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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUW M TpeOOBaHUN K pe3yjbTaraM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHON MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a takxke ¢ yuérom denepanbHON paboueld MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

Conmepxanue mporpaMmbl 10 (U3MKE HAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTU OOYYarOUIMXCsl M OPraHU3alyI0 H3YyYEHHUs
bu3MKu Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusanuu Tpedoanuiit ®I'OC OO0 x
MJIAHUPYEMBIM JTUYHOCTHBIM U METAIPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKKe
MEXIIPEMETHbIC CBSI3U €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gu3suke ycTaHaBIMBAET paclpeeneHrne yaeOHOro Marepurania
1o rojam o0y4eHus (1o Kjiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTD
U3Y4YEHHUs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COAEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YJarOITUXCSl.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ IEIbI0O OKAa3aHUS METOJUYECKOMN
HOMOILIY YYUTENIO B CO3[JaHUU paboYeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

®u3rka SBISIETCS  CHUCTEMOOOpA3yIoIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKNE 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB
U SIBJICHWM, HW3y4aeMbIX XHMHEH, OWOJIOTHEH, acTpoHOMHUEH U (Pu3ndecKoi
reorpadueii, BHOCUT BKJAaJl B €CTECTBEHHO-HAY4YHYI0 KapTUHY MHpa,
npenocTaBiIsieT HaubOosee sCHble O00pa3lbl MPUMEHEHUS HaydHOrO METoja
MO3HAHUS, TO €CTh CI10co0a MOJIyYeHHs TOCTOBEPHBIX 3HAHHUM O MUE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa30BaHHUS B CTPYKTYpE OOIIETo
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMpPEAIONaracT OBJIAJCHHE
CIEAYIONIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

HAy4YHO OOBSICHATH SIBJICHUS,

OIICHMBATh U IOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIEOBAHMS;
UHTEPIPETUPOBATh JIAHHBIE M HCIOJIb30BaTh HAy4YHbIE [I0KA3aTENbCTBA TS
MOJIYYEHUS BHIBOJIOB.

[enn wusyuenus ¢GU3MKKM Ha YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
omnpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro mpenmera «Duszuka» B
oOpa3oBaTenbHBIX opraHuzauusax Poccuiickoit ®enepauuu, peanu3yroOUX
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOrPAMMBI, YTBEPKIEHHON  pEHICHHEM



Konnernn MunucrepcerBa npocseienust Poccuiickoid @enepanuu (mpoToKoi OT 3
nexadbps 2019 r. Ne [IK-4BH).

e n3yyenus pusuku:
npuoOpeTeHre MHTEpeca M CTPeMJICHUS OOYyYaromMXcs K HAyYHOMY H3yYCHHIO
OPUPO/BI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPYECKHUX CLIOCOOHOCTEN;
pa3BUTHE TMPEJCTABICHUN O HAay4YHOM METOJe TMo3HaHusi U (GOpMHpPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

(dopMuUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3y4YEHUs OCHOB
CTPOCHHSI MaTepHH U (HYHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHuE TMPEACTABICHUN O poiau (QU3MKH 9 Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE MPEACTABICHUH O BO3MOXHBIX cepax Oyayiiel npodeccuoHalIbHOU
JESTENbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJATOTOBKA K JaJIbHEUIIEMY OOYYEHUIO B
3TOM HaIpaBJICHUU.

JlocTiKeHHe 3TUX Iejed mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o0miero oopazoBaHusl 00E€CIIEUNBAETCS PEIICHUEM CIIEAYIONIUX 3214
npuOOpeTeHre 3HaHUM O JAMCKPETHOM CTPOEHHM BEIECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX Y KBAHTOBBIX SIBIICHUSX;

NpUOOPETCHHE YMEHUN ONUCHIBATH W OOBACHATH (DU3MUECKHE SBICHUS C
UCIOJIb30BAaHUEM TOJyYEHHBIX 3HAHUMU;

OCBOCHHME METOOB PEUICHUsI MPOCTEUIINX PAaCUETHBIX 3a/lay C MCHOJIb30BAHHEM
buznuecKkx MojeNei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUU HAOMIOJaTh NPUPOJHBIC SBICHUS U BBINOJHATH OIMbBITHI,
nabopaTopHble padOThl U 3KCHEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM
U3MEpPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMalel (HU3NIECKOTO COJEPKaHUsl, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3MKH, aHAIU3 U KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu MNpodecCHOHATBHON NIEITEIHbHOCTH, CBSI3aHHBIMHU C
(U3UKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSIX
(bu3nIecKoi HayKH.

Ha u3yuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kjacce — 68 yacoB (2 vaca B Hezelnto), B 9 kiacce — 102 vaca (3 vaca B HEZENIO).

[Ipennaraemsiii B mporpaMMe no (u3MKe MnepevyeHb JadbopaTOpHBIX padoT u
OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUYUTENb JIeJIaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PabOT M OIBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOCHHOCTEH
O00yJarOIIMXCs, CIHCKA AKCIIEPUMEHTATBHBIX 3aJaHUM, TMpeiaraéMbIX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOTO 3K3aMEHa 10 (U3HKE.



COJAEP XAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaKOUIEro MUPA.

®uszuka — Hayka O npupope. SBneHus npupoapl. Puznueckue SBICHUS:
MEXaHUYECKHUE, TEIUIOBbIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenue ¢usndeckux BenudyuH. Dusznueckue
npubopsl. [Torpennocts n3mMepeHuii. MexxayHapo/iHasi cucTeMa eIuHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIJIBUOKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMMNOTE3, OOBICHEHUE
HaOogaeMoro apienus. Onucanue GU3NIEeCKUX SBJICHUN C TOMOILIBIO MOJIEIEH.

Jemoncmpayuu.

Mexanunyeckue, TeIUIOBbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
duznyeckre NPUOOPHI M TPOIEAypa MPSMBIX HW3MEPEHHH aHaJTOTOBBIM U
U(GPOBBIM IPUOOPOM.

Jlabopamopnsie padbomost u onvimot.

Ompenenenure MEHbI ISICHUS TIKaIbl U3MEPUTETHLHOTO IPHOOpa.

N3mepenne paccTosHAMN.

N3Mmepenue 00bEMa KUIKOCTU U TBEPAOTO TEIA.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenue temmeparypbl NpU IMOMOIIH XKUIAKOCTHOTO TEPMOMETPA U JATUMKA
TEMIEPATYPHI.

[IpoBeneHne nccieoBaHUs MO MPOBEPKE TMITOTE3bI: JATbHOCTh MOJIETA IIAPHUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, UeM OOJIbIIIE BBICOTA ITyCKa.

Paszneu 2. IlepBoHayasibHbIE CBe/IEHHSI 0 CTPOEHUHU BellecTBA.

Crtpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mmepbl. OTBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBikenne dactul] BemiectBa. CBS3b CKOPOCTH JBUKEHUS YaCTHUI[ C
Temreparypoil. bpoyHoBckoe nBmwkenme, muddysus. BzammomencTBre yacTuil
BEILIECTBA: MPUTKEHNUE U OTTAIKUBAHHUE.

ArperaTHple COCTOSIHHS BEILIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTENM M TBEPIBIX
(KpucTayuiMueckux) Teia. B3auMocBsi3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJIEKYJSPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO JIBHKECHHUS.
Hab6monenune nuddyszun.



Habmronenue sBieHui, OOBACHSIOMUXCA TPUTSHKEHHUEM WIH OTTAIKMBAHUEM
YaCTHIl BEIIECTRA.

Jlabopamopnwie padbomosl u onvimot.

OreHka mruaMeTpa aToMa METOAOM PSJIOB (C HCTIOIb30BaHneM (oTorpadumii).
OnbIThI IO HAOJIOICHUIO TETIOBOT'O PACIIMPEHUS Ta30B.
OnbITHI 110 OOHAPYKEHUIO EHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasznen 3. JIBukeHue U B3auMOeiCTBHE TeJl.

MexaHnuueckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTbh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHH JIBUKEHUSL.

SIBieHue wWHepUUU. 3aKOH HMHEpIUM. B3auMojeicTBHEe Ten Kak IpUYMHA
U3MEHEHUS CKOPOCTH [IBM)KEHUs Tel. Macca kak Mepa HWHEPTHOCTHU Tera.
[InoTHOCTL BemiecTBa. CBsi3b IJIOTHOCTU C KOJWYECTBOM MOJIEKYJT B €IUHUIIES
00BEMa BelecTna.

Cwiia Kak xapakTepucTuka B3aumopeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHIIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxenue
CWJI, HANPABJIEHHBIX MO OJHOM HpsiMoM. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHUS U TPEHUE MTOKOS. TpeHUe B IPUPOAE U TEXHUKE.

Hemoncmpauuu.

Habmonenre MmexaHn4eckoro JBUKEHUS Tea.

N3MepeHne ckopocTy NPSIMOJIMHEWMHOTO IBUKEHUS.
HaOmntonenuie siBneHust HHEPIIUU.

Habmonenne naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEJL.

CroxeHue cuJjl, HallpaBJICHHbBIX 11O OJTHOW MPSMOM.

Jlabopamopnwie pabomuol u onvimol.

OnpepeneHrue CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIapvKa B JKUJIKOCTH, MOJIETH
AJIEKTPUYECKOr0 aBTOMOOWIIS M TakK Jiajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIBKEHUs OpyCcKa WU MIAPHUKa 10 HAKJIOHHOM
MJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus: (nedopmaiiiu) npy>KUHbI
OT MPUWIOKEHHOM CHUJIBL.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHUSI CKOJIBKEHHUS OT BEca Tema
U XapaKTepa COMPUKACAIOITUXCS TOBEPXHOCTEH.

Paspneu 4. /laBiieHue TBEPABIX TeJl, sKMIAKOCTEH U ra30B.

Hasnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJCHUS Ta3a OT 00bEéma, Temmeparypsl. I[lepemada maBieHus



TBEPABIMU TEJIAMH, JKUAKOCTSIMU W raszamu. 3akoH I[lackans. [IHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocrarnyeckuid
napanokc. Coobmaromuecs cocynbl. ['uapaBindeckiue MEXaHU3MBI.

Atmocdepa 3emnu u atrmochepHoe namienue. [IpuunHBI CyliecTBOBaHHUSA
BO3nymIHOM oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenue armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 u3MepeHus: aTMOC(HEpPHOTO J1aBJICHUS.

JleiicTBHE )KUAKOCTU U ra3a Ha NMOTPYy:KEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3gyxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHHS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBineHUs )KUIKOCTBIO M Ta30M.

Coobmatomuecst COCyIbl.

['mopaBauyueckuy mpecc.

[IposiBnenue nericTBusi aTMOCEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOIIEH CUJIBI OT O0BEMA MOrPYKEHHOW 4YACTH Tena M
IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM HKUIKOCTH.

YcnoBue miaBaHus TeJ: IJIABAHWUE WM IOIPYKEHHE TeJl B 3aBUCUMOCTH OT
COOTHOLIEHHUS INIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie padbomosl u onvimol.

WccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MNOrpyKEHHOW B
KUJKOCTh YaCTH TeJa.

Ornpenenenue BBITAIKMBAIOIIEW CHIIBI, JEUCTBYIOLIEH Ha TENO, NMOTPYKEHHOE B
KUIKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha TEIO B
XKUIKOCTH, OT MacChl Tena.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKHUBAIOIIEH CHJIbI, TEUCTBYIOLIEH
Ha TEJIO B XHUAKOCTH, OT 00bEMa MOrpYKEHHON B KUIKOCTh YacCTU Tejla U OT
IUIOTHOCTH JKUJIKOCTH.

KonctpynpoBanne apeomerpa WM KOHCTPYMPOBAHME JIOAKU U ONPENEIICHHE €€
Irpy30I10ABEMHOCTH.

Paspnes S. PaGora u MOIIHOCTH. JDHEprusi.

Mexanundeckasi pabota. MoOIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix MexaHusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.



Mexanuueckas dHeprus. KuHermueckas ¢ TOTEHIMAIbHAS SHEPIUS.
[IpeBpalieHre 0OTHOrO BHUIa MEXaHUYECKOW YHEPTUH B IPYTOi. 3aKOH COXPAaHEHUS
SHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

[TIpumepsl IPOCTHIX MEXAaHU3MOB.
Jlabopamopnwie padbomosl u onvimol.
Ompenenenne palbOThl CHIBI TPEHUS TMPU PABHOMEPHOM JIBIDKCHHHM TeNa TIO0
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanne ycnoBril paBHOBECHS pblyara.
N3amepenue KIIJ[ HakIOHHOM IJIOCKOCTH.
N3ydeHune 3ak0Ha COXpPaHEHUSI MEXAHUYECKON DHEPIHUU.
8 KUIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BenlecTBa. Macca W pa3Mepbl aTOMOB M MoJeKyd. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, S>KHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tenma. OObSICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOKEHUWA MOJIEKYISPHO--KHHETUYECKON TEOPUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe paclliupeHUe U CKaTHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JBHKEHUS
gacturl. Buytpenusas osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIuw:
TeIUIonepenaya u COBEpIICHUE paboTHI. Buag TEIUIONEepEAAYM:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3IyYEHHUE.

KomuuecTtBO TeIwioTel. YaeiabHasd TEINIOEMKOCTH BelecTBa. 1€IIO00MEH U
TEIUIOBOEC paBHOBECHE. YpaBHEHHE TeryioBoro Oamanca. [lnmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u koHaeHcaunus. Mcnapenue. Kunenue. YnenpHas Ttemiiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTO
JABJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUSL.

[Tpunmuner pabotel TeroBbix napurareneit KIIJ[ temmoBoro nBuraress.
TeroBble IBUTATENN U 3aIIUTAa OKPYKAIOIIEH CPEIIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6nronenne O6poyHOBCKOTO JIBHKECHHUS.
Hab6monenune nuddyszun.
Habmronenue siBneHnii cMauMBaHUs M KaMWLISPHBIX SIBJICHUM.



