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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJICHAa HAa OCHOBE MOJOXEHUM M TpeOOBAHUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuéroM (enepanbHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Duzmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOH TpaMOTHOCTH OOYYaIOIIMXCS M OpraHu3aldi0 HU3ydeHHs
¢u3nKn Ha AESITETHLHOCTHOW OCHOBE. B mporpamMme mo (u3HWKe yYUTHIBAIOTCA
BO3MOXKHOCTH ydeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
MUIAHUPYEMBIM JINYHOCTHBIM M METAaNpeAMETHBIM pe3yJbTaTaM OOy4eHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl.

[Iporpamma 1o gu3rke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
o rojgam oOyueHus (MO Kjaccam), MpejiaracT MPUMEPHYIO MOCIeI0BaTEbHOCTD
M3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS TPEAMETHOTO COACp)KaHUSA H
y4€Te BO3PaCTHBIX OCOOEHHOCTEN 00Yy4arOIIUXCsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHUS METOAMYECKOM
MIOMOIIIM YYUTENIO B CO3JaHUH pabovell mporpaMMbl IO y4eOHOMY MPEAMETY.

®dusuka SBIAETCA CHCTEMOOOPA3YyIOMMM M  €CTECTBEHHO-HAYYHBIX
y4EOHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHWH, WM3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpOHOMHEH © (PHU3NIECKOM
reorpaduedi, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeOCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METOo]a
MO3HAHUS, TO €CTh CI1OCO0a MOJy4eHUs JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHMH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
UHTEpeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢usumku Ha 0a30BOM ypOBHE TMpEAINoOjaraeT OBJaJICHUE
CIEYIONIMMU KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYYHYIO
TPaMOTHOCTb:

HAYyYHO OOBSCHSATH SBIICHHUS;

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTHU HayYHOT'O UCCIIEI0BAaHUS;
UHTEPIPETUPOBATh [aHHBIE W HCIONB30BaTh HAyYHBIE JOKA3aTENbCTBA IS
HOJTy4EHHS BBIBOJIOB.

[enu wusydyeHus (PU3UKK Ha YypOBHE OCHOBHOI'O OOIIEro o00Opa3oBaHUS
ompeneieHsl B KoHuenmuu mpenogaBaHus ydeOHOro mnpenmera «Du3mka» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamu3yronux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElICHUEM



Konnernn MunucrepctBa npocenienus Poccuiickoit deaeparuu (IpoTOKOI OT 3
nexadpst 2019 r. Ne [TK-48H).

Hean uzyyenust puzukmu:
npuoOpETEHUE MHTEpeca M CTPEMJICHHS OOYYaloIIMXCS K HAyYHOMY H3Y4YECHHIO
IPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUNW O HAYYHOM METOJIe IMO3HaHUA U (popmMupoBaHue
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBJICHUSIM;

GopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HM3y4deHUs OCHOB
CTpOCHUSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dopMUpOBaHUE TIPEACTABICHUH O pond (QU3UKKA UISI  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymyiell mpodeccruoHaIbHON
NeSITENbHOCTH, CBSI3aHHOM C (PM3MKOM, MOJArOTOBKA K JalibHEWIlIeMy OOYy4YEeHHIO B
ATOM HaIpaBlICHUHU.

JocTikeHne >TUX Ielied mporpamMMmbl Mo (uU3uMke Ha YpOBHE OCHOBHOIO
o01iero ooOpa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIICTYIONUX 3a1a4:
npuoOpeTeHNe 3HAHWW O IHUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpuoOpEeTeHUEe YMEHUW OIMUCHIBATH M OOBICHATH (PUBMYECKHUE SBICHUSA C
UCIOJIb30BAaHUEM TIOJTYUYE€HHBIX 3HAHUM;

OCBOEHHE METO/IOB PEIICHUS] MPOCTEUIINX PacuETHBIX 3a7a4 C UCIOJIH30BAaHHEM
dbuznuecknx Mozeen, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHMM HAOMIOIaTh TPUPOAHBIC SBJICHHUS U BBITIOIHATH OIBITHI,
nabopaTopHbie pabOThl U IKCTIEPUMEHTAITBLHBIC UCCIICIOBAHUS C HUCIOIB30BaHUEM
U3MEPUTEIHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboOThI ¢ HHPOpMaIuel GU3MUECKOro COACPKAHUs, BKIIIOYAs
MH(OPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (U3MKH, aHATU3 U KPUTHUECKOE
OlleHMBaHuE UH(POPMAIIIH;

3HAKOMCTBO CO cdepamMu NpOPECCUOHAIBHON NEATeNbHOCTH, CBSI3aHHBIMHU C
(Gu3UKOM, W COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTHDKCHHSX
bu3UYECKON HayKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus oTBoauTcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HEJEI0), B 8
KkJjlacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HECIIO).

[Ipennaraemsiii B nmporpamme 1o (pusuke nepedeHb 1ad0paTopHBIX padboT U
OTIBITOB HOCUT PEKOMEHAATEILHBIN XapakTep, YUUTEIb JIeJaeT BEIOOP MPOBEACHUS
7a00paTOpPHBIX pPabOT M OMBITOB C YYETOM HWHIAWBUIYATBLHBIX OCOOCHHOCTEH
00ydJaromuXcs, CIMHUCKAa YKCIEPUMEHTAIBHBIX 33/IaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO FOCY/IapCTBEHHOT'0 SK3aMeHa 1Mo (pU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pa3nen 1. ®usuka u e€ posib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npuponsl. OuU3NUECKUE SBICHHUS:
MEXaHNYECKHUE, TEIIIOBbIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMMUUHBL. M3MepeHue Quanyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepenuii. MexayHapoHas cucTeMa euHuIl.

Kak ¢usuka u gpyrue ecrecTBEHHbIE HAyKH HW3Yy4alOT MPUPOJY.
EcTtecTBeHHO-HayuHBII METOJ] TO3HAHMS: HAOIIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIABMKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE
HabmoaeMoro siBiieHust. Onucanue GU3NYeCcKUX SBJIECHUN ¢ TOMOIBIO MOJIETIEH.

Hemoncmpayuu.

MexaHnuyecKkue, TEIJIOBbIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
®uznyeckre MNpuOOpel M TMpoleaypa MPsMbIX HW3MEPEHHUH aHaJOroOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopuuvie pabomul u onvimol.

OnpeneneHue 1EHbI JEICHHS KAl U3MEPUTEIBLHOr0 Mpruodopa.

N3mepenune paccTosHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPIOIO TENA.

OnpeneneHue pasmMepoB MAIbIX TE.

N3smepenune temrieparypbl MpHU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M JaTUHKa
TEMIIEPATYPHI.

IIpoBenenne nccmenoBaHus MO MPOBEPKE T'MIIOTE3bI: JAJIBHOCTH MOJIETA IIAPHKA,
NYHIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, UeM OOJIbIIE BBICOTA MTYCKA.

Pa3znea 2. [lepBoHayaibHbIE CBeIeHNS O CTPOEHNH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mmepbl. OMNbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmxenue wuactui BemecTBa. CBs3b CKOPOCTH JBH)KEHHSI YacTULl C
Temrieparypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumopeiicTBue dvacTwuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, )KUAKOCTEH M TBEPABIX
(KpUCTaJUTMUECKUX) Tel. B3auMoCBsI3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaOmronenue OpoyHOBCKOTO TBUKEHHUS.
Hab6monenune nuddyszun.



HabGmonenue sBieHUN, OOBSACHSIOMIMUXCSA MNPUTSHKEHUEM WIM OTTAJKUBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopuuvie pabomul u onvimel.

Onenka AuaMerpa aToMa METOJIOM PAJOB (C UCTONb30BaHUEM (QoTorpaduii).
OnpbIThl 10 HAOTIOEHUIO TETIOBOI'O PACIIMPEHHMS T'a30B.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEK YJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.

Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BpPEMEHU JIBHXKCHMUS.

SBnenne uHepuMU. 3aKOH WHEpUUHU. B3anMozaeiicTBHE Ten Kak NpUYHMHA
U3MEHEHUSI CKOPOCTH JIBJKEHMsI Ten. Macca kKak Mepa HHEPTHOCTH Teja.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.

Cuila Kak XapakTepUCTUKa B3auMoJerlcTBUsA Tena. Chila ympyrocTd M 3aKOH
I'yka. 3MepeHune cuibl ¢ MOMOMIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS M CHUJIA
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAaIIPABJICHHBIX 10 OAHOW mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHHs.
TpeHue cKoIbXKEHUSI U TPEHHE MOKOs. TpeHre B IPUPOJE U TEXHHKE.

Hemoncmpayuu.

Habnronenne MexaHn4ecKoro JBUKEHUS Tefa.

N3mMepeHne ckopocTH MPSIMOJIMHEWHOTO IBUYKEHHS.
HaOmronenue siBineHus: MHEPLUU.

Habnronenne n3MeHeHrs: CKOPOCTH MPHU B3aUMOJICHCTBUM TEJL.
CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEJL.

CrnoxxeHue cuJi, HalpaBJIEHHBIX M0 OAHOM MPSAMOM.

Jlabopamopmuuvie pabomul u onvimel.

OnpeneneHue CKOPOCTH PABHOMEPHOIO ABMKEHUS (IIApUKA B KUIKOCTH, MOJEIH
AIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS OpyCKa WM IIapuKa Mo HAKIOHHOU
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPIOrO TeaA.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTb PAacTsLKEHUS (AedopManuu) MpyKUHBI
OT MPUJIOKEHHOW CHUJIBI.

OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHUS OT Beca Tefa
U XapaKkTepa COIPUKACAOIINXCS TOBEPXHOCTEN.

Paznen 4. /laBjieHne TBEPABIX TeJl, )KUAKOCTEN U ra3o0B.

JaBnenune. CriocoObl yMEHbBIICHHS U YBEJIUYEHHUS JaBiaeHus. J(aBneHue rasa.
3aBUCUMOCTh JaBlieHUS] ra3a OT 00béMa, Temmeparypbl. llepemaua naBnenus



TBEPABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackansa. I[IHeBmaTuueckue
MaIuHbl. 3aBUCUMOCTh JABJICHHUS >KUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napagokc. Cooburaroniuecst cocyabl. [ uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe gamieHue. [IpuuuHbI CyliecTBOBaHUS
BO3YIIHON 00o0siouku 3emiu. OnbiT Toppuuemm. M3mepenune armocdepHOro
JaBjeHHs. 3aBUCUMOCTh aTMOC(EPHOrO JaBJICHUs OT BBHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMoc(EpHOTO JaBICHHUS.

JlelicTBre KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3gyxonnaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JAaBJICHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus KUIKOCTHIO U Ta30M.

CooOwaroiuecs: COCy/bl.

I'mppaBnruecknii mpecc.

[IposiBienue neicTBUs aTMOC(HEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMa TMOTPYKEHHOW YacTH Tela U
IUTIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUIIBI BECY BBITECHEHHOMU KUIAKOCTH.

VYcioBue TmaBaHWs TEJ: IUIABAHUE WM MOTPY>KEHHUE TEI B 3aBUCUMOCTH OT
COOTHOIIEHHUS TIJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopmuosie pabomul u onvimel.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYy>KEHHOW B
YKUJIKOCTh YaCcTH TeJa.

OrnpeneneHre BBHITATIKMBAIONICH CHUIIbI, JECUCTBYIONIEH HA TEJIO, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHUJIbI, JIEUCTBYIOLIECH HA TEIO B
KHAJIKOCTH, OT MacChl Tena.

OnebITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUJIKOCTHU, OT 00BbEMa MOrPYKEHHOM B KUIAKOCTh YACTU Tejla U OT
TUIOTHOCTH JKUJAKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIpENECIEHUE €€
Irpy30I0ABEMHOCTH.

Paszgea S. PaGora u MmomiHoCTh. JHEpPrus.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBL: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbiuara. [IpumeHeHMe mpaBUIa paBHOBECHS phluara K OJIOKY.
«3omoroe mnpaBwio» wmexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.



Mexanuueckass »Heprus. Kunernueckas # TOTCHIMAIbHAs DHEPrUsl.
[IpeBpalneHne 0JTHOr0 BUJ1a MEXAaHUYECKON SHEPrUU B APYroil. 3aKOH COXpaHEHUs
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

[TpumMepbl TPOCTHIX MEXaHU3MOB.
Jlabopamopmuuvie pabomul u onvimel.
OnpeneneHue pabOTHl CUIIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHUHM Tela IO
TOPU30HTAJIBHOM MOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHUS phblUara.
N3mepenune K111 HakJIIOHHOHN NIJIOCKOCTH.
N3ydyeHune 3aKk0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUU.
8 KUIIACC

Paszaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO--KHHETUYECKOM TEOpUU CTPOEHUS
BenlecTBa. Macca U pa3Mepsl aTOMOB U MOJEKYJI. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHUU.

Mogenn TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBOWMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYISIPHO--KHHETUYECKON TEOPHUH.
CmaunBaHN€e U KaNWJUISIPHBIE ABJICHUA. TEmI0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsA3p TemIeparypbsl CO CKOpPOCTBIO TEIJIOBOIO JBHKEHHUS
yactull. BuyrpenHsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
Terionepeaayda u COBEpIIEHUE paboTHI. Bunbt TeIUIoNepeaayu:
TENJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUCHHE.

KonnuectBo Temnotel. YaenbHas TEIIOEMKOCTh BellecTBa. TemaooOMeH U
TEIUIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lmaBnenue wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenune. Kumnenue. YienpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JaBJICHUSI.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CrOPAHMUS.

[Tpunuuner pabGotsl TernoBbix asurarenei KIIJ| TtemnoBoro nBurarens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPAIIECHUS YHEPTUH B TEIIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

Ha6monenre 6poyHOBCKOTO IBUKEHUS.
Hab6monenune nuddyszun.
HaGmronenue siBieHui cMaurBaHUs U KaWUISIPHBIX SIBJICHUM.



Habmroaenue TemioBoro pacimpeHus Tel.
N3menenne naBiieHuMs raza TpU HM3MEHEHUM O00bEMa M HArpeBaHUU WU
OXJIQXKCHUMU.
[TpaBuiia u3MepeHus TemMIepaTypsbl.
Buae! Termonepenaum.
OxmaxaeHue mpy COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHun padoThl BHEITHUMU CHUIIAMH.
CpaBHeHUE TEIITOEMKOCTEH pa3IMYHBIX BEIIECTB.
HabGnronenue xumenus.
Habmroienre mocTossHCTBA TeMIEPaTyPhl MPU TUTABJICHUU.
Mopaenn TEIJIOBBIX ABUTaTEIIEH.
Jlabopamopmuuvie pabomul u onvimel.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTS>KEHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIM caxapa.
OnbIThl IO HAOMIOJACHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH U TBEPABIX
TEJ.
OnpeneneHue AaBieHHs BO3AyXa B OAJIJIOHE WIIIPHIIA.
OnbITHl, NEMOHCTPUPYIOIINE 3aBHUCHUMOCTb JIABJICHHSI BO3JlyXa OT €ro o0béMa u
HarpeBaHUs WIA OXJIKICHHUS.
IIpoBepka THUIOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >XUIKOCTH B
TEPMOMETPUYECKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne naMeHeHnsi BHYTpEHHEW YHEPruu Teja B pe3yibTaTe Terionepeaadn
¥ pabOTHI BHEITHUX CHUJI.
HccnenoBanue siBieHUs TEMIO0OMEHAa MPU CMENIMBAHUHU XOJOJAHOW M Topsuein
BOJIBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpPHU TEMIOOOMEHE C
HarpeTbiM METAUNIMYECKUM LUIHHAPOM.
Ornpenenenue ynelibHONU TETIOEMKOCTH BELIECTBA.
NccnenoBanue nponecca ucnapeHusl.
OrnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.
Ornpenenenue yeIbHONW TEIUIOTHI MIABIEHUS JIb/IA.

Paznen 7. diaekrpuueckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzanus Tena. [[Ba poma snexkTpuueckux 3apsaoB. BzaumopeiicTBue
3apsKEHHBIX Ted. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
3apSOKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0OB U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpssk€HHOCTh 3ieKTpuueckoro mnosd. IlpuHiun
CYNEpPNO3ULIUHN PIEKTPUUYECKUX MOJEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
HcToynnku mMOCTOSSHHOTO ToKa. J[eWCTBUSL SJIEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE CONPOTHMBIIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. llociemoBaresnibHOE W MApAJLIENIBHOE  COCIUHEHUE
MIPOBOIHUKOB.

PaGora ¥ MOMIHOCTH 3NEKTPHUYECKOrO ToKa. 3akoH Jxoyms—Jlenua.
DNEeKTpUYECKre TIENU U MOTPEOUTENH dIESKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe 1ose 3eMJId U €ro 3Ha4€HUe I KU3HU Ha 3eMIIE.
OnbiT  Opcrena. MarHuTHoe MoJie  DJIEKTPUYECKOro Toka. I[IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. [[€fICTBHE MAarHUTHOTO IMOJIA HA MTPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpU3alus Ted.

