYyYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIWYUH B BUJE MPEIJTIOKEHHBIX
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCISIOBAHNUS,
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIMUMH (TUIOTHOCTH BEIIECTBA
KUJKOCTH U TBEPAOTO TeJia, CHJIAa TPEHUS CKOJBKEHUS, JaBIICHHE BO3yXa,
BBITAJIKABAIOIASl CHJIA, JICMUCTBYIOIAs HA MOTPY>KEHHOE B JKHUJIKOCThH TEJO,
KO3 PUIIMEHT TOJIE3HOTO  JICMCTBUSA  MPOCTBIX MEXaHU3MOB),  CIEays
NPEIJIOKEHHON HMHCTPYKIMU: TIPU  BBITIOJIHEHUU HM3MEPEHH  coOupaTh
AKCTIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISITH 3HAUCHUE UCKOMOU BEJTMYHHBI,
coONoaTh MpaBWia TEXHUKH Oe3omacHocTH mpu pabore ¢ 1abopaTopHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIMIBI JEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JMHAMOMETpP, COOOIIAIONIMECs COCYIbl, OapoMeTp, phblyar,
MOJIBUKHBIN U HETIOABMIKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTH;

XapaKTepu30BaTh MPUHIIUIBI IEUCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPON HA UX ONMUCAHUS (B TOM YHUCIIE: TOIUIUITHUKHA, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIUYECKUN Mpecc, MaHOMETP, BBICOTOMED, IMOPIIHEBOU
HACOC, apeoMEeTp), MCIOJb3ys 3HAHMS O CBOMCTBAaX (U3MUECKUX SIBICHUHA U
HeoOXoIMMbIe (PM3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJUTH TPUMEPHI (HAXOIUTh WH(GOPMAIMIO O MPHUMEpPax) MPaKTUYECKOTO
UCTIOJIb30BaHMs (DU3NYECKUX 3HAHHUM B MOBCEIHEBHOW JKU3HU ISl 00ecTieueHus
0€301acHOCTH MPU OOpaIlleHUH ¢ MPpUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMHU,
COXpaHEHUSI 370pPOBbS W COOJIOJEHUS HOPM HKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MHGOpMaIuu B IHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOUIMXCS 3HAHUW U MYTEM
CpaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIACIATh HHPOPMAITUIO, KOTOPAs SBISCTCA
MIPOTHUBOPEUHNBOUN WIIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOIb30BaTh MPU BBHINOJHEHUU YUYEOHBIX 3aJlaHUil Hay4YyHO--TIOMYJSPHYIO
auTepaTypy (GU3HMYECKOro COAECPKAHUS, CHPaBOYHBIE MATEpHUAIIbl, PECYPCHI
cetu  WurtepHer, BiuageTb NpUEMAMU  KOHCIEKTUPOBAHMS  TEKCTA,
npeoOpa3oBaHus HH(DOPMAIIUY U3 OJHONM 3HAKOBOI CUCTEMBI B JIPYTYIO;
C03/1aBaThb COOCTBEHHBIE KpAaTKHME MHCbMEHHBbIE M YCTHBIE COOOIIECHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu HU3UUECKOro cojaep KaHusi, B TOM YUCIIe
myOJIMYHO AenaTh KpaTKUEe COOOLIEHUS O pe3yJibTaTaX MPOEKTOB WM YYEOHBIX



HCCIEN0BAHUM, TIPU 3TOM T'PAMOTHO HCIIOJNb30BaTh U3YUYEHHBIM MOHATUUHBIN
amnmapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHHE MPE3CHTAIIUEH;

MpU  BBHIMIOJHEHUU YYEOHBIX TMPOEKTOB M UCCIEAOBAaHUN paclpeneisiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJ]a4aMU, CIEIUTHh
3a BBIMIOJIHEHUEM IIJIaHa JEeHCTBUH, aJeKBaTHO OLICHUBATh COOCTBEHHBIN BKIJIAj
B JIEATEIIBHOCTh TPYIMIIbI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJCHUCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIINX.

K xoniy oOyuenuss B 8 kJjiacce mpeIMETHBIC Pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIONIUXCS YMEHHUI:
UCIOJIb30BaTh TOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJ, arperaTHbI€ COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKHUE U
aMmopdHbIe Tella, HACBHIINICHHBIM M HEHACHIIIEHHBIN Map, BIAXHOCTh BO3/yXa,
TeMIleparypa, BHYTPEHHSI DJHEpPrusi, TEIUIOBOM JBUIaTENlb, JJIEMEHTAPHBIN
DJICKTPUYECKUN 3apsiJl, JJIEKTPUUYECKOE II0JI€, MPOBOJHUKU W JIUIJIEKTPUKH,
MTOCTOSIHHBIN AJIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
paznuyaTh sBJECHUA (TEIUIOBOE pAaCUIMPEHHE M CKaTue, Temionepeaaya,
TEIUIOBOE PABHOBECHE, CMAyMBAaHHUE, KalWUISPHBIE SIBJICHUS, HWCIIAPEHUE,
KOHJICHCAIUs, IUJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHHUE), KUIICHHE,
Teruionepeaaya (TErIOoNpPOBOAHOCTb, KOHBEKIIMS, W3TyY€HHUE), BJICKTpHU3aIus
TEJ, B3aUMOJCUCTBUE 3apsill0B, ICHUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUEe, B3aUMOJCUCTBHE MAarHUTOB, JEWCTBUE MArHUTHOIO IIOJs Ha
IPOBOJHUK C TOKOM, OJJICKTPOMAarHWUTHAasE HWHIAYKLUHS) [0 OMNHCAHUIO HX
XapakTepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX JAHHOE
bu3nYecKoe SIBICHUE;
pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUYECKUX SIBJICHUN B OKPY>KAIOIIEM
MUpEe, B TOM uuclie (U3UUYECKUE SBICHUS B TPHUPOJAE: TOBEPXHOCTHOE
HATSDKEHUE W KaNWUISIPHBIC SIBJICHUS B IPUPOAE, KPUCTALIBI B IPUPOJE,
n3nydenne CorHIla, 3aMep3aHue BOJIOEMOB, MOpPCKHe Opu3bl, oOpa3oBaHUE
pOCBl, TyMaHa, WHEsS, CHEra, OJJIEKTpUYECKHe SBJICHUS B arMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTAaHU3MOB, MATHUTHOE T0JI€ 3eMIIH, APei MOIFOCOB,
pOJIb MarHUTHOTO TOJISL JJISl JKM3HU Ha 3emiie, MOJIIPHOE CHUSIHHUE, IIPU 3TOM
MEePEBOJUTh MPAKTHUUYECKYI0 3aJadyy B Y4eOHYIO, BBIICISATH CYIIECTBEHHbIC
CBOMCTBa (MpU3HAKKN) PU3HUECKUX SBICHU;

OMHCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3UUECKHE SIBICHUS, HCIOIB3YS
dusnueckne BENMUYMHBI (TEMIlepaTypa, BHYTPCHHSSI JHEPrusi, KOJIMYECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTA IJIABJICHUS,
yaAelbHasl TEIIoTa MapooOpa3oBaHUs, yAesibHAas TEIJIOTa CrOpaHMs TOIIWBA,
KO3(pPULIMEHT MOJIE3HOTO JEWUCTBUSL TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS



BIQXKHOCTb BO31yXa, DJJEKTPUYECKUH 3apsi, CHIa TOKa, DSJIEKTPUUYECKOE
HaIpsDKEHWE, COMPOTHUBICHHE MPOBOJHMKA, YJEIbHOE  CONPOTHUBIICHUE
BEILIECTBA, paboTa M MOIIHOCTh JJIEKTPUYECKOrO0 TOKAa), MPU ONHUCAHUU
MpaBWIBHO TPAaKTOBaTh (PUBMYECKU CMBICI  HUCHOJIb3YEMbIX BEIUYHH,
o0O3HaYeHusT M E€IUHULBI (PU3NYECKUX BEJIUYHMH, HAXOAUThb (HOPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYHMHAMH,
CTPOUTH TpaUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUYECKHUE SIBJICHUS U MPOLECCHI, UCTIONb3Ys
OCHOBHBIE  TOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOpUU  CTPOEHUs
BEIIECTBA, MPUHIMUI CYNEPNO3UIMU MoJeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH
coXpaHeHus 3apsjaa, 3akoH Oma Ui ydacTka uenu, 3akoH JDxoyns—JleHua,
3aKOH COXpPAaHEHHUs SHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alUCBIBATH €T0 MAaTEMATHUUYECKOE BHIPAXKECHHE;