HabGntonenue TemioBoro pacivpeHus Tei.
N3MeHnenne maBiaeHus raza TpU HU3MEHEHUM O0BEMAa UM HArpeBaHUU WJIU
OXJIAXKCHUU.
[IpaBuiia u3MepeHus TemrnepaTypsbl.
Bupae! Tennonepenaymn.
OxutaxxeHue npu COBEPIICHUH paboThI.
HarpeBanue npu coBepiieHr pabOThl BHEITHUMHU CHUJIAMH.
CpaBHeHME TEIIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.
Habntonenue xunenus.
HaGntonenune noctossHCTBA TeMIiepaTyphl MPH TUIABICHHUH.
Mopaenu TEmIOBBIX ABUTaTEIICH.
Jlabopamopnuie pabomout u onvimet.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIYKEHUSI.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITHl IO HAOJIOJCHHUIO TETUIOBOTO PACHIUPEHHS Ta30B, KUIAKOCTEH W TBEPIBIX
TENl.
Omnpenenenue AaBiaeHUs BO3yXa B OalJIOHE IINPULA.
OMnbITH, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JABIEHHUS BO3/IyXa OT €ro oobéma u
HArpeBaHUs WA OXJIAXKICHHUS.
[IpoBepka rumoTe3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA KUAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIIepaTyphl.
HaGntonenune n3mMeHeHus: BHYTpEHHEH SHEPTUU Tella B Pe3yJibTare TeIIonepeadu
¥ paOOTHI BHEIITHUX CHII.
HccnenoBanue siBiIeHUs TEIUIOOOMEHA MPU CMEIIMBAHMM XOJIOAHOM M ropsyein
BOJIbI.
Ompenenenre KOIUYECTBA TEIUIOTHI, MOJYYEHHOT'O BOJIOM MPHU TEIUIOOOMEHE C
HArpeThiM METAJUNIMYECKUM LIIJIUHIPOM.
Ornpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.
WccnenoBanue npoiecca vCHapeHusl.
Ornpenenenrue OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.
Onpenenenue yaelIbHON TEMIOTHI MIJIABJICHUS JIbJIA.

Pa3zjnen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. J[Ba poaa sieKkTpuyecKux 3apsaoB. BzanmoneiicTBue
3apspKeHHBIX  Tenl. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TET OT BETUYUHBI 3aPSAJIOB U PACCTOSTHUSI MEXIY TEIIAMH).

Onektpuueckoe mnojie. Hanpsok€HHOCTh 3ieKTpudeckoro mnoid. IIpuHumn
CYNEPIO3UIIUU JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexkrpudeckux 3apsnoB. DJIEMEHTAPHBIA AJEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOr0 3apsja.

DONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS 3JEKTPUYECKOIO TOKA.
Uctounuku mnocTtossHHOro ToKa. JIeMCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpsKEHHE.
ConpoTuBiIeHHE MPOBOJHMKA. Y AEJBHOE CONPOTUBJIEHUE BewliecTBa. 3aKoH Oma
qis ydactka uenu. [locimenoBarenbHOE W MAPAUIENBHOE  COCIMHEHUE
IIPOBOJITHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DneKTpudecKre Henu U MoTpeOUuTeNn 3JIeKTpUIecKoil sueprun B Obity. KopoTkoe
3aMbIKaHHE.

IlocTtossHHbIE ~ MarHWTHL.  B3auMopelcTBME  IOCTOSIHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarauTHOe 1noje 3eMiIu U €ro 3Ha4€HUE Ul )KU3HHU Ha 3eMJle.
OmeiT  Opcrega. MarHurHoe 1moje 3JEKTpUYecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eiCTBME MarHUTHOI O NOJISI HA IIPOBOJIHUK C TOKOM.
ONEeKTpOABUrarTeiab IIOCTOSIHHOIO TOKAa. VICHOnb30BaHME 3SIIEKTPOABUIATeNcd B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel @apanesd. fABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.

DIIEKTPOreHepaTop. CrnocoOsI MOJIyYEHHUS AIIEKTPUYECKOU SHEPTHUH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.
Hemoncmpayuu.

DIIeKTpHU3aLHus TEN.

JIBa pojia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJCUCTBUE 3aPSXKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.

DIEeKTpOCTaTUYECKAs UHAYKIUSI.

3aKOH COXpaHEHUA JIEKTPUUECKUX 3aPsJIOB.

[IpoBOIHUKY U JUATEKTPUKH.

MopaenrpoBanue CUIOBBIX JIMHUM 3JEKTPUUYECKOTO OIS
HcTouHnKM NOCTOSHHOTO TOKA.

JIericTBYSL DIIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue Cuitbl TOKa aMIIEPMETPOM.

N3mepenune 3neKTpuYeCcKOro Hanpsi>KeHUsI BOJIbTMETPOM.

Peocrar u MarasuH conpoTHBIIECHUM.

B3aumopelictBre NOCTOSIHHBIX MarHUTOB.

MoaenvpoBaHrue HEBO3MOXKHOCTH PA3ACICHHUS MTOJIIOCOB MAarHUTA.



MoaenvpoBaHue MAarHUTHBIX TTOJEH MOCTOSIHHBIX MarHUTOB.
OnbIT Dpcrena.
MarsHuTtHoOE€ 1ojie ToKa. DJIEKTPOMArHHUT.
JlelicTBHE MarHUTHOT O TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOABUIATEND MTOCTOSHHOTO TOKA.
HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHON MHAYKIUH.
Onbitel apapes.
3aBUCUMOCTh  HAIPaBJICHUS]  MHIAYKIIMOHHOTO TOKa OT  YCIOBHM  €ro
BO3HUKHOBEHMUSI.
DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimot.
OnbIThI IO HAOTIOACHUIO AJIEKTPU3ALIUU TEJl UHIYKIUEH U TPU COMPUKOCHOBEHUM.
HccnenoBanne AeHCTBUSA SIIEKTPUUECKOTO MOJI HA TPOBOJHUKU U IUDJICKTPUKHU.
COopka 1 npoBepKa padboThl JEKTPUUYECKOM 1NN MOCTOSHHOIO TOKA.
N3mepenue u perynmpoBaHue CUJIbI TOKA.
N3mepenue u perynupoBaHUE HANPSIKEHUS.
HUccnepoBaHne 3aBUCMMOCTH CWJIBI TOKAa, HIYHIErO 4Yepe3 pe3UucTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.
OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTH AJIEKTPUUYECKOTO CONPOTHUBIICHUS
MIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJN ONEPEYHOr0 CEYEHUs U MaTepuania.
[IpoBepka nmpaBuwiia CI0XKEHUSI HAMPSIKEHUN TIPU MOCJIEA0BATEIBHOM COECIMHEHUU
JBYX pE3UCTOPOB.
[IpoBepka npasuia IJs CWIIbI TOKA ITPU MAPAJLIETBHOM COEAUHEHUN PE3UCTOPOB.
Onpenenenue padOThl AJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
Omnpenenenne MOIHOCTH JIEKTPUUYECKOT0 TOKA, BBIAEISEMOUN Ha PE3UCTOPE.
HUccnepoBanne 3aBUCUMOCTH CWJIBL TOKAa, HWIYLIEr0 4Yepe3 JaMIIOYKy, OT
HaIpsSKEHUS HA HEW.
Onpenenenune K111 narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSSHHBIX MarHUTOB.
N3yyenne MarHUTHOTO TOJSI TIOCTOSHHBIX MAarHUTOB TPH WX OOBEIMHEHHH U
pa3aeneHnH.
HccnenoBanne nericTBUs JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJEHCTBHS KATYIIKH C
TOKOM U MarHUTa OT CHUJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.
N3ydeHne nercTBUs MArHUTHOTO TIOJISI HA MPOBOJTHUK C TOKOM.
KonctpyupoBanue u uzydeHue paboThl AJIEKTPOABUTATENS.
N3amepenue KIIJI anekTpoaBurateibHONM YCTaHOBKH.
OnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHON MHIIYKIIMU: HUCCIIEI0BaHUE
V3MEHECHUI 3HAYCHUS U HANIPABICHUS HHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3zpnes 8. Mexanuveckue siBJICHUsI.

MexaHnuueckoe JBWKeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBHXKEHUA. PaBHOMEpHOE MPSAMOIUHEHHOE
nBxeHne. HepaBHOMEpHOE npsiMosMHENHOE NBMKEeHUE. CpellHsAsl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEHOe JBHKeHHE. (CB0OOOIHOE
nagenue. OnsiTel [anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u dacrtora oOpauieHus.
JluHeriHas u yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

Ilepsorii 3axk0H HptoToHa. Bropoii 3akon Herotona. Tpernit 3akon HeroToHa.
[IpuHIMII CyNIEPIO3ULIUU CHJL.

Cuia ynipyroctu. 3akoH 'yka. Cuia TpeHus: cuia TPEHUS CKOJIb)KEHUS, CHIIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSATOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgenus. JBuwxenue miuaner Bokpyr ComHma. IlepBas kocMmuyeckas CKOpPOCTb.
HeBecomocTh u neperpysku.

PaBHOBecue martepuanbHON TOUKU. AOCONIOTHO TBEpAOoe Teno. PaBHOBecue
TBEPAOrO TENA C 3aKPEIUIEHHOM OChIO BpanieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mMnyinbca. MMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannyeckass paboTa W MOIIHOCTb. PaboTa CHJI TSDKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMaNbHAs HEprUs Teja, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMJIM. [loTeHIInanbHas SHEPTUsl CKATOM NpyKUHbl. KuHeTnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
JHEPIUM.

Jemoncmpauuu.

Habntonenne MexaHnuecKkoro JIBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE MyTel U TPAEKTOPUI IBUKEHUSI OJJHOTO M TOTO € TeJa OTHOCUTEIbHO
PA3HBIX TEJN OTCUETA.

N3mepenune ckopoCcTu U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanre npu3HakoB PaBHOYCKOPEHHOI'O IBUKEHUS.

HaGmronenue nBmkeHust Tena mo OKpy>KHOCTH.

HaOmronenne MeXaHMYECKUX SIBICHUM, MIPOUCXOJAIIUX B CHCTEME OTCU€Ta
«Tenmexka» 1pu €€ PAaBHOMEPHOM UM YCKOPEHHOM JBWKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHUS TeIa OT MAcChl TEJIA U IEUCTBYIOLIEH Ha HETO CUJIBI.
Habntonenue paBeHcTBa CHII IPU B3aUMOJIEHCTBHM TET.

N3MeHeHue Beca Tena Ipu yCKOPEHHOM JBHKEHHM.



[Iepenaua umitynbca Ipy B3aMMOACHCTBUU TEIL.
[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHCTBUM TEJI.

CoxpaHeHre UMIyJIbCca NPU HEYIIPYTOM B3aUMOJIEHUCTBUM.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIPYTOM B3aWMOJICHCTBUU.

Habntonenne peakTUBHOr O ABMKEHUSL.

CoxpaHeHrne MEXaHUYECKON IHEPTUu IPU CBOOOIHOM MaJICHUH.

CoxpaHeHrne MEXaHMYECKON SHEprud NpU [BWXKEHUU Tela MOJ JCHCTBHEM
PY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

KonctpynpoBaHnue Tpakra Jjisl pa3roHa U JaJdbHEHIIEr0 PABHOMEPHOIO JIBUXKEHUS
IapyKa UM TEJIEKKH.

Omnpenenenue cpeHE CKOPOCTHU CKOJIbXEHUS OpyCKa WM JIBH)KEHHS IIApHKa IO
HAKJIOHHOM IIJIOCKOCTH.

Onpenenenue yCKOpEeHHs Tejla MpU PAaBHOYCKOPEHHOM JIBMKEHUU MO HAKJIOHHOMU
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBHKEHUU
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TrUIMOTE3bI: €CIW NPU PABHOYCKOPEHHOM JIBIDKEHUM 0€3 HadallbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psAJ HEYETHBIX YMCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAJIbHOI'O
JABJICHUS.

Omnpenenenne kodhuIEeHTa TPEHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

Omnpenenenue pabOTbl CWIBI TPEHUS NpPU PABHOMEPHOM JIBJKEHHM Tela IO
TOPU3OHTAIIBHOM ITOBEPXHOCTH.

Omnpenenenne pabOThl CWIbI YIIPYTOCTH HPU MOABEME Ipy3a C UCHOJIb30BAHUEM
HENOJIBMYKHOI'O U MOJABMKHOTO OJIOKOB.

N3yuenue 3ak0Ha COXpaHEHUs YHEPTHH.

Pa3gen 9. MexannuecKue KoJ1e0aHUA M BOJIHEI.

KoneGatenpHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: epro/,
4acToTa, aMIUINTya. MaremMaTui4ecKUul U NPpYKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxatonue — kosneOaHua.  BoiHyxkaeHHole — konebanus.  Pe3onamc.
Mexannueckue BoiHbl. (CBolicTBa MexaHW4YecKuX BoJH. [IpoponbHble U
NONEpPEYHbIe  BOJIHBL. JIMMHA BOMHBI M CKOPOCTh €€ PacIpOCTPAHECHUS.
MexaHnuecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. I'pomMKkoCcTh 3ByKa M BbicoTa TOHAa. OTpakeHue 3Byka. UH(ppa3Byk u

YJIBTPa3BYyK.



Hemoncmpauuu.

Habmronenne konedbanuit Tei noj1 1eUCTBUEM CUJIBI TSIKECTH U CHUIIbI YIIPYTOCTH.
HaGntonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGmronenmne BeIHY ) I€HHBIX KOIEOaHMIA U PE30HAHCA.

Pacnpoctpanenrie npooJibHBIX U MONEPEYHBIX BOJH (HA MOJENHN).
HaGntonenmne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUI pE30HAHC.

Jlabopamopnwie padbomost u onvimet.

OnpeneneHue 4acTOTHI U NMEpUoa KojaebaHui MaTeMaTUHYECKOr0 MasiTHUKA.
Ornpenenenre 4acTOThl U Meproia Kojie0aHUM MPYKUHHOTO MasiTHUKA.
UccnenoBanre 3aBUCUMOCTH Teproa KoieOaHUl MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanre 3aBUCUMOCTH TepUOJa KOJIeOAHUN NPYKUHHOIO MasTHUKA OT
MaccChl Ipy3a.

[TpoBepka HE3aBUCHUMOCTH TEepHOJia KOJeOaHUI rpy3a, MOABEIIEHHOTO K HUTH, OT
MaccChl Tpy3a.

OnbIThI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh IMepuoAa KojieOaHWM NPY>KUHHOTO
MasTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus: CBOOOTHOTO TaICHHUS.

Pa3pnesn 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TI0JIe.  ODJEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BONH. [llkana »naeKTpoMarHWTHBIX BOJH. Mcmosb3oBaHUe
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3HU.