JIBa poza 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DnekTpocTaTuyecKasi UHAYKIHS.

3aKOH COXpaHEHUS FJECKTPUUECKUX 3apsiI0B.

[IpoBOAHUKY U AUDIIEKTPUKH.

MopnenupoBaHue CUIOBBIX JUHUN JJIEKTPUUECKOTO TTOJIS.
HcTOYHMKY TOCTOSIHHOTO TOKA.

JIelcTBUSA DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHAMN TOK B )KUJKOCTH.

["a30BbIl pa3psia.

N3mepenune cuitbl Toka aMIepMeTpOM.

N3mepenne 3neKTpuiecKoro HanpsiKEHNUs: BOJbTMETPOM.

Peocrar n marasuH conpoTHBICHUN.

BzaumonericTBre TOCTOSIHHBIX MAarHUTOB.

MoaenrpoBaHue HEBO3MOXKHOCTHU Pa3AEIeHUs TTOJFOCOB MAarHUTA.



MopaenrpoBaHuEe MarHUTHBIX TOJIEW MOCTOSTHHBIX MAarHUTOB.
OnsIT Dpcrena.
MarauTHoe Moje Toka. DIEKTPOMarHur.
JlelicTBHE MarHUTHOTIO TOJs1 HA TPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEIb MIOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.
Onbitel Dapajes.
3aBUCUMOCTh ~ HamNpaBJEHUS  MHAYKIIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHMUSI.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKaA.

Jlabopamopmuuvie pabomul u onvimel.
OnbITH 110 HAOIIOIEHUIO JIEKTPU3AINH T MHAYKIIMEH U MPU COMPUKOCHOBEHUM.
HccnenoBanne NeWCTBUS AIEKTPUUYECKOTO OIS HA TPOBOJHUKU U TUDJICKTPUKHU.
COopka u mpoBepKa PadOThI ATEKTPUICCKON IIETTH MTOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHUE CUIIbI TOKA.
N3mepenue u peryampoBaHue HAMPSHKEHUS.
UccnenoBanne 3aBUCMMOCTH CHJIBI  TOKAa, WAYIIETO Yepe3 pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HAa PE3UCTOPE.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JJIEKTPUYECKOr'O COMPOTUBIICHUS
IPOBOJIHUKA OT €T0 JJIMHBI, INIONIAaAN MONEPEUYHOr0 CEUCHHS U MaTepuaa.
[TpoBepka mpaBuia CI0XKEHUST HAMPSHDKEHUN MPHU MOCTIEA0BATEIbHOM COSAMHEHUU
JIBYX PE3UCTOPOB.
[TpoBepka nmpaBuia AJisi CUIIbI TOKA MPU MapaIeIbHOM COCIMHEHUU PE3UCTOPOB.
OnpeneneHue padOThI ANEKTPUUECKOT0 TOKA, UYILETO YEPE3 PEIUCTOP.
Ornpenenenre MOIMIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOUN Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMMOCTH CWJIBI  TOKa, HIYIIETO YEPE3 JaMIIO4Ky, OT
HAIIpSDKEHMS Ha HEW.
Onpenenenue KIIJ[ HarpeBarers.
HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yyeHre MarHUTHOTO MOJIA TMOCTOSHHBIX MarHUTOB TMPU UX OOBEAUHEHUU U
pa3lICJICHUH.
HccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIKU C
TOKOM U MarHuTa OT CHJIbI TOKA U HAIPAaBJICHUS TOKA B KaTYIIIKE.
N3yuyenne neicTBUS MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.
KoncrpynpoBanue u uzydenue paboThl 2JIEKTPOABUTATEIIS.
M3mepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.
OMBITHI TIO UCCIEOBAHUIO SBJICHUS JIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHUE
W3MEHEHUM 3HaYEHUS M HAIIPABJICHUS! MHIYKIIMIOHHOT'O TOKA.



9 KIIACC

Paszgen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHHe. MarepuanpHasg Touyka. (Cucrema OTcUéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JIBUKCHHS. PaBHOMEpHOE NPSIMOJIUHENHOE
nBrxenue. HepaBHoMepHoe npsmMonnHelHoe ABuxkeHue. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHOyckOpeHHOE mpsAMOJiMHEiHOe ABuxkeHue. CBoOomgHOE
nageHue. OnsITel ['anunes.

PaBHOMEepHOE nIBMXKEHHE N0 OKpYXKHOCTH. llepuog m wacrora oOpaileHus.
JIuneiHasa u yrinoBas CKOpOCTU. LIEHTpOCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hprorona. Bropon 3akon Herorona. Tpernit 3akon HeroTona.
[IpyuHLIMD CyNeprO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujia TPEHUS CKOIBKEHUS, CHIIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHs. Y CKOpPEHHE CBOOOIHOTO
nagenus. Jlpmwxenne ruraner BOKpyr Comnna. IlepBas kocmmueckass CKOpPOCTB.
HesecoMocTts u neperpysku.

PaBHOBecne MarepuanbHOW TOYKU. AOCOMOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEILNIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynse Tena. M3menenne ummnynsca. UMmynsc cuibl. 3aKOH COXpaHEHUSA
UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexanndeckass paboTa W MOIIHOCTb. PaboTa cui TsDKECTH, YIPYrocTH,
Tpenusi. CBsi3b dHEpPruu U padbothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
MTOBEPXHOCTHIO 3eMJH. lloTeHManbHas sHeprus cxkatou npyxuHbl. Kunetnueckas
sHeprus. TeopemMa O KHHETUYECKOM IHEPrUH. 3aKOH COXPAHEHUSI MEXAHUYECKOMN
JHEPI'UHu.

Hemoncmpayuu.

Habmonenne MexaHn4ecKoro JBUKEHHUS Tejla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE IMyTEN U TPAGKTOPHUI ABMKEHUS OJHOIO M TOTO K€ T€la OTHOCUTENBHO
Pa3HbBIX TEJ OTCUETA.

N3mepenne cKOpoCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKEHHS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKECHUS.

HaOmronenue nBu»kKeHUs Tea Mo OKPYKHOCTH.

HabGmronenne MexaHUYECKUX SIBJIICHUW, MPOUCXOASIIMX B CHUCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM [BW)KEHUM OTHOCHUTENIBHO
KaOuHeTa (PU3HKU.

3aBHCUMOCTh YCKOPEHUSI T€IA OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CUJIBI.
HabGmronenne paBeHCcTBa CUIT IPU B3aUMOJICHCTBUY TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.



Ilepenaya uMIrynbca py B3aMMOJIECHCTBUM TEIL.
[IpeoOpazoBaHus YHEPTUH PU B3aUMOJIEUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbCa MPU a0COMIOTHO YIIPYrOM B3aUMOJICHCTBUU.

Habnronenune peakTHBHOTO IBMOKEHHUSL.

CoxpaHeHre MEXaHUUYECKOM 3HEeprun mpu CBOOOAHOM aICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPruM IpU JBM)KEHHH Tella NOJ JEWCTBHEM
IPYKUHBIL.

Jlabopamopmuuvie pabomul u onvimel.

KoHcTpynpoBanue Tpakta /Ui pa3roHa M JajbHEHIIEro paBHOMEPHOTO JIBHIKEHHUS
HIaprKa WINA TEIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHHsI OpyCKa WM ABHKEHHSI IIapUKa I0
HAKJIOHHOU IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela IPU paBHOYCKOPEHHOM JBHMKEHUU MO HAKIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

IIpoBepka rumoTresbl: €ciid NpU PAaBHOYCKOPEHHOM JIBKEHUU O€3 HadaabHOU
CKOPOCTM MYTH OTHOCSTCS Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHUE
IPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJIbHOTO
JABJICHMUS.

Omnpenenenue K03GGUIIUEHTA TPEHUS CKOTBKCHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABIXKEHHUU Tea IO
TOPU30HTAIBHON ITOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH NMPH MOABEME Ipy3a C UCMHOIb30BAHHEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydyeHue 3ak0Ha COXpaHEHUs] SHEPTHH.

Pasznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarensHoe nBuykeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOaHUI: IEPUO,
4acToTa, aMIUINTyAa. MareMaTu4eCcKnii U PYKUHHBIA MasTHUKU. [IpeBpaienne
SHEPruu MpH KOJIeOATENbHOM JIBHKEHHH.

3aryxatomue — koneOaHusA.  BbeiHyxkneHHble — KoneOaHus.  Pe3onaHc.
Mexannueckue BonHbl. (CBOMCTBA MeXaHWYECKMX BOJH. [IpomonbHble U
nornepeyHsle BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PACIPOCTPAHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEIIE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpakeHue 3Byka. MHpa3Byk u

yIIbTPa3BYK.



Hemoncmpayuu.

Hab6monenue xonebaHuit Te 1mMoj IeWCTBUEM CHIIBI TSDKECTU U CUJTBI YITPYTOCTH.
HabGnronenue konebanuil rpy3a Ha HUTU U Ha TIPY>KUHE.

Habmronenue BoIHYXICHHBIX KOJIEOAHUM U pe30HAHCA.

PacnpocTpanenne npoAoJIbHBIX U MTONEPEUYHBIX BOJIH (HA MOJCIIN ).
Habmronenne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopuosie pabomel u onvimel.

OmnpeneneHue 4acTOTHI U MEpUO/Ia KOJICOAHUI MAaTeMaTHYECKOTO MasiTHUKA.
OnpeneneHue 4acTOThl U MEpUOIa KOJEeOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TEPUOJIa KOJICOAHUH MTOABEIICHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TEpHOJA KOJEOAHUN MPYKMHHOTO MAasTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TIEpHOJia KOojdeOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IE€pUoAa KOJEOAHUM MPYKUHHOTO
MasgTHUKA OT MACChl IPy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO Ma/ICHHUS.

Pazgen 10. DaeKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
AJEKTpOMarHuTHeIX BOJH. [llkana »neKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBS3H.

DJiekTpomMariuTHas npupona cera. CkopocTh cBera. BoilHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

CBoiiCTBa AIEKTPOMArHUTHBIX BOJIH.
BoinHOBBIE CBONICTBA CBETA.

Jlabopamopusie padbomul u onvimel.

N3ydeHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBEI0 MOOMIIBHOTO TennedoHa.

Pa3nen 11. CBeroBbIe IBJICHHUS.

JlyueBas MOJIEIIb CBETa. HUcrounuku CBeTa. [Ipssmonunerinoe
pacnpoctpanenue ceera. 3atmeHus ConHua u JIynsl. Otpaxkenue cera. [Imockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH TmperaoMiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. lcmonb30BaHWE TMOJHOTO BHYTPEHHETO OTPaXXEHUS B
ONTUYECKUX CBETOBOJIAX.



Jlunza. Xonm nydyeit B nmH3e. Onruueckas cucrema (poroammapara,
MUKpPOCKOIIa M TeJecKoma. [7a3 kak onTudeckas cucTeMa. biIM30pyKoCTb H
NAnbHO30PKOCTb.

Pasznoxenue Oenoro cBera B chekrp. Omnbitel HbioTona. CroxxeHue
CHEKTpaJIbHBIX IBETOB. Jucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHerHOe pacpoCTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tomyuenue n300pakeHUi B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[IpenomiieHue caera.

Onrtuyeckuii CBETOBO/I.

Xon nydeii B coOMparole JuH3e.

XoJ1 JIydyeu B pacCEUBAOIEH JIMH3E.

[Tonmydyenne n300paxeHU ¢ TOMOUIBIO JIUH3.

[Tpuniun aeiictBus poroanmapara, MUKPOCKONA U TEJIECKOIA.
Mopens ria3sa.

Pasnoxxenue 0enoro cBera B CIEKTP.

[Tomyuenue Oenoro cBera Mpu CI0KEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH YIIa OTPAKEHUSI CBETOBOIO JIyda OT yrija IMaJeHHUs.
N3ydyeHune xapakTepucTUK U300pakxeHus! IpeIMETa B IJIOCKOM 3€pKaJe.
HccnenoBannue 3aBUCUMOCTH YIUIa MPEIOMIIEHUSI CBETOBOIO JIyda OT YyIJIa MMaJICHUS
Ha TPAHULE «BO31YX—CTEKIIO».

[Tonyuenue n3006pa>keHU ¢ TOMOIIBIO COOMpPArOIIEH JTUH3HI.

Omnpenenenue GOKYCHOTO paCCTOSHUSI U ONTHYECKON CHITbI COOMPAIOLIEH JTUH3BI.
OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETa B CHEKTP.

OnbITHI O BOCTIPUATHIO I[BETA MPEIMETOB MPH MX HAONIOJIEHUN Yepe3 LIBETOBBIC
(GUIBTPBHL.

Pa3znen 12. KBanToBble siBJIEeHNA.

Omneitel Pe3epdopaa m mnanerapHas moxenb aroma. Mogens atoma bopa.
Hcnyckanue u nornonieHue cBera atomoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOIO
anpa. HykimonHas wMogens aromHoro szapa. MW3orombel. PannoakTuBHBIE
npespaienus. [lepuon monypacrnaga aTOMHBIX SED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAacCOBOI'O YHCEIL
OHeprus CBsI3M aTOMHBIX sAaep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus snep. crounmku sueprun CoiHIA v 3BE3.

SlnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX H3JIIyYEHUN Ha >KUBBIC
OpPraHHU3MBI.



Hemoncmpayuu.
CrexTpbl U3Ty4EHHS U MOTJIONIEHUS.
CrekTpsl pa3IMYHBIX Ta30B.
CnekTp Bogopoaa.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cuérunka HOHUBUPYIOMNX U3ITYICHHM.
Perucrpanus nznydeHust IpUpPOIHBIX MUHEPAIOB U TPOYKTOB.

Jlabopamopuosie pabomel u onvimel.

HaGnroneHue CIutonmHpIX U TUHEHYATHIX CIICKTPOB U3J1YUCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE DHEPTUM YACTUIIBI 110 TOPMO3HOMY MyTH (TI0
dororpadusim).

N3mepenue pannoakTUBHOTO (OHA.

IToBTOpPUTEIBLHO-0000IAKO NI MOTYJIb.

[ToBTOpUTEIHHO--0000IIIAOIITNIT MOYIIb TIPEIHA3HAYCH JIJISI CHCTEMAaTHU3AINH
U 0000IIeHHS  TPEIMETHOrO  COJACpkKaHUS M OMbITa  JCSATEIbHOCTH,
MPUOOPETEHHOTO TIPU M3Y4EHUU BCETO Kypca (PH3WKH, a TakyKe JJIs TOJATOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMeHY Mo (QuU3UKe s 00ydarouuxcs,
BBIOPABIITUX 3TOT Y4EOHBIN MpeaMeET.