OO0BSACHATH (PU3UUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYalni PAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYUHHO-CIICICTBEHHBIE CBSA3U, CTPOUTh OOBsSCHEHHE M3 1—2 JOTMYECKUX
miaroB ¢ omnopod Ha 1-2 uU3y4YeHHBIX CBOMCTBA (PU3UYECKUX SIBICHHM,
(pu3nYeCcKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemats pacy€THbIe 3a7audl B 2—3 AEMCTBUS, UCHOJB3YsS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIONINE (PU3UUECKHE BEIMUYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJauu
3alMChIBaTh KPaTKOE YCJIOBHUE, BBIABISTH HEJOCTATOK IaHHBIX JJI PELICHUS
3aJa4uM, BBIOMpPATh 3aKOHBI U (OPMYJbl, HEOOXOAMMBIE ISl €€ pelleHus,
OPOBOJUTh pacdy€Thl M CpaBHUBATh IOJYYEHHOE 3HaueHUue (U3NYECKOU
BEJIMYUHBI C U3BECTHBIMU JJaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3UUIECKUX
METOJIOB, HCIOJb3ysl ONHCAHME HCCIECJOBAHUS, BBIIEIATH IPOBEPSIEMOE
IIPEANOIOKEHNE,  OLEHMBAaTh  IPABUJIBHOCTh  NOpSAAKA  MPOBEICHUS
WCCJIEI0BAHMS, J1€JaTh BbIBOJBI,

IPOBOJUTH ONBITHI MO HAOTIOACHUIO (DU3MUECKUX SBICHUN WM (U3HYECKUX
CBOICTB TeN (KalWUISPHBIE SBJIEHUS, 3aBUCUMOCTb JIaBJIICHHUS BO3[yXa OT €ro
00béMa, TemmepaTypbl, CKOPOCTH IpOIlecca OCThIBAHMS W HAarpeBaHUs IpU
M3JIyYEHHH OT I[BE€Ta M3JIydaroleid (ITOIJIOIIAr0IIe) TOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJABI OT TEMIIEPATypbl >KMJIKOCTH W IJIOMAAX €€ MOBEPXHOCTH,
NEKTpHU3alusl  TE€I1 W B3aUMOJACIHCTBUE  DJIEKTPUYECKUX  3apsoB,
B3aUMOJIEHCTBHE TIOCTOSIHHBIX MArHUTOB, BHU3yaJM3alMsl MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB, JEWCTBHS MarHUTHOI'O IOJII HAa MPOBOJHUK C TOKOM,
CBOICTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JEKTPOJBUraTessl MOCTOSHHOIO TOKA):
(opMyJIMpOBaTH MPOBEPSIEMBIE MPEANOJ0KEHUS, COOUpPATh YCTAHOBKY W3



MPEIJIOKEHHOTO 000pYy/IOBaHUs, ONUCHIBATh XOJ OMNbITa U (OPMYIHPOBATH
BBIBOJIBL;

BBINIOJIHATD MPSAMbIE H3MEPEHUS TEMIEpPATypbl, OTHOCHUTEIBLHON BIAXXHOCTH
BO3/lyXa, CHJIbI TOKA, HAMPSKEHUSI C UCIIOJIb30BaHUEM AHAJIOTOBBIX IPHUOOPOB U
JaTYUKOB (DU3UUECKUX BEJIUYHMH, CPABHUBATH PE3YNIBTATHI U3MEPEHUH C yUETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3MUECKOW BEJIMYMHBI OT
JIPYroi ¢ UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUIN (3aBUCUMOCTH COMPOTHUBIICHUS
OPOBOAHMKA OT €ro JUIMHBI, IJIOIIAJU TOMNEPEeYHOr0 CEUEHUS U YACIbHOTO
CONMPOTHUBJICHHUS] BELIECTBA IMPOBOJIHMKA, CHUJBl TOKa, WJIYIIET0 4epes
IPOBOJAHUK, oT HaIpsHKEHUS Ha POBOJHHKE, UCCJIeIOBaHNE
NOCNIEIOBATEIBHOTO M MapajyieIbHOTO  COEAMHEHHH  MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEOBAaHUE, COOMPATh YCTAaHOBKY M BBINOJHATH M3MEPEHUS,
cienys TMPEeAJIOKEHHOMY IJIaHy, (UKCUPOBATh Pe3yJbTaThbl MOJYYCHHOU
3aBUCUMOCTH B BUJE TAaOMUI] U TpadUKOB, JeJaTh BBIBOABI MO pe3yJibTaTaM
UCCJIEIOBAHUS;

OPOBOAUTh KOCBEHHBIE M3MEpeHHs  (U3MUECKUMX BeTU4YMH  (y/AesbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE IMPOBOJHUKA, paboTa U MOIIHOCTH
ANEKTPUYECKOTO TOKA): TUTAHUPOBATH U3MEpEHUs, coOupath
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CHEeAys MPeIJIOKCeHHOW HHCTPYKLIUU, W
BBIUUCIISITh 3HAUEHHUE BEJIMYUHBI,

coONI0IaTh TMpaBUiia TEXHUKH O€30MacHOCTH mpu pabore ¢ 1abopaTopHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIHUIIBI TEUCTBHUSI U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOW Ha WX OMHUCAHHUS (B TOM YHCJE: CUCTEMa OTOTUICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHa, aMIepMETpP, BOJBTMETpP, CUETUUK
ANEKTPUYECKONW IHEPIUH, AIEKTPOOCBETUTEIbHBIE NMPUOOPHI, HAIPEBATEIbHBIE
AIEKTPONTPUOOPHI (mpumepsl), AIEKTPUYECKUE IIPEIOXPAHUTEIIH,
AJIIEKTPOMArHUT, 3JIEKTPOJBUIATENb MTOCTOSIHHOIO TOKA), UCIIONb3Ysl 3HAHUS O
CBOMCTBax  (u3MYecKUX  ABICHWHA U HEoOXomuMble  (QU3NYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTENIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTATE]Ib BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI 3JIEKTPUYECKHX LENeil ¢ MOCIeq0BaTEIbHBIM U
NapaJijIebHbIM COEJUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIIEMEHTOB 3JIEKTPUYECKUX LIETIEH;



MPUBOJIUTHh IPHUMEPHI (HaXOAUTh MH(OPMALUIO O MPUMEPAX) MPAKTHUYECKOIO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKU3HU ISl 0OecTeueHus
0e30MacHOCTU MpHU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOWCTBAMM,
COXpAaHEHUS 3J0pOBbS W COOJIOJEHUS HOPM HKOJIOIMYECKOTO TOBEACHUS B
OKPYXKAIOIIEN CPEAE;

OCYHIECTBIISITh NOUCK MH(pOpMaIuu (pu3nueckoro coaepxanus B Untepuere, Ha
OCHOBE UMEIOLIUXCS 3HAHUW M MYTEM CPaBHEHUS JIOMOJHUTEIbHBIX
UCTOYHUKOB BBIIEISATh HHPOPMALIMIO, KOTOPAs! SIBISIETCS] MPOTUBOPEYMBON HIIN
MOKET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHINOJHEHUH YUYEOHBIX 3aJaHUi Hay4YHO--TIOMYJISPHYIO
TuTepaTtypy (GU3MUECKOro COJAEpX aHUs, CIPaBOYHbIE MaTepHalbl, PECypChl
cetu  WuTepHer, BiuajgeTh  NpuéMaMM  KOHCHEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37iaBaTh COOCTBEHHBIEC MMCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEeHUsI, 0000111as
MH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COACpP>KAaHUS, B TOM
qucie nyOJIUYHO MPEICTABIIATh pe3yNbTaThl MPOEKTHOU WIH
UCCJIEIOBATEIbCKON  JIEATETbHOCTH, TPU 3TOM TPaAaMOTHO HCHOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmnapar Kypca (U3MKH, COIPOBOXK/ATh BBICTYIUIEHHUE
IIPE3CHTAlNEN;

IpY BBIIOJHEHUH y4EOHBIX IPOEKTOB U UCCIIEN0BAaHUMN (PU3NYECKUX IPOLECCOB
pacnpenensiaTe 005 3aHHOCTU B TIpPYyIHIE€ B COOTBETCTBUU C IIOCTaBICHHBIMU
3aJja4aMH, CJIEIUTh 32 BBIIIOJHEHUEM IUIaHA NEHCTBUM M KOPPEKTHUPOBATH €ro,
aJIecKBaTHO OLCHUBaTh COOCTBEHHBIM BKJIAJ B JACSITEIBHOCTb TPYIIIHI,
BBICTpaMBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TMpPOSABISAsS TOTOBHOCTb
paspemniatb KOHGIUKTHI.