DJIeKTpOMaruuTHasa mnpupoga cBera. CKopocTh cBeta. BonHOBBIE CBOMCTBa
CBeTA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBbIE CBOIICTBA CBETA.

Jlabopamopnwie padbomoul u onvimol.

N3ydyenue CBONCTB AIEKTPOMArHUTHBIX BOJIH C MIOMOIIbIO MOOUIILHOTO TeNnedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHUS.

JlyueBass  Mmopmens  cBera.  Mcrounumkm — cBera.  IlpsAmosnnHenHoe
pacnpocTtpanenue ceera. 3atMeHust Connna u Jlynel. Otpaxkenue csera. [lnockoe
3epKano. 3aKOH OTPaXKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHusi cBera. [lonmHoe BHyTpeHHee
OTpaXeHHe cBeTa. lcmonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTHUYECKUX CBETOBOMAX.



JIunza. Xon onayueir B JnuH3e. Onruueckass cucrema ¢oToanmnapara,
MUKpOCKONAa M Telieckomna. [a3 kak onThueckas cucrtema. bianm3opykocTs u
JNaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel Hptorona. Crnoxenue
CIIEKTpaJIbHBIX LIBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

[IpssMonuHEWHOE pacIpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

Onruyueckuii CBETOBO/I.

Xon nydeid B cCOOMparoIen JTUH3E.

XoJ JIydeu B pacCEUBAIOLIEH JINH3E.

[Tonyyenue n300paxeHuil ¢ TOMOUIBIO JINH3.

[Tpunun aeiictBus doToarnmapata, MUKpPOCKOIA U TEJIECKOIIA.
Mopens ria3sa.

Pa3noxenue 6enoro cBera B CIEKTP.

[Tony4yenue 6emoro cBeTa npu CI0KEHUH CBETA PA3HbBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimel.

HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUS CBETOBOTO JIyda OT yrja MaJCHHUs.
N3yuenne xapakTepUCTUK U300paKeHUs IIpeMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJia MPEJIOMIIEHUSI CBETOBOIO Jydya OT yIJia NaJeHus
Ha TPAHUIIE «BO3YX—CTEKIIOM.

[Tonyuyenue n300paxeHuii ¢ TOMOLIBIO COOMPAIOIIEH JINH3BI.

Onpenenenne GOKYCHOTO pacCTOSIHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTUH3HI.
OMBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OMBITH IO BOCTIPHUSITHIO 1[BETA MPEIMETOB TIPH MX HAOIIOJEHUU Yepe3 I[BETOBBIE
(UIBTPBHIL.

Pa3gea 12. KBanToBbI€e IBJICHUS.

OmnwiTel Pesepdopna u mmanerapHass mozenb atoma. Mojgens atoma bopa.
Ucnyckanue u nornomnieHune ceera aroMoM. KBaHThl. JInHeWdaTsie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- 1 raMma-uznyudenusi. CTpoeHue aTOMHOTO
anpa. HykionHas wMopens artomHoro sgpa. M3orombel. PannoakTuBHBIE
npeBpauieHusd. [lepros monypacmajia aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHUs 3apsiIOBOTO M MACCOBOIO YHUCET.
DHeprusi CBsi3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a U
nenenus anep. Mcrounuku sueprun ConHIa v 3BE3.

SnepHas sHepreruka. JeWCTBUS pPaguOAKTUBHBIX W3JIyYCHUW HA IKUBBIE
OpraHu3MBlI.



Hemoncmpauuu.
CrexTpbl U3Ty4eHUS U TTOTJIONIEHUS.
CnexTpsl pa3aIudyHbIX ra3oB.
CnekTtp Bogopoa.
Habntonenue TpekoB B kamepe BunbcoHa.
Pabora cuérynka HOHU3UPYIOUTUX U3ITYyICHUH.
Perucrpanus nznydeHust IpupOIHBIX MUHEPAIOB U MIPOIYKTOB.

Jlabopamopnwie padbomost u onvimet.

Habmtoenne CrutomHbIX ¥ JIMHEHYAThIX CIEKTPOB U3TYYEHUS.

UccnenoBanue TPEeKOB: M3MEPEHHME SHEPTUU YACTHIIBI 10 TOPMO3HOMY IYTH (I10
dororpadusim).

N3Mepenue paanoakTUBHOTO PoHa.

IHoBTOPUTE/IBLHO-0000 1AM MOYJIb.

[ToBTOpUTETHHO--00001IAIONUN MOAY/Ib IPEIHA3HAUYEH JIsl CUCTEMAaTHU3aluu
U 0000ImeHUs TPEIMETHOTO  COJACpPX)AHWUS U ONbITa  JCSITEIBHOCTH,
IPHOOPETEHHOTO TIPU M3YyYEHUU BCETO Kypca (PU3WKH, a TAaK¥Ke JJIs TTOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aME€HY Mo (U3UKe Il O0ydarouuxcs,
BBIOPABIIIUX ATOT YUE€OHBIN MpeaMET.

[Ipy U3ydeHUU JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATENbHOCTHU, HA OCHOBE KOTOPBIX 00€CIEUNBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0OydeHus, GOpMUPYETCS
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOAOB HCCIEIOBAHUS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBICHATH (PU3MYECKHE
SIBJICHUSI, TPUMEHSSI TOJy4YeHHBbIE 3HAHMs, pelaTh 3ajJa4d, B TOM YHCIIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO JIEATEIIBHOCTHBIM XapaKTep JAHHOTO pa3felia peaau3yercs
32 C4Y€T TOro, 4YTO OOYYaIOIIHUECs BBIONHIIOT 3aJaHusl, B KOTOPHIX UM
npeaiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbuznueckue sIBICHUS B OKPY KaIOIel MPUPOIE U TTOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHMUS (PU3NUECKUX SIBJICHUH, B TOM
YucJie JJIsl IPOBEPKU TUIOTE3 U MOJTYYCHUS TEOPETUUECKUX BHIBOOB,;

OOBSCHATh Hay4yHbIE OCHOBBI HauOOJIE€e BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAPUMEP, TPAKTUUECKOr 0 UCIOIb30BAHUS PA3IMYHBIX UICTOYHUKOB
SHEPIruM Ha OCHOBE 3aKOHA MPEBPAILEHUS] U COXPAHEHHS BCEX U3BECTHBIX BUJIOB
SHEPTUM.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenue (pu3nku Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HAMPABICHO
HA JIOCTMXKEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbraTe n3ydeHus Gu3NKU Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs
y oOyuaromierocsi 6yayT copMHpOBaHbI CIAEAYIOUINE JIUIYHOCTHBIE PE3YNbTATHl B
YacTH:
1) maTpHMOTHYECKOr0 BOCIIMTAHUS
— IIPOSIBJICHHE HHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOMN
(u3NUECKON HAYKU;
— [IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHSIM POCCUNUCKUX YUEHBIX --(PU3HUKOB,
2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:
— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JOCTHKEHUU
buzuky;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX TMPUHIIMIOB B JEATEIbHOCTU
Y4E€HOTO;
3) 3cTeTM4eCKOro BOCIIUTAHUS:
— BOCIIPUSATHE DCTETUYECKUX KadeCcTB (U3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:
— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAYKW KaK MOIIHOI'O MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUs TEXHOJIOTUM, BaXKHEUIIEH COCTABIISAIOLIEH KYJIbTYPBI,
— pa3BUTHE HAYYHOU JI0003HATENBHOCTH, HWHTEpECca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSi M IMOIUOHAJIBLHOT0 0JIArONOJTyYHs:
— OCO3HAaHME LEHHOCTH Oe3omacHoro o0pa3a JKU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAKHOCTH TpaBWiI O€30MacCHOrO TOBEICHHUS Ha
TpaHCHOPTE, Ha JOporax, C OHJIEKTPUYECKHMM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMAIIHUX YCIIOBHUSIX;
— c(hOpMUPOBAHHOCThH HABBIKA pe(IeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOro0 K€ MpaBa y IPyroro 4ej0BeKa;
6) TPy10BOIr0 BOCIIUTAHMS:
— AKTMBHOE Yy4YacTHE€ B pEUICHWHM MPaKTUYECKUX 3aj]ay (B paMKax CEMbH,
0o0pa3oBaTeIbHON OpraHU3alliy, ropoAa, Kpas) TEXHOJOTMYECKOW M COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHUCie U (PU3UYECKUX 3HAHUI;
— WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO PO ecCrid, CBI3aHHBIX C (PU3UKOI;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpUEHTAIIMs Ha PUMEHEeHNE (PU3NYECKUX 3HAHUM JIJISl PeIlIeHus 3a/1a4 B 00J1acTu
OKpY’)Karolel cpelbl, IJIAHUPOBAHMS IOCTYNKOB M OLIEHKH HUX BO3MOXHBIX
MOCJIEACTBUM JIJISI OKPYIKAIOILIEN CPEBI;

— OCO3HaHHME TIO0ATBLHOTO XapakTepa SKOJIOTHYECKHUX Mpo0JIeM U TyTed HX
pElICHHUS;

8) amanTanuMum K W3MEHSOIIMMCH YCJOBUSM CONUAJIBHOH W TPUPOTHOMH
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICUCTBUH NP BBHIMOIHEHUU HCCIIEOBAHUN U TPOEKTOB
(bu3nuecKoil HalPaBJIECHHOCTH, OTKPHITOCTD OMbBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHYECKYIO
NEeSATeNbHOCTD;

— MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4HUCIE (POPMYIHPOBATH
UJIeH, TIOHSATHS, TUTIOTE3bl O PUBNUECKUX 00BEKTaX U SABJICHUSX;

— OCO3HaHUE JNe(PUIUTOB COOCTBEHHBIX 3HAHUU M KOMIETEHTHOCTEHW B 00JacTu
bu3uky;

— IJIAaHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (PM3HUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIU3UPOBATh M BBISBIATH B3aUMOCBS3U MPHUPOJIBI, O0OIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

— OLIEHKa CBOUX [JICWCTBUU C YYETOM BIMAHUS Ha OKPYXAIOIIYI0 Cpeny,
BO3MOXKHBIX TJIOOAIBHBIX MMOCIEACTBHUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHHS NporpamMMmbl 1o (U3UKE Ha YPOBHE OCHOBHOIO
obmrero oOpazoBanus y oOydaromerocsi OynyT copMHUpOBaHbI MeTanpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIE YHUBEPCAIbHBIC YUeOHbIE NEHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCAJIbHbIE  y4eOHbIE  JEUCTBUS,  pEryJIsSTUBHBIC
yHHUBEpCaJlbHbIE y4EOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBble Jjoruueckue JelcTBUA:
BBISIBJISITH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU O0BEKTOB (SIBJICHUN );
yCTaHABJIMBATh CYIIECTBEHHBIM TMpU3HAK KJaccU(pUKAIMU, OCHOBAHUS s
0000111eHNs U CPAaBHEHUS,;
BBISBIIITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B paccMaTpHBaeMbIX (paKTax,
JAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSIM;



BBISIBIISITH IPUYMHHO--CJICICTBECHHBIC CBSI3U MPU U3YUCHUHU (DU3UYECKUX SBICHUN U
NPOIIECCOB, JIeJaTh BBIBOJBI C HWCIONB30BAaHUEM JICTYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEIUUHH;
CaMOCTOSITETILHO BBIOMpATh CHOCOO perieHus: ydeOHOW (Qu3nyecKkor 3amadu
(cpaBHEHHE HECKOJBKHX BAPUAHTOB PEILIEHUs, BHIOOpP HaubOosee MOAXOISIIETO C
y4€TOM CaMOCTOATENBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKie AeHCTBHA
UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKUI MHCTPYMEHT NTO3HAHUS;
OPOBOJUTH IO CAMOCTOSITENBHO COCTaBIECHHOMY IUIAHY OIIBIT, HECIOKHBIN
bu3nUecKuil SKCIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UUECKOTO SIBJICHUS;
OLIEHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMALINIO, MOJYyUYEHHYIO B
XO/I€ UCCJIEIOBAHUS MJTU DKCIIEPUMEHTA;
CaMOCTOSITeIbHO (hopMynupoBaTh O0O0OOIIEHUSI W BBIBOJALI 10 pe3ysibTaTaM
POBEIEHHOIO HAOIIOACHHUS, OIbITa, UCCIIEIOBAHUS;
IPOTrHO3UPOBATh BO3MOXKHOE JajibHEiIiee pa3BUTHE (PU3MUECKHX IPOLECCOB, a
TAaK)K€ BBIJBUTATh TMPEANONIOXKEHUS 00 WX pa3BUTUM B HOBBIX YCIOBHSIX H
KOHTEKCTax.

PabGora ¢ unpopmanmei:
NPUMEHSTh Pa3IUYHBIC METOAbI, HHCTPYMEHTHI W 3alPOCHI TIPU TIOUCKE U OTOOpE
uHpOpMAllMM WIM JAaHHBIX C Y4Y4E€TOM NPENJIOKEHHOW Y4eOHOM (pu3mueckoi
3a/1auu;
aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U  MHTEPIPETHPOBATH  HMH(POPMAIIUIO
Pa3TUYHBIX BUIOB B OPM MIPEICTABICHHUS,
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBieHHUs] HHPOpMALUU U
WUTIOCTPUPOBATh PEIIaeMble 33JJa4l HECIOXKHBIMU CXEMaMHU, JuarpaMMamMu, HHOM
rpauKoil 1 UX KOMOWHALIUSIMH.

KoMMyHMKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe TelCTBUS:
B X0JIe OOCYXKJIeHHsI Y4eOHOTO Marepuala, pe3ysibTaToB JIabOpaTOpHBIX pabOT U
IPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAAaeMOW TeMbl U BBICKA3bIBATh
UjieW, HaIleJICHHbIE Ha pEIICHWEe 3a/lauyd U TOJJEp)KaHue OJaroxenaTebHOCTU
OOIIIeHNS;
COMOCTABJISATh CBOM CYXKJEHUS C CYXICHMSIMHU JPYrMX Y4YaCTHHUKOB JMaiora,
OOHapy>KUBaTh Pa3IMUMe U CXOACTBO MO3UIHIA;
BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTaBIATh PE3YAbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);
NOHMMAaTh M HCIOJNb30BaTh IMPEUMYIIECTBA KOMAHIHOW UM HWHIAUBUAYAIbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NIECKON TTPOOIEMBI;



NPUHUMATh 1E€JIM COBMECTHOM JEeATEeTbHOCTU, OPTraHW30BBIBATH JEHCTBUS MO €&
JOCTH)KEHUIO:  pacrpeeNsaTh poju, O0OCYXJIaTh TMPOIECChl U  PE3yJIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTasi KAU€CTBEHHOI'O PE3yJIbTara Mo CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTUMU YieHAMU KOMaH/IbI,
OIICHMBATh Ka4yeCTBO CBOEr0 BKJIajJa B OOMUH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:
BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyaIUsIX, TPEOYIOUUX IS
penieHus PU3NICCKUX 3HAHHM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0JaX MPUHATHUS pelIeHUu (MHIUBUIyaIbHOE,
MPUHITUE PEIICHUS B TPYIIE, IPUHITHE PEIICHUN TPYIION);
CaMOCTOSITETTLHO COCTABJISITh AITOPUTM pelieHrs (PU3NIeCKON 3aJaud WIW IJIaHa
UCCIICIOBAHUS C YY4ETOM HMMEIONIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH Ipe/jlaraéMbie BApUAHTHI PEIICHUH;
JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:
JaBaTh aJEKBaTHYIO OICHKY CUTYAIlUH M MpeJyiarath miaH ¢€ n3MECHCHHS,
OOBSCHATH MPHUUUHBI JOCTHKCHUS (HETOCTHKEHHSI) Pe3yIbTaTOB JCSTEIHLHOCTH,
JIaBaTh OICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHBBI B JCATEIHHOCTh (B TOM YHCJIE B XOJ BBITOJHCHHS
(U3NIECKOTO0 HWCCIIECIOBaHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHMBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMIUOOK, BO3ZHUKIIIUX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IeJId U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCHU Ha
HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYToro;
npu3HaBaTh CBOE MPABO Ha OMIMOKY MpU penieHUuH (U3UUECKUX 3a7a4 WA B
YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEIMETHBIE PE3YJIBTATDI

K xoniy o0yuenus B 7 kjiacce mpeaIMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUM:
UCIIOJIb30BaTh TMOHATHS: (PU3MYECKUEe M XMMHYECKHE SIBIICHUS, HaOJI0JIeHuE,
OKCIIEPUMEHT, MOJIelb, THUIIOTE3a, EAWHHIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHHS BeliecTBa (TBEpIOE, JKUAKOE, razo00pa3Hoe),
MEXaHW4YeCKoe JBIDKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE),



TpaeKTOpHs, PaBHOJCUCTBYIOIIAs cuia, Aegopmarus (ympyras, IUlacTUYEcKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyath siBneHus (auddy3us, TEmIoBoe JBMIKEHWE YacTHI[ BEIIECTBa,
PAaBHOMEPHOE JIBMKEHUE, HEPABHOMEPHOE JBW)XEHHUE, WHEPLUS, B3aUMOJECHCTBHE
TE€J, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OChIO BpallleHUs, Nepenaya
JABJICHUS TBEPIABIMU TEJIaMH, XUAKOCTSIMU M Tra3amu, arMoc(hepHOe [aBlIeHUE,
IUIaBaHUE TeJI, NPEBpAIICHUs MEXaHUYECKOM OSHEpPruM) IO ONHCAHHUIO HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(u3nUecKoe SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YUYECHHBIX (PU3WYECKUX SIBICHUU B OKPYXKaIOIIEM
MHUpE, B TOM 4ucie (U3MYECKHUE SBJICHUS B IMPUPOAE: MPUMEPHI JBUKECHHS C
Pa3IMYHBIMH CKOPOCTSIMU B KMBOW M HEKUBOW MPUPOJIE, AEHCTBUE CUIIBI TPEHUS B
OpUpPO/IE M TEXHHUKE, BIHUAHHE aTMOC(HEPHOrO JAaBJIEHHS HA >KUBOW OpraHu3M,
IUTaBaHUE pbIO, phlYark B TEJ€ YEJIOBEKa, MPU ITOM IMEPEBOAUTH MPAKTHUECKYIO
3ajlady B y4eOHYIO0, BBIICATH CYIIECTBEHHBbIE CBOWCTBA (IIPU3HAKU) (PU3UUECKUX
SIBJICHUI;

ONKCHIBATh U3YYECHHbIE CBOWCTBA Tel W (PUINYECKUE SIBICHUS, HCIOIb3Ys
dbusznueckre BeNMUYUHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMSs, MYTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YNPYrOCTH, CHJIa TSKECTH, BEC Tena, CHia
TpeHUs], AaBieHHE (TBEPAOro Tena, MXUAKOCTH, Tra3a), BBITAJIKUBAIOLIAS CHJIA,
MexaHu4deckass paboTa, MOIIHOCTh, IJI€YO CHJIbI, MOMEHT CWJbl, KO3(DPUIIMEHT
MOJIE3HOTO JIEUCTBHSI MEXaHU3MOB, KHHETUYECKAs U MOTEHIIMAJIbHASI DHEPT U ), TIPU
OINKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI MCHOJIB3YEMBIX BEIMYUH,
uxX OOO3HAaYeHUs M E€AUHULBl (U3UUYECKUX BEIUYUH, HAXOAUTh (POPMYIIbI,
CBA3BIBAIOUIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BEIUYMHAMH, CTPOUTD
rpauKy U3Y4EHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U TPOLECCHI, UCIOIb3YS
npaBujia CIOXKEHHUs cui (BAOJb OJHOM mpsimMoit), 3akoH ['yka, 3axon Ilackans,
3aKOH Apxumeza, MPaBUJIO paBHOBecHs pbiuara (0JI0Ka), «30J0TOE MPaBUIIO»
MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHWYECKOM JHEpPruM, IpH HTOM JaBaTh
CIIOBECHYIO (OpPMYIHMpPOBKY 3aKOHa U 3alKChIBaTh €ro MaTeMaTHYecKoe
BBIPAKEHUE;

OOBSACHATH (U3MYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOI'O  XapaKTepa: BBISABIATH
NPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 1—2 JIOrMYECKHX 111aroB
¢ onopoif Ha 1—2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SIBICHHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH,;

pemate pacu€THble 3ajauud B 1—2 neicTBUs, HCNONb3ysl 3aKOHBI U (OPMYJIBL,
CBsI3bIBAIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJadd



3alUCBhIBATh KPATKOE yCJIOBUE, MOACTABIATH (PU3NUECKUE BEIMUYUHBI B (POPMYJIIBI U
MIPOBOJIMTH PACUYEThI, HAXOJIUTh CIIPABOYHBIC JaHHBIE, HEOOXOIUMBIC JIJIS PEIICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON PU3NUYECKON BETUUNHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH MOMOIIHM (PU3UYECKHUX
METOJOB, B ONHCAHWUU HCCJIENOBAHUS BBIACIATH MPOBEPSEMOE MPEANOI0KEHUE
(rumoTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOITYUYEHHBIN pe3ysbTaT, HAXOIUTh
OIIMOKHU B XOJI€ OMBITA, JIENATh BHIBOJIBI 110 €r0 PE3yJIbTaTaM;

NIPOBOJUTL ONBITHl 0 HAOMIOJACHUIO (U3MYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten: (OpMYyJIHpPOBAaTh MPOBEPSEMbIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEMJIOKEHHOr0 O00OpYyIOBaHMs, 3allMChIBaTh XOJ ONbITA U
(dbopMyIHpOBaTH BHIBOBL;

BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CUIIbI
U TeMIepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M HU(PPOBBIX MTPUOOPOB,
3aMMChIBATH MTOKA3aHMsI IPUOOPOB € YUETOM 3aJIaHHON a0COIIOTHOM MOTPEIIHOCTH
VU3MEPEHU;

IIPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJHOW (PM3MUECKON BEIMYUHBI OT IPYTrou
C HCHOJB30BAHUEM TMPSMBIX M3MEPEHUM (3aBUCMMOCTH TYTH PABHOMEPHO
JOBIKYIIEroCsl Tela OT BPEMEHM ABWKECHHS Te€jla, CUJIbl TPEHUS CKOJIBKEHHUS OT
Beca Tena, KauecTBa 00padOTKU MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHIIBI TPEHUS
OT IUIONIAJU COMPUKOCHOBEHMS TEJ, CHWJIbl YIPYTOCTU OT YJJIUHEHUS MPY>KUHBI,
BBITAJKUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW 4YacTU Tejda U OT TUIOTHOCTHU
KUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tela, OT INIYOMHBI, Ha KOTOPYIO
TIOTPY’KEHO TEJ0, YCIOBUH TUTABaHUS TEJ, YCIOBUM PAaBHOBECHS phiuara 1 OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOrO HCCIEAOBaHHUS, COOUpPATh YCTAaHOBKY U
BBITIOJIHATh ~ M3MEPEHMsI, CJeAys NPEeAJIOKEHHOMY IUIaHy, (UKCHUpOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCHUMOCTH  (U3MUECKMX BEJIWYMH B  BHJIE
NPENJIOKeHHbIX Tabmuii W TpadukoB, Jenath BBIBOABI IO pe3yibTaTam
WCCIICIOBAHNS;

MPOBOJINTh KOCBEHHBIE M3MEPEHMS (PU3MUECKUX BEIMYMUH (TUIOTHOCTH BEIIECTBA
KUJKOCTU W TBEPAOrO Tella, CUJIa TPEHUS CKOJBXKEHHUS, JaBIICHHE BO3/yXa,
BBITAJKUBAIOIIASl CHWJIA, JEUCTBYIOUIAs Ha MOTPYXKEHHOE B KUIKOCTh TEIIO,
KOO(QPUIIMEHT  MOJEe3HOr0  JEHUCTBUS  MPOCTBIX  MEXAHM3MOB),  CIEIys
NPENJIO)KEHHOM  WMHCTPYKUUHU: TPU  BBIOJIHEHUH  M3MEpPEeHUil  coOupaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISITH 3HAUEHUE UCKOMOW BEITUYHHBI;
COOIOIaTh TIpaBWJIa TEXHUKU OE30MACHOCTH TMpHU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3blBaTh TMPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETpP, COOOIIAIOIIMECs COCYIbl, OapomeTp, pblyar,
ITOABMYKHBIN 1 HEMTOABUKHBIN 010K, HAKJIOHHAS INIOCKOCTD;



XapaKTepU30BaTh MPHUHIMIBI JIEUCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa HUX OMUCAaHUA (B TOM 4YHCIIE: MOAIIUITHUKHU, YCTPOHUCTBO
BOAONPOBO/IA, TUAPABINYECKHI IPECC, MAHOMETP, BBICOTOMED, MTOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3ys 3HAHHUS O CBOMCTBAX (PU3UYECKUX SBJICHUN U HEOOXOAMMbIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOJIUTH TPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOM XHU3HU JJi1 0OecredeHHs
0€30MacHOCTH MpU OOpAIEHUH C NPUOOpPAMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHUsl 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOro TOBEACHUS B
OKpY’Karouien cpeae;
OCYILIECTBIATh OTOOP MCTOYHMKOB MH(oOpManuu B VIHTepHETE B COOTBETCTBUM C
3aIaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUW W IMYTEM
CpPaBHEHUSI PA3IMYHBIX MCTOYHHUKOB BBIACIATh MHPOPMALIMIO, KOTOpas SIBISETCS
POTHUBOPEUYUBOM UITU MOKET OBITh HETOCTOBEPHOM;
UCIIONIb30BaTh TIPU  BBIMOJIHEHUM Yy4YEOHBIX 3aJlaHU  HAYYHO--TIOMYJISPHYIO
AUTEpaTypy (PU3HUECKOro CoAep’kKaHus, CIpPaBOUYHbIE MaTepUalbl, PeCypChl CETH
WNurepHer, Biaaerb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, NPeoOpa3zoBaHUs
uH(GOpMaIK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2—3 WCTOYHUKOB MH(pOpMAIK PUINIECKOTO COAEPKAHUS, B TOM YUCIE MyOIMIHO
JeNaTh  KpaTKue COOOIIEeHHMsT O pe3ysibTarax MpPOEKTOB WM yueOHBIX
UCCJIEAOBAaHUM, TMPU STOM TPAMOTHO HCMOJIb30BaTh M3YYEHHBIM MOHSITUHHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BRICTYIUICHHE MMPE3CHTAINEH;
OpU  BBINOJTHEHUU Y4YEOHBIX TPOEKTOB W  HCCIEAOBAHMI  paclpenensTh
00513aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABICHHBIMHU 3a/ladyaMu, CJIEIUThH 3a
BBIIIOJIHEHUEM IIJ1aHa JEHCTBHUH, aJeKBAaTHO OIIEHHMBATh COOCTBEHHBIM BKJIaJ B
NEATENbHOCTh TPYIIbI, BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJECHCTBHUE,
YUUTBIBasi MHEHHE OKPYKAIOIINX.