[Ipu M3ydyeHHH JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  TUIAHUPYEMBIX  Pe3yibTaTOB  oOyueHus, GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHUE HAy4YHBIX METOHOB HCCJEIOBAHUS
SIBJICHUNM TIPUPOJBI U TEXHHUKH, OBJIAJCHUE YMEHUSMHU OOBSCHATH (HU3HMUECKUE
SIBJICHUSI, TPUMEHsISI TIOJyYCHHBbIC 3HAHUA, peliaTh 3a7adyd, B TOM UHCIIC
KAuE€CTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyHIIMNIHANBHO JEATENBHOCTHBIN XapaKTep AAHHOTO pasjiesia peaau3yeTcs
32 C4€T TOro, YTO OOydYarIHMecs BBITIONHIIOT 3aJaHus, B KOTOPBIX WM
npeaIaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHMM pACIO3HABaTh M HAYYHO OOBICHATH
dbusznyeckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MIOBCETHEBHOMN KU3HH,

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUH, B TOM
YuCye AJ1 MPOBEPKHU TUIIOTE3 U MOJTYYEHUS TEOPETUYECKUX BHIBOJIOB;

OOBACHATh HAy4YHbIE OCHOBBI HaW0OOJIee BaXXHBIX JOCTHXKCHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEP, IPAKTUYECKOTO UCIIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBpAICHUS W COXPAHEHHUs BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKU Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs HAMpaBJIEHO
Ha JOCTUXKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJIBTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOTO OO0IIEro o0pa3oBaHus
y oOyyaromierocsi 0ynyr copMHUpOBaHbI CIECAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:
1) mnaTpMoOTHYECKOr0 BOCIIMTAHUS:
— MPOSIBJIEHUE HHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOM
bu3MYECKON HayKH;
— [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX --(PU3UKOB;
2) rpa’kIaHCKOro0 U JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:
— TOTOBHOCTh K AKTHUBHOMY YYacTHIO B OOCYXIEHHH OOILECTBEHHO3HAYHMMBIXU
ATUYECKUX MPOOJEM, CBA3AHHBIX C MPAKTUYECKHMM IMPUMEHEHHUEM JIOCTHKEHHI
busuky;
— OCO3HAHME BAXKHOCTU MOpPAJbHO--ITUYECKUX IPUHLHUIOB B JEATEIbHOCTU
Y4E€HOIO;
3) 3cTETH4€eCKOro BOCIIUTAHUSA
— BOCHPUATUE AICTETUYECKUX KAyeCTB (PU3MUYECKOW HayKu: €€ TapMOHHMYHOIO
NOCTPOEHMUSI, CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI' O MIO3HAHMSA:
— OCO3HAHME LIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUHU, BAXKHEUIIIEH COCTABIIIOIIECH KYJIbTYPHI;
— pa3BUTHE HAY4YHOW JIOOO3HATENBHOCTH, HMHTEpeca K HCCIEeN0BATEIbCKON
NEATEIbHOCTH;
5) gopmupoBaHusi KyJbTYPbI 310POBbsl 1 SMOIUOHAJBHOI0 0JIATOMOIY YU :
— OCO3HAaHME IIEHHOCTH Oe30macHoro o0Opa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TMpaBUJl OE€30MaCHOTO IIOBEIECHHS Ha
TPAHCIIOPTE, Ha J0porax, C OHJIEKTPUUECKMM U TEIUIOBBIM OOOPYJOBaHUEM B
JOMAILIHUX YCJIOBUSIX;
— ¢(hOpMUPOBAHHOCTH HaBbIKa pedieKcuu, MpU3HAHUE CBOETO MpaBa Ha OLIUOKY U
TaKOro e MpaBa y ApPyroro 4eaoBeKa;
6) TPy10BOro BOCIIMTAHMSI:
— AKTMBHOE Y4YacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0OpasoBaTelbHON OpraHu3aliu, TOpoja, Kpas) TEXHOJOTHUYECKON M COUAIbHOU
HAIPABJICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHUN;
— UHTEpeC K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccuid, CBA3aHHBIX ¢ (HU3UKOM;



7) 3K0JIOrH4€eCKOro BOCIIUTAHMSA:

— OpUEHTAIlMA Ha IPUMEHEHNEe (PU3NUECKUX 3HAHUH IS pElIeHHs 3a7a4 B 00J1acTu
OKpYXKaloIIel Cpelbl, IJIAaHUPOBAHUS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCTIEACTBUMN I OKPYKAIOLIEH CPEbI,

— OCO3HaHHE TJ00aJBLHOTO XapaKTepa JKOJIOTMYECKUX NpoOJieM M MyTed HX
peLICHUS;

8) aganTanMu K HM3MEHSIIOIMIUMCH YCJOBHUSIM COUUAJBHOM W NPHUPOTHOMH
cpeabl:

— OTPeOHOCTh BO B3aMMOJICHCTBUU TIPH BBIMOJHEHUH HCCIEAOBAHUI M MPOCKTOB
(bU3MYECKON HANPaBICHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JPYTUX;

— TIOBBILICHWE YPOBHA CBOEM KOMIIETEHTHOCTHM 4Y€pe3 MNPAKTHYECKYIO
JEATENbHOCTD;

— MOTpeOHOCTh B ()OPMUPOBAHWH HOBBIX 3HAHUH, B TOM 4HUCIE (DOPMYyIUpPOBATH
WJIeH, TIOHSITHS, TUTIOTE3bI O (PM3UYECKUX 00BEKTaX U SIBIICHUSX;

— OCO3HaHue Je(UIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
buzuku;

— IJTAHUPOBAHME CBOETO Pa3BUTHS B IPHUOOPETECHUHN HOBBIX (PM3UUECKUX 3HAHUI;

— CTpPEMJICHHE aHAJM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

— OILICHKa CBOMX JEMCTBUM C YYETOM BIHMSHUS HA OKPYXAKOIIYIO Cpeny,
BO3MOXXHBIX TJI00ATTLHBIX ITOCIIEICTBHIA.

METAINPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOEHUS MporpaMMbl NO (U3UKE HA YPOBHE OCHOBHOI'O
obmiero o6pazoBanus y o0ydaromierocst 0yayr chopMupoBaHbl MeTanpeaAMeTHbIe
Pe3yJbTAThI, BKIOUAIOIINE TO3HABATEIILHBIC YHUBEPCAIbHbIC yUeOHbIC NeHCTBHS,
KOMMYHUKATHBHBIE  yYHUBEpCAJIbHbIC  Y4eOHbIe  JCWCTBHS,  PETrYJISITHBHBIC
YHUBEPCAJIbHBIC YICOHbBIC ICHCTBHSI.

ITo3HaBarebHbBIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble Jioruueckue JeicTBUs:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKA OOBEKTOB (SIBICHUN);
yCTaHaBJIMBaTh CYIIECTBEHHbIH NpU3HAK KIACCU(PHUKAIMU, OCHOBAaHUSA IS
000011IeHNs U CPaBHEHUS;
BBISIBJISAITh 3aKOHOMEPHOCTM W IPOTHUBOPEUYUS B paccMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SBICHUSIM;



BBISIBJISITH IPUYMHHO--CJICJICTBEHHBIC CBSI3U MPU U3YYCHHUH (DU3HUECKUX SIBJICHUHN U
IPOIIECCOB, JI€JaTh BBIBOJBI C HCIIONb30BAHMEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIUYHH;
CaMOCTOATENILHO BbIOMpaTh CIOCOO pelieHus ydyeOHOM (u3nmueckor 3aaauu
(cpaBHEHHE HECKOJIbKUX BapHAHTOB pEIICHUS, BHIOOp HamOoJiee MOAXOIAIIETO C
Y4ETOM CaMOCTOSITEIILHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBrble ucciieoBarebCKHe 1eiCTBUA:
UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
OPOBOJMTH [0 CAMOCTOSTENBHO COCTABICHHOMY IUIAHY OIIBIT, HECIOMXHBIN
bU3UYECKU YKCIIEPUMEHT, HEOOJIbIIIOE UCCiIeI0BaHNE (PU3UIECKOTO SIBJICHUS,
OLIEHMBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTb HH(OpMAIMIO, MOJYYEHHYIO B
XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSITETLHO  (POPMYIUPOBATH OOOOIIEHUST W BBIBOJBI MO pe3yibTaTam
MPOBEIEHHOT O HAOIIOAEHUS, OIbITA, UCCIIEAOBAHUS;
IPOrHO3UPOBATH BO3MOXKHOE JalibHEWIee pa3BUTHE (DU3MYECKUX MPOIECCOB, a
TAaK)K€ BBIJBUTATh IMPEANONOKEHUS 00 HMX pa3BUTHM B HOBBIX YCIOBUSAX U
KOHTEKCTaX.

Pabora ¢ undopmanmeii:
MPUMEHSATh Pa3IUYHbIE METObl, HHCTPYMEHTBI U 3aIIPOChl IPH MOMCKE U OTOOpE
uHQOpMAIIMM WM JaHHBIX C YYETOM MPEJIOKEHHON yueOHON (U3MdecKoit
3a/a4;
aHaJIM3UPOBATh, CUCTEMATU3UPOBaTh M  UHTEPIPETUPOBATH  HMHPOPMALIHIO
pa3IUYHBIX BUAOB U (HOPM MPEICTABICHNUS;
CaMOCTOSITENILHO BHIOMPATh ONTUMAJIbHYIO GOpMY MpeAcTaBieHUs HHOPMALIMK U
WLTIOCTPUPOBATh pelIaeMble 3a/1a4l HECIOXKHBIMU CXeMaMHU, AHarpaMMaMiy, HHON
rpauKoi U UX KOMOMHAITUSIMU.

KoMMyHMKaTHBHbIE YHHBEpPCAJIbHbIE y4eOHblIe AelicTBUS:
B X0Jle¢ OOCYXAeHMsI yueOHOro maTepuana, pe3yjabTaToB JIaDOpaTOPHBIX paboT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbl U BBICKA3bIBAThH
UJEU, HALEJICHHbIE Ha DPELICHUE 3aauyd U MOJAJIEpKaHHE OJlaroKenaTeabHOCTH
OOIIIEHUS;
COIOCTABJIATh CBOU CYXKIEHUS C CYXICHHSIMHU JPYyrUX YYaCTHHKOB JUajora,
0OHapyXMBATh Pa3IMUUE U CXOACTBO MMO3UIINIA;
BBIPA)XaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEACTABIATh PE3YJNbTATHl BBIMOJHEHHOTO (PU3MYECKOr0 OIMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);
NOHMMaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M HWHAWBUAYAIbHOU
paboThI MPU PELIEHNH KOHKPETHON (DU3NYECKO TPOoOIeMBbI;



NPUHAMATH IIETH COBMECTHOHM IEeATENLHOCTH, OPTraHW30BBIBATH JCHCTBHUS MO €€
JOCTIKEHUIO:  paclpelieNiaTh PO, OOCYXKIaTh TMPOIECChl W  Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJHATH CBOIO 4acTh PaOOTHI, IOCTUTAsi KAYECTBEHHOT'O pe3yJibTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C IPYTUMH YJICHAMUA KOMAaHIbI;
OIICHMBATh KaueCTBO CBOEro BKJIaJa B OOHIMH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITETILHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICH CTBHUSI.

PerynsiTuBHbIC YHHBeEpcaIbHbIe YUeOHbIEC 1eiiCTBUA

Camoopranuzanmus:
BBISIBIISATh TIPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIUX IS
peteHust (pU3NYECKUX 3HAHUI;
OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHAUBUIYaIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PELICHUN TPYIIION);
CaMOCTOATENIFHO COCTABJISATh aTOPUTM pEHIeHUs (PU3NUECKON 3a/1aydl WU IJIaHa
UCCIIEZIOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATh MPELJIAracMble BAPUAHTHI PEILCHU;
JIeNaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PELLICHUE.

CaMOKOHTPO/Ib, SMOLMOHANBbHBIM HHTE/VIEKT:
JlaBaTh aJ€KBATHYIO OLIEHKY CUTYALIMH U MpeJiaraTh MiaH e€ U3MEHEHNUS,
OOBSICHATh MPUYUHBI JOCTHKEHUS (HEIOCTUKEHHS) PE3y/IbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBBI B JAEATENbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS
(U3NYECKOro HUCCIIEOBaHMUs WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYaIUH, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIIHNX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBHE PE3YNbTATA LIEJIA U YCIOBUSM;
CTaBUTh ce0s HAa MECTO APYroro 4eioBeKa B XOJ€ CIOpa WM JUCKYCCHHM Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHuH (U3NYECKUX 3a7ad WIH B
YTBEPKJICHUSAX HAa HAyYHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HPEIMETHBIE PE3YJIbTATbBI

K xoHiy o0y4ueHust B 7 Kjacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:
UCIIOJIb30BaTh TOHSATHS: (PH3WYECKUEe W XWMHUYECKHE SBJICHUS, HAOJIOIEHUE,
OKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAUHUIBI (U3MUYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BeIlecTBa (TBEPIOE, JKHIKOE, ra3000pa3Hoe),
MEXaHMYECKOe JBI)KCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJMHEHHOE),



TpPaeKTOpHs, paBHOACUCTBYIOIIAs cuia, naedopmarus (yrnpyras, MIacTHYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (nuddys3us, TENMIoBOEe JABUKEHUE YaCTHUIl BEIIECTBA,
pPaBHOMEPHOE JIBH)KCHHE, HEPAaBHOMEPHOE JIBM)KCHHME, WHEPLUS, B3aUMOJIECUCTBUE
T€J, pPaBHOBECHME TBEPABIX TEJN C 3aKPEIUIEHHOW OChIO BpallEHHUs, Iepeaaya
JaBieHUsl TBEPABIMU TEJNaMH, >KMJKOCTSIMU M ra3aMu, arMoc(hepHoe aaBlieHUE,
IUIABAHWE TEJI, MPEBPALLCHHUS MEXAaHWUYECKOW SHEPruM) [0 ONHMCAHMIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
dbusnueckoe sBICHUE;

pacrno3HaBaTh NPOSBICHHE H3YYEHHBIX (U3MUECKUX SABJICHUM B OKPYKAIOIIEM
MHUpE, B TOM 4YHUClIE (PU3UUYECKHE SIBICHUSA B MPHUPOJE: MPUMEPHI JIBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSMH B )KMBOM U HEKMBOM IIPUPOJE, IEUCTBUE CUJIBI TPEHUS B
OpUPOJIE M TEXHHUKE, BIMAHHE aTMOC(PEPHOIrO AABJICHHS HA KUBOW OpraHu3M,
IJIaBaHUE pbIO, phIYark B TEJIE YEJIOBEKA, MPU 3TOM IMEPEBOAUTH MPAKTHYECKYIO
3a/la4y B Y4eOHYIO, BBIJIEISATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKU) (PU3UYECKUX
SIBJICHUM;

ONKCHIBATh HM3YYECHHbIE CBOWCTBA Tl M (DU3UYECKUE SIBJICHUS, HCIONIb3YA
¢usnyeckue BeIWYUHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMsl, IMyTb,
CKOPOCTb, CPEIHSISI CKOpPOCTb, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC TENA, CHJIA
TPEeHMsI, JaBJIECHHE (TBEPIOro Teja, >KUAKOCTH, Tra3a), BBITAIKUBAOLIAS CHIIA,
MexaHu4deckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIblL, KO3(DPPUIUEHT
IIOJIE3HOIO JEHCTBUS MEXaHU3MOB, KHHETUYECKAsl U IOTEHIMAIbHAs SHEPIUs), IPU
ONKCAaHUU TPABUIBHO TPAKTOBATH (PU3MUECKHM CMBICI UCHOJIb3YEeMbIX BEIWYHH,
uX OO0O3HAYEHUs M E€AUHULBI (U3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOLIUE JTAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMU BEIUYUHAMHU, CTPOUTD
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3UUYECKHE SIBJICHUS W TMPOLECCHI, UCHOIb3YS
MpaBWJIa CJIOKEHUs CUJl (BIOJb OJHOM mpsimMoid), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMmezaa, MPaBUIO paBHOBECUsl pbryara (0JI0Ka), «30J0TOE MPABHIION
MEXaHUKH, 3aKOH COXPAaHEHHsS MEXaHWYECKOM SHEpPru, Npu 3TOM J1aBaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSACHATH (PM3HYECKHUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalud IPAKTHKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
NPUYUHHO--CJIEACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 1 —2 JJOTMYECKUX II1aroB
c ornopoi Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUN, (PU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a7auu B 1—2 JEHCTBUA, MUCMONb3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOLINE (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3a7aud



3allMChIBATh KPaTKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (POPMYIIBI U
IPOBOJUTH Pacu€Thl, HAXOAUTH CIPABOYHbIE JAaHHBIE, HEOOXOAUMBIE JIsl PELICHUS
3a/1a4, OIIEHUBATh PEATUCTUUYHOCTh MOJYYCHHON (PU3UUECKON BEJIMUMHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HPU MOMOIIM (PU3MUECKHUX
METOJIOB, B OIKMCAaHUMU MCCIEAOBaHUS BBIACISATH MPOBEPSEMOE MPEANOI0KEHHUE
(ruroTe3y), pasauyaTh U MHTEPIPETHPOBATH IMOITYYEHHBIM pe3yJIbTaT, HaXOIUTh
OLIMOKY B XOJI€ OTbITA, JIEJaTh BBIBOJIBI 10 €TO PE3yJIbTaTaMm;

IPOBOJMTH OMbBITHI MO HAOMIOACHHUIO (PU3NYECKUX SIBJICHUM WM (PU3HUYECKUX
CBOWCTB Tel: (opMynupoBaTh NpPOBEpsiEMble MPEINONOKEHUsA, COOUpaTh
YCTAHOBKY U3 TMPEMJIOKEHHOIO0 OO0OpYAOBaHMUS, 3alUChiBaTh XOJ ONbITa MU
(GopMyIupOBaTH BHIBOJIBI,