K koniy oOyuenuss B 9 KJjiacce MpeIMETHBIC Pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)xaTh c(pOPMHUPOBAHHOCT y 00YyUAIOIINXCSI YMEHUI:
UCIIOJIb30BaTh MOHATHUS: CHUCTeMa OTCYE€Ta, MaTepuajbHasl TOYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUMYECKOro  JBIKEHHs, jAeopmarus (ympyras,
IUIACTHYECKAasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh MU
NEeperpy3k, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPAOrO Te€Ja, PAaBHOBECHE, MEXaHUYECKHME KOJIEOaHHMs M BOJHBI, 3BYK,
uHOpa3ByK U YIAbTPa3BYK,  DJIGKTPOMAarHUTHBbIE  BOJHBI,  IIKaja
AJIIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M JAlIbHO30PKOCTB, CIIEKTPHI
UCIYCKaHMWS W TOIJIOIIEHHUsA, anb(da-, Oera- M ramMma-u3Iy4eHus, H30TOIBI,
AJIepHast SHEPreTHKa,;
paznuyarh SABJIEHHA (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJMHENHOE BUKEHHUE, CBOOOHOE MaJJeHUE



T€Jd, PpABHOMEPHOE [BI)KEHHE IO OKPYKHOCTH, B3aUMOJEICTBUE TeET,
pEaKkTUBHOE  JBWXKEHHUE, KojeOaTeapHOE JBIXKEHHE — (3aTyxaloume |
BBIHYKJICHHbIE KOJI€OaHUs1), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA,
NPSIMOJIMHEWHOE PacIpOCTPAHEHUE, OTPAKEHUE U NIPEJOMIIEHUE CBETA, MOJIHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OETIOro CBETA B CIEKTP U CIOKEHUE
CHEKTPaJIbHBIX LBETOB, JAMCIEPCUS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEWYATOr0 CIEKTpa W3JIYyYCHHs])) MO ONUCAHUI0 UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MYECKHUX SIBJICHUH B OKPYKAIOIIEM
Mupe (B TOM uucie (U3NYECKHE SBICHHUS B MPUPOJE: NPUIMBBI U OTIMUBBI,
nBuxeHue T1uiaHer COJIHEYHOM CHUCTEMBbl, PEAaKTHUBHOE JIBUJKEHUE IKUBBIX
OpraHU3MOB, BOCIIPHUSITUE 3BYKOB >KMBOTHBIMH, 3€MJIETPSCEHUE, CEUCMHUUECKHE
BOJIHBI, I[yHaMH, 3XO, IIBeTa Te€J, OINTUYECKHE SBJICHUS B MPHUPOJE,
OMooruyeckoe AeMCcTBUE BUAMMOIO, YIbTPa(HOIETOBOrO U PEHTTEHOBCKOTO
U3Ty4YE€HUN, €CTECTBEHHbIH pAJUOAKTUBHBIM (OH, KOCMUYECKHE JIy4H,
PaAMOAKTUBHOE M3IIyYeHHE MPUPOIHBIX MUHEPATIOB, JEHCTBUE PATUOAKTUBHBIX
U3Iy4eHUH Ha OpraHu3M 4YeJIOBEKa), MpPHU ITOM IEPEBOJIUTH IMPAKTHUYECKYIO
3ajadyy B yueOHYyI0, BBIJENATH CYIIECTBEHHbIE CBOWCTBAa (IIPU3HAKK)
(pu3nyecKux sBICHUI;

ONKCHIBaTh M3YyYEHHBIE CBOMCTBA Te€N U (PU3NYECKUE SIBICHUS, HCIOJb3YS
¢usnyeckne BENWUYMHBI (CpelHAsS W MIHOBEHHAass CKOpOCTh Tejla IpU
HEpaBHOMEPHOM JIBIDKEHUHU, YCKOpPEHHE, IepeMellleHne, myTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHs, CHJIa YIOPYrocTH, CHUJIA TSXKECTH, YCKOPEHHE
CBOOOJIHOTO MaJieHus, BEC Teja, UMITYJbC Tejla, UMITYJIbC CHIIbI, MEXaHUYeCcKasl
paboTa ¥ MOIIHOCTb, TNOTEHUHUAJIbHAas »HHEPrusl Teja, MOJHATOTO HaJ
IIOBEPXHOCTBIO  3€MJIM, NOTEHLIMAJIbHAs SHEPIHs  CXKAaTOM  IpPYKUHBI,
KMHETHYECKasl JHEPrus, IMOJHAas MEXaHW4YecKas SHEprus, MEepUuojJ M 4YacToTa
Kosie0aHuil, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCThH CBETA,
IIOKA3aTellb MPEJIOMJIEHUS Cpelbl), NP OINHWCAHWHU IPABUIBHO TPAKTOBATh
(Gu3nYecKnil CMBICT MCHOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHHUS U EIUHUIIBI
¢u3nyeckux  BEIMYMH, HAXOAWUTh (OPMYIBI, CBS3bIBAIOIIME  JaHHYIO
(Gu3nYecKyo BeIMYUHY C APYTUMHU BEITUYMHAMHU, CTPOUTH IpaUKu N3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINUMH;

XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBICHUS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAaHEHMsI DSHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHUS, IPHHIIMII
CYNEpNO3ULUUA CHJI, IPUHUUI OTHOCHUTENBHOCTH ['anmuies, 3axkoHsl HproTOHa,
3aKOH COXPAaHEHUS MMITYJbCa, 3aKOHBl OTPAKEHHUS M MPEJIOMIICHUS CBETA,



3aKOHBI COXPAaHEHMS 3apsOBOrO U MACcCOBOI'O YMCEN IPU SAECPHBIX PEAKLUAX,
IpU 3TOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3alKMCBIBATH €O
MaTeMaTUYECKOE BbIPAKEHUE;

O00BACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UUCJIE U B KOHTEKCTE
CUTYyallud MNPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh MNPUYUHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 2—3 JOTMYECKUX IIaroB C
ornopoid Ha 2-3 H3YUYEHHBIX CBOMCTBAa (PU3UYECKUX SBICHHUH, (U3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiath pacué€THble 3ajayd (OMHUpAIOIIMECs HAa CUCTEMY M3 2—3 ypaBHEHHH),
UCIIOJNIb3Ys 3aKOHbI U (POPMYJIbI, CBS3bIBAIOLIME (PU3NYECKHUE BEIMYMHBI: Ha
OCHOBE aHaJu3a YCJIOBHUS 3aJauM 3allMChIBaThb KPATKOE YCIOBHE, BBISBIATH
HEJOCTAIONIME WM M30BITOUYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOUMBbIE Il pEIeHUs, NPOBOAUTH  pacuy€Tbl M  OICHUBATH
PEANTMCTUYHOCTH MOTYUYEHHOTO 3HAUCHHUS (PU3NYECKOI BEITMUUHBI;
pacno3HaBaTh MPoOJIEMbl, KOTOPhIE MOXKHO PELIUThH MPHU MOMOUIU (HU3UUECKUX
METOAOB, MCIOJIb3YySl ONUCAHHWE KCCIENOBAHUSA, BBIACHATH MPOBEPSEMOE
NPENNONIOKEHUE,  OIEHMBAaTh  MPAaBUIBHOCTh  TOpSAJKA  MPOBEJCHUSA
HCCIIEZIOBAHNUS, J€JIaTh BbIBO/bI, MHTEPIPETUPOBATh PE3YyJIbTaThl HAOIIOJCHUH U
OIIBITOB;

IPOBOJIUTH OMNBITHI MO HAOIMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJl (M3ydeHHE BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUs
SHEPIruH, 3aBUCUMOCTb IEepHoja KoyieOaHUI NPYy)KMHHOTO MasTHUKA OT MaccChl
rpy3a M JKECTKOCTM NPYXUHBI ¥ HE3aBUCUMOCTb OT aMIUIMTYAbl MaJbIX
KoJIeOaHUM, NPSAMOJIMHEHHOE pacIpOCTPaHEHUE CBETa, pPa3JIoKEeHHE Oeoro
CBETa B CIIEKTpP, U3yUEHUE CBOWCTB N300paKEHUS B INIOCKOM 3€pKaJie U CBOMCTB
n300pakeHusl TpeaMeTra B coOWparoliell JIMH3e, HaOJI0JACHUE CIUIONMIHBIX WU
JUHENYATBIX CIIEKTPOB H3JIyYEHMsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3
M30BITOYHOr0 HAbOpa 00OPY0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yJIbTaThl,
(opMyIUpPOBaTH BHIBOJIBL;

IIPOBOJUTE MPHU HEOOXOIMMOCTH CEPUI0 MPSAMBIX H3MEPEHHH, ONpeness
cCpeqHee  3HaueHUE u3MepseMod  BenMYuHBl  (QOKYCHOE  pacCTOsSHHE
coOuparomieii  JUH3bI), OOOCHOBBIBAaTH  BBIOOpP  crmocoba  W3MEpeHUus
(M3MepUTeNnbHOro Npudopa);

NPOBOJUTH  HWCCIENOBaHUE  3aBUCUMOCTEH  (PU3MUECKUX  BEIMYUH  C
HCITIOJIb30BAaHUEM MPSMBIX HM3MEpPEHUH (3aBHCHUMOCTH IIyTH OT BPEMEHHU IPU
PaBHOYCKOPEHHOM JBMXEHUM 0€3 HayalbHOW CKOPOCTH, MEpUOJa KoJeOaHUM
MaTe€MaTUYeCKOr0 MasTHUKA OT JUIMHBl HUTH, 3aBUCHMOCTH YIJIa OTPA’KEHHUS
CBETa OT YIVIa MAJICHUs U YIJIa MPEeJIOMJICHUs OT yria NaJeHus): IUIAHUPOBATh