K xoniy o6yuenus B 8 ki1acce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:
UCIOJIb30BaTh MOHATHS: Macca U pa3sMepbl MOJIEKYJ, TEILUIOBOE JIBH)KEHHE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHUSI BEUIECTBA, KPUCTANIMYECKHE U amMop(HbIe
T€Ja, HACBIIICHHBI M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3/yXa, TEMIIEPATYpA,
BHYTPEHHSS DHEPIUsl, TEIUIOBOW JIBUTATEIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi,
ANEKTPUUYECKOE T0JI€, MPOBOJHUKU U JUDJEKTPUKH, TOCTOSHHBIN 3IEKTPUUECKUN
TOK, MarHUTHOE TOJIE;
pasnuyaTh SBJICHUS (TEIUIOBOE pacIlMpeHHe U C)KaTue, TeIulonepeaaya, TerioBoe
paBHOBECHE, CMAauMBaHUE, KalWUISIPHBIE SIBICHUS, HCIApEHUEe, KOHAEHCalus,
IUTABJIEHHE, KpHUCTaUIM3auus  (OTBEpAECBAaHUE), KHUIIEHHE, TerJlonepeaaya



(TeTIONPOBOAHOCT, KOHBEKIIHS, U3IIy4CHHE), ANEKTPU3ALUS Te,
B3aUMOJICHCTBHE 3aPSAI0B, TEHCTBUS AJIEKTPUUECKOIO0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJCHCTBUE MAarHUTOB, JE€WCTBME MATHUTHOI'O MOJISI HA MPOBOJAHUK C TOKOM,
AJIEKTPOMAarHuTHasE MHAYKIMS) IO ONMCAaHUIO WX XapaKTEpPHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HM3YUYECHHBIX (PU3UYECKUX SIBJICHUU B OKpYXKaIolleM
MHpE, B TOM 4Kciie GU3nYecKue sIBJICHUSI B IPUPOJIE: OBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIE ABJICHUS B NMPHUPOAE, KPUCTALIBI B Npupoae, usnydeHue CoiHua,
3amMep3aHue BOAOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUUECKUE SIBIIEHUS B armocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHoOE 1osie 3emiid, Apeid MoJ0CcoB, pOJib MArHUTHOTO MOJIS JJI KU3HU Ha
3emiie, MOJSIPHOE CHUSHHE, MPU STOM NEPEBOAUTH NPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIETATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) PU3NUYECKUX SBJICHUN;
ONKCHIBATh HU3YYCHHbIE CBOWCTBA Tel W (PUIMYECKUE SIBICHUS, HCIOIb3Ys
¢u3nyeckue BeIUYMHBI (TeMmIepaTypa, BHYTPEHHSSI SHEprusi, KOJIHYECTBO
TEIUIOThI, yJAEJIbHas TEIUIOEMKOCTh BELIECTBA, YJElbHAas TEIUIOTa ILJIaBJICHUS,
ylelbHas TEeIIoTa NapooOpa3oBaHusl, yJelbHAas TEIUIOTAa CrOpaHMsl TOIUIMBA,
KO3 (UIIMEHT TOJIE3HOr0  JEHCTBUS  TEIUIOBOM  MAIlIMHBI, OTHOCHUTENIbHAs
BJIQXHOCTh BO3/yXa, DJJEKTPUUYECKHHA 3apsj, Ccuwila TOKa, JSJIEKTPUYECKOE
HanpsHKEHUE, COMPOTUBJIEHUE MPOBOJHMKA, YAEIBbHOE CONPOTHUBIICHUE BEUIECTBA,
paboTa M MOUIHOCTb JJEKTPUYECKOrO TOKA), NpH ONUCAHUU MPABHIBHO
TPakTOBaTh (PU3UUYECKUN CMBICI HCIONB3YEMBIX BEJIWYUH, OOO3HAYEHUS U
€IUHULBl (PU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(U3MYECKYI0 BEIUYHMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH IpapUKU H3Yy4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS U TPOLIECCHI, UCIOIb3YS
OCHOBHBIE MOJIO0KEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUH CTPOEHUS BELIECTBA,
OPUHLIMI CYNEPHO3ULMHA ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHUS
3apsana, 3akoH OMa jJig yyacTka uenu, 3akoH J[xoyns—JIeHna, 3aKoH coXpaHeHus
SHEPIruH, IPU ATOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATh €T0
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TEl, B TOM YHUCJIE U B KOHTEKCTE
CUTyauuin IPaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITh
NPUYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 |—2 JIOTMYECKUX LIaroB
c omopoii Ha |-2 W3y4YEHHBIX CBOMCTBA (U3MUECKHUX SBICHUH, (PU3NIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemarb pacu€THele 3ajayu B 2—3 JCHCTBUS, HCIONB3YS 3aKOHBI M (HOPMYJIbI,
CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a7aud
3alMChIBATh KPAaTKOE YCIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX IS pPELICHUS



3a7au, BLIOUpATh 3aKOHbI W (OPMYJbI, HEOOXOAWMBIEC HJii €€ peuieHus,
MIPOBOJIMTH PACUEThl U CPABHUBATH MOJTYUYCHHOE 3HAUCHUE (PU3UUECKON BETUYUHBI
C U3BECTHBIMU JJaHHBIMH;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh TPH MOMOIIHM (PU3UIECKHUX
METOAOB, WCHOJIb3ysl ONHCAaHWE UCCIEAOBAHUS, BBIICHATH IPOBEPSIEMOE
NPEATNOIOKEHNE, OLEHUBATh NTPABUIIBHOCTh MOPSI/IKA MPOBEICHUS HCCIIEIOBAHUS,
JenaTh BbIBOJIbI;

NIPOBOJUTL ONBITHl 0 HAOMIOJACHUIO (U3MYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB TeN (KamwUIApHBIE SIBJIEHUS, 3aBUCUMOCTbH JIaBJICHHUS BO3JyXa OT €ro
o0BbEMa, TeMmrmeparypbl, CKOPOCTH IIpollecca OCTBHIBAHMS W HArpeBaHus Ipu
U3ITyYeHUHU OT I[IB€Ta W3JIydaromieil (MOrJIomaroiiei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs BOJIbI OT TEMIIEPATyphl >KUJIKOCTH M IUIOMIAAN €€ TOBEPXHOCTH,
AJIEKTpU3AIMs Te1 U B3aUMOJICUCTBUE AJICKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MarHMWTOB, BU3yaJIU3allisl MArHUTHBIX MOJIE€H MOCTOSSHHBIX MAarHUTOB,
JENUCTBHUSI MAarHUTHOTO MOJIsi HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DJICKTPOABUTATEINS MOCTOSHHOTO TOKA): (hOPMYyIHUpOBaTh MPOBEPsSEMbIE
NPEANONIOKEHNs, COOMpPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pY/I0BaHUS,
OIKCBHIBATH XOJI OIBITA U (POPMYIHUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSAMbBIE M3MEPEHUS TEMIEPATYpPhl, OTHOCHUTEIbHON BIIA)KHOCTHU
BO3/lyXa, CHJIbl TOKa, HAMPSKEHUSI C UCIIOJIHb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3UYECKUX BEJIUYWH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUN C y4ETOM
3a/1aHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHOW (PM3MUECKOW BEIMYUHBI OT JPYrou
C HUCMOJb30BaHWEM MPSIMBIX U3MEPEHUN  (3aBUCUMOCTH  CONPOTHUBJICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIONIAAU IIONEPEYHOr0 CEUEHUS] U YACIbHOTO
CONPOTHUBJIEHUSI BELIECTBA MPOBOJHUKA, CUJIBI TOKA, UIYLIErO YEpe3 MPOBOJHUK,
OT HANpsHKEHUST Ha MPOBOJHHMKE, HCCIEAOBAHUE IMOCIEAOBATEIBHOIO U
napajuieIbHOr0  COCIMHEHUW TMPOBOJHUKOB): IUIAHUPOBATH  KCCJIEIOBaHUE,
coOMpaTh YCTAHOBKY W BBITIOJHATH M3MEPEHUs], CIENys MPEIOKCHHOMY IUIaHy,
dbuKcUpoBaTh PE3yJIbTATHI MOTYYEHHOW 3aBUCUMOCTH B BUE TaOIHI] U TPadHKOB,
JienaTh BBIBOJIBI MO PE3YyJIbTaTaM UCCIIEI0BAHUS;

NPOBOJWTh  KOCBEHHbIC  HW3MeEpeHuss  (U3MYeckux  BelMuuuH  (yaelibHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTHUBIIEHWE MPOBOJHMKA, paboTa U MOIIHOCTh
JIEKTPUUYECKOT0 TOKA): IUIAHUPOBATh MU3MEPEHUSI, COOUPATH IKCIIEPUMEHTATBHYIO
YCTAHOBKY, CHEAYys MPEIJIOKEHHON WHCTPYKUHUH, W BBIYUCIATH 3HAYEHUE
BEJINYUHBI;

coOJI0JIaTh MpaBWiia TEXHUKU OE30MacHOCTH IMpU paboTe ¢ JabopaTOpPHBIM
000opy10BaHUEM;



XapaKTepU30BaTh MPHUHIMIBI JIEUCTBUS HM3YUYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOPOW Ha MX OMHMCaHUA (B TOM YMCIIC: CUCTEMa OTOILJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJIBTMETP, CUETUUK DIEKTPUUYECKON
SHEPTUH, JJIEKTPOOCBETUTENBHBIC MPUOOPHI, HArPEBATEIbHBIEC 3JIEKTPONPHOOPHI
(mpuMepsbl), JIEKTPUUECKUE MPETOXPAHUTENN, FTEKTPOMATHUT, JIEKTPOABUTATETh
MOCTOSIHHOTO TOKa), WCIOJIb3yd 3HAHMS O CBOMCTBaX (DPM3MUECKUX SIBICHUU U
Heo0XoIMMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI 1O
CXeMaM M CXEMAaTU4YHBIM PHUCYHKaM (KUJIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpPaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBISATH CXEMbl DJIEKTPUYECKUX IIeTeld C IOCIeN0BaTeIbHbIM U
napauieNIbHbIM COEJUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAUYCHUS
3JIEMEHTOB JJIEKTPUYECKUX LEIEH;
OPUBOJIUTH MPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCTIONIb30BaHUSl (DU3MYECKUX 3HAHWKM B TMOBCEIHEBHON XU3HM NJIsi O0OCCTICUCHUS
0e30MacHOCTH TIPU OOpAIICHWH C MPUOOpAaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpPaHEHMSI 3JI0pOBbSi M COOJIOJICHUS HOPM DKOJOTMYECKOTO TOBEJICHUS B
OKpY’Karouien cpeae;
OCYIIECTBIIATh MOUCK WHpOpMauu (u3nIecKoro coaepkanus B MHTEepHeETe, Ha
OCHOBE UMEIOIINXCS 3HAHUN M MYTEM CpPaBHEHUS JIOMOJTHUTEIBHBIX HUCTOYHUKOB
BBIJICIISITE MHGOPMAIIHUIO, KOTOpasi SBJSETCS MPOTUBOPEYMBON HMIIM MOXET OBITh
HEJOCTOBEPHOIL;
UCIIOJIb30BaTh TIPW  BBIIOJTHEHUM YYEOHBIX 3aJaHWA  HAYYHO--TIOMYJISPHYIO
auTepaTypy (pU3MUecKoro CojAEpKaHus, CIPaBOYHBIE MaTepHUasbl, PECYpPChl CETH
WNurepuer, BnageTs npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uHGOpMAIK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3/laBaTh COOCTBEHHBIC MHCHbMEHHBIE M KPATKHE YCTHBIE COOOIIEeHHs, 0000mmas
uH(OpMAILIMIO K3 HECKOJbKHUX HCTOYHUKOB (U3UYECKOrO COJIEPXKAHUS, B TOM
Yyucje MyOJUYHO MPEACTABIATh PE3YyIbTaThl MPOSKTHOW WJIM HMCCIIEIOBATEIbCKON
JNEATENBHOCTH, IIPU 3TOM T'PAMOTHO MCIIOJIb30BaTh WM3YUYEHHBIA ITOHATUHHBIN
ammapar Kypca GU3MKH, COTPOBOXKIATH BRICTYIUICHHE MMPE3CHTAIINCH;
IPU BBIMOJHEHUU YUE€OHBIX MPOEKTOB W MCCIEIOBaHUMN (DU3NUYECKUX MPOIIECCOB
pacnpenensTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUUM C TOCTABJICHHBIMU
3aJla4aMu, CIIEIUTh 32 BBIIIOJIHEHUEM IUIaHA JEWCTBUM UM KOPPEKTHPOBATH €rO,
aJICKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B IEATEILHOCTH TPYIIIIHI, BEICTPANBATH
KOMMYHUKAaTUBHOE  B3aWMOJICCTBUE, TPOSBISSE  TOTOBHOCTh  pasperiaTh
KOH(DJIMKTHI.

K xoniy o6yuenus B 9 kj1acce npeaMeTHbIE pe3yabTaThl HA 6A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIIUXCS YMEHUM:



UCIOJIb30BaTh MOHSATHS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs,  AedopMauus  (ympyras,
IUIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh MU
HEeperpy3Ku, LEHTP TSHKECTH, aOCOTIOTHO TBEPIIOE TENO, LEHTP TSHKECTH TBEPAOTO
T€Na, PAaBHOBECUE, MEXAaHWYECKHE KOIeOaHHs W BOJIHBI, 3BYK, HH(PA3BYK U
YIABTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U J1aJbHO30PKOCTb, CIIEKTPHl UCIYCKAHMS U IMOTJIOLICHMS, aibda-,
Oera- 1 raMMa-u3J1y4eHus, U30TOMbI, A/IepHasi JHEPreTUKa;

paznuyaTh SBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE TBUKEHUE,
PaBHOYCKOPEHHOE NpPSMOJIMHEMHOE JBM)XKEHHME, CBOOOJHOE MaJieHUuEe Tell,
PAaBHOMEPHOE JBWKEHUE IO OKPYKHOCTH, B3aMMOJECHCTBHUE TEN, PEaKTUBHOE
JBIKEHUE, KOJIeOaTeNbHOE IBIXKEHHE (3aTyXalolue U BBIHYKJIECHHbIE KOJIeOaHNs),
pPE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3ByKa, MPAMOJIMHEUHOE
pacnpocTpaHEHHE, OTPaKEHUE U IIPEJOMJICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kKeHHE CBETA, Pa3JIOKEHUE OEJIOro CBeTa B CHEKTP U CIOKEHHE CIIEKTPAIbHBIX
LBETOB, JMCIEPCHsI CBETA, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHENYaTOro CHeKTpa M3Jy4eHHs) IO ONMMCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3UUECKHUX SBICHUM B OKpPY)KAIOIIEM
Mupe (B TOM uucie (U3UYECKUE SIBJICHUS B NPHUPOJAE: NPUIUBBI U OTIIUBBHI,
nekenue 1iaHeT CoOJHEYHOW CHCTEMbl, PEaKTUBHOE JIBJKEHHUE JKHUBBIX
OpPTraHHU3MOB, BOCIIPUSITUE 3BYKOB JKUBOTHBIMH, 3EMJIETPACEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMH, 9X0, I[BETa TeJl, ONTHYECKUE SABJICHUS B IPUPOJE, OMOIOrHIECKOe
JEICTBUE BUAMMOIrO, YJIbTPAa(HUOIETOBOIO UM PEHTIEHOBCKOIO M3JIy4YEHUH,
€CTECTBEHHBI pPaJMOAaKTUBHBIM (OH, KOCMUYECKHE JIy4d, PaTUOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MHUHEPAJIOB, ACHCTBUE PaJUOAKTUBHBIX M3JIyYECHUH Ha
OpPTraHM3M 4YeJIOBEKAa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HU3YYCHHbIE CBOWCTBA Tel W (PUIWYECKUE SIBICHUS, HCIOJIb3Ys
¢u3nyeckue BETUUYMHBI (CpelHss W MCHOBEHHas CKOPOCTb Tela MpH
HEPABHOMEPHOM JBUKEHUH, YCKOPEHHE, NIEPEMELIEHUE, MTYTh, YIJIOBAasl CKOPOCTH,
CWJIa TPEHMs], Cuja YIOPYroCTH, CUja TSKECTH, YCKOPEHUE CBOOOJHOIO MajeHMUs,
BEC Teja, UMITYJbC Tela, MUMITYJIbC CHIIbI, MEXaHHueckas padoTa W MOIIHOCTb,
NOTEHIMAJIbHAsT JHEpPrusl Tena, MOMHATOrO HaJ IOBEPXHOCTHIO  3E€MJIH,
NOTEHLIMAJIbHAS SHEPIUsl CXKATOM MpPYKWHBI, KUHETUYECKas SHEPrus, MOIHas
MeXaHH4YecKasi YJHeprusi, NepUoj U 4acToTa KojJeOaHl, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTElb NPEJIOMJICHUS CPENbl), NpHU
ONKCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUH CMBICI MCHOJB3YEMBIX BEIMYUH,
0003HAUYEHUS W COUHUIBI (U3HYECKUX BEIWYHH, HAXOAUTH (HOpMyIHI,



CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpaduKy U3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBIICHUS U TPOLIECCHI, HUCIONb3Ys
3aKOH COXpaHEHWS OSHEPTWH, 3aKOH BCEMHUPHOT'O TSITOTEHUS, MPUHITUII
CyHEepHo3ulUi CUJI, TPUHIMI OTHOCUTENbHOCTU ['anmuies, 3axkoHbl HblOTOHA,
3aKOH COXPAHEHMSI UMITYJIbCa, 3aKOHBI OTPAKEHUS M MPETOMIICHHUS CBETa, 3aKOHBI
COXpaHEHUs 3aps0BOI0 W MACCOBOT'O YHUCEN MPH SIICPHBIX PEAKIUSAX, MPU ITOM
JaBaTh CJIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA W 3alHMCHIBATh €r0 MaTEMaTHYECKOe
BEIPKCHUE;

OO0BSACHATHh (PU3MYECKHE MPOIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluii TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISTh MPUYUHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpPOH
Ha 2—-3 W3Yy4YCHHBIX CBOWCTBA (PU3UYECKUX SIBJIICHUM, (PU3NUECKHUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3ajaud (ONUPAIONIMECs HA CUCTEMY U3 2—3 ypaBHEHUM),
UCTIOJIb3YSI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIONIHE (PU3UUECKIE BETMYUHBI: HA OCHOBE
aHaju3a YCJOBHUS 3aJla4 3alHUChIBATh KPaTKOE YCIIOBHE, BBISBISATH HEIOCTAIOIINE
WK U30BITOYHBIEC JaHHBIE, BHIOUPATh 3aKOHBI M (OPMYIbl, HEOOXOAUMBIC IS
pelIeHus, MPOBOIUTh PACUETHl U OIECHWBATh PEATHUCTHYHOCTH TIOJYUYCHHOTO
3HaYCHUS (PU3NIECKON BEITMYUHEI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (HUINIECKUX
METOJIOB, HCIOJb3ysl OINHUCAHWE UCCIENOBAHUSA, BBIIETATH MPOBEPSEMOE
NPEOIOKEHNE, OIICHUBATh MPABHJIBHOCTh MOPSAKA MPOBEACHUS UCCICIOBAHUS,
JienaTh BbIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHUN U OMBITOB,;
MPOBOJIUTHL OIBITHI IO HAOMIOACHUI0 (U3WYECKUX SBJICHUN WU (U3HIECKUX
CBOMCTB TeJ (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHHUS DHEPTrHH,
3aBUCUMOCTh TEpuo/ia KoieOaHWi TMPYKUHHOTO MasiTHUKa OT MacChl rpy3a U
HKECTKOCTH TPYKUHBI M HE3aBUCUMOCTh OT AaMIUIMTYJbl MaJIbIX KOJeOaHUi,
NPSMOJIMHEHHOE PAacIpOCTPAHEHHE CBETa, Pa3IOKEHUE OENoro CBeTa B CHEKTP,
U3Y4YCHHE CBOWCTB M300paXEHHsSI B TUIOCKOM 3€pKajieé M CBOWCTB HM300PaKECHHUS
npeaMeTa B coOMWparomed JrH3e, HAOIIOJCHHE CIUIOMIHBIX M JIMHEHYaThIX
CIIEKTPOB U3JIYYEHHUS): CaMOCTOSTEILHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000py0BaHUsl, OMKUCHIBATH XOJ OTbITA U €r0 Pe3yNbTaThl, (HOPMYIUPOBATH
BBIBO/JIBI;

TIPOBOJUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX H3MEPEHUH, ONpeaesssi cpeaHee
3HaUEHUE U3MepsAeMON BEeTUYUHBI ((POKYCHOE pacCTOSTHUE COOMpArouied JIMH3BI),
000CHOBBIBATh BBHIOOD CIIOC00a M3MEPEHUS (M3MEPHUTEIHHOTO TPUOOpa);
NPOBOJUTh  HUCCIENOBAHME  3aBUCUMOCTEH  (U3NYECKHX  BEIWYUH  C
UCTIOJIb30BAaHUEM TIPSIMBIX HW3MEPECHHHA (3aBUCUMOCTh TYTH OT BpPEMEHU TMIPHU



PAaBHOYCKOPEHHOM JIBJKEHHHM 0€3 HadyaJlbHOM CKOpPOCTH, MepuoAa KoJieOaHuu
MaTEMaTUYECKOI0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHsI CBETa
OT yria TaJeHHs ¢ YIja TMpeJoMJIeHHs OT Yyrjia TMaJeHus): IJIaHUPOBAThH
UCCIIEZIOBAHNE, CAMOCTOATEIBHO COOMpPATh YCTAaHOBKY, (PMKCHUPOBATH PE3YIbTATHI
NOJyYEHHOU 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TAaOMUL U TpadUKOB,
JienaTh BBIBOJBI MO PE3YJIbTATAM UCCIEI0BAHUS;

OPOBOJIUTh KOCBEHHbIE HM3MEpPEHUs (PU3NUYECKUX BEIUYUH (CPEIHSIsi CKOPOCTh M
YCKOpEHHE Tela NpH PaBHOYCKOPEHHOM JBM)KCHHH, YCKOPEHHE CBOOOIHOTO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOAI(PPUIMEHT  TpeHHs  CKOJIbKEHHUS,
MexaHuyeckass paboTa M  MOIIHOCTh, 4YacToTa MW Tepuoj  KojeOaHui
MaTeMaTUYECKOr0 U NPYKUHHOTO MAasTHUKOB, ONTHYECKas CHjlia coOuparouieit
JUH3bI,  PaJHOAaKTHBHBIA  (OH):  IUIAHUPOBATH  HU3MEpPEHHs,  CcoOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIMIOJIHATH U3MEPEHMUSI, CIIEAYsI MPEII0KEHHON
WHCTPYKLHMH, BBIYMCIIATH 3HAYEHUE BEJIMYMHBI M AHAJIU3HPOBATH ITOJYYCHHBIE
pe3yJIbTATHI C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

coOmoaTh MpaBuUia TEXHUKH O€30MacHOCTH Tpu padoTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

pasznuyaTh OCHOBHBIE MIPU3HAKHU M3YUYEHHBIX (PU3MUECKUX MOJIETEH: MaTepuaabHas
TOYKa, a0CONIIOTHO TBEPAOE TENO, TOYCUHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IUTAHETApHAsl MOJEIb aTOMa, HYKJIOHHAs: MOJIENIb ATOMHOT'O SIpa;
XapaKTepU30BaTh NPHUHIMIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha HMX ONUCaHUs (B TOM YHMCJE: CIUIOMETP, NATYUKU
NOJIOXKEHUS, PACCTOSAHMSI M YCKOPEHHs, PAKETa, 3XOJOT, OYKH, IEPHUCKOII,
¢doroamnmnapaT, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOI, JIO3UMETP, Kamepa
Bunbcona), wucmonp3ys 3HaHHUS O CBOMCTBaxX (PU3UYECKUX SIBJICHUUA U
HeoOX0/IMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB IMpHU
pelIeHNH Y4eOHO--TIPAKTUYECKUX 3aJlay, ONTUYECKHUE CXEMbI IJisi MOCTPOEHUS
U300paKEHUH B IJIOCKOM 3€pKajie U COOMparoIiei JIMH3E;

OPUBOAUTH MpPUMEPHl (HAaXOAUTh HHPOPMAILUIO O MPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEIHEBHOM U3HM NJisi O0OECreueHuUs
0e30MacHOCTH MpPHU OOpAaIlllEHUHd ¢ NpUOOpaMH U TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUSI 370pPOBbsI U COOJIOJIEHUS HOPM 3KOJOTMYECKOrO0 IIOBEJIECHUS B
OKpYXarUIen Cpene;

OCYHIIECTBJIATh MOUCK HH(pOpManuu ¢uznyueckoro coxaepxanusi B MHTepHere,
CaMOCTOSATENHHO (DOPMYIUPYS MOMCKOBBIN 3alpOC, HaXOJUTh MYTU OMPEICICHHUS
JIOCTOBEPHOCTH IMOJIYYEHHOM HMH(OpMAalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOTHUTENIBHBIX UICTOYHUKOB;



UCIIOJIb30BaTh NPU BBIMOJTHEHUU YYEOHBIX 3aJlaHU  HAayYHO--TIOMYJISPHYIO
aUTepaTypy (HU3MYECKOro ColiepKaHUsl, CIPABOYHBIE MaTEpHUalibl, PECypChl CETH
WuTepHer, BianeTrs NpuUEMaMU KOHCHEKTUPOBAaHHS TEKCTa, NIpPeoOpa3oBaHUs
uH(GOpMAITH U3 OJTHON 3HAKOBOW CHCTEMEI B JAPYTYIO;

co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHbIE COOOIIEHHUS Ha OCHOBE
UHPOpMALMU U3 HECKOJIbKMX MCTOYHMKOB (PU3MUECKOIO COAEpk aHMs, MyOIHMUHO
IIPEACTABIATh PE3YyJIbTAaThl IPOEKTHOM WIM MCCIEI0BATEIBCKON JCATEIbHOCTH,
IIPY 3TOM I'PaMOTHO MCHOJIb30BAaTh N3YYEHHBIN MOHATUNHBIN anmnapaTr u3y4aemMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHHWE MpE3eHTalMedl ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM K 0 (uudposbie)
n/n MPOrPaMMbI Bceero OﬁﬂTpom’Hl’le pﬁaxaneCKue o0pa3oBaTesibHbIE
padoThI padoThI pecypebi
Pa3znen 1. @usuka u e€ posib B IO3HAHUHU OKPY/KAKIIET0 MUPa
bu6mmorexa [IOK
11 Pusuka - HayKa 0 MpUpOJe 2 https://m.eds00.ru/7f416194
bubmuorexa [IOK
2 1
1.2 DU3nYECKUE BEITUYNHBI https://m.eds00.1u/7f416194
1.3 EcTecTBeHHOHayUHBIN METO/1 TO3HAHUS 2 1 bubmiorexa [JOK
' https://m.eds00.ru/7f416194
Hroro no pasueny 6
Paspnea 2. IlepBoHayajibHbIE CBEACHHS 0 CTPOCHHH BellleCTBA
bubmuorexa [IOK
2.1 Crpoenue pewectsa . https://m.eds00.ru/7f416194
29 JIBr>keHHe U B3aMMOACHCTBHE YaCTHI] 2 1 bu6mmoreka [IOK
] BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2.3 ArperarHele COCTOSIHUS BENIECTBA 2 htts://m.edso0.ru/7f416194
HWroro 1o paszaeny 5
Paznen 3. /IBu:keHne 1 B3aMMO/IeiiCTBHE TeJl
bu6mmoreka [IOK
31 MeXaHHIECKOS NBIDKCHNE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 Muepuus, Macca, 110THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuorexa [IOK
14 1 2
3.3 Cra. Buper cun https://m.eds00.ru/7f416194
Hroro no pasueny 21



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

Pa3nen 4. JlaBjenune TBEpPABIX TeJ, ;KHAKOCTENH M ra30B

41 [asnenue. [lepenaya naBieHus: TBEpABIMU 3 bubmuorexa [IOK
' TEJIaMH, JXUAKOCTSIMH U Ta3aMH https://m.eds00.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne xuaKoCTH ° https://m.eds00.ru/7f416194
bubmuorexa [IOK
4.3 ATmOC(hepHOE AaBeHHe 6 https://m.eds00.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE 7 3 bubnmoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro 1o paszaeny 21
Pa3pnen 5. Pabora 1 MOIIHOCTB. JHeprust
bu6mmoreka [IOK
1
51 PaboTa  momHoCTS 3 https://m.edso0.ru/7f416194
bubmuorexa [IOK
52 Hpoctere mexanm3mb! ° L https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
4 1
53 Mexanwreckas SHEprHs https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

KoaunvecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m — Beero KoﬁnTpoanme HpﬁaKaneche 06PA30BATENBHBIE
padoThI paéoThI pecypesI
Pazjen 1. TemioBble siBjieHUs
. bubmuorexa [JOK
7
11 CTpoenue 1 CBOHCTBA BemecTsa https://m.eds00.ru/7f4181ce
but6mmoreka [IOK
21 1
12 Tennosbie mponecee! > https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pa3zpnea 2. DilekTpuyeckre  MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bu6nmnoreka [IOK
' MX B3aUMOJICVCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuoreka [JOK
20 1 7
2.2 [TocTosiHHBIN JIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bub6moreka [IOK
6 1 1.5
2.3 MarHutHbie sBICHHs https://m.edsoo.ru/7f4181ce
24 DneKTpOMarHuTHas 1 ust 4 bubmorexa LIOK
' p HAYKI https://m.edsoo.ru/7f4181ce
Hroro no pasuaeny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
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9 KUIIACC

KoaunvecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/l — Beero KoﬁnTpoanme HpﬁaKaneche 06PA30BATENBHBIE
padoThI padoThI pecypesI
Paznen 1. MexaHu4eckue siBJeHUs
11 MexaHndeckoe IBUKEHUE U CIIOCOOEI €0 10 1 bubmuoreka [JOK
] OMHCaHUs https://m.edsoo.ru/7f41a4a6
N bubmuorexa [JOK
2 1
1.2 BsaumoneicTaue Ten 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1
13 3aKOHbI COXpaHCHUA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHus M BOJTHEI
bubmuoreka [JOK
7 3
2.1 Mexanrieciue koneOanus https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
8 1 3
2.2 MexaHnuyeckne BOJIHBL. 3BYK https://m.edso0.ru/7f41a4a6
Hroro no pasueny 15
Paznen 3. DiieKTPOMATrHUTHOE 1MOJI€ M 3JIEKTPOMATrHUTHbIE BOJIHbI
31 DNEeKTPOMArHUTHOE MOJIE U 6 ) bu6mmoreka [IOK
] AIIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasueiy 6
Pa3nen 4. CBeTOBbIE SIBJIEHUS
bu6mmoreka [JOK
6 2
4.1 3aKOHBI pacIPOCTPAHCHHSI CBETA https://m.edsoo.ru/7f41ada6
but6mmoreka [IOK
4.2 JIun3bl 1 onTHYeckre TpUOOPbI 6 3 https://m.edsoo.ru/7f41a4aé
4.3 PasnosxeHne 6eoro cBeTa B CIIEKTP 3 2 brbmrorexa LOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Htoro no paznery

15

Pa3gen 5. KBanToBbIe IBJICHUSA

5.1 HcnyckaHue U MOrIoieHre CBETa aTOMOM 4 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a4a6
52 CTpoenne aToMHoro spa 0 ! E;‘ff;‘;fg;? r(3/I§f4la4a6
5.3 SnepHsbie peakuuu 7 1 E&?ﬁggﬁg rou}? f41a4a6
Hroro 1o pasueny 17
Pa3nen 6. IloBTOpUTEILH0-00001HAIOIIMI MOIYJIb
6.1 [ToBTOpeHue u 00001IEHUE COIEPIKAHUS 9 2 bu6nmorexa [IOK
Kypca ¢hu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB
Ne Tema vDoKa K I Hara JIEKTPOHHBIE IH(POBHIE
n/n yp Bcero ONTPOJILHEIE PAKTHYECKHUE u3yuyeHusi oOpa3zoBaTeibHbIE pecypcChl
padoTsbI padoTsI
1 PusuKa — HayKka o pUpOAC. 1 https://m.edso0.ru/7f416194
SIBneHUs IPUPOIBI
2 dusnueckue IBICHUA 1 https://m.edso00.ru/7f416194
3 DU3MICCKUE BETHIHHE H HX 1 https://m.edsoo.ru/7f416194
M3MepeHue
Ypok-uccienoBanue
"N3mepeHue TemnepaTypsl Ipu
4 HOMOIIH KUIKOCTHOTO 1 1 https://m.edsoo.ru/7f416194
TEPMOMETpPA U JaTIUKA
TeMIeparypsl"”
Meto ay4qHOT'O O3HAa .
5 On;c;[;;: gzsﬂiecianﬂ;{f:HHﬁ 1 bubmiorexa [IOK
N https://m.edsoo.ru/ff09f72a
C [IOMOILIBIO MOJIETIEN
VYpoxk-uccnenonanue "[IpoBepka
TUIOTE3BI: JaJIbHOCTH MOJIETA
6 HIApUKa, IYLIEHHOTO 1 1 https://m.edsoo.ru/ff09f72a
TOPU30HTANILHO, TEM OOJIbIIIE,
4yeM 0OoJIbIIe BhICOTA MycKa"
Crpoenue BemecTsa. OMNBITH
7 OllzaSI:IBaIO IIl/IIe HUCKPETHOE ’ 1 bubmiorexa LIOK
a [IHC JHCKP https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIIECTBA
8 JIBUKEHHE YaCTHI] BEMIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanue «OnbIThI
9 10 HAOJIFOAEHUIO TEILIIOBOIO 1 1 https://m.edsoo.ru/ff0a013e

pacClIupCHUA ra3oB»



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
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Ar PEraTHbIC COCTOSAHUA

10 https://m.edsoo.ru/ff0a013e
BEILECTBA
Oco0OeHHOCTH arperaTHbIX
coctoaHuil Boanl. O000IIIEHE
11 0 pa3aerny «FII[epBOHaanJlH)HHe Bubmorexa LOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHH
BEILECTBAY
MexaHndecKkoe IBUKEHUE.
12 PaBHOMEpHOE HllliepaBHOMepHoe bubmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JBHUKCHHUEC
bu6mmorekxa [IOK
13 Cropocts. EquHHIE cCKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHn bu6nuorexa [IOK
JIBYKEHUA https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa bu6mmorexa [IOK
HHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemecTBa. Pacuer
16 MAacchl 1 061361€Ila TeJa 110 €ro bubunorexa LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaboparopHas paboTa
17 «OnpeneneHue MmIOTHOCTU https://m.edsoo.ru/ffOa0fee
TBEPAOIO TEJIa»
18 Pemenue 3agau no reme bubmuorexa [IOK
"ITnmoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
https://lesson.academy-
19 ggii?\;aig?f:i;i%mgjaa content.myschool.edu.ru/lesson/c9833e5f-
a 3 r“' a 3400-4fda-a493-
YIpYrocTH. SaKOH 1 yka 2fcc26043b76?backUrl=%2F03%2F07
JlaGopaTopHas pabota _
«3yueHne 3aBUCUMOCTH https:/lesson.academy-
content.myschool.edu.ru/lesson/c9833e5f-
20 pactsokenus (nedopmariim)

NPY>KUHBI OT MPUITOKEHHON
CHJIBD»

3400-4fda-a493-
2fcc26043b76?backUrl=%2F03%2F07



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07
https://lesson.academy-content.myschool.edu.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76?backUrl=%2F03%2F07

[[“IBnenue Tsrorenus. Cuna

https://lesson.edu.ru/lesson/cd2e8afa-

21 192d-4ela-a722-
kecTH bbca213114bb?backUrl=%2F03%2F07
CBsi3b MEXIy CUJION TSKECTH U

29 Maccoi Tena. Bec Tena. bu6nuoreka [IOK
Pewenue 3angau no reme "Cuina https://m.edsoo.ru/ff0al778
TsDKeCcTH"

s | Sans e e o Brmorera 10K

) https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKU TJIAHET
bubmuorexa [IOK

24 N3mepenue cun. JJlunamomerp https://m.edsoo.ru/ffoalscc

bu6nuoreka [IOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue 1ByX cui,

26 HaIpaBJIEHHBIX TI0 OJTHOM bubnuorexa LIOK
npsAMoi. PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0ala70
cui

27 'l?emeHHe S/ TIO Teme " https://m.edsoo.ru/ff0ala70

PaBHOpElicTBYIOIIAs CHII

28 Cuna TpeHus u €€ BUBI. bu6nmoreka [IOK
Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota
«3yueHne 3aBUCUMOCTH CUIIBI

29 TPEHUS CKOJIBKEHUS OT CHJIbI bubnmoreka [IOK
JIABIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS
TTOBEPXHOCTEI

30 PemeHHeu 3478t Ha OlpEACIICHte https://m.edsoo.ru/ff0ala70
PaBHOJICHCTBYIOMICH CHJIBI
Pemenue 3agaq mo remam: «Bec Bu6mmorexa LIOK

31 Tenay, «I'papuueckoe

n3zo0paxkeHue cuin, «Cuiby,

https://m.edsoo.ru/ff0alde0



https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb?backUrl=%2F03%2F07
https://lesson.edu.ru/lesson/cd2e8afa-192d-4e1a-a722-bbca213114bb?backUrl=%2F03%2F07
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1de0

«PaBHOJIEMCTBYIOIIAS CHUIT»

KontponbHas pabota mo temam:
«MexaHN4ecKoe IBUKEHUEY,

32 «Macca, IIIOTHOCTBY, «Bec https://m.edsoo.ru/ff0alde0
tenay, «I paduyeckoe
n3o0paxkenue cuiny, «CHiIb)
aBnenue. Croco6
33 ;IMZEL;IZHI/IHHI/I yBezIquHI/m bubmiorexa [JOK
https://m.edsoo.ru/ff0a20a6
JIABJICHUS
aBJIeHUE Ta3a. 3aBUCUMOCTh
34 nﬂaBneHm rasza ot o0béma bubmmorexa LJOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
[Tepenaua nasne é
35 Tenzhfnqmﬁnigg:;; ]:/I E);;;xﬁ bubanorexa LIOK
’ ) https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
aBJICHHE B KUJIKOCTHU U rase
36 BHbIsBaHHoe ;[eﬁfTBHeM CUIIBI , Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2718
TSKECTH
Pemenue 3agad mo reme
37 «/laBrenue 1131 JKUIKOCTH M ra3e bubmmorexa LIOK
) https://m.edsoo.ru/ff0a2826
3akoH [lackamsi»
bu6mmoreka [IOK
38 Coobwaromecs cocy bt https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii npecc bubmiorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. Ilopineson https://lesson.edu.ru/lesson/c261728d-
JKUJIKOCTHBIN HACOC 25ab-4ffc-9edc-b154e7fdb097
a1 ATmocdepa 3eMiH U TPUYNHBI bu6mmorexa [IOK
€€ CyIlIeCTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMochepHoe bubmuotexa [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHOro bu6nuoreka [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://lesson.edu.ru/lesson/c261728d-25ab-4ffc-9edc-b154e7fdb097
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https://m.edsoo.ru/ff0a2b5a

napienus. OnsiT Toppuyesuiu

https://m.edsoo.ru/ff0a2da8

3aBHUCHUMOCTh aTMOC(EepHOTO

bu6mmoreka [IOK

44 JIABJICHIA OT BRICOTHI Hall https://m.edsoo.ru/ff0a2fc4
YPOBHEM MODsI
bapomeTp-anepoun.
45 ATI?VIOC(I)CP Hoep aB)JIIeHI/Ie Ha bubmorexa LIOK
P A https://m.edsoo.ru/ff0a2fc4
pa3IUYHBIX BBICOTAX
46 Peere 3anad o Teme " https://m.edsoo.ru/ff0a2fc4
ATMmochepHoe naBieHNe
efCTBHUE JKUIKOCTH U ra3a Ha
47 for eHHOGHB HUX TEJIO0 bubmorexa LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JlaGopatopHas pabota
«Onpenenenue
48 BHT;)JII?I/IBanmel‘/’I CUJIBI Bubmiorexa LIOK
o - ’ https://m.edsoo.ru/ff0a33fc
NeHCTBYIOLIEH Ha Teo,
MOTPYKEHHOE B )KHUIKOCTh)
JlaGopaTopHast paboTa 1Mo Teme
«HccnenoBanue 3aBUCUMOCTH
49 Beca Teflla B BOJIC OT 00BEMa Bubmorexa LOK
O https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh
YacTH Teaa»
bu6nuorexa [IOK
S0 Inasanue e https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
"KoHcTpyupoBanue apeomeTpa
o1 WA KOHCTPYUPOBAHME JIOAKHU U https://m.edsoo.ru/ff0a3a96
OIpeJIeNIeHuE €€
Ipy30n0abEMHOCTH "
Pemenue 3agau no remam:
50 «IlnaBanue cynos. bubnmoreka [JOK

BoznyxomnaBanuey, «/laBnenue
TBEPABIX TEJN, KUIKOCTEH 1

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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https://m.edsoo.ru/ff0a3654

Ia30B»

Konrtponsnas pabota o teme

53 «/laBieHue TBEpABIX TE, https://m.edsoo.ru/ff0a3654

KHUJIKOCTEH U ra30B»
bu6mmoreka [IOK

o4 Mexanrieckas pabora https://m.edsoo.ru/ff0a3f82

55 Momrocts. Enuauns: bu6mmoreka [IOK
MOIITHOCTHU https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1 https://m.edsoo.ru/ff0a3f82
nogbEMe 1o JecTHule"

57 [Ipocteie MexaHu3MBI. Phruar. https://lesson.edu.ru/lesson/0f3604f7-
PaBHOBecue cuII Ha pblyare 08b0-4b67-bad6-db724ddf7634
Pergaru B Texauke, OBITY U

58 npupoe. JlaboparopHas paboTa 05 bubmuotexa [JOK
«HccnenoBanne yCaoBHiA ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI pbluara

59 Pemrenue 3agad nmo reme bu6nmmorexa [IOK
«Yci10BUsL paBHOBECHSL pblyara https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro

60 iZ%ZTB;ZMS::HI;?é; 05 https://lesson.edu.ru/lesson/25e3ca71-

PATOPHA p . ' 876e-479f-9f7¢c-93b7b0d05e3e

«3mepenue KIIJ] HakinoHHOM
TJIOCKOCTH

61 Pemenne 3agad4 mo teme Bbubnuoreka [IOK
"Pabora, momuocts, KIT/T" https://m.edsoo.ru/ff0a4c48
M .

2 | Mo o BuGorea 101

https://m.edsoo.ru/ff0a4252

MOTEHIIMAJIbHAs YPHEPIHs

63 3aKOH COXpaHEeHUs bubmuotexa [IOK
MEXaHWYECKOW YHEPrUun https://m.edsoo.ru/ff0a4360

64 YPOK-IKCIIEPUMEHT 110 TEME 1 https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
https://lesson.edu.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e
https://lesson.edu.ru/lesson/25e3ca71-876e-479f-9f7c-93b7b0d05e3e
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https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

"DKcnepuMeHTaIbHOE
onpeJieICHUE U3MEHEHHUSI
KMHETHYECKOUN U
MIOTEHIMAIbHOW DHEPIUH IPH
CKATBhIBAHUM TeJIa NI0 HAKJIOHHOU
IJ10CKOCTH"

KontponbHas paboTa o teme

65 «PaboTa ¥ MOILIHOCTb. 1 https://m.edsoo.ru/ff0a4360
DHEPrusi»
PezepHblil ypok. Pabora c
bu6mmoreka [IOK
66 TEKCTaMU I10 TEME 1 )
" " https://m.edsoo.ru/ff0adee6
MexaHu4ecKoe IBHXKCHHUE
PesepsHylit ypok. Pabota ¢
67 TekcTamu 1o Teme "JlaBnenue 1 bu6mmorekxa [IOK
TBEPIBIX TEJN, JKUIKOCTEN U https://m.edsoo.ru/ffOa4ffe
ra3on"
PezepHsiii ypok. Pabora c
68 TekcTaMHu 1o TeMe "Pabora. 1 https://m.edsoo.ru/ff0a4360
MomHocTh. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4360

8 KUIACC

KosanuyecTBo yacoB

Ne Hara DJIeKTpOoHHbBIe nH(poBbIE
n/n Tewa ypoxa Bcero Konrponnunie  IpakTiicckue u3ydeHusi oOpasoBaTe/ibHbIE pecypchl
padoThI padoThI
OCHOBHBIE MOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUYECKOMN 1 bu6nuorexa LIOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca i pasmep aTomos u 1 https://m.edsoo.ru/ff0a5256
MOJIEKYI
3| rasootpasmora coromt 1 Bubmioera LIOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHeHHEe CBOMCTB TBEPOTO,
XKHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BELIECTBA HA OCHOBE 1 https://m.edsoo.ru/ff0a540e
MTOJIOKEHUHN MOJIEKYJISIPHO-
KHMHETHYECKON TeOprH
5 Kpucraimmmaeckue u amopdHbIC 1 bubnunoreka [IOK
Tena https://m.edso0.ru/ff0a5800
6 CmauuBaHUe U KalWUISIPHOCTb. 1 bu6nnoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe paclIupeHHe U CKaTue 1 bubmiorexa LJOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBAsh Temmeparypel 1 https://lesson.edu.ru/lesson/ff234318-
€O CKOPOCTLIO TCILTOBOTO 89d1-409a-a3ee-6909de2afh6a
JIBUYKEHUSI YACTHIL
Buytpennss sneprusi. Criocoosl bubnuorexa LIOK
9 o 1
U3MEHEHUs] BHYTPEHHEHN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bune! Teruionepenaun 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://lesson.edu.ru/lesson/ff234318-89d1-409a-a3ee-6909de2afb6a
https://lesson.edu.ru/lesson/ff234318-89d1-409a-a3ee-6909de2afb6a
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koHpepeHus
"IIpakTHUeCcKOe UCIIOIb30BAHUE

11 TEIJIOBBIX CBOMCTB BEILIECTB M Eubmorexa LIOK
https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHEprocoeperkeHus "

12 KonuuectBo TEmioThl. Y ienbHast bubmuotexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOro OayiaHca.

13 Tgnnoo6MeH Y TETJIOBOE bubnmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaBopaTtopHnast pabota

14 "HccegoBaHue IBIEHUS bu6mmoreka [IOK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiuer BoAs!"