BBITNIOJHSATH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACCHI TeNa, 00bEMA, CHUJIBI
U TEeMIepaTypbl C MHCIOJb30BAHUEM AaHAJIOTOBBIX U LU(POBBIX NPUOOPOB,
3aMKMChIBAaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJaHHON a0COFOTHOW NMOTPEIIHOCTH
U3MEPECHU;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYMHBI OT JPYrou
C UCIHOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTU IIYTH pPaBHOMEPHO
JBIDKYIIEroCs TeJla OT BPEMEHHU JIBH)KEHHMSI TENA, CHJIbBI TPEHHUS CKOJIBXKEHUS OT
BEca TeJa, KauecTBa 00pabOTKM MOBEPXHOCTEMN TENI MU HE3aBUCUMOCTH CHJIbI TPEHUS
OT IUIOLIAJX COIPUKOCHOBEHUS TE€J, CHJIbl YIPYrOCTH OT YIJIMHEHHUS INPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tejla U OT IJIOTHOCTH
KHUAKOCTH, €€ HE3aBHUCHUMOCTH OT IJIOTHOCTH Te€ja, OT TJyOWHBI, HA KOTOPYIO
HOTPY>KEHO TEeJI0, YCIIOBUH MJIaBaHUS Tell, yCIOBUM paBHOBECHS pbhluara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHWU Y4€OHOIr'0o HCCIEAOBaHUS, COOMpaTh YCTAHOBKY W
BBIMOJIHATG ~ U3MEpPEHUs, CleAysd MpeJIoKEHHOMY TIUIaHy, (UKCHUpPOBAThH
pe3yapTaThl  IMOJYYEHHOM 3aBUCHUMOCTHM  (U3MYECKMX BEJIMYUH B  BUJAE
NPEIJIOKEHHbIX Tal0iull ¥ TpapuKoB, JAelaTh BBIBOABI IO pe3yJbTaTaMm
HCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3NUECKMX BEJIMYHMH (IIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPHOIrO Tela, CHJIA TPEHUs CKOJBbXEHHUS, [aBJIEHUE BO3YyXa,
BBITAJIKMBAIOIAs CUJA, JCHCTBYIOIIAs Ha MOIPYKEHHOE B JKHUIKOCTh TEIO,
KO3(Q(PUIIMEHT  MOJE3HOro  JNEWCTBHS ~ MPOCTBIX ~ MEXAHU3MOB),  CIEAYA
MPENJIO)KEHHOM  MHCTPYKIMHU: TpPU  BBIIOJHEHUM  W3MEPEHH  coOuparhb
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYMCIIATH 3HAUEHUE NCKOMOW BEJIMYUHBI,
coOiofaTh MpaBUila TEXHUKU O€30MacHOCTH Mpu padore ¢ JabopaTopHBIM
000py10BaHHUEM;

yKa3bIBaTh MPUHUMUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETpP, COOOIIAIOIIMECS  COCYIbl, OapoMeTp, pblyar,
ITOJIBHPKHBIN M HEIOIBYIKHBIN 0JI0K, HAKJIOHHAS IJIOCKOCTB;



XapaKTepyu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOPOM HAa MX ONHUCaHUA (B TOM YHUCIIE: MOAIIUIIHUKH, YCTPOHCTBO
BOJIONIPOBO/JIA, TUAPABIUYECKUN MPECC, MAHOMETP, BHICOTOMEP, OPIITHEBOI HACOC,
apeoMeTp), UCIOIb3ys 3HAHUs O CBOMCTBaX (PU3MUECKUX SBICHUI U HEOOXOIUMBIE
(u3nyUecKre 3aKOHbl U 3aKOHOMEPHOCTH;
OPUBOANTH MpPHUMEPHl (HAXOAWTh HWHGOPMAIMIO O MNpUMEpax) MPaKTUYECKOro
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHM AJIsi 0OeCredeHUs
0€30MacHOCTH TpPU OOpalEHUH ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUSl 370pPOBbsI U COOJIIOJIGHUST HOPM HKOJIOTUYECKOTO TIOBEJICHUS B
OKPYXKAIOLIIEH CPEAE;
OCYILECTBIISITh OTOOP MCTOYHMKOB HMH(popMannu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHbIM TOWCKOBBIM 3alpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUM M IYyTEM
CpPaBHEHHS Pa3JIMYHBIX MCTOYHUKOB BBIIEIATH MHGOPMALIMIO, KOTOpas SBISETCS
MIPOTUBOPEUYUBON UITU MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh TMPU BBIIOJIHEHUH YYEOHBIX 3aJaHUN HAY4YHO--TIOMYJISPHYIO
AUTEpaTypy (PU3MUYECKOTO COACpP>KaHUS, CIPABOYHBIE MaTE€pPHAIbI, PECYpChl CETH
WuTepHer, BnaneTp Npu€MaMu KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
UHGOpMAIMHN U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2-3 ucToYHUKOB MHGOpMaIMK (HU3HUIECKOTO COACPKAHMS, B TOM YUCIIE TYOJTUIHO
Jenath KpaTKhue COoOOLIEHHWs O pe3yJbTaTax MPOEKTOB HJM  Y4eOHBIX
VCCIICIOBAHUN, TPU HSTOM TIPaMOTHO HWCIOJIb30BaTh W3YYEHHBIM MOHATHUUHBIN
anmapat Kypca (pU3uKH, COPOBOXKAATH BBICTYIJICHUE MTPE3EHTAIINEH;
Opy  BBIMOJHEHUM YYEOHBIX TMPOEKTOB W  HCCIEIOBAHUM  paclpeiesirh
00513aHHOCTH B TpYIIE B COOTBETCTBUH C MOCTABJICHHBIMH 3aJauaMH, CICAUTDH 3a
BBIMIOJTHEHUEM IUJIaHA JIEWCTBHM, aJ€KBATHO OIIEHUBATH COOCTBEHHBIA BKJIAJ B
NEATENbHOCTh TPYNINbl, BBICTPAUBaTh KOMMYHHKAaTUBHOE B3aWMOJEHCTBUE,
YYUTBIBAsE MHEHHE OKPYKAIOIIHX.

K xonIy 00yueHusi B 8 kyiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUTNXCS YMEHHIA:
UCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYII, TEINIOBOE JBUKEHUE aTOMOB
U MOJIEKYJI, arperarHbleé COCTOSHMS BEUIECTBA, KPUCTAUIMYECKHE M amMOp(dHbIE
TE€Ja, HACBIIIEHHBI M HEHACBIIEHHBI Map, BIAKHOCTh BO3/AyXa, TEMIIEpaTypa,
BHYTPEHHSSI DHEPTUsl, TEIIOBOM JIBUraTElb, SJIEMEHTAPHBIN AIEKTPUUECKUM 3aps,
ANEKTPUUECKOE TOJI€, TPOBOJHUKH U JTUAJEKTPUKU, MOCTOSHHBIM AJIEKTPUYECKHIM
TOK, MarHUTHOE I10JIE;
pa3nuyarh SABJCHHS (TEIJIOBOE PACHIMPEHHUE U CXKATUe, TEeIUIonepenaya, TemioBoe
paBHOBECHE, CMAayuBaHHWE, KaNWUIIPHBIC SIBICHMS, HCHApEeHHE, KOHJEHCALUs,
IUTABJIEHWE, KpUCTaIM3auus  (OTBEpAEBAHWE), KHWIIEHHE, TeIJlonepeaada



(TErI0npOBOIHOCTD, KOHBEKIIHS, U3J1y4YEeHHE), AIEKTPU3ALUS Tel,
B3aMMOJICHCTBUE 3aps70B, NEUCTBUS JJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHE,
B3aMMOJICHCTBUE MArHUTOB, ACHCTBUE MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM,
AJIIEKTPOMArHUTHAsT MHIYKLMS) MO ONHUCAaHUI0 UX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIINUX JAHHOE (DU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UUYECKUX SIBJICHUH B OKpYXKaloIIeM
MUpE, B TOM 4yuciie (U3NYECKUe SIBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KaNWUBIPHBIE SBJICHUS B MPUPOJE, KPUCTALIBI B NpUpoAe, ni3nydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera,
ANIEKTPUUECKUE SIBJIIEHUA B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJje 3eMJiH, Ipeld MomocoB, poJib MATHUTHOTO TMOJIS JUIA JKU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (DU3UUYECKUX SIBJICHUM;
ONKCHIBATh HM3yYEHHBICE CBOWCTBA Tel M (U3NYECKUE SBICHUSA, HCIOIb3YS
(¢u3nyeckue BEIMYMHBI (TeMIepaTypa, BHYTPEHHsSSI OSHEprus, KOJMYECTBO
TEIUIOTHI, YJAEJIbHAsl TEIUIOEMKOCTh BELIECTBA, YAENbHAs TEIUIOTA ILIABIICHUS,
ylelabHas TeIioTa NapooOpa3oBaHMs, YAENbHas TEIIOTa CrOpaHUs TOIUIMBA,
KOO(QQUIIMEHT TOJE3HOr0 JEWCTBUS TEIJIOBOW MAIIWHBL, OTHOCUTEJIbHAs
BJIQKHOCTb BO31YyXa, OJJEKTPUYECKUMU 3apsji, CHJIAa TOKA, DIJIEKTPHUYECKOE
HaNpsDKEHHUE, CONPOTHUBIIEHHE NPOBOJHUKA, YJIEIbHOE CONPOTUBIICHUE BEIIECTBA,
paboTa M MOILIHOCTh BJEKTPUYECKOr0 TOKa), NpPU OMNUCAHUU MPaBUIBHO
TPaKTOBaTh (U3NYECKUH CMBICT HCIHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS W
€IMHULIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYJbI, CBSI3bIBAIOLINE JTAHHYIO
(Gu3MUECKyl0 BEIMYHUHY C JIPYTUMU BEJIMYUHAMH, CTPOUTH IpaUKy H3y4EHHBIX
3aBUCUMOCTEN (DPU3MUECKUX BEIUYUH;

XapaKTepHU30BaTh CBOMCTBA TeN, (PU3MUECKUE SIBJICHHUS U MPOLECCHI, UCIOIb3Ys
OCHOBHBIE IOJOXEHUS MOJIEKYISIPHO--KUHETUYECKON TEOPUH CTPOEHUS BEILECTBA,
MPUHLUIT CYNEPHO3ULNHA TOJiel (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS
3apsaa, 3akoH Oma i yyacTka Lenu, 3akoH J/xoyns—JIeHna, 3aK0H coXpaHeHuUs
SHEPTHUH, MPH STOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTEMaTUYECKOE BBIPAXKCHMUE;

OOBSACHATHh (PU3MYECKHE MPOLECCHl U CBOWMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalun MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOTMYECKUX II1aros
Cc onopoil Ha 1-2 H3y4EHHBIX CBOMCTBA (PUINYECKUX SIBJICHUH, (PUHMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacyéTHble 3a7auu B 2—3 JEHUCTBUA, HUCIONb3YS 3aKOHBI U (DOPMYJIBL,
CBs3bIBAlONIME (PU3MYECKHE BETUYMHBI: Ha OCHOBE aHajlu3a YCIOBUSA 3aJayd
3alMChIBaTh KPATKOE YCJOBHME, BBIABISATh HEAOCTATOK JAHHBIX [UJISl PELICHUS



3aJladyu, BBIOMpPATh 3aKOHBI W (QopMysbl, HEOOXOoAUMBbIE st €€ pelieHus,
IPOBOJIUTH PACUYETHl M CPABHUBATH MOJTYYEHHOE 3HaUYCHUE (DU3MYECKON BETMYUHBI
C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPH MOMOIIM (PU3NYECKUX
METOJIOB, HCIOJNb3ysl ONUCAaHUE HCCIEAOBAHUS, BBIACIATh IPOBEPSIEMOE
IPEANOI0KEHNE, OLIEHUBATh MPABUJIBHOCTh MOPSAIKAa MPOBEACHUS HCCIIEIOBAHUS,
JenaTh BIBOJBL;

IPOBOJAUTH OMBITHI MO HAOMIOACHUID (PU3NYECKUX SABJICHUM WM (U3NYECKUX
CBOMCTB TeN (KaNWUISIPHBIE SIBJICHUS, 3aBUCUMOCThH JABJICHUSI BO31yXa OT €ro
o0Bb€Ma, TeMmrmepaTypbl, CKOPOCTH TMpollecca OCTHIBAHMUS W HarpeBaHusi Mpu
M3IIy4YEHUU OT I[B€Ta H3Iydarolleld (IMOrJIoNaroleil) MOBEpXHOCTH, CKOPOCTh
WCIIApEHUs] BOJbI OT TEMIIEPAaTypbl KUAKOCTH M IUIOIAAM €€ IMOBEPXHOCTH,
AJEKTPU3ALMUSA TEN U B3aUMOIECHCTBHUE DIJIEKTPUUECKUX 3apsAJIOB, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIU3allisi MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JNEHUCTBHUSI MAarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOWCTBA AJIEKTPOJIBUTATEIISI MOCTOSSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSEMBIC
MPEANONOKEHUA, COOMpaThb YCTAHOBKY W3 MPEIJIOKEHHOIO 00OpyIOBaHMS,
OIMCHIBATH XOJI OMbITA U (POPMYIMPOBATH BHIBOIBI,

BBIMIOJIHATh TMPSAMBIE HW3MEPEHUS TEMIIEpaTypbl, OTHOCHTEIIbHOW BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKAa, HANPSDKEHHS C MCIOJIb30BAHMEM aHAJOrOBBIX MPHUOOPOB H
JAaTYMKOB (DU3MUECKUX BEIMYMH, CPABHHUBATh PE3YJIbTAaThl U3MEPEHUU C YUETOM
3aJlaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

IPOBOJINTH UCCJICOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIMUUHBI OT JIPYron
C HCHOJB30BAHMEM MPAMBIX HM3MEpPEHUH  (3aBUCHUMOCTb  COINPOTHUBJICHHUS
OPOBOJHMKA OT €ro JUIMHBI, IUIOL[AJAW IONEPEYHOr0 CEYEHUS M YAEIbHOIO
CONPOTHUBIICHHS] BEUIECTBA MPOBOAHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK,
OT HaOpsOKEHHsT Ha NPOBOAHUKE, MCCIEJOBAaHUE IIOCIEIAOBATEIBHOIO H
MapaJlJIeIbHOTO  COEAUHEHUN MPOBOJHUKOB): IJIJAHUPOBATh  HCCJEIOBAaHUE,
coOupaTh yCTaHOBKY W BBINIOJHATH MU3MEPEHHUs, CIEAys MPEUIOKEHHOMY ILJIaHy,
(GUKCHPOBaTh pe3yNbTaThl MOJTYYCHHON 3aBUCUMOCTH B BHJIE TaOJIHIl U TPaUKOB,
JenaTh BBIBOABI 110 PE3YJIbTAaTaM HCCIIEIOBAHUS;

MPOBOAUTh  KOCBEHHBIE  HM3MEpeHUs  (PU3NYECKUX  BenM4uH  (yaenbHas
TEIJIOEMKOCTh BEILECTBA, CONPOTUBIEHUE NPOBOAHMKA, PadOTa M MOILIHOCTb
AJIEKTPUYECKOI0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY, CJenysl NpPeIjOoKEHHOM WHCTPYKUHMH, W BBIUYUCIATH 3HAYEHUE
BEJIMYUHBI;

coOofaTh MpaBUjla TEXHUKU O€30MacHOCTH Mpu padoTre ¢ JabopaTOPHBIM
000py10BaHUEM;



XapaKTepU30BaTh TPHUHIMIBI JCHCTBUS W3YYCHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOWCTB € ONMOPOM Ha MX ONMCaHUA (B TOM YHUCJE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMETpP, BOJBTMETpP, CUETUYHMK DIICKTPHUECKOMN
SHEPrUM, 3JIEKTPOOCBETUTENbHbIE MPHOOPBI, HarpeBaTElbHbIE 3JIEKTPOIPUOOPHI
(MpUMEPBI), IEKTPHUUECKHUE MPETOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOIBUTATEIh
IOCTOSIHHOTO TOKa), HCIOJNb3Ysl 3HAHMSI O CBOMCTBAX (PU3MYECKUX SIBJICHUA U
HE00X0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPONUCTBA U M3MEPHUTEIbHBIE MPHUOOPHI TIO
cXeMaM M CXEMaTHMYHbIM pHUCYHKaM (GKUJIKOCTHBIH TEPMOMETp, TEpPMOC,
NICUXPOMETpP, THUTPOMETpP, JBUTATEIh BHYTPEHHETO CrOpaHMs, JIIEKTPOCKOTI,
peocTaT), COCTAaBJIATH CXEMbI AJIEKTPUYECKHX LENeld C MOCIeI0BaTeIbHBIM |
napajuieJbHbIM COCAMHEHHEM JJIEMEHTOB, pa3iuyas YCJIOBHbIE O0003HAUCHUS
AJIIEMEHTOB JJICKTPUYECKUX IICTICH;
OPUBOAUTH MPUMEPHI (HAXOAUTH HWH(GOPMAIUIO O MpHUMeEpax) MPaKTHUYECKOTo
UCTIOh30BaHMs (PU3UUYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU I OOCCIICUCHHSI
6e3omacHOCTH Tpu OOpalleHuu ¢ MpuOopaMu M TEXHHUUYECKUMHU YCTPOMCTBamH,
COXpaHEHUsSI 370POBbsI W COONIIOJIEHUST HOPM JKOJIOTUYECKOTO TIOBEICHUS B
OKPYXKAIOIIIEH CPEIIE;
OCYIIECTBIISITh MOUCK MH(pOpMauu (U3NYEcCKoro coaepkanust B MHTepHeTre, Ha
OCHOBE HMMEIOIMXCSI 3HAHUN U MYTEM CpaBHEHUS JTOMOJIHUTENbHBIX UCTOYHHKOB
BBIJICIATh WH(GOPMAIUIO, KOTOpasi SBIISIETCS MPOTUBOPEYUBONM WM MOXKET OBITH
HEJI0CTOBEPHOM;
UCTIONIb30BaTh TIPU BBIIOJIHEHUH YYEOHBIX 3a7aHUN  HAYYHO--TIOMYJISPHYIO
auTeparypy (PU3MUYECKOTO COACpP)KAHUS, CIPABOUYHBIC MAaTEPHAIIBI, PECYPCHl CETH
Wntepuer, BmageTh npuéMaMHM KOHCIIEKTHPOBAHHS TEKCTa, IpeoOpa3oBaHUs
UHGOPMAIIH U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPATKHE YCTHBIE COOOIEHus, 0000mas
MH(OPMAIIMIO U3 HECKOJBKHUX HCTOYHUKOB (PU3UYECKOrO COAEpPKAHUS, B TOM
qyclie MyOJUYHO MPECTaBISITh PE3YAbTaThl MPOCKTHOW WM HCCIICIOBATEIbCKON
JNEATENBHOCTA, TPU 3TOM TPaMOTHO HCIOJIb30BaTh W3YUYECHHBIA MOHATUHHBIN
ammapaT Kypca (GU3UKH, COPOBOXKIATh BBICTYIIJICHHE TTPE3CHTAIINCH;
IpU BBIIOJHEHUN Y4EOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MYECKHX IMPOIECCOB
pacmipenensiTh O0S3aHHOCTH B TpYIIEe B COOTBETCTBHH C IOCTaBICHHBIMU
3aJjauaMM, CJIEIUTh 3a BBIIOJHEHHEM IIJIaHa JCHCTBUM W KOPPEKTUPOBATH €rO,
aJICKBaTHO OI[CHUBATh COOCTBEHHBIN BKJIAJl B JEATEILHOCTD TPYIIIBI, BEICTPAUBATh
KOMMYHUKATHBHOE  B3aMMOJIEWCTBUE, TPOSBISIST  TOTOBHOCTh  pa3peliarhb
KOH()JTUKTBHI.