UCCIICIOBAHUE, CaMOCTOSITENILHO  COOMpaTh  yYCTaHOBKY, (PHUKCHUPOBATH
PE3YNIBTATHI TIOTYYEHHON 3aBUCUMOCTH (M3MYCCKUX BEJIUYHMH B BHJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS;

MIPOBOJUTH KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEIMYHUH (CPEIHSSI CKOPOCTh U
YCKOPEHHE Teja TPH PaBHOYCKOPCHHOM JBM)KCHHH, YCKOPEHHE CBOOOIHOTO
nmajieHusi, JKECTKOCTh TPYKUHBI, KOI(DPUIMEHT TpPEeHUS CKOIBKCHHS,
MeXaHW4yeckass paboTa ¥ MOIIHOCTh, 4YacToTa M TMepHoj KojeOaHui
MaTEMaTUYECKOTO U TPYKMHHOT'O MAasSTHHKOB, ONITHYECKAsl CHjla COOMparoIen
JUH3BI, PaJUOAKTUBHBIA  (OH): TUIAHUPOBATH HM3MEpPEHUs, COOHMpaTh
OKCIICPUMEHTATBHYI0 ~ YCTAHOBKY ¥ BBINOJHATH  WU3MEPCHHS,  CICIYS
NPEIJIOKCHHON  WHCTPYKIIMW,  BBIYUCIIATH  3HAYCHWE  BEJIIMYMHBI U
aHAJM3UPOBATh IMOJYYCHHBIC PE3yJbTaThl C YYETOM 3aJaHHOW IMOTPENTHOCTH
U3MEPEHUN;

COOIOIaTh TMpaBWiIa TEXHUKH OE30MacHOCTH TpH padore ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nuYaTh ~OCHOBHBIC TPU3HAKKM  HM3YYCHHBIX  (DU3WYCCKUX  MOJIEICH:
MaTepHalibHas TOYKa, aOCONOTHO TBEPJOE TEJIO, TOYCYHBIH MCTOYHHK CBETA,
Jyd, TOHKas JIMH3a, IJIaHeTapHas MOJeb aToMa, HyKJIOHHAs MOJIeNIb aTOMHOTO
Aanpa;

XapaKTepu30BaTh MPUHLHUIIBI TEUCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOW HAa UX OMUCAaHUSA (B TOM 4YHUCJE: CHUAOMETpP, NATYUKU
MOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHHS, paKeTa, HXOJIOT, OYKH, MEPUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOJIBI, CIEKTPOCKOI, JO3UMETP, Kamepa
Bunibcona), wucCmonb3ys 3HaHUS O CBOWCTBaX (PUBMYECKUX SBJICHUM W
HeoOXoauMble (PU3UIECKHIE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl W CXEMaTHYHbIE PHUCYHKH HU3YYCHHBIX TEXHHYECKHX
YCTPONCTB, M3MEPHUTEIbHBIX MPHOOPOB W TEXHOJOTUYECKHUX MPOIECCOB MPH
pelIeHUH Y4eOHO--TIPAKTHYECKUX 3a/1a4, ONTUYECKUE CXEMBI JJISi TTOCTPOCHHMS
M300paKEHUN B IJTIOCKOM 3€pKajie U cOOUparolei JINH3E;

MPUBOJIUTH TPUMEPHI (HaXOAUTh WH(AOPMAIUIO O MPHUMEpPax) MPaAKTHUUECKOTO
MCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B TIOBCEIHEBHOM JKU3HU ISl 0OecTieueHus
0e30macHOCTH TIPU OOpaIeHnH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPOHUCTBAMH,
COXpaHEHUS 370pPOBbS W COOJIOJEHUS HOPM DKOJIOTHYECKOTO TOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK MHpOpManuu (u3ndeckoro coaepxkanusi B Unrteprere,
CaMOCTOATETLHO  (OPMYNHPYS  TIOWCKOBBIM  3ampoCc, HAXOAUTh NYTH
OTIpEJICICHNs]  JOCTOBEPHOCTH  TMONYYEHHOW WHPOpMANWK HAa  OCHOBE
UMEIOIINXCS 3HAHUHA U JTOTIOJTHUTEIHHBIX UCTOYHUKOB;



WCTIONB30BaTh MPHU BBIOJHEHWW YYEOHBIX 3aJaHUN HayYHO--TIOMYJSIPHYIO
auTepaTypy (U3NYECKOTO COJEp)KaHus, CIPaBOYHBIE MaTEepUANbI, PECYpPCHI
cetu  MHTepHer, BiajgeTe  NpuEMaMH  KOHCIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHusl HHYOPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC THCHMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE
uHbOpMAIMU M3 HECKOJIBKMX HWCTOYHUKOB (U3UYECKOTO COJCpIKaHUS,
nyOMYHO TPEACTABIATh PE3yAbTaThl MPOCKTHOW WM HCCIEI0BATENbCKON
AESTENFHOCTH, TPU ITOM TPaMOTHO HCIOJb30BaTh H3yUEHHBIW MOHSITHIHBIHN
ammapaT HW3y4aeMoro pasaena (U3MKH W CONPOBOXKIATh BBICTYIUICHHE
npe3eHTanueit ¢ yuétom 0coOEHHOCTEH ayTMTOPUN CBEPCTHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoabubie IIpakTuyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAOLIEro MUpa
bubmmoreka [{OK
- 2 0 0
1.1 PusnKa - HayKa O NPHPOAC https://m.edsoo0.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 PU3MICCKHC BETMMHEI https://m.edsoo0.ru/7f416194
. bu6mmoreka [IOK
2 0 1
1.3 EcrecTBeHHOHAaYYHBIN METOJ] TIO3HAHUS https://m. edsoo.ru/7f416194
Hroro mo paszueny 6
Pasznes 2. IlepBoHayaibHble CBeJIeHUS 0 CTPOEHUN BellleCTBA
bu6moreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edsoo0.ru/7f416194
29 JBrykeHre u B3aMOACHCTBUE YaCTHII 2 0 1 bubnuoreka [JOK
' BEIllECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHHS BEIIECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3 0 1
3.1 Mexanuteckoe Jpmienne https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4 0 1
3.2 HMHepuuus, macea, m0THOCTS https://m.edso0.ru/7f416194
3.3 Cuna. Buzsl cun 14 1 2 bubmuoreka IIOK



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

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

Hroro 1o pasueny 21
Pasnen 4. /laBjeHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 JlaBaiere xKuKoCTH ° 0 https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
6 1
4.3 ATmocpeproe Jasnenne https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro 1o pasueny 21
Pa3nea 5. PaGora u MomiHOCTb. JHEprus
bu6moreka [IOK
3 1
51 Pabota u momHoCTS https://m.edso0.ru/7f416194
bu6moreka [IOK
5 1
52 Tpoctbie mexanu3mb! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
>3 Mexanuteckas SHEprus 4 0 https://m.edso0.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KUVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne ni/m —— Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pa3oBaTeNbHbIE
padoTsI padoThbI pecypesI
Pasnen 1. TensoBblie siBIeHUs
. bubmmoreka [{OK
7
1 CTpoenue u CBOHCTBA BemecTBa 0 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
21 1
1.2 Terobie nporecch! > https://m.edsoo.ru/7f4181ce
Hroro mo paszueny 28
Paszpgen 2. DilekTpHYecKHe H MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbIE TeJla U 7 0 1 bubnuoreka [IOK
' HUX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
20 1 7
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
6 1 1.5
23 MarsHTHbIC ABICHHS https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
4 0 0
24 DICKTPOMATHHTHAA HHIYKIIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie IIpakTHyeckue (1nchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Paszjnen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [{OK
' OTHMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
. 20 1 3
1.2 BsanmozelicTaue Ten https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
10 0 3
13 3axomEI CoXpaneHus https://m.edsoo.ru/7f41a4a6
Hroro mo paszueny 40
Pa3nen 2. Mexanuyeckue KoJie0aHUs U BOJIHBI
bu6moreka [IOK
7 0 3
2.1 Mexannyeckue KoyieGaHus https://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
8 1 3
2.2 Mexauuseckue BOMHEL 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 2 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
bu6mmoreka [JOK
6 0 2
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHIE TIPUOOPHI 6 0 3 bubmiorexa LIOK

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



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

bubnuoreka [IOK

4.3 Pa3znoxxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
HWroro mo pasueny 15
Pazgea S. KBaHTOBBIE SIBJICHUS
bu6mmoreka [{OK
) 4
5.1 Hcnyckanne u morJioneHne CBETa aTOMOM 1 https://m.edsoo.ru/7fA1ada6
bubmmoreka [{OK
. 1
52 CTpoenne atomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
. 7 1
5.3 SnepHblie peakuu https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOAYJIb
6.1 [ToBTOpeHue u 0000mEeHNEe CoAePIKAHUS 9 2 bu6moreka [IOK
' Kypca ¢hu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
w/n yp Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BPA30BATEbHBIE
TBI THI
pabo pabo pecypchl

1 ®du3nka — Hayka o npupoje. SABneHus 1
TIPUPO/IBI
dusnyeckue IBICHUA 1
dusndeckre BEJIMYUHBI U X U3MEPCHUE
Ypok-uccnenoanue "N3mepenne

4 TEMIIEPATYPhI ITPH TIOMOIIIN KUIKOCTHOTO 1 1
TEpPMOMETpA U AaTYMKA TeMIepaTypsl"

5 Merto1bl HaydHOTO NO3HaHus. OnurcaHue 1 bu6moreka [IOK
(hM3UYECKUX SIBICHUHN C TOMOIIBIO MOJIEICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoTesbl:

6 JATBHOCTD MOJIETA [IAPUKA, MYIIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBITIE
BBICOTA MMycKa"

7 Crpoenue BemectBa. OMbITHI, J0Ka3bIBAIOIINE 1 bu6mmoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBryKeHre 4yacTHll BEIIecTBa 1 bubmiorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue «OMbITHI 1O 1 1
HaOIIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperatHble COCTOSIHHSI BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI. 1 bubnmoreka [JOK

O06o06uienue no pazneny «llepBoHayanbHble

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHUA O CTPOCHHHU BCIICCTBA»

Mexannueckoe aBrxeHue. PaBHoMmepHoe u bubnuorexa [JOK
12
HEPAaBHOMEPHOE JIBJKCHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cropocts. Eximitet ckopocTu https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [{OK
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN https://m. eds0o.ru/ff0a0cLO
16 IInoTHOCTH BemiecTBa. PacdeT Maccel u bu6moreka [IOK
o0bema Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabota «OnpeneneHue
IUIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau mo treme "I1mo0THOCTD bubnuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTHUKaA B3aUMOICUCTBUS
tei. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydenne
20 3aBUCHUMOCTH pacTsbkeHus (aedopmariun)
MPYKUHBI OT MPUIIOKEHHON CHITBD)
21 [[IBnenue TsroTenus. Cuia TsHKeCTH
CBs3b MEXKIY CUJIOHN TSYKECTH M MAaCcCOM Teda.
22 Bec tena PISI]_HCHI/IC 3aaa4 no teme "Cuia Eubmorexa TOK
" A https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuna TsKeCcTu Ha APYrux IUlaHeTax. bubnuoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 HMauepenme cui. Jlusamomerp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HesecomocTh bubmiorexa [IOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26 CrnoxeHue IByX CHJI, HAlPaBJICHHBIX 10 bubnuorexa [JOK
OJHOU npsiMOi. PaBHOENCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau mo reme "PaBHonelicTByromas
cun"

28 Cuna tpenus u e€ Bubl. TpeHue B IpUpoe U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yuenue

29 3aBUCHMOCTH CHJIBI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHUJIbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHKACAIONIUXCS] TTOBEPXHOCTEH»

30 Pemenue 3aga4 Ha onpeneneHue

aBHOJIEHCTBYIOIIEH CHIEI
P yro
Pemenue 3agau mo remam: «Bec Tenay
31 « a(bnqecfoe M300pakKeHUE CHUID) «C’I/IJ'IBI» bubmorexa LIOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHID)
KonTtponbHas paboTa mo Temam:
32 «MexaHnduecKkoe JBIKEHHE», «Macca,
IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0pakeHue cuim», «CUIbDy

33 Jasnenue. CriocoObl yMEHBIICHUS U bubnuoreka [JOK
YBEJIMUCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JaBienue raza. 3aBHCUMOCTD JIaBJICHHS T'a3a bubnuoreka [JOK
0T 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBiieHUs: TBEPABIMU TEIAMMU, bubnuoreka [JOK
YKUJIKOCTSIMU M razaMu. 3akoH Ilackass https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUJIKOCTHU U ra3e, BRI3BAHHOE bubnuoreka [JOK
JICICTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBineHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackansay https://m.edsoo.ru/ff0a2826

38 Coobmarommuecs: cocybl bubnuorexa [IOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Tuppasieckuii npece https.//m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC
a1 Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [{OK
42 Bec Bo3nyxa. ATmocdepHoe naBiieHne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro aasieHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHUS OT bu6moreka [IOK
44 _
BBICOTBI HAJl yDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bbapomertp-anepouna. AtmocdepHoe naBieHue bubnuoreka [JOK
45
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE bubnuoreka [IOK
B HUX TeJIO. ApXHUMEI0BA CUIa https://m.edsoo.ru/ff0a3276
8 | sumamommouen o, aeersyiouei i Butmorexa LIOK
i » /1 yrom https://m.edsoo.ru/ff0a33fc
TE€JI0, OTPYKEHHOE B )KHJIKOCTb
JlaGopaTopHas pabora 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tela B bubnunoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH Tea»
bubnuoreka [[OK
50 Ilnaanne e https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas pabdora "KoHcTpynupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U

onpeiereHue e€ rpy30n015EMHOCTH"



https://m.edsoo.ru/ff0a2970
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3a96

Pemenue 3anau no temam: «IlnaBanue cynos.

52 Bos3nyxommaBanuey, «JlaBiaeHrue TBEpABIX TE Bubmiorexa LJOK
yXxot ’ P ’ https://m.edsoo.ru/ff0a3654
JKHIKOCTEN U Ta30B»
53 KonTpomnsHas padora o Teme «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6mmoreka [{OK
54 Mexanmieckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [{OK
55 MomHoCTS. EJMHUIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacué€tr MOIIHOCTH, 1
pa3BUBAEMOM NMPHU MOIBEME 10 JIECTHUIIE"
57 [TIpocteie Mexanu3mbl. Poruar. PaBHoBecue
CHWJI Ha phlyare
Ppruaru B TeXHUKE, OBITY U IPUPOJIE.
58 JlabopaTopHasi pabota «}i/ICCJIpeI[IZ)Bi’:IlHI/Ie 0.5 bubunorexa LIOK
paTopHai p ' https://m.edsoo.ru/ff0a478e
YCJIOBUI PaBHOBECHS phlUara
Pemenne 3agau 1mo Teme «Y cIoBHUS bubnuorexa [JOK
59 ]
PaBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aecTeus
60 Mmexanusma. JJaGopaTopHas pabora 0.5
«M3mepenue KIIJ HakJIOHHOM MJIOCKOCTH»
61 Pemenue 3agau no reme "PaboTa, MOIIHOCT®, bubnuoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas sHeprus. Kunernueckas u bu6mmoreka [JOK
MOTEHIMAIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHU MEXAHUYECKON DHEPTUHU bubmiorexa HOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
64 "DKCIEpUMEHTAIBHOE ONIPEAETICHUE 1

W3MEHEHHUS KMHETUUECKOM U MOTECHIIHAIbHON



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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3HepFI/II/I HpI/I CKAaTbIBAHHUH TEJ1a I10 HaKJIOHHOI\/JI
IUTOCKOCTH"

KonTtponsHas padora o teme «Pabora u

65 1
MOIIIHOCTb. DHEPIHs»

66 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"MexaHnyeckoe JBHKeHHe" https://m.edsoo.ru/ff0a4ee6

67 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o teme 1 bubnuorexa [JOK
"JlaBneHne TBEPBIX TEJ, KUJIKOCTEN U Ta30B" https://m.edsoo.ru/ff0a4ffe
PesepBubIit ypok. PaboTta ¢ Tekctamu o Teme

68 n n 1

PaboTa. MomHOCTE. DHEpTHs
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecmle 0BpasoBaTeabHbIC
padoTsI padoThbI pecypebi
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUHU U UX ogblTime 1 bubnmorexa LIOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPIK ICHUSI
2 Macca u pazMep aTOMOB B MOJIEKYJT 1
Mogenu TBEPIOTO, )KUIKOTO B Ta3000pa3HOTO bu6moreka [IOK
3 . 1
COCTOSIHUU BeIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUKOTO U
4 ra3000pa3HOr0 COCTOSTHUM BEIECTBA Ha 1
OCHOBE TOJIOKEHU I MOJIEKYIISIPHO-
KUHETUYECKOW TEOPHH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacimupeHue u cxarue 1 bubmrorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHUI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnuoreka [JOK
BHYTPEHHEI SHEpruun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
1
10 Bret Tenuonepesiatn https://m.edsoo.ru/ff0a6412
11 Ypok-koupepennus "[IpakTiudeckoe 1 1 bubnmoreka [JOK

HCII0JIb30BaHNE TEIJIOBBIX CBOMCTB BEILIECTB U

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepHaJIOB B LIeJIsIX dHeprocoepexexHus"