K koHiry o0yueHus B 9 kiacce npeiMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJaIOIIUXCST YMEHUI:



UCTIOJB30BaTh TOHATHUS: CHUCTEMa OTCuéTa, MarepHalbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHMs,  Aepopmauus  (ympyras,
IIacTU4ecKas), TpEHUe, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3ku, HEHTP TSHKECTH, a0COMIOTHO TBEPIOE TENO, LEHTP TSKECTU TBEPIOTO
T€la, PaBHOBECHE, MEXaHWYECKHWE KOJIEeOaHWs U BOJIHBI, 3BYK, HH(QPA3BYK H
yIBTPa3BYK, 3JIEKTPOMArHUTHHIE BOJHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JaIbHO30PKOCTh, CHEKTPhl UCITYCKAHUS U MOIJIOIIEHUs, albda-,
OeTa- U raMMa-U3JIydCHHUs, U30TOIBI, SJCpHAs YHEPTeTHKA,;

pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEWHOE ABM)KECHUE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE MJBW)KCHHE, CBOOOJHOE TAaJeHUE Te,
paBHOMEpHOE JBIJKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHUE TeEJ, PEAKTUBHOE
IBM)KEHHE, KoeOaTeIbHOE IBUKEHHE (3aTyXalolUe U BhIHYK/ICHHbIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBW)KCHHE, OTpaXCHHWE  3BYyKa, MPSMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaXEHHUE U TMPEJIOMIICHHE CBETa, TMOJIHOE BHYTPEHHEE
OTpaKEHHUE CBETA, Pa3lIOKEHHE OCIIOTO CBETA B CIICKTP U CIOKEHHUE CIICKTPaTbHBIX
[[BETOB, JUCIEpPCUsl CBETa, €CTECTBEHHAs pPAJUOAKTUBHOCTh, BO3HUKHOBEHHUE
JTMHEWYATOTO CIIEKTpa M3ITy4eHHs) MO0 OMUCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PM3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UUYECKUX SIBICHUH B OKPYXKAIOIIEM
mupe (B TOM uucie (U3NYECKHUe SIBJICHHS B NPUPOZE: NPUIIMBBI U OTJIMBBHI,
nBwkenne 1iaHer (CONHEYHON CHCTEMbI, pPEaKTHUBHOE JABM)KCHHE IKUBBIX
OpPraHu3MOB, BOCIPHITHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, LIYHAMH, 3XO0, LIBETA T€JI, ONTUYECKUE SBJICHUS B MPUPOE, OUOIOTHYECKOE
JCHCTBUE BUAMMOTO, YIBTPAQHOJIETOBOTO W PEHTTEHOBCKOTO M3IIyYEHUH,
€CTECTBEHHBIM pPagMOaKTUBHBI (OH, KOCMHUYECKHE Jy4H, pPaJlOaKTHBHOE
U3Ty4CHHE TPUPOIHBIX MHHEPAJOB, NEHCTBHE PaTUOAKTHBHBIX H3Iyd€HUN Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUECKUX SIBICHU;

ONMCHIBATh M3yYEHHBIC CBOWCTBA TeN M (PU3UUYECKUE SIBIICHUSA, HCIIOIB3YS
¢usnyeckue BETUMYMHBI (CpPEedHSE W MTHOBEHHAas CKOPOCTh Tela IIpu
HEpaBHOMEPHOM JIBIDKCHUH, YCKOPEHHE, TIepeMeIeHHe, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHHsI, CHJIa YIPYroCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOMHOTO IMaJIeHus,
BEC Teja, UMITYJbC Tella, WMITYJIbC CHJIbI, MEXaHH4Yeckas padoTa U MOIIHOCTH,
NOTEHUMAIbHAs JHEprusi Tejla, MOAHATOrO0 HaJ TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMAIbHAS JHEPTUsl CXKATOW MPYXKUHBI, KWHETHYECKas OSHEPrus, MOJIHas
MeXaHWYecKasi SHEprus, MepUoj U 4acToTa KoueOaHuM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUS CPENbl), MPU
ONMCAaHUU TPABUJIIHLHO TPAKTOBATHh (PU3MUECKHI CMBICI UCTIOIb3YEMBIX BEIWYHH,
0003HAYEHUSI U €OUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTHh (POPMYIIBI,



CBSI3BIBAIONIUE JTAHHYIO (DU3MUECKYIO0 BEJIMUMHY C APYTUMU BEIUYWHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYNH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS W TPOIECCHI, HCIIONB3YS
3aKOH COXpAaHEHWS OSHEPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYMEPNO3UIIUA CHWJI, TIPUHIMI OTHOCHUTEIbHOCTH ['amuies, 3akoHbl HproToHa,
3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKECHUS U MPEIOMIICHUSI CBETA, 3aKOHBI
COXpaHEHHS 3apsIOBOIO M MAcCOBOTO YHCEN MPU SAEPHBIX PEAKIUSAX, TIPH ITOM
JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alHMCHIBATh €r0 MaTeMaTHYEeCKOe
BBIpAKCHUE;

OOBSACHATHh (PU3UYECKHE TIPOIECCHI U CBOMCTBA TEJ, B TOM YHKCIIE M B KOHTEKCTE
CUTyallUd TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH MPUIMHHO--
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKUX IIIaroB C OMOPOM
Ha 2-3 WM3YYCHHBIX CBOWCTBA (PU3WYECKUX SIBICHHUM, (PU3NICCKUX 3aKOHOB HWJIH
3aKOHOMEPHOCTEN;

pemath pacu€THBIE 3a7add (ONMUparoIIuecs Ha CUCTeMYy W3 2-3 ypaBHEHHUH),
WCITOJIb3YyS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKIE BETUIMHBI: HA OCHOBE
aHaM3a YCJIOBHS 3aJla4yl 3allMChIBATh KPATKOE YCIIOBHE, BHISBIIATH HEIOCTAIOIIHEC
WK W30BITOYHBIC JlaHHBIC, BHIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAMMBIC IS
peIIeHHsI, TMPOBOIUTH PACUYETHI W OICHHWBATh PEATUCTUYHOCTH TOTYYECHHOTO
3HAYCHUS (PU3NYECKON BEITUUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXHO PEIIUTh MPH MOMOIIHA (PU3NIECKUX
METOJIOB, HCIIOJNBb3ysl ONUCAaHUE WCCIEAOBAHUS, BBIJCIATh IMPOBEPSIEMOE
IIPENONIOKEHNE, OIEHUBATh MPABWILHOCTh MOPSIKA MPOBEACHUS HCCIICIOBAHMS,
JIeNaTh BBIBO/BI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUI 1 OIBITOB,;
MPOBOJIUTH OMBITHI IO HAOMIOACHHUIO (PU3NYECKUX SBJICHUM WM (DUIHIECKUX
CBOWCTB TeJ (M3ydeHHe BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXPAaHEHUS YHEPTHH,
3aBUCHUMOCTh TEpHOJia KOJICOAaHWW TPYKMHHOTO MAasTHHUKAa OT MacChl Tpy3a H
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MallbIX KOJIeOaHUH,
NPSMOJMHEHHOE PACIPOCTPAHEHUE CBETA, Pa3lIoOKEHUE OCNIOro CBeTa B CIEKTD,
M3Y4YCHHUE CBOWCTB M300paXEHHS B IUIOCKOM 3€pKajie M CBOMCTB H300paKCHUS
npeaMeTa B COOMpaAroled JMH3e, HaOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX
CIEKTPOB H3IYyYCHHUS): CAMOCTOSTEIHRHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHUs, ONTUCHIBATH XOJ OMBITA U €T0 PE3YNIbTaTh, (POPMYIUPOBATH
BBIBO/IbI;

IIPOBOIMTH MPU HEOOXOAMMOCTH CEPHUIO TPSAMBIX U3MEPECHHM, OTIPENETss CpeaHee
3HAUCHUE M3MEPSIeMON BEeMUYUHBI ((POKYCHOE pacCTOSHHE COOMpArOIIeH JIMH3bI),
000CHOBBIBATh BBIOOP CIIOCOOa U3MEpPEHHUsl (M3MEPUTEIILHOTO TPUO0opa);
IPOBOJMTH  WCCIECIOBAHWE  3aBHCHUMOCTEH  (PU3MYECKMX  BEIUYMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX M3MEPEHHH (3aBUCMMOCTh IyTH OT BPEMEHH TIpH



PaBHOYCKOPEHHOM JIBJKEHUM 0€3 HadaJlbHOM CKOpOCTH, Iepuojaa KojeOaHui
MaTeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsI CBETA
OT yrja MNaJeHHs M Yrja MOpeJoOMJIEHHs OT yrja MaJeHus): IUIAHUPOBATH
UCCIIEIOBAHNE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PUKCHUPOBATh PE3YJIbTAThI
NOJIyYYCHHON 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BUAE TaOMUI[ U TpadHKOB,
JIeJIaTh BBIBO/BI 11O PE3yJIbTaTaM MCCIEI0BaHHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NUYECKUX BEJIWYUH (CPEeqHssi CKOPOCTh U
YCKOPEHHE TeNla MpU PABHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOJHOIO
najieHus, KECTKOCTh  MPYXKHUHBL, KOI(POUIUEHT  TPEHUS  CKOJBXKCHHUS,
MExaHuueckass paboTa W  MOIIHOCTb, 4YacToTa MW TEepuoj  KoJeOaHHit
MaTEeMaTHYeCKOr0 M MPYKUHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOHMparouieit
JWH3BI,  PAJMOAKTUBHBIA  (OH):  IJAHUPOBATb  M3MEPEHHs,  COOHpaATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHITh U3MEPEHUS, CIIEys IPENTI0KEHHON
WHCTPYKIIMHU, BBIUYUCIATH 3HAYECHHE BEJIMYMHBI M AHAIM3HPOBATH IOTYyYEHHBIE
pe3yabTaThl C YI4ETOM 3aJaHHOM MOTPEIIHOCTU U3MEPEHMUI;

coOmoiaTh TpaBuiIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ Jab0paTOPHBIM
000py/10BaHUEM;

pa3nnyaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (PM3UUYECKUX MOJEJIEH: MaTepraibHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOUCUHBIA UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUIaHeTapHas MOJIENb aTOMa, HYKJIOHHAsl MOJIeIb AaTOMHOTO s171pa;

XapaKkTepru30BaTh MNPUHLMNBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOpPOW Ha HX ONUCaHUs (B TOM 4YHCIE: CIHUIOMETpP, NaTYUKU
NOJIOKEHHUSI, PACCTOSHHMS M YCKOPEHUs, PpaKeTa, 3XOJOT, OYKH, IEpPUCKOII,
doroanmnapar, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOM, JO3UMETP, Kamepa
Bunbcona), wucnonb3yss 3HaHHA O CBOMCTBaX (U3MYECKUX SBJICHUM WU
HE00X0IMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHUYHBIE PHCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOWCTB, H3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTHUECKHX IPOLIECCOB MPH
pelIeHUN y4eOHO--TIPaKTUUYECKUX 3a]ad, ONTUYECKHE CXEMbI JIsi HOCTPOCHMUS
M300pakeHUM B MIIOCKOM 3€pKalie U COOMparouie JuH3E;

OPUBOAMUTH MpPHUMEPHl (HAXOAWTh HWH(GOPMALMIO O MNpHUMEpax) MPaKTUYECKOro
MCITOJIb30BaHUS (PU3NYECKUX 3HAHMI B MOBCEIHEBHOM XU3HU NJIsi 00ECIEeUEHHUs
0€30MacHOCTH MpPH OOpALEHUH € NPUOOpPaMH U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IIOBEJICHUS B
OKpY>Karollen cpee;

OCYILECTBJIATh MOMCK HH(pOpManuu Qunueckoro coaepxkaHusi B HHTepHeTe,
CaMOCTOSITENILHO (HOPMYIUPYS TOUCKOBBIM 3aMpoC, HAXOAUTh MYTH ONpPEAETICHUS
JIOCTOBEPHOCTHU TMOJYy4E€HHOM HWH(OpMalMK HAa OCHOBE HMEIOIIMXCS 3HAHUU U
JOTIOJTHUTENIbHBIX HCTOYHUKOB;



UCMOJb30BaTh IPU BBINOJHEHUU YYEOHBIX 3aJaHUl HAYYHO--TIOMYJISIPHYIO
AUTEpaTypy (PU3UUYECKOrO COAEpP)KaHUS, CIPABOUHBIE MATEPHUAJIbI, PECYPCHl CETH
WnTepHer, Bianerp Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
UHGOpMAIMHN U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHBbIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(OpPMAIMKM U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COMEPIKAHUS, IMyOJINIHO
IIPEACTABIATh PE3YyJbTAaThl IPOECKTHOW WM HCCIIEI0BATEIbCKON AEATEIbHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJIb30BAaTh U3YYEHHBIN IMOHATUWHBIN anmapar u3y4aeMoro
pa3nena (U3MKH W COMPOBOXKIATh BBICTYIUIEHHWE TMIpE3eHTAle C y4éToMm
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne HaunMeHoBaHue pa3iesioB U TeM K 0 (uudposbie)
n/n NPOrpaMMmel Bcero 0; TPOJBHLIE pﬁalcanecxme oOpa3oBaTe/bHbIE
padoThbI padoThbI pecypebi
Pa3nen 1.®u3uka U €€ poJib B NO3HAHUH OKPYKAIIIEro Mupa
bu6moreka IIOK
11 Du3HKa - HayKa O NPUPOAE 2 0 0 https://m.eds00.ru/7f416194
but6moreka [JOK
2
1.2 du3nyecKre BEIUYNHBI 0 0 hitps://m.eds00.r/7f416194
. Bbub6morexa IIOK
2 0 1
1.3 EcrecTBeHHOHay4YHBII METO TTO3HAHUS https://m.edsoo.ru/7£416194
Hroro no pasaeny 6
Paznen 2.1lepBoHavyalibHble CBEAEHHS O CTPOEHHH BellleCTBA
bu6moreka [JOK
1 1
2.1 Crpoenne semectsa 0 https://m.edso0.ru/7f416194
29 JIBr>KeHUE ¥ B3aUMOJ Sl CTBUE YaCTHII 2 0 1 bubmmoreka [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
but6moreka [JOK
2 1 1
2.3 ArperaTHbl€ COCTOSTHUS BEIIECTBA https://m.edsoo.ru/7£416194
Hroro 1o paszgeny S
Pa3znen 3./IBUKeHHE U B3aMMOAEHCTBHE TeJl
bu6morexa IIOK
3 0 1
3.1 Mexanueckoe ABIKCHHE https://m.edso0.ru/7f416194
bubmmoreka [IOK
4 1
3.2 HMuepus, macca, mioTHoCTs 0 https://m.edso0.ru/7f416194
3.3 Cuna. Bugsr cun 14 1 2 bubmmorexa [{OK



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.edso0.ru/7f416194

Utoro no paszzeny 21
Pa3znen 4./laBjieHne TBEPABIX TeJ, JKHIAKOCTEH W razo
41 Hasnenue. [lepenava naBieHust TBEPIBIMU 3 1 bu6morexa [IOK
' TeJIaMH, >KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5 0
4.2 JlaBeHue KuaKoCTH https://m.edso0.ru/7f416194
but6moreka [JOK
6 1
4.3 Atmoceproe aasienne https://m.edso0.ru/7f416194
44 JleficTBUE )KUAKOCTU U ra3a Ha MOrpyKEHHOE 7 3 bubmmorexa [IOK
' B HUX TE€JIO https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paznen 5.PaGora m MOIIHOCTDH. JHeprus
bubmmoreka [IOK
3 1
>1 Pabora u mouocT, https://m.edsoo.ru/7f416194
bub6moreka [JOK
5 1
5.2 Hpoctre MexaHH3MEI https://m.edso0.ru/7f416194
bu6moreka [JOK
4 0
>3 Mexanuteckas SHeprus https://m.edso0.ru/7f416194
Utoro no paszzeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KVIACC

KojsnuecTBo yacos JIEKTPOHHBIE
HauMeHoBaHMe pa3iejioB U TeEM (uudposbie)
Ne n/m IpOrpAMMEI Beero KOﬁHTpOJILHLIe HpﬁaKanecxne 06pazoBATEIBHbIE
padoThI padoThI pecypebi
Pasznes 1.TermoBble siBJIeHUs
. bu6moreka [JOK
: 7 0 0
1.1 CrpoeHnue u cBoiicTBa BellleCcTBA https: //m.edsoo.ru/7f4181ce
but6moreka [JOK
: 21 1 5
12 Teruiossie npoueccel https://m.edsoo.ru/7f4181ce
Hroro no pasaeiy 28
Pa3nen 2.9/ eKTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIEKTPUYECKUE 3apsAbl. 3apsHKEHHBIE TeIa U 7 0 1 bubmmorexa [{OK
' HX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
: 20 1 7
2.2 [TocTOSsIHHBIN IEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
: 6 1 15
23 MarHHTibie SB1CHHS https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
: 4 0 0
24 DIEKTPOMArHHTHAA HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
Pe3zepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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 KVIACC

KojsnuecTBo yacos JIEKTPOHHBIE
HaunMeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ IpOrpAMMEI Beero KOﬁHTpOJILHLIe HpﬁaKanecxne 06pazoBATEIBHbIE
padoThI padoThI pecypebi
Pa3znes 1.Mexannueckue siBJICHUSI
MexaHndecKoe IBUIKEHUE U CLIOCOOBI €TI0 bu6moreka [JOK
1.1 10 0 1
OMMUCAHUS https://m.edsoo.ru/7f41a4a6)
. bu6moreka IIOK
. 20 1 3
12 BanvopeficTsue Tex https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
: 10 0 3
13 3aKOHEI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paszgeny 40
Pa3znen 2.Mexanunueckue K0JIeOAHUS M BOJIHBI
Bbu6morexa IIOK
7 0 3
2.1 Mexanuueckue koneoanms https://m.edsoo.ru/7f41a4af
bu6moreka [JOK
: . 8 1 3
2.2 MexaHu4eCkHe BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
HWroro no pasaeny 15
Pa3nen 3.9,1eKTPOMATHUTHOE MOJI€ ¥ 3JIEKTPOMATHHUTHBIE BOJIHBI
31 DJIEKTPOMarHuTHOE MOJIE U 6 0 2 bu6motexa [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4af
Hroro no pasaeny 6
Pa3nen 4.CBeToBbIe IBJIEHUS
bu6moreka [IOK
6 0 2
4.1 3aKOHBI PACHIPOCTPAH CHHUA CBETA https://m.edsoo.ru/7f41a4a6)
bubmumoreka [IOK
: 6 0 3
4.2 JIuH3BI ¥ ONITHYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6enoro cBera B CIEKTP 3 0 2 bubmorexa HOK

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

Uroro no pazneny

15

Pa3gea 5. KBaHTOBBIE SIBJICHUSA

5.1 HcnyckaHnue v OTJIOIEHNE CBETA aTOMOM 4 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 E_tg; ;rzfgsag 8/5 f4la4a6
Hroro mo pazneny 17
Pa3nea 6.I1oBTOPUTEILHO-00001IIAIO M MOAY/]Ib
6.1 [ToBTOpEHUE U 0000IIEHUE COEePIKAHUS 9 2 bubmumoreka [IOK
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6)
Htoro 1o paszgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




YTBepxaar

J{MpeKTOop HIKOJIbI

/H.B. HagbipuiuHa/
«  » 2023
INOYPOUYHOE IINTAHUPOBAHMUE
11O ®PU3UKE 7 KJIACC
KoJsinuecTBo yacoB DJIeKTPOHHbIE
Jr:;-)n Tema ypoka Beero Kontpoabnsie| IlpakTHueckue ggl?al;z?;feﬂbﬂm e
padoThI padoTHhI pecypebi

1 ®dusnka — Hayka o npupope. SABieHus 1
IPUPOIBI
Du3nYecKue SIBICHUSA 1
du3nyecKkre BEJIMYNHBI U UX U3MEPEHUE 1
Ypok-uccinenoanue "M3mepenue

4 TEMIIepaTyphl IIPHU MTOMOIIH KUJKOCTHOTO 1 1
TEPMOMETPA U IATYUKA TeMIepaTyphbl”

5 MeTtonbl HAy4YHOT O TIO3HAHA. Onucanue } 1 bubmoreka [TOK
(bM3UYECKHX SIBJIEHUN C MTOMOIIBIO MO een https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoressl:

6 JaJbHOCTH OJIETA APUKA, TYILIEHHOT O 1 1
TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OOJIbIIe
BBICOTA MyCKa"

7 Crpoenue BemecTa. ONBITHI, JOKa3bIBAIOLINE 1 bubmmoreka [TOK
JMCKPETHOE CTPOEHUE BEUIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBWDKEHUE YaCTHI] BELECTBA 1 bubmaorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccinenoanue «ONBITHI 1O 1 1



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

HAOJIIOICHHUIO TEMJIOBOTO PACIIUPEHHSI Fa30B»

10 ArperaTHbl€ COCTOSIHUS BEIECTBA
Oc00eHHOCTH arperaTHbIX COCTOSIHHI BOJBI.
11 O06o0meHue 1o ;)a:«;z[eny «HepBOHa‘IaHBHile EH6J_IHOTeKa HOK
CBEJLCHIS O CTPOCHHH BOLICCTBAY https://m.edsoo.ru/ff0a0378
12 Mexanundeckoe nBrkeHne. PaBHomepHoe 1 bu6moteka [JOK
HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [{OK
13 Cropocte. ExMHuILEL ckopocTH https://m.edsog ru/ff0a079c
14 Pacyer myTu 1 BpeMeHU ABMIKEHUS BH6J_IHOTCK3 HOK
https://m.edsoo.ru/ff0a0ae4
15 Wueprusi. Macca — Mepa HHEPTHOCTH Tel Eﬁﬁggggggﬁmamlo
16 [InotHOCTH BemecTBa. Pacuer macchl u bu6mmoreka [JOK
00beMa Teja 10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paTopHa$.{. paborta «Onpenenenue
TUIOTHOCTH TBEPAOTO TEIa»
18 Pemenue 3amaq mo teme "IlnorHOCTH bu6moreka [JOK
Benlecrna” https.//m.edsoo.ru/ff0al23c
19 Cuna kKak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabGopaTopHas pabora «M3yueHue
20 3aBUCUMOCTH pacTsDKeHus (aedopmariim)
MPYKHHBI OT ITPUIIOKEHHON CHIIBI»)
21 [[SIBnenue Tsarorenus. Cumia TSHKECTH
| ey ke el BuGorea 101
TspecTi" https://m.edsoo.ru/ff0al778
23 Cuna Ts>KeCTH Ha IpyruX IUIaHeTax. bubmmorexa [{OK
PU3NYECKHE XapAKTEPUCTUKH MIIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cui. [Ilnnamomerp bu6mmotexa [IOK



https://m.edsoo.ru/ff0a0378
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
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

bubmmoreka [IOK

25 Bec tena. HeBecomocTh . 1o

https://m.edsoo.ru/ff0al778

26 CrnoxeHure IBYX CHJI, HAITPABJICHHBIX 110 bu6morexa [IOK
OJIHOM mpsiMoi. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

27 Pemienue 3amau no teme "PaBHoaeicTByrO IS
cun"

28 Cuna tpenus u e€ Bunbl. TpeHue B npupoae u bu6moTtexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopHas pabota «3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHHS OT bubmmorexa [IOK
CHUJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIONIUXCS TIOBEPXHOCTEH

30 Pemenue 3ama4 Ha onpeneieHue
PaBHOIEH CTBYIOIIEH CHUJIBI
Pemenune 3amay no remaMm: «Bec Temay»

; bubmmoreka [IOK

31 «I"paduyeckoe nzodpaxenue cum», «CUIIbI», ] 1o
«PaBHOJCHCTBYIOMAA CHI https://m.edsoo.ru/ff0alde0
KonTtponsHas pabota o remam:

32 «Mexannueckoe IBHKEHHE)», «Macca,

MJIOTHOCTHY, «Bec Tenay, «'paduueckoe
n300pakeHue cuin, «CHIIbIY

33 Hanenue. CriocoObl yMEHbIICHUS U bu6moreka [JOK
YBEJIMYEHUSI TaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCMMOCTh J1aBJICHUS ra3a bu6mmoreka [JOK
0T 00bEMa, TEMITEpaTypPhl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBieHust TBEPABIMU TEIAMU, bu6moreka IIOK
JKUJKOCTSIMU W Ta3aMu. 3akoH [lackaiis https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KMAKOCTH M T'a3€, BHI3BAHHOE bu6mmoreka [JOK
JICHCTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo Teme «/laBnenue B bu6moreka [JOK

JKUIKOCTHU M Trase. 3axkoH [lackais)

https://m.edsoo.ru/ff0a2826
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bubmmoreka [IOK

38 Coobdmaronmecs cocyer https://m.edsoo.ru/ff0a2970
39 ['unpaBnnueckuit mpecc bubmorexa OK
P P https://m.edso0.ru/ff0a3136
40 Manomerpel. I1opiHEBOH KUIKOCTHBIN HACOC
a1 ATmocdepa 3emin 1 IPUYUHBI e€ bubmoreka [IOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6moreka [JOK
42 Bec Bo3znyxa. ATMocdepHoe faBieHNe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmochepHoro gaBiaeHus. OnbiT bubmmorexa [IOK
Toppuueniamn https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(EPHOT0 JaBJICHUS OT bubmmorexa [IOK
BBICOTHI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
Bapometp-anepona. AtMochepHoe TaBICHUE bubmmorexa [{OK
45
Ha pa3JIMYHbIX BHICOTaX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau no reme " Atmocdepnoe
naBieHue"
47 JlelicTBUE )KUAKOCTU U ra3a Ha MOrPYyKEHHOE bubmmorexa [{OK
B HUX TeJI0. ApXHMea0Ba Cuia https://m.edsoo.ru/ff0a3276
8 | smammoneh . aeersyioutei i Butmtorexa LIOK
m A yIot https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPY>KEHHOE B KUJIKOCTBY
JlabGopaTopHas pabora mo Teme
49 «HccrenoBanue 3aBUCUMOCTH Beca TeJia B bubmmoreka [JOK
BOJI€ OT 00BEMA MOI'PYKEHHOM B KUJKOCTb https://m.edsoo.ru/ff0a3514
YaCcTH TeJa
bu6moreka IIOK
>0 Inasasme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHHE JTOJIKH U
onpejeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3anau mo remam: «IlnaBanue cynos. bu6mmoreka [IOK
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BoznyxonnaBanuey, «/[aBneHue TBEpIbIX TE,
JKUJIKOCTEN U I'a30B)»

https://m.edsoo.ru/ff0a3654

KontponbHas pabota no teme «JlaBnenue

53 N
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30BY
but6moreka [JOK
54 Mexanndeckas paboTa
P https://m.edsoo.ru/ff0a3f82
bu6moreka [JOK
55 M .E
OTIHOCTD. BAHHHIb! MOTTHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccinenoanue "Pacyér MOIIHOCTH, 1
pa3BUBaeMoOi Mpu NoabEME 1O JIeCTHUIE"
57 [Ipocteie Mmexanu3mel. Peruar. PaBHOBecHe
CHUJI Ha pbluare
Peryaru B TeXHHKE, OBITY B IPUPOJC.
58 JlabopaTopHas pabora (i/ICCJIpe,Z[Iz)BiHI/Ie 0.5 bubmiorexa LIOK
paropHas p ' https://m.edsoo.ru/ff0a478e
YCJIOBU PAaBHOBECHS pblyaray
Pemenue 3a1au no teme «Y cloBuUst but6mmoreka [JOK
59 )
pPaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmeHT mose3Horo aeicTus
60 Mexanu3ma. JlabopatopHas padora 0.5
«M3mepenne KII/] HaKJIOHHOM IITIOCKOCTH»
61 Pemrenue 3aga4 mo teme "PaboTa, MOIIHOCTS, but6mmoreka [JOK
KIT1A" https://m.edsoo.ru/ff0a4c48
62 Mexanunudeckas sHeprusd. Kunetnueckas u bubmoreka [TOK
MOTEHIMAJIbHAS YHEPTUs https:.//m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHHUS MEXaHUIECKON dHEPIUH Eubmorexa [OK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 10 TEME
"DKcnepruMEeHTaIbHOE OIpeiesIeHUE
64 U3MEHEHNA KUHETUYECKON U ITOTEHIINAJILH O 1
SHEPIruu NP CKaThIBAHUM TeJIa 110 HAKJIOHHOU
TJIOCKOCTH "
65 KonTponbsHas pabora mo teme «Pabota u
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MOIIHOCTb. DHEPTHUsI»

66 Pe3epBHblii ypok. PaboTa ¢ TekcTamu 1o reme 1 bu6muoreka LIOK
"MexaHn4eckoe JBHKEHHE" https://m.edsoo.ru/ff0a4ee6

67 Pe3epBHblii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bu6mmoreka [IOK
"JlaBneHye TBEPABIX TeJl, )KUJIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
Pe3epBHblii ypok. PaboTa ¢ Tekctamu o Teme

68 . » 1

Pa6ora. MomuHocTh. DHEprUs
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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YTBepikaaw
JAMpexTop HKOoJIbI

/H.B. HagbipuiuHa/
« » 2023
IMOYPOYHOE IINTAHUPOBAHUE 110 ®PU3SUKE 8 KJIACC
KosinuecTBo yacoB DJIeKTPOHHbIE
No nudposbie
' Tema ypoka Beero KoﬁnTpom,m,le HpﬁaKTuqecxne 06pa3oBaTebHbIE
padoThI padoThI pecypeb
e} -
1| sotncrmucoxolt reopu 1 i ombrmse 1 Butmorera LIOK
p https://m.edso0.ru/ff0a5256
HOJTBEPKACHHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, KUAKOTO U Ta3000pa3HOTO 1 but6moreka [JOK
COCTOSIHMM BEILECTBA https.//m.edsoo.ru/ff0a540e
OObscHeHne CBONCTB TBEPIOTO, KUAKOTO U
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha 1
OCHOBE ITOJIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKOU TEOPHUH
bu6moreka [IOK
1
5 Kpucraamueckue u aMmopdHble Tea https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KaNWUIIPHOCTb. 1 bubmorexa [IOK
IToBepXHOCTHOE HATSIKEHU E https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciMpeHne u cxxaTue 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOI'O ABMKEHMSI YACTHIL
9 Buytpennsis sHeprusi. CriocoObl H3MEHEHHUS 1 Bubmiorexa HOK

https://m.edsoo.ru/ff0a5c60
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BHYTPEHHEU 3HEpPruu