KonmuecTBo TeIIOTHI. Y IeIbHAs

bu6mmoreka [{OK

12 TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TennooOMeH bubnuorexa [JOK
U TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "UccnenoBanue
14 ﬂBHeIfI/ISI TEHJ'IO(I:GMCHa npu CMJGIHII/IBaHI/II/I bubmmorexa [JOK
o . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOpSTYel BOJIBI
Pacuer konuyecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUTSI HAarpEBaHMS TeJla U BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTtopHnas pabota "Omnpenenenue bubnuorexa [JOK
16 v n .
YAETbHOW TETUIOEMKOCTH BEIIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y aeinbHas TemioTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue n oTBepaEeBaHUE
18 KPUCTAITTUYECKUX Egn VY nenpHas TemioTa bubmrorexa IIOK
p thde https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
YAEIbHOW TETUIOTHI IIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
nmapooOpa30BaHMs ¥ KOHJICHCAIIUH. bubnuoreka [JOK
21 _
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTro aBJICHHUS
Brnaxnocts Bo3ayxa. JlaboparopHas paboTa
22 "Onpenenexnue (I)[iII){(OCHTeJILI;{OI?I Il)anamp;ocn/l Eubmiorexa TOK
pedl N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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BO3/IyXa

[Ipunuume! paboOThI TEMJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. J|Burarenb BHyTPEHHETO
CropaHus

o5 KII[ TermoBoro aurarens. TennoBbie bubnuotexa [JOK
JIBUTATENH U 3aIIUTA OKPYKAKOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHEHUs U MPEBpallleHUs] JHEPTUU B
TEIUIOBBIX Mpolieccax
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

27 "T;IJ‘IOBI;I@ SIBJ'IeHI/HII). I/I3MeH£me arperaTHelx bubmorexa [JOK

N " https://m.edsoo.ru/ff0a83f2
COCTOSIHUI1 BellecTBa
KonTpomnbnas pabora no teme "TernoBsie
28 SIBJ'IeIfI/ISI. I/I3M£HGHI/IG arperaTHbIX COCTOSHUM bubmiorexa HOK
" https://m.edsoo.ru/ff0a86ae
BEIECTBA

29 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX
3apsJI0B

30 Ypok-uccienoBanue "DieKTpusamus Te
WHAYKIIMEN U IPU COMPUKOCHOBEHUM"

31 B3anmopeiicTBue 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nose. HanpskeHHOCTh

32 BJIGKT;)I/ILIGCKOFO TIOJISL. HpI/II)HLII/IH bubmnorexa [JOK

. https://m.edsoo.ru/ff0a8ala
CYIEPIIO3UIMH IEKTPUUECKHUX MOJIEH
33 Hocurenu snekrpuyeckux 3apsaos.
DOneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBOAHMKY U AUDIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpaHEHUs JIEKTPUYECKOTO0 3apsja https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha MPUMEHEHNUE CBOMCTB bubnuoreka [IOK

QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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DNEeKTpUUYECKUH TOK, YCIOBUS €r0

bu6mmoreka [{OK

36 CylIecTBOBaHMsL. VICTOUHUKH 3IIEKTPUIECKOTO https://m.edsoo.ru/ff0ag5ad
TOKa
37 JleficTBUS SIEKTPUIECKOTO TOKA bubnmorexa LIOK
P https.//m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JleiictBue
38 AIIEKTPUYECKOTO TOJISI Ha TPOBOTHUKH U 1
TUDIIEKTPUKH"
39 DNeKTpUYECKU TOK B METAJUIAX, KUJIKOCTSIX bubnuorexa [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuYecKas Ienb U € COCTaBHBIC YaCcTH
a1 Cuna Toxka. JlabopaTopHas pabora 05 bubnuorexa [JOK
"N3mepeHue u peryaupoBaHue CHJIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BonbTMerp.
42 Jla6o Ie)lTo Hast a6o$a "UsmepeHue u i 0.5 bubmrorexa IJOK
patopHas p ,? ' https://m.edsoo.ru/ff0a%el14
pErylnupoBaHUE HAMIPSKEHUS
ConpoTuBiieHUE MPOBOJHUKA. Y IEIBHOE bubnuoreka [IOK
43 _
CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paborta "3aBUCHUMOCTh
44 AJIEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA 1 bubnuoreka [JOK
OT €ro JIJIMHBI, IJIOLIA/IA MOTEPEYHOTO https://m.edsoo.ru/ff0aa738
ce4yeHHUs U Marepuayia"
3aBUCUMOCTD CHJIBI TOKA OT HaIPSHKCHHUSL. bubnuoreka [JOK
45 _
3akoH OMa Juisl y4acTKa Henu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue
16 3aBUCHUMOCTH CHJIbI TOKA, HAYILETO Yepes 1 bubnuoreka [JOK
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3ucrope”
47 [TocnenoBarensHOE U apasuieIbHOE

COCAMHCHUA IMTPOBOAHUKOB



https://m.edsoo.ru/ff0a95a4
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Jlaboparopnas pabota "IIpoBepka mpaBuiia

48 CJI0>KEHUS HANIPSHKEHUN MpH bubnuotexa [JOK
MOCJIEIOBATEIIBHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"

Jlaboparopras pabota "IIpoBepka mpasuiia
49 TUTSt CEIJ'II)I IT)OKaIr)I v ma aﬂﬁenbgOM ’ bubnmorexa LIOK
P P " https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB

50 Pemenue 3agau Ha npumeHenue 3akona Oma bubnuotexa [JOK
JUISl PA3JIMYHOTO COEAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH 2JIEKTPUUYECKOTO TOKA. bubnuorexa [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0ab124

59 JlabopaTtopHas pabota "Onpenenenue padboTh bubnuotexa [JOK
Y MOIIHOCTH 3JIEKTPHUYECKOTo TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUUYECKUE LT U MTOTPeOUTenn

53 AJIEKT queCKoﬁ ;{e YU B 6I:,IT Kopotkoe bubmiorexa HOK

P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"DnexkTpruuecKue 3apsabl. 3apsyKEHHBIE Tena U bubnuoreka [IOK

54 . . :
ux B3aumoaercTsus. IlocTosIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"

KounTposbHas pabora o teme
"DnexkTpuuecKue 3apsabl. 3apssKEHHBIE Tena U bubnuorexa [JOK

55 . . :
ux B3aumoaercTsus. IlocTosIHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUECKUN TOK"

56 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBUE

57 VYpok-uccnenosanue "M3ydeHnne nouen bubnuorexa [IOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe 1noJie 3eMJiud U bubmuoreka [JOK

58 _
€ro 3HaueHUe I KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba

59 OmneIT Opcrena. MarautHoe nosie bubnuorexa [IOK
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QJICKTPUYCCKOT'0 TOKA MarauTHoe€ 110JIe
KaTylIKH1 C TOKOM

https://m.edsoo.ru/ff0acld?

60

[IpuMeHeHHE PIEKTPOMArHUTOB B TEXHUKE.
Jlaboparopras pabota "V3ydeHue neiicTBHS
MAarHUTHOTO T0JISI HA MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOIBUTATENH MTOCTOSTHHOTO TOKA.
Hcnonp30BaHue SIIEKTPOIBUTATETICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota "KoHcTpynpoBanue u
n3y4deHue paboThl AJIEKTPOABUTATEINS "

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3aKOH JIEKTPOMarHUTHOM
naaykiuu. [Ipasuno Jlenna

63

OnekrporeHeparop. CrocoOsl MoTydeHUs
IEKTPUICCKOI SHEPTUHU. DIEKTPOCTAHIINN Ha
B0O300HOBIISIEMBIX HCTOYHHKAX SHEPTHH

64

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"DeKTpUYECKUE U MAarHUTHBIE SBJICHUS"

65

KonTtponbHas padoTa o Teme
"DEeKTpUUYECKUE U MAarHUTHBIC ABJICHUSA"

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIil ypok. PabGoTta ¢ TekcTamu 1o teme
"TennoBele siBIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accse

67

PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabota ¢ TekcTamu 1o teme
"MarguTHble sBiaeHUsd"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecmle 0BpasoBaTeIbHbIC
padoTsI padoThbI pecypebi
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO JIBIKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMOIMHEHOE TBUKEHNE 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEWHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeliHOe PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBHDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. [ 'paduk 1
CKOPOCTH
JlaGopaTtopHas pabota "OnpeneneHue
7 CKO peHI/I}II) TCJ‘ISIL) npu aBHopcio €HHOM 1 1 Brbmaoreka LJOK
yeKop PH PaBHoycKop " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 10 HAKJIOHHOM IJIOCKOCTH
8 CBoOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
9 Ilepuon IE ‘IaC’fOTa oOpareHus pﬁHeﬁHaﬂ u 1 bubanorexa LIOK
p p ’ https://m.edsoo.ru/ff0ael76
yI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTEIBHOE YCKOPEHHE 1
11 [TepBriit 3ak0H HproToHa. BexkTop cuiisl 1 bubmiorexa [IOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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12 Bropoii 3akon HeroToHa. PaBHOIEHCTBYIOIIAS bubnuorexa [JOK
cuiia https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [IOK
13 Tpertunii 3akon Hetotona. Cyneprno3uiust Cui https://m. edso0o.ru/ff0ae982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3AKOHOB bubnuoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
15 Crna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuiia ympyroctu
JlabopaTtopHnas pabota «OnpeneneHue bubnuotexa [JOK
17 :
YKECTKOCTHU MPYKUHBI https://m.edsoo.ru/ff0aee28
bu6moreka [IOK
18 Cra Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3agay no teme «Cusa TpeHUs» bubmorera [JOK
A P https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "OnpeneneHue bubnuoreka [IOK
ko3 durmenTa TpeHUs CKOIBKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agay nmo teMme "3akoHnl HeroToHa. bu6moreka [IOK
Cuna ynpyroctu. Cuia Tpenust” https://m.edsoo.ru/ff0afb8e
29 Cuita TSKeCTH U 3aKOH BCEMHUPHOTO bubnuoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO M CHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBUTAlMOHHOTO IeHTpa (ConHevHas
cucrema). ['amaktuxu"
24 Pemenue 3agau no reme "Cuna TSHKECTH U bubmuoreka [JOK
3aKOH BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmuueckas ckopocTs. HeBecomocTh bubnuoreka [IOK
U NIEPErPy3KU https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepuanbHONW TOUKH. bubnuorexa LIOK