10 Bunel Temionepenauun bubmaorexa TIOK
8 peit https://m.edsoo.ru/ff0a6412
Vpok-koHpepennus "lIpaktuueckoe
11 I/I(Ii)HOJIBBOBqE)lHFI)/Ie feHJIOBII?IX CBOMCTB BEIIECTB U bubmorexa LIOK
p https://m.edsoo.ru/ff0a65c0
MaTepHaJioB B LIEJAX YHEProcOepexeHus
12 KommuectBo TemnoTel. Y aenpHas bubmmoreka [IOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHeHue TemioBoro 6ananca. TennoodMeH bubmotexa IIOK
13 .
Y TEIIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
Jlabopatopnas pabora "VccnenoBanue
14 SIBJ'ICHpI/ISI TFG)HJ'IO(I))6MGHa npu CMIe[HJI/IBaHI/H/I bubmmorexa LIOK
N . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM M TOPSTYEH BOJIBI
Pacuer xonmnuecTBa TEMI0TH, HEOOXOIUMOTO
15 JUTSI HATPEBAHUS TeJla ¥ BBIJICIIIEMOT0 UM TIPU
OXJIAXKICHUH
JlabopatopHas padota "OmnpeneneHue bubmmorexa [{OK
16 “ " .
YAETHLHOM TEMJIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0aébb0
17 OHeprus TOIIMBA. Y AeNbHAs TeIIoTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a|
[InaBnenune u OTBEpAEBAHNE
18 KPUCTAJUINYECKUX IT)leln VYaenvHas Temiora bubmiorexa LIOK
P Shde https://m.edsoo.ru/ff0a71d2
TIJIABJICHH ST
19 JlabopatopHas padota "OmnpeneneHue bu6moteka [IOK
YAEJIbHON TENJOTHI IUIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue ¥ KOHICHCAIHS. bu6moteka [IOK
Ucnapenune https://m.edsoo.ru/ff0a740c
Kunenune. Ynenpnas Teriora
apooOpa3oBaHus U KOHJCHCAIUH. bu6moteka [IOK
21
3aBUCUMOCTb TEMIEPATYPBI KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOT0 JaBICHUS
22 BrnaxnocTs Bo3ayxa. JlabopaTopHas paborta bu6mmoteka [IOK
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"OnpeneneHre OTHOCUTENbHOM BJIAXKHOCTH
BO3/Iyxa"

https://m.edsoo.ru/ff0a7628

Pemrenue 3agad Ha OMpe€aACIICHUEC BJIa)KHOCTU

23
BO3JIyXa
[TpuHIIUTIBI paOOTHI TEMJIOBBIX JABUTATEIICH.

24 [TapoBas TypOuHa. J[BUraTenb BHYTPEHHET O
CrOpaHMus

o5 KIIJI renoBoro asurares. TeniaoBsie but6moreka [JOK
JIBUTATEIIN U 3allUTa OKPY>KAIoIIeH CpeJibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUS U NMPEBpaIlleHUs SHEPTUHU B
TEMJIOBBIX MPOIECCaX
[ToaroToBka K KOHTPOJILHOW paboTe MO TeMe

27 "T:HJ‘IOBBIG ﬂBHeHI/If I/I3MeHeII)me arperaTHbIX bubmorexa LIOK

. Ty p https://m.edsoo.ru/ff0a83f2
COCTOSTHUH BEIIECTBA
Kontponbsuas padora mo teme "TerioBeie
28 SIBJ'ICHpI/ISI I/I3M§HeHHe arperaTHbIX COCTOSIHUH bubmorexa LIOK
T p https://m.edsoo.ru/ff0a86ae
BEIIIECTBA

29 Onextpuzanus Tell. J[Ba poga 3JIEKTpUYECKUX
3apsI0B

30 VYpok-uccinenopanue "IneKTpU3anus TeI
WHIYKIIMEH ¥ ITPU COITPHUKOCHOBEHUU "

31 B3anmoneiicTBre 3apsKEHHBIX TE. 3aKOH bu6moreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudecKoe mojie. HanpsskeHHOCTh

32 3JICKT pnqecxoro moJjs. I1 I/E)H I bubmorexa LOK

p L PHHIL . https://m.edsoo.ru/ff0a8a0a
CYNEPHO3UILIUH JIEKTPUIECKUX MOJIeH
33 Hocurenu snexkTpudeckux 3apsiioB.
DnemeHTapHbld 3apsia. CTpoeHue aToma

34 [IpOoBOTHUKY U TUAIEKTPUKU. 3AKOH bu6mmorexa LIOK
COXPaHEHHMS DJICKTPHUECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3a1au Ha mpuMEHEHUE CBOMCTB bubmmorexa [{OK

QJICKTPUYCCKHX 3apsAa0B

https://m.edsoo.ru/ff0a90cc
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DNEeKTPUYECKUN TOK, YCIIOBUS €r0

bubmumoreka [IOK

36 CylecTBOBaHMS. VICTOYHUKH 3JICKTPHUIESCKOTO https://m.edsoo.ru/ff0ag5ad
TOKa
37 JleficTBUS DJIEKTPUUYECKOTO TOKA Enbmorexa OK
P https://m.edsoo.ru/ff0a96b2|
VYpok-uccnenopanue "Jlelicreue
38 ANEKTPUUECKOT O MOJIS Ha TIPOBOHUKU U 1
JUJIEKTPUKH"
39 DIJIEKTPUYECKUM TOK B METaJIaX, KUIKOCTIX bubmmorexa [IOK
U raszax https://m.edso0.ru/ff0a9838
40 DnexTpuyeckas 1enb U e€ COCTaBHbIE YacCTH
a1 Cuna Toka. Jlabopatopnas pabota 05 bu6motexa [IOK
"N3mepenne u peryimpoBaHue CHIIBI TOKa" ' https://m.edsoo.ru/ff0a8bd6|
DJIEKTPUYECKOE HanpsKeHue. Boabtmerp.
42 Jla6o I.’:)ITO Has 3,601;3 "Usmepenue u ’ 0.5 bubmaorexa [IOK
paTopras p P ' https://m.edsoo.ru/ff0ade14
pEryJIMPOBAHKE HATIPSKCHUS
ConpoTuBiieHHE TPOBOJIHUKA. Y I€TbHOE bu6mmoreka [IOK
43 .
COIIPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCHMOCTb
44 3JIEKTPUYECKOT0 CONPOTUBIICHUS TPOBOIHUKA 1 bubmmoreka [JOK
OT €ro JJIMHBI, IIJIOLAIH IIOIEPEYHOr0 https://m.edsoo.ru/ff0aa738
ceueHus U Marepuana'
3aBUCHMOCTH CUJIBI TOKA OT HAIIPSKEHUSI. bu6motexa [IOK
45 ]
3akoH Oma 1l ydacTKa Ienu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabota "MccnenoBanue
16 3aBUCHUMOCTH CHUJIbI TOKA, HAYIIETO YEPE3 1 bu6moteka [IOK
pPE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaNpsLKEHUs Ha pe3ncrope”
47 [TocnenoBarenbHOE U MapajieIbHOE
COCIMHCHHSI TPOBOTHIKOB
48 Jlabopatopnas pabora "[IpoBepka npaBuia 1 bu6morexa [IOK

CJIOKEHUS] HAIIPSDKEHUIN ITPU

https://m.edsoo.ru/ff0aaas8
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MOCIIEI0BATEIbHOM COSAMHEHHUH JIBYX
pe3ucTOpoB”

Jlabopatopnas pabora "[IpoBepka npaBuia

bu6mmoreka [JOK

49 JUTSL CUJIBI TOKA TIPH MapalielbHOM 1 https://m.edsoo.ru/ff0aadLe
COCIMHEHUH PE3UCTOPOB" — '
50 Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma bu6moteka [IOK
JUISL pa3JIMYHOrO0 COCTMHEHHUSI TPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIIHOCTB 3JIEKTPUYECKOI0 TOKA. bu6moteka [IOK
3akon Jxoyns-Jlenmna https://m.edsoo.ru/ff0ab124
50 JlabopatopHas pabota "Onpenenenue paboThI 1 bu6motexa [IOK
Y MOIIIHOCTH 3JIEKTPUUECKOro Toka" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE LIeNH U oTpeduTenu
N bubnuortex K
53 aNeKTpuUecKoi sHeprun B ObiTy. KopoTkoe http65J'I//r?1 ee dsi)(l)lfa f0ab660
3aMBIKaHUE T '
[TonroroBka K KOHTPOJIBHOM paboTe O TeMe
54 "DneKTpuYecKue 3apsabl. 3apsHKEHHbIE Tela U bu6moreka [IOK
ux B3auMopencTBus. [locTosHHbIN https://m.edsoo.ru/ff0abd2c
DIEKTPUYECKUN TOK"
KonTtponbshas paborta o reme
55 "DnexkTpudyecKue 3apsabl. 3apsHKEHHbIE Tela U bubmmoreka [{OK
uX B3aumoaercTBus. IlocToSHABIN https://m.edsoo.ru/ff0abea8
AIEKTpUUECKUM TOK"
56 [TocTossHHBIE MAarHUTHI, KX B3aUMOJIEH CTBUE
57 VYpok-uccinenopanue "M3yuenue nomneun 1 bu6moteka [IOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nosie. MaroHuTHoe moJie 3eMian U bu6moreka [JOK
€ro 3HaueHue IS )KU3HU Ha 3eMie https://m.edsoo.ru/ff0ac0ba
OnbIT Opcrena. MarHuTHOE 10JIe
59 ANEKTPUYECKOr0 TOKa MarHuTHOE moje Etlfgglpllr?:é(;)grou/}f?mc 1d2
KaTYIIKHA C TOKOM — '
60 [IpumeHeHne 31eKTPOMAarHUTOB B TEXHUKE. 05 bu6morexa [IOK

JlabopaTtopHas pabota "M3yueHne neiicTBus

https://m.edsoo.ru/ff0ac74a
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MarHUTHOTO MOJII Ha TPOBOJIHUK C TOKOM"

DNEeKTPOABUTATENb TOCTOSHHOT O TOKA.
Hcnonb3oBanue aneKkTpoaBurareneii B

bu6mmoreka [JOK

i 1

61 TEXHUYECKUX y0TpOI/ICT']'3aX Y Ha TPAHCIIOPTE. https://m.edsoo.ru/ff0acs6e
JIabopaTtopHas pabora "KoHcTpyupoBanue u
n3y4yeHue paboThl AJIEKTpoBUraTens"

62 OnpiTel @apages. 3aKOH 3JIEKTPOMAarHUTHON 1
naaykiuu. [pasuiio Jlenna
Dnextporenepatop. CriocoOb! MOIydeHUs

63 AIIEKTPUYECKON IHEPTUU. DIEKTPOCTAHIINH HA 1
BO300HOBJIIEMbIX HCTOUHUKAX SHEPIUU

64 [TonroroBka K KOHTPOJIBHOM paboTe IO TeMe 1
"DJIEeKTPUYECKUE U MATHUTHBIE SBJICHUS"

65 Kontponbsnas pabora o reme 1 bu6muoreka [IOK
"DJIeKTpUYECKHE U MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acbh14
Pe3epBHblii ypok. PaboTa ¢ TekcTamu 1o teme bubmmoreka [TOK

66 n n 1 .

TemioBel€ sIBJICHUS https.//m.edsoo.ru/ff0accse
Pe3epBHblii ypok. PaboTa ¢ TekcTamu 1o Teme bu6mmoreka [IOK

67 n L L n 1 .

I1OCTOSIHHBIN 2TEKTPUYECKUI TOK https://m.edsoo.ru/ff0acdc6

68 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ SIBJICHHS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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YTBepaxna
JupexTop mIKOJIbI

/H.B. Haapipmuna/

«  » 2023
MNOYPOYHOE IIVTAHUPOBAHMUE 110 ®U3UKE 9 KJIACC
KosinuecTBo yacoB DJIEeKTPOHHbBIE
Ne nudposbie
w/n Tema ypoka Beero KoﬁnTpoanme HpﬁaRanecxne 06pazoBaTebHbIe
padoThI padoThI pecypesI
1 Mexanudeckoe ABMXKeHUEe. MaTepuanbHas 1
TOYKa
2 Cucrema otcuera. OTHOCHTEILHOCTD 1 Bubmorexa 11O
MEXaHHUYCCKOI'O ABHNKCHUA
3 PaBHOMEpHOE TPSAMOIMHENHOE IBUKEHU € 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEPHOE NPAMOIMHENHOE JBHKEHUE. 1
CpeI[HSISI N MI'HOBCHHAA CKOPOCTH
5 [TpsMonuHelHOE paBHOYCKOPEHHOE 1 bu6moreka [IOK
JIBIKEHHE. Y CKOpeHHue https://m.edsoo.ru/ff0ad8d4
CKkopocTh NPSIMOIMHENHOT O
6 paBHOYCKOpeHHOro ABrxeHus. ['padux 1
CKOpPOCTHU
;| Jatoraropuan s Onpereneme 1 L | oo oo
yeKop prp . yCeKop " https://m.edsoo.ru/ff0adb18
JIBHKEHHH 10 HAKJIOHHOM TJIOCKOCTH
8 CBoboanoe nagenue teia. OnbiTel [ammes 1
PaBHOMEpHOE €HHE 110 O OCTH.
9 Helz)lilol\; I/lf IanCTHOBTI/':lX:)6I;IZH1HeHH$I: prIﬁgeﬁ:;g u 1 bubmaorexa LIOK
' https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 [[eHTPOCTPEMUTENBHOE YCKOPEHUE 1



https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubmmoreka [IOK

11 IIepBeriii 3axkoH HeroTOHA. BekTop cuisl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. PaBHOAEH cTBYIOMIAS bubmmoreka [IOK
cuiIa https://m.edsoo.ru/ff0ae72a
. bu6moreka [JOK
13 Tpertuii 3axkoH Hetorona. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ama4 Ha IpUMEHEHHE 3aKOHOB bubmoteka [JOK
HproToHA https.//m.edsoo.ru/ff0aeb6c
but6mmoreka [JOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuia ynpyroctu»
JlaGopaTopHas pabora «OnpeneneHue bubmmorexa [IOK
17 :
KECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmmoreka [IOK
18 Cua Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuma TpeHUs» bubsmorexa [JOK
! p https://m.edsoo.ru/ff0afa26
20 JlabopaTopnas pabora "Onpenenenue bubmmorexa [{OK
K02 HIMEHTa TPEHUS CKOJIbKEeHUs" https://m.edsoo.ru/ff0af8be
21 Pemrenne 3amad mo Teme "3akonbl HproTOHA. bubmnoreka [IOK
Cuna ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuita TSDKECTH M 3aKOH BCEMUPHOTO bubmmorexa [IOK
TATOTEHHS. Y CKOPEHHUE CBOOOIHOTO MaJICHUs https://m.edsoo.ru/ff0af044
VYpok-koHpepenuus "J[BukeHue Tex BOKpYT
23 rpaBUTaIiMOHHOrO 1eHTpa (CosHeuHas
cuctema). ['amakTuku"
24 Pemenune 3amad mo Teme "Cuia TSKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO TATOTCHUS " https://m.edsoo.ru/ff0af5f8
o5 ITepBas kocMuueckasi ckopocts. HeBecomocTh bubmmorexa [{OK
U NIEPErpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepuanbHOW TOYKH. bubmmorexa [{OK

AbconroTHO TBEpHoe Teno. PaBHoBecHe

https://m.edsoo.ru/ff0afe36
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TBEPAOrO Teja ¢ 3aKPENIEHHON OChIO
BpalleHUs

27 MowmeHT cuibl. L{eHTp TsxecTn
o8 Pemenune 3amad mo teMe "MOMEHT CHJIBIL. bu6moreka [JOK
IenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
I1 i pab
20 | "Mexanmecroe umirenne. Bransonciicrane Bumiorexa LIOK
ren" A ’ https://m.edsoo.ru/ff0b0408
30 KonTpomnbsHas pabora mo teme "MexaHn4deckoe bubmmorexa [IOK
nswxenne. Bzanmoneiicrsue ten" https://m.edsoo.ru/ffOb06ec
Nmnynbc tena. mnyinbe cuiibl. 3akoH
31 COXpZHeHI/I}I I/IMHyJ'IBZa. Ynpyroe u Heynpyroe bubmorexa LIOK
. https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHE
32 Pemienue 3amau o Teme "3aKOH COXpaHEHUS bubmmoreka [IOK
uMmyJsbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTHBHOE TBH)KEHUE B
NPUPOJE U TEXHUKE"
bu6moreka [JOK
34 Mexanuueckas paboTa 1 MOIHOCTh https://m.edsoo.ru/ffob0ag4
35 PaGoTa CHITBI TSHKECTH, CHITBI YIIPYTOCTH U bu6moTteka [JOK
CUJIBI TPEHUSI https://m.edsoo.ru/ff0b0db8
JlabopaTopnas pabora «Onpenenenue paboOThI
36 CHJIBI TPEHHS IPU PABHOMEPHOM JIBHIKEHUU
TeJa 10 TOPU30HTAILHOM MOBEPXHOCTH»
37 CBsi3b sHepruu u padbotsl. [loreHnunanpuas
SHEPrust
38 Kunernueckas sneprus. Teopema o bubmmorexa [{OK
KHHETHY €CKOW SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs DHEPIrUU B MEXaHUKE
40 JlabopaTopHas pabora «3y4ueHue 3akoHa bu6morexa [IOK

COXpaHCHU OHCPrum»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

a1 KonebarenpHoe IBHKEHUE U €TI0 Bbub6morexa IIOK
XapaKTEePU CTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue Konebanus. BeiHy)IeHHBIC bubmmorexa [JOK
kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MatemaTH4eCKU U IPYKUHHBIA MasTHUKHU
Vpok-uccienosanne «3aBUCUMOCTD IIEPUOIA
44 K(]);)J'Ie6aHI/II71 (J)IT JKECTKOCTHU MPYKUHBI U ﬁacfm bubmorexa LLOK
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatieHne SHEPruu NPy MEXaHUIECKUX
Koe0aHuIX
JlaGoparopHas padora «OnpeneneHue
46 ‘laCTOI”)FBI Hpne Ifoz[a Kone6aEHI1[7I MIPYXUHHOT'O bubinorexa LIOK
p Py https://m.edsoo.ru/ffoblaec
MAasiTHUKA»
JlaGoparopHas padora «I[IpoBepka
47 HGSaBIz/ICHhIZOCTHpHe nomua IfOHeé)aHI/Iﬁ rpysa bubinorexa [JOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOT'0 K HUTH, OT MAaCChI I'Py3a»
Mexannueckue BoaHbl. CBoiicTBa
48 MexaHnueckux BoaH. [IpogonnHEIe U Bubmorexa [IOK
- 4P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koHpepenmus "MexaHndecKre BOJTHBI B
TBEPIOM Tesie. CellcMuYecKre BOJIHBI"
50 3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenosanue "HabmoaeHnue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTa TOHA.
AKYCTHUYECKHH PE30HAHC
Ypok-koHpepenuus "YIIbTpa3ByK U bu6morexa [IOK
53 " .
MH(Pa3BYK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroroBka K KOHTPOJIBbHOU pabOTE 10 TEME
" 8 P P bubmmorexa [{OK
54 3aKoHbI cOXpaHeHUs. MexaHuyeckue

KOJIEOaHUS M BOJIHBL"

https://m.edsoo.ru/ffOb25f0
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KonTtponeHas pabota no teme "3aKOHBI

95 coxpaHeHusi. MexaHn4ecKre KoJieOaHus u
BOJIHBI"
56 DNEeKTPOMarHUTHOE 1oJie. DIEeKTPOMarHUTHbHIE bubmmorexa [{OK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa JIEKTPOMArHUTHBIX BOJIH
VYpok-korbepenmus "lllkana
58 AIIEKTPOMArHUTHBIX BOJH. Mcronb3oBanue Egggﬁr?]T:é(;)gr(a/IIEfObZ fob
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U" — :
VYpok-uccinenoanue "M3yuenue cBoicTB
bubmmorexa [IOK
59 AIEKTPOMATHUTHBIX BOJH C MTOMOIIBIO . 1
MOGHITEHOTO TeedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3agau Ha ornpeneneHne 4acToThl U
JUTMHBI DJICKTPOMArHUTHOM BOJTHBI
61 DnexTpoMarHuTHas npupoja csera. CKopocThb bu6morexa [IOK
cBera. BoaHOBBIE CBONMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ncrounuku ceera. [IpsmonnneitHoe
bubmmorexa [{OK
62 pacmpoctpaneHue ceera. 3atMenusi CoHIa u ] 1
Nyse: https://m.edso0.ru/ff0b3658
3aKOH OTpa)KeHHUs CBeTa. 3epkaina. Penenue
bubmmoreka [{OK
63 3a/1ay Ha MIPUMEHCHHE 3aKOHA OTPAXKCHUS ] 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS bubmmorexa [IOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonmHoe BHyTpEeHHEE OTPaKEHHUE CBETA.
bubmumoreka [IOK
65 Hcnonp30BaHuUE MOTHOTO BHYTPEHHETO https://m.e dSO(I)lru FFfOb3c5e
OTPa)KEHUS B ONITHYECKHUX CBETOBOIAX — '
JlaGopaTopHas pabora "HccnenoBanue
66 3aBHCHMOCTH yTJjia MPEIOMIICHHS CBETOBOTO
Jyda OT yIJia maJieHus Ha TpaHuIle "BO3AyX-
crekso""
67 Ypok-kondepennus "Mcmnons3oBanue
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MOJIHOT'O BHYTPEHHETO OTPAKCHUS:
CBETOBOJIbI, OIITHKOBOJIOKOHHAS CBA3b"

68 Jluazel. OnTHYeckast cuia JIMH3BI bubmaorexa TIOK
) https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenune n300pakeHU B IMH3aX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
Jlab 6ota "O
70 (b(?K?/IC)IiZI?EH;;{Cg?O;IIEH Hlj)%eT}:/IflﬂeecI::cl);I CHITBI bubmiorexa LIOK
- " https://m.edsoo.ru/ff0b4206
coOuparomnen JIMH3bI
7 Ypok-koHpepenius "OnTuueckre JMH30BbIC bu6motexa [IOK
prOops" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 xak onTuyeckas cucrema. 3peHue bubmorexa [IOK
9P https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "Jledextsr 3perns. Kak
COXpaHUTh 3peHue"
o | e o s s ch, ouns o LOK
) p H ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus csera
JlabopaTopnas pabota "OnbITH TIO
75 pas3noxeHuto 0eoro cBeTa B CIIeKTp U bu6motexa [IOK
BOCIPUSATHIO I[BETA IPEAMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
HAOJIIOJICHUH Yepe3 IBETOBbIE PrIbTPHI"
76 VYpok-npaktrikyM "BoJiHOBBIE CBOMCTBA CBETA:
nucnepcusi, unTepdepenuus u audpaxums"
77 Onsitel Pe3epdopaa u nnanerapHas Moeib bu6moreka [IOK
aToma https.//m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 HcnyckaHne 1 OIJIOIIEHUE CBETa ATOMOM. bu6mmoreka [IOK
KBanTsl. JInHEHYaThIC CIEKTPHI https://m.edsoo.ru/ff0c144c
80 VYpok-nipaktukym "Habmonenue criekTpoB bubmmorexa [{OK
ucnyckaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUIBI bub6moreka [JOK
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https://m.edsoo.ru/ff0c1672

82 Crpoenue atromHoro sapa. Hykionnas monens bubmaorexa [IOK
P /ipa. By A https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbBIE TpeBpatieHus. M30Tomb bubmorexa LIOK
https://m.edsoo.ru/ff0clal4
Pemenune 3amau no teme: "PaauoakTUBHEIE but6moreka [JOK
84 "
MIPEBPALLICHUS https://m.edsoo.ru/ff0clb4a
85 Ilepuon nonypacnana
86 Ypok-koHbpepenus "PannoakTHBHBIE bubmmorexa [IOK
W3JIYYEHUsI B TPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SInepHble peakuu. 3aKOHBI COXpaHEHUS bu6muotexa LIOK
87 :
3apsiIOBOTO M MACCOBOT'O YHCEJT https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3M aTOMHBIX siiep. CBsA3b MaccChl U bu6muotexa LIOK
88 .
SHEPrUuu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau no reme "SnepHsie peakuun"
Peakiiuu cunTe3a u neneHus saep. Mcrounuku bubmumoreka [IOK
90 N .
sHepruu CoJiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SnepHas sHEpreTUKa.
91 JlericTBus paguoOaKTUBHBIX U3JIYYCHUN Ha
JKUBbIC OPraHU3MBbl"
[TonroToBKa K KOHTPOJIBHOU paboTe MO TeMe
92 "DJIeKTPOMarHuTHOE MOJIE. bubmmorexa [IOK
DJIeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHHS "
Konrtponwshas pabota no teme
93 "DJIEKTPOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHbIE BOJHBI. KBaHTOBBIE
siBJIeHUS "
[ToBTOpenue, o6o6menne. JlabopaTopHbie bu6morexa [IOK
94 n L n .
paboThl o Kypcey "B3anMopeiicTBue e https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6o6meHNe. Penenne bu6moreka [JOK

PacuCTHBIX U KAYCCTBCHHEBIX 3a4a4 I10 TCMC

https://m.edsoo.ru/ff0c2572
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"TerioBbIe TpoIecChl”

[ToBTOpenue, o600ueHue. Perenne

96 pacueTHBIX M KaUeCTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa LLOK
" . https://m.edsoo.ru/ff0c2a22
KIIJI TennoBeIX gBUraTteici
I1 .P
oBTOpeHUue, 00o0menue. Pemenue BuGnorexa LIOK
97 pacYeTHBIX M KAYECTBEHHBIX 33/1a4 110 TEME 1 ]
" " https://m.edsoo.ru/ff0c2b30
KII/I 31eKTpoyCTaHOBOK
98 [ToBTOpenue, o6odmenue. JlabopaTopHbie 1 1 bubmmoreka [{OK
paboThI 10 Kypcy "CBeTOBBIE SIBJICHHS " https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu 1 bu6motexa [IOK
110 TeMe "3aKOHbI COXpPaHEHUs B MeXaHuke" https.//m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6meHue. Pabora ¢ Tekctamu 1 bu6morexa [IOK
no teme "Kosneb6anus u BojaHs!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, obo6meHue. Pabora ¢ Tekctamu 1 bu6motexa [IOK
1o reme "CBeToBbI€ gABIeHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, obo6meHue. Pabora ¢ Tekctamu 1
no Teme "KBaHTOBas u sigepHas puznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISI YYHEHUKA

» ®usuka, 7 knacc/ Iepeimkun A.B., O611eCTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «I31aTENIbCTBO «DK3aMEH»

» ®usuka, 8 knacc/ Ieppimkun A.B., O611eCcTBO C OrpaHUYEHHOMN
OoTBeTCTBEHHOCTHIO «J[PODAY; AxkiimonepHoe obiiectBo «M3marenbcTBo
«IIpocsemenne»

» ®usuka, 9 knace/ [eppimkun A.B., ['yrauk E.M., O01iecTBo ¢ orpaHndeHHON

OTBETCTBEHHOCTHIO «JIPODAY; AxkiimonepHoe oo1iecTBo «M3maTenbcTBo

«IIpocsemenune»

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA
7 KIIACC

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO 00111ero oopazoBanus. duszuka. 7 — 9 kinaccel
(aBTopei:A.B.Ilepbiukun, H.B. ®unonosuy, E.M. I'yTHHK).

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

BAKO, 2014, B COOTBETCTBUU C BHIOPAaHHBIM Y4EOHUKOM:

4. Ieppimkua A.B. ®usuka. 7 kinacc. Y4eOHUK 7151 00111€00pa3oBaTeIbHBIX
yupexaennit . M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BONpOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:



[Ipoceemenue, 2010. —192c¢.

8 KIIACC

1. PaGouast mporpamma. @usuka. 7 — 9xinacchl: yueOHO-METOAUIECKOTO TOCOOMS
/coct.TuxonoraE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl OCHOBHOTO 00111eT0 00pa3zoBanus. duszuka. 7 — 9 kimaccel
(aBTopri:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHH C

BbIOpAaHHBIM YYEOHUKOM:

4. Tleppiikud A.B. @uzuka. 7 kiacc. Y4eOHUK 17151 0011e00pa3oBaTEIbHBIX
yupexaenui . M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHUK BOMPOCOB U 3aaa4 1o pusuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIbHBIE U KOHTPOJIbHBIE
pabotel. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usuka. 7 knacc. JlabopaTopusie paboTsl. KoHTpOIbHBIC
3amanud. —Caparos:JIuuei, 2014.

8. «KoHTponbHO-N3MepuTenbHble Matepuaibl. Pusnka. 7 knacc/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-MeToauueckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:



10.A.B. ITeppimkua ®uszuka-8xia 2017 M. Jlpoda

11.H.B. ®unonosuu Metonuueckoe nocooue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTellbHbI€ U KOHTPOJIbHBIE pa0OTHI-8
kiacc 2017 M. Ipoda

13.B.B. Illaxmarosa ,O.P. [llepep Juarnoctuueckue padbotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuiit Coopuuk Borpocos u 3amau

2015 M. Jlpoda

9 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9xinacchel: yueOHO-METOAUIECKOTO MOCOOMS
/coct.TuxonosaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl OCHOBHOTO 00111eT0 00pa3zoBanus. duszuka. 7 — 9 kimaccel
(aBTopbl:A.B.ITeprikun, H.B. ®unonosuy, E.M. I'yrHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHH C BEHIOPAaHHBIM YU€OHUKOM:

4. Tepbimkua A.B. ®usuka. 7 kinace. YueOHUK Jy1s 00111e00pa3oBaTeIbHbIX
yupexxaenuit . M.:JIpoda. 2011

5. Jlykamuk B.M. COopHUK BOMPOCOB U 3aaa4 no pusuke. 7-9 k. — M.:
[Tpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIIbHBIE U KOHTPOJIbHbBIE

pabotel. —5-¢ u3nanue,- M.MJIEKCA, 2013.



7. AcraxoBa T.B. @usuka. 7 knacc. Jlaboparopusie padotsl. KoHTponbHbIe
3amanud. —Caparos:JIuuei, 2014.

8. «KoHTponbHO-N3MepuTeabHbie MaTepuaibl. Pusnka. 7 kinace/Coct. H. .
3opuH. — 2-¢ u3x.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®u3suka. 7 kiacc: yueOHo-MeTonuueckoe nocooue/ A.E. Mapos.-

M.: Ipoda, 2011.- 123c.:

KoHTposbHbIE U caMOCTOsITeNIbHBIE Pa0OTHI 10 Gu3KKe. 9 Kinace: K yueOHUKY
A.B. Ileppinkuna, E.M. I'ytHuk «®usuka 9 knace» / O.W. I'pomueBa. — M.:
M3nareabcTtBO «OK3aMen», 2014,

Tectol o pusuke. 9 kiacc: k yueOnuky A.B. Ileppimikuna, E.M. 'yTHuk
«Dusuka

9 xnaccy / O.W. I'pomiieBa. — M.: M3natenscTBO «Jk3ameny, 2010.

dusuka. 9 kinacc. TemaTnueckue TECTOBBIE 3aaHus I MOArOTOBKU K [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Spocnasnb: OO0 «Akagemus
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

7 KIIACC

. bubnmuoteka — Bc€ no nmpenmery «dPusnka». — Pexum gocrymna:
http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Pexxum pocrtyma: http://fizika-class.narod.ru



3. Enunas komnekuus uu@poBbix 00pa3oBaTeNbHBIX PECYPCOB. — Pexxnm

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

4. NnTepecHble MaTepraibl K ypokaM (PU3UKH MO TeMaM; TECTHI 110 TeMaM;
HarJIsIHbIC TTOCOOUS K ypokaMm. — Pexxum moctyna: http://class-fizika.narod.ru
5. Hudpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum noctyma:
http://www.openclass.ru
6. DnekTpoHHbIE YUeOHUKH 10 pusuke. — Pexxum nocryma: http://www.fizika.ru
8 KIIACC
1. bubimoteka — Bc€ no npeamery «dusuka». — Pexum gocrymna:
http://www.proshkolu.ru

2. BugeoornsiTel Ha ypokax. — Pexxum mocrtyma: http://fizika-class.narod.ru

3. Equnas komtekmus 1iudpoBeIX 00pa3oBaTeNIbHBIX pecypcoB. — Pexxum

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

4. NnTepecHble MaTepuaibl K ypokaM (DU3UKHU 0 TEMaM; TECTHI [0 TEMaM;

HarJsIIHbIe TOCOOHS K ypokaM. — Pexxum moctyna: http://class-fizika.narod.ru

5. Iludgpossie 006pazoBaTenbHBIC pecypchl. — Pexxum gocryna:

http://www.openclass.ru



6. DnekTpoHHBIC YueOHUKH 10 pusnke. — Pexxum moctyma: http://www.fizika.ru

9 KIIACC

1. BugeoomnsITel Ha ypokax. — Pesxum goctyma: http://fizika-class.narod.ru

2. Enunas kosuiekius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. — Pexkum

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

3. NHTepecHbie MaTeprabl K ypokaMm (GU3UKHU TIO TeMaM; TECTHI TI0 TEMaM;

HarJsIIHbIe TOCOOHS K ypokaMm. — Pexxum moctyna: http://class-fizika.narod.ru

4. Iludpossie 06pazoBaTenbHBIC pecypchl. — Pexxum mocTyna:

http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 Pusnke. — Pexxum nocryna: http:// www.fizika.ru

6.ucranmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.



CereBoe oOpasoBarenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enqunas komtekmus 1udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.

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

8. denepanbHBIA IEHTP HHHOPMAITMOHHO-00Pa30BaTEILHBIX PECYPCOB.

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

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

10. T'azera «1 ceHTIOps» MaTepuainsl o ¢usuke. http://archive.lseptember.ru/fiz

11. Aaumanuu guznueckux o0bekToB. http://physics.nad.ru/

12. XKuas ¢usuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