AbcomoTHO TBEpIoe Teso. PaBHOBecHe

https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TBEPIOTO Teja C 3aKPEIIEHHON OChIO
BpalleHus

27 MowmeHT cuibl. LleHTp TsKECTH
28 Pemrenue 3agau mo reme "MOMEHT CHIIBI. bubnuoreka [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMeE
29 "ngaHquCKoe JIBE)KGHI/IG 113)3aHM0 elicTBue Bubmiorexa [TOK
" ) A https://m.edsoo.ru/ff0b0408
Tel
30 KonTposnbhas pabora o teme "MexaHndeckoe bubnuorexa [JOK
nBrkenne. Bzanmonelicteue ten' https://m.edsoo.ru/ff0b06ec
Nmmynbe Tena. UMmynbe cuitbl. 3aKoH
31 cox ZHGHI/ISI HIMIT J'II)Za VYupyroe u He oe bubmmorexa LIOK
P N Y - 2 HPYT YHpyr https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE
32 Pemenue 3aga4 no teme "3akoH COXpaHEHUS bubnuoreka [JOK
uMnyabca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTuBHOE IBUKEHHUE B
MPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuveckasi paboTa 1 MOIITHOCTh https://m. edsoo.ru/f0b0as4
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U bubnuoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue padoThI
36 CHWJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUU
TeJa 1o TOPU30HTAIHHON TOBEPXHOCTHY
37 Cs3b sHeprun u padoTsl. [loTeHnnanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnunoreka [JOK
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHs YHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0b02b4
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Jlaboparopnas pabota «/3ydeHue 3akoHa bubnmoreka [JOK
40
COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
a1 KomnebaTenbHOE IBHIKCHHE U €T bu6mmoreka [IOK
XApaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue KojieOanus. BeiHyx1eHHbIE bubnuotexa [JOK
kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtuueckuil U IpY>KUHHBIN MasiTHUKA
VYpok-uccruenoBanue «3aBUCUMOCTD IIEPHOIa
44 KCFJIe6aHHﬁ ();IT JKECTKOCTH 11 WHLI U ﬁacfm bubmiorexa LJOK
Pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamieHne SHEPTUN TTPU MEXaHUISCKUX
KoJIeOaHUIX
Jlabopartopnas padora «Onpenenenmue
46 qaCTopTLI Hpne Ifo a KoneGaI:ml;I I WHHOTO Bubmaotexa LIOK
proa Py# https://m.edsoo.ru/ff0blaec
MasiTHUKA
JlaboparopHas padora «IIpoBepka
47 HGSaBI:/ICHhEOCTHpHC noaa I?oneé)aﬂnﬁ rpysa bubunorexa LIOK
p py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MacChl TPy3a»
Mexannueckue BoJHBI. CBOMCTBA
48 MeXaHUYeCKUX BOJIH. [IpogonbHbIe 1 bubanorexa LIOK
- 1P https://m.edsoo.ru/ff0b21fe
TTOTIEPEYHBIE BOJTHBI
49 Ypok-koH(pepeHius "MexaHnuecKre BOJHbBI B
TBEpAOM Tene. CelicMuyecKue BOJIHBI"
50 3Byk. PacnipocTpanenue u otpaxeHue 3Byka
51 Ypok-uccnenosanue "Habmrogenune
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHI pe30HAHC
53 VYpoxk-koHpepeHuus "YIbpTpa3sByk U bubnuorexa LIOK



https://m.edsoo.ru/ff0b12fe
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nH(Pa3BYK B IPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

54 "3aK0HEI COXpaHeHUsI. MeXxaHuYeCKue bubmorexa LIOK
P " https://m.edsoo.ru/ff0b25f0
KOJICOAHUS U BOJIHBI
KoHnTponsHas padora 1o Teme "3aKoHbI
55 coxpaHeHUs1. MexaHn4ecKue KojaeOanus u
BOJIHBI"
56 DNEeKTPOMarHUTHOE TOJIe. DIEKTPOMArHUTHBIE bubnuorexa [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJH
Ypoxk-koHpepennus "llkana
58 3J'IpeKT OME(}I)“HI:/ITHLI[)IX BOJIH. Mcnonms30Banue bubmmorexa LIOK
P ) . " https://m.edsoo.ru/ff0b2fe6
AJICKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U
VYpok-uccnenopanue "M3yueHue CBONCTB
59 3J1peI<T OMaHI{[HTHLIx BOJ'IHy;I MTOMOIIBIO bubmorexa LIOK
p " https://m.edsoo.ru/ff0b2c6c
MOOMIIbHOTO TenehoHa
60 Pemenue 3a1au Ha onpeesieHrne 4acTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DJIeKTpoMarHuTHas npupoaa ceera. CKopocTh bubnuoreka [JOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [Ipsamonnneitnoe
62 acrpoCTpaHeHUe CBIe)Ta 3armenus ComHua u bubmnorexa [JOK
Pactpoctp ’ https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpakeHHs cBeTa. 3epkana. Pemenue
63 3a/a4 Hai UMEHEHHE 38.1(01—1133 OTpPaKEHUS bubmiorexa [IOK
p R https://m.edsoo.ru/ff0b38c4
CBeTa
64 IIpenomienue cBera. 3aKOH MPEIOMIICHHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
65 IlonHOE BHYTpEHHEE OTPaXKEHHE CBETA. bubnuorexa LIOK

Hcnonp30BaHKE MOJHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c
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OTPAXKCHUS B ONITUICCKHUX CBCTOBOJAX

Jlaboparopuas pabota "HccienoBanue
3aBUCHMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO

66
Jy4a OT yIJla aJieHus Ha rpaHule "BO3IyX-
cTexno""
Ypoxk-koudepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBOJIbI, ONTUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 Jlua3el. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/FOb3f2c
69 [TocTpoeHme N300pakeHUI B TMH3AX bubmorexa LIOK
P p https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabota "Onpenenenue
70 ¢box EHOFE accl?TosIHI/Is[ u O?ITJII/IquKoﬁ CHJIBI bubmiorexa HOK
Y D " https://m.edsoo.ru/ff0b4206
coOuparoIe JTNH3bI
Ypoxk-koHpepennus "OnTudeckue JIMH30BbIC bubnuoreka [JOK
71 " :
prOOPHI https://m.edsoo.ru/ffOc0a7e
72 I'1a3 xak ontuyeckasi cuctema. 3peHue bubmrorexa IIOK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jledexto 3penus. Kak
COXpPaHUTH 3peHue"
Paznosxxenue 6emnoro ceeta B ciekTp. OMBITHI
74 Herorona. CrnosxxeHue CrekT anLHTI;II)x BETOB bubmiorexa LIOK
) p I ' https://m.edsoo.ru/ff0c0f4c
Jlucnepcus cBeta
Jlaboparopnas pabota "OnsIThI 1O
75 Pa3IokKEHUI0 OEeIoro CBeTa B CIEKTP U bubnuoreka [JOK
BOCHPUATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0cOe2a
HaOII0ICHUH Yepe3 IIBETOBbIE (DUIHTPHI"
76 Ypoxk-npakTtukyM "BoHOBBIE CBOWCTBA CBETA:!

aucnepcusi, nHTepdepeHnus u audpakuus”
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OmnbiThl Pesepdopaa u muianerapHast Moiesb

bubnuoreka [IOK

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

78 [Toctrynatel bopa. Mozaens atoma bopa

79 Hcnyckanue v norionieHue CBeTa arOMOM. bubnuorexa [JOK
KBanTel. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0cl44c

80 Ypoxk-nipaktukym "Habimroienne ciekTpoB bubnuotexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUJIbI bubnmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenne aToMHOTO sijipa. HykimoHHas Mojienb BH6J_IHOTeKa LOK

https://m.edsoo.ru/ff0c18ac

83 PamuoakTuBHBIC TTpeBpanieHus. M30TombI BH6J.IHOTeKa HOK

https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau o teme: "PagnoakTuBHBIC bubnuorexa [JOK
npeBpainieHus" https://m.edsoo.ru/ff0clb4a

85 [Tepuon monmypacnazna
Ypok-koupepenius "PagnoakTuBHbIC bubnuoreka [IOK

86 W3JIyYEHHUS B PUPOJE, METUILIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHbie peakunu. 3aKOHbI COXPAHEHUS BI/I6J'.II/IOTeKa [HOK
3apsiJ0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBI3U aTOMHBIX siaep. CBs3b Macchl U bubnuoreka [JOK
SHEPIruu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no reme "Snepueie peakuuun'

9 Peaknuu cunTe3a u nenenus aaep. Mcrounnku bubmuoreka [JOK
sHepruu CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus "SnepHas sHepreTUKa.

91 JIeNCTBHS paJlOaKTUBHBIX U3Iy4YEHUN Ha
JKUBBIE OPraHU3MBbI"

92 ITonroToBka K KOHTPOJILHON paboTe 1Mo TeMe bubnuorexa LIOK
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"DJIeKTPOMAarHUTHOE TIOJIE.
DneKkTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE
sIBJICHUS "

https://m.edsoo.ru/ff0c223e

KonTtponsHas pabora o Teme
"DJIeKTPOMAarHUTHOE TIOJIE.

93 1
DNEeKTPOMAarHUTHBIE BOJHBL. KBaHTOBBIC
siBJIeHHS "
94 [ToBTOpenue, o600meHue. JlaboparopHbie 1 1 bubnuotexa [JOK
paboTsl o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
IT , 0000 .P
95 pa%iTe(;ii?f iI gat?ec?;g;;mxegz{egﬁ io TEME 1 Bubmaorexa LIOK
" " https://m.edsoo.ru/ff0c2572
TermoBble MPOIECCHI
[ToBTOpenue, o6obmenue. Pemenne
bu6moreka [IOK
96 pacueTHBIX M KaUeCTBEHHBIX 3a]1a4 110 TEME 1 .
" “n https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBbIX ABUTATEIICH
[ToBTOpenue, o6oomenue. Pemenne Bu6morexa L{OK
97 pacyeTHBIX M KaYECTBEHHBIX 337124 110 TEME 1 _
" " https://m.edsoo.ru/ff0c2b30
KIIJ] snexTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlaboparopHsie 1 1 bubnuoreka [JOK
paboTsl o Kypcy "CBeToBbIC sBIICHUS" https://m.edsoo.ru/ff0c2c52
99 IToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
1o TeMe "3aKOHbI COXpaHECHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpeHue, 06006mEeHue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
o Teme "Kone6anus v BoHbBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuoreka [JOK
1o teme "CBeroBble siBaeHUs" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1
no teme "KBaHTOBas U saepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI YYEHUKA

» Gusuka, 7 knacc/ [epeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTBIO «M31aTENBCTBO «DK3aMEH»

» dusuka, 8 knacc/ [epwimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo
«IIpocBemenue»

» ®dusuka, 9 knacce/ [epeikun A.B., I'yrauk E.M., Obmectso ¢

OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

7 KIIACC

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO 0011ero oOpazoBanus. dusuka. 7 — 9 Kimacchel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBEeTCTBUY C BEIOPAHHBIM YICOHHKOM:

4. Tlepeimkua A.B. ®usuka. 7 kmacc. YaeOHUK 17151 0011e00pa3oBaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. COopHUK BONIPOCOB U 33724 10 pusuke. 7-9 k. — M.:



IIpocsemenne, 2010. —192c¢.

8 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9kiiacchl: yaeOHO-METOIUUECKOTO
noco6bus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

2. Ilporpammbl 0ocHOBHOTO 0011ero oopazopanus. Gusuka. 7 — 9 kinaccel
(aBTopel:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma no ¢gusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHHU C

BBIOpPAHHBIM YUYEOHUKOM:

4. Iepoimkua A.B. ®usuka. 7 kiacc. YueOHHK 1151 00111€00pa30BaTeIbHBIX
yupexnenuii . M.:[{poda. 2011

5. Jlykamuk B.W. C60opHUK BOPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.:
ITpoceemienue, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIbHBIE U
KOHTpOJIBHBIC paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usmka. 7 kiacc. Jlaboparopasie paboTsl. KoHTpOIbHBIE
3aganus. —CapatoB:Jluneit, 2014.

8. «KoHTponbpHO-u3MepuTenbHbie MaTepuanbl. Pusnka. 7 kimacc/Coct. H.H.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meToauueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ilepsikun @usuka-8xi 2017 M. Ipoda

11.H.B. ®unonosuu Meroauueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHble U KOHTPOJIbHbIE pabOThI-8
kiace 2017 M. dpoda

13.B.B. Illaxmartosa ,0O.P. llledep JAnarnoctuueckue padotsl -8 kiacc 2016
M. [dpoda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit Coopuuk Bonpocos u 3agau

2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. ®usnka. 7 — 9ki1accel: yaeOHO-METOIUUECKOTO
nocobust /coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: JIpoda,2013. —
398,(2)

2. IIporpammbl ocHOBHOTO 00111eT0 00pazoBanus. dusmka. 7 — 9 kiaccel
(aBTopsl:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas mporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBEeTCTBUY C BEIOPAHHBIM YIYCOHHKOM:

4. Tlepeimkua A.B. ®usuka. 7 knacc. YueOHUK 115 001ieo0pa3oBaTeIbHBIX

yupexaenuit . M.:JIpoda. 2011



5. Jlykamuk B.W. COopHUK BONIPOCOB U 3a1a4 1o ¢puszuke. 7-9 xki. — M.:
IIpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie pabotsl. KoHTponbHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KonTponbHo-u3mMeputTeabubie Matepuansl. Gusuka. 7 knacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaueOHo-meToandeckoe nocoodue/ A.E.

Mapon.- M.: JIpoda, 2011.- 123c.:

KoHTponbHBIE 1 caMOCTOSITENbHBIE pabOTHI 110 (pu3MKe. 9 Ki1acc: K yaeOHUKY
A.B. [leppimikuna, E.M. I'ytHuk «®uszuka 9 kinace» / O.M. I'pomueBa. — M.
H3narenbpcTBO «OK3aMeH», 2014.

Tectel mo pusuke. 9 knacc: k yueonuky A.B. Ileprimkuna, E.M. I'yrHuk
«Dusnka

9 kmacc» / O.W. I'pomuieBa. — M.: M3naTenscTBo «OK3ameny, 2010.

dusmka. 9 xnace. TeMaTnueckue TECTOBbIC 3aIaHus 11t moarotToBku kK I'MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — SIpocinasias: OO0

«Akanemus pa3Butusa», 2014.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

7 KIIACC

. bubnuoteka — Bc€ no npeamerty «duszuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzeoornsiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnekuusi U poBbIX 00pa3oBaTENbHBIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. VlntepecHble MaTepuaibl K ypokaM GU3UKHU MO TEMaM; TECTHI IO TEMaM;
HarJsAHbIC TIOCOOUs K ypokaM. — Pexxum moctyma: http://class-fizika.narod.ru
5. Hudpossie o6pa3oBaTenbHbIE pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DIIEKTPOHHBIC YUCOHUKH 110 pusnke. — Pexxum mocryna:
http://www.fizika.ru

8 KJIIACC

1. bubnuoteka — Bc€ mo npeamety «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Peskum nocryma: http://fizika-class.narod.ru

3. Enunas xomiekuus uu@poBbiX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum



nocryma: http://school- collection.edu.ru

4. lntepecHble MaTepuaibl K ypokam (GU3UKU MO TEMaM; TECTHI IO TEMaM;

HarJsIIHbIC TocoOus K ypokaM. — Pexxum nocrtyna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBatenbHbIC pecypchl. — Pexxum gocryma:

http://www.openclass.ru

6. DnekTpoHHbIEe yueOHUKH 1o (uzuke. — Pexum gocryna:

http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum focryma: http://fizika-class.narod.ru

2. Enunas koyuekuust HudpoBbIX 00pa30BaTeNbHbIX pecypcoB. — Pexxum

noctyna: http://school- collection.edu.ru



3. UHTepecHble MaTepralibl K ypokaM (PU3UKHU MO TEMaM; TECThI 10 TEMaM;

HarJsIIHbIC TocoOus K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeabHbIE pecypchl. — Pesxxum ocTtymna:

http://www.openclass.ru

5. DnekTpoHHbIEe YueOHUKH MO (pusuke. — Pexum gocryna:

http://www.fizika.ru

6.{ucranmmonnas mkomna Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kiacc.

CeteBoe oOpasoBaTebHOE coo0IIecTBO. http://www.openclass.ru/node/109715

7. Enunas xoyutekius nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN EHTP HHPOPMAIIMOHHO-00pa30BaTEIBLHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnTepnet ypok. http://interneturok.ru/ru/school/physics/



10. I'azeta «1 ceHTSI0psi» MaTepuasl Mo PU3MKE.

http://archive.1september.ru/fiz

11. Auumanuu pusnueckux o0bekToB. http://physics.nad.ru/

12. ’Kupas pusuka: oOyuaroias nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