PacueT xoanuuecTBa TEIIOTHI,

15 HE00XOAUMOTO JJIsl HArpeBaHUs https://lesson.edu.ru/lesson/b2ffc793-
TeJIa U BBLACIIIEMOT0 UM IIPU 10a1-4422-8520-7f51537beabf
OXJIAXKICHUH
JlaGoparopnast pabota

16 "Onpre)ﬂZnIe)Enz I})Iz[eJIf,HofI bubanorexa LIOK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA

17 DHeprus TOIUINBA. Y IeJIbHas bubnmoreka [IOK
TEIJIOTA CTOPAHHUs https://m.edsoo.ru/ff0a7b5a

18 Knﬂlj:f;;f;gci?; ”Pi“);fIBi?HeeJ:IBHaH bubmiorexa [JOK

P ahde https://m.edsoo.ru/ff0a71d2
TEIIOTA TJIABJICHHSI
JI
19 "Sgogazire)ﬁjl}é pagiﬁ{oﬁ TEIJIOTHI Bubmorexa LOK
pel y,l,l https://m.edsoo.ru/ff0a72fe
TJIaBJICHUS JIbJIa

20 [TapoobpazoBaHue U KOHACHCAIHS. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubnuorexa [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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https://lesson.edu.ru/lesson/b2ffc793-10a1-4422-8520-7f51537beabf
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napooOpa3oBaHMs M KOHJICHCAIHH.
3aBUCUMOCTb TEMIIEPATYPBI
KUICHUS OT aTMOC(EPHOTO
JaBJICHUS

https://m.edsoo.ru/ff0a786¢

Brnaxxnocts Bo3ayxa.

29 JlaGoparopnas pabota bu6nuoreka [IOK
"OnpeneneHne OTHOCUTEIbHOM https://m.edsoo.ru/ff0a7628
BJIQYXKHOCTH Bo3ayxa"

23 Eﬁ;ﬂ;ﬁ:;iagg:ﬂ?i;npeﬂeneHne https://m.edsoo.ru/ff0a7628

24 HPHHHHHBLP?[%TH Temogmx https://lesson.edu.ru/lesson/af05c221-
AABHTATCIICH. 11apOoBast TypOUHa. f8e0-48aa-a850-1c7h90437f7e
JIBurareiar BHYTPEHHETO CTOpaHUs
KII/I TemoBoro asurates.

25 TerutoBbie [BUTATENN U 3aIATA BH6J_IHOTeKa HOK

" https://m.edsoo.ru/ff0a7c7c

OKPYKaIOIIEH cpeibl
3aKOH COXpaHEHUS U

26 MIpEBpaICHUsS YHEPTUHU B
TEIUIOBBIX MPOIEccax
[loaroroBka K KOHTPOJIBHOMN

97 pabote no Teme "TeruioBbie bu6numoreka [IOK
siBJieHUsl. MI3MeHeHue arperaTHbix https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BemiecTna'
KonTponbhas pabora no teme

28 "TerutoBble sBNEHU. MI3MeHeHne E’[I;I[iJ'I/I;Ir?WT:sziggﬁanSESae
arperaTtHbIX COCTOsIHUM BemecTna” T '

29 Dnektpusanus Ten. [[Ba pona https://lesson.edu.ru/lesson/80491954-
DJIEKTPUYECKUX 3apsiioB 2849-4409-a187-e2171d97c4be

30 3%3 OK-HCCIIC/IOBATHE . https://lesson.edu.ru/lesson/80491954-

JICKTPHATIL TEIT HHAYKIHCEH 1 2849-4409-a187-e2171d97c4be

IPU CONPUKOCHOBEHUH

31 BzauMogeiicTBre 3apsoKeHHBIX bubnmoreka [IOK
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tei1. 3akoH Kynona

https://m.edsoo.ru/ff0a87e4

DNEKTPUUECKOE MOJIE.

30 HanpsxkeHHOCTD AJIEKTPUYECKOTo bubnuorexa LIOK
nosist. [IpuHnun cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TMOJIEH
33 iozﬂzimgiﬁ;f faqzﬁlsl);a a https://lesson.edu.ru/lesson/22489498-
DAZI0B. P PAxL. 741f-4aec-baca-a648f1bc826¢
Crtpoenue atoma
IT .
s | Bponommmen s s BuGoren 10K
P https://m.edsoo.ru/ff0a8ef6
ANEKTPUYECKOTO 3apsaaa
Pewrenue 3aga4 Ha mpuMeHeHHe bubnmoreka [IOK
35 . .
CBOMCTB JIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
35 o
o | Snccmmec o erom e B 10K
i ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOrO TOKa
37 JIeHicTBUS STIEKTPUIECKOTO TOKA bubmiorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 Ypox-uccrenopanme "Jleicraie 1 https://lesson.edu.ru/lesson/bb4b79cd-
DJICKTPUHCCKOTO TIoAIA Ha 1402-4ff4-af45-df6283b5fef9
MIPOBOJAHUKY M TUIJICKTPUKU
39 DNEeKTPUYECKUM TOK B METaJIJIax, bu6nnoreka [IOK
JKUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas Lenb U e€ https://lesson.edu.ru/lesson/a2d734f7-
COCTAaBHBIE YaCTH d08c-49cd-al09-545bacf4bc97
C . JIab 0
41| "Mlavepenrie n perymponaine 05 Bubmorea LIOK
p ; peryimp ' https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DneKTpuuecKoe HanpsKeHHe.
42 Bonbst™metp. JlabGopaTopHas padorta 05 bubnuoreka [IOK

"N3mepeHue u peryinpoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://lesson.edu.ru/lesson/bb4b79cd-1402-4ff4-af45-df6283b5fef9
https://lesson.edu.ru/lesson/bb4b79cd-1402-4ff4-af45-df6283b5fef9
https://m.edsoo.ru/ff0a9838
https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109-545bacf4bc97
https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109-545bacf4bc97
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

COHpOTI/IBJ'ICHI/IC IMPOBOJIHHKA.

bubmuorexa [IOK

43 YIICNEHOE CONPOTHBICHNUE https://m.edsoo.ru/ff0aa738
BeleCcTBa
JlaGopaTopHas padora
"3aBUCUMOCTD JIEKTPUYECKOTO
44 COIIPOTUBJIEHUS IPOBOJIHUKA OT bu6nuoreka [IOK
€ro JJINHBI, IJI0IIaau https://m.edsoo.ru/ff0aa738
MONEPEUYHOI0 CEUEHUs U
Marepuana'
3aBUCUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s bubanorexa LIOK
p ) a https://m.edsoo.ru/ff0aa44a
y4acTKa Lenu
JlaGopaTtopHnast pabota
"HccienoBaHue 3aBUCHMOCTH
CHUJIBI TOKA, UAYIIETO Yepes bu6nuorexa [IOK
46 ]
pE3UCTOP, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HApsOKCHUS Ha
pesuctope"
ITocnenoBaTeabpHOE
47 1A ;Ife;b;o:l’cie II:HCHM https://lesson.edu.ru/lesson/d4aac749-
P A 961a-432d-8bc1-e85f8e498125
MIPOBOJIHUKOB
Jlaboparopnas padota "IIpoBepka
IIpaBUJIa CIIOKEHUS HAIIPSKEHUN bu6nuorexa [IOK
48 :
MPH MOCJIEI0BATENTEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOpPOB"
JlaGoparopnast pa6ota "IIpoBepka
IIpaBUJjIa JJIs CHIIbI TOKA IIPU bu6nuorexa [IOK
49 :
nmapamieIbHOM COSTUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopon"
Penrenue 3agaqy Ha npUMEHEHUE
50 3aK0Ha OMaH IS a3§Hquro Bubmzorexa LIOK
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHMSI IPOBOIHUKOB
51 Pabora u momrHOCTH bubnmoreka [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

AIEKTPUYECKOT0 TOKA. 3aKOH
JIxoyns-Jlenua

https://m.edsoo.ru/ff0ab124

JlabopaTtopHnast pabota

bubmuorexa [IOK

" 1
52 Onpepenene paGorst " https://m.edsoo.ru/ff0ab3e0
MOIITHOCTH 3JIEKTPUIECKOTO TOKA
DNeKTpUYECKHEe e U
53 MOTPEOUTENH DIIEKTPUUECKON bubnuorexa LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKAHHE
[ToaroroBka K KOHTPOJILHOMN
abote 110 Teme "DIEKTPUUECKHE
54 :I:a SITBL. 3apsiKEHHBIE chna U UX bubanorexa LIOK
DAL Up N https://m.edsoo.ru/ff0abd2c
B3anMoaeiicTteus. I10CTOSTHHBII
AIEKTPUYECKUN TOK"
Konrponsnas pabota o teme
"DeKTpUUECKUE 3apAabl.
55 3a H)Kel;)-IHI:Ie Tena I/IpI/If([ bubinorexa LIOK
P N 8 https://m.edsoo.ru/ff0abea8
B3auMozeiicteusd. [10CTOIHHBII
AICKTPUIYECKUN TOK"
56 [locTosIHHBIE MArHUTBHI, UX https://lesson.edu.ru/lesson/b8493ed8-
B3aUMOJI€HICTBUE 998f-44f4-90a3-04c7eel16a0f
57 Ypok-uccnenosanue "M3yuenue 1 bubnmoreka [IOK
HOJIEH TIOCTOIHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1nojsie. MarautHoe
58 noJie 3eMJIA U €ro 3HaUYEHUE TS Bubmiorexa LIOK
a https://m.edsoo.ru/ff0acOba
JKU3HHU Ha 3emMiie
OnwIT Opcrena. MaruuTHoOE moJjie
59 DIIEK I/III)IGCKil)Fo TOKa MaruurHoe Bubmiorexa LIOK
P https://m.edsoo.ru/ff0acld2
0JI€ KaTYIIKH C TOKOM
[IpumeneHre 31eKTPOMarHiuToB B
60 texHuke. JJabopartopnas pabora 05 bubnmoreka [IOK

"N3yueHue nerlcTBUsI MAarHUTHOTO
T0JIs1 HAa MPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://lesson.edu.ru/lesson/b8493ed8-998f-44f4-90a3-04c7ee116a0f
https://lesson.edu.ru/lesson/b8493ed8-998f-44f4-90a3-04c7ee116a0f
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOABUTATEh TOCTOSHHOTO
Toka. Mcnonbs3oBanue
ANEKTPOABUraTENCH B
TEXHUYECKHUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabora "KoHCcTpynpoBaHue u
u3ydeHue paboTsl
aeKTpoaBUraress'

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

62

OnbiTel @apazes. 3akoH
3JIEKTPOMArHUTHON MHIYKITUU.
[TpaBuiio Jlenna

https://m.edsoo.ru/ff0ac86¢c

63

Onexrporerepatop. CriocoOb
MOJTYYEHHUS IEKTPUUECKON
SHEPruu. DIIEKTPOCTAaHLIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEpPIrUu

https://m.edsoo.ru/ff0ac86¢c

64

[loaroroBka K KOHTPOJIBHOM

paboTe 1o Teme "DIIEKTpUUECKUE U

MAarHUTHBIE ABIEHUS"

https://m.edsoo.ru/ff0ac86¢c

65

KonTponbhas pabora o teme
"DIeKTpUUECKUE U MAaTrHUTHBIC
siBIICHUS"

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

66

PezepeHsriii ypok. Pabora ¢
TekcTaMu 1o TeMe "TerioBrie
SIBJICHUS"

Bbubnuoreka [IOK
https://m.edsoo.ru/ffO0acc5e

67

Peseprubiii ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosHHbBIN
AJIEKTPUYECKUMA TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PezepaHblii ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarHauTHeIe
SIBJIEHUS"

https://m.edsoo.ru/ff0ac86¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

14.5



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
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https://m.edsoo.ru/ff0ac86c

9 KJIACC

KoanuyecTBo 4acoB

Ne Hara DJIeKTpPOHHBIE M (poBbIE
n/n Tema ypoka Bcero ;{;);OTP OTBHbIC ;?;:)KTH%CKW u3ydeHusi o0pa3oBaTe/bHbIE PeCypChl
ThI ThI

1 MexaHuueckoe IBUKEHUE. 1 https://lesson.edu.ru/lesson/c4747df8-
MarepuanbHasi TOUKa 90d3-4660-9e57-07bf4c7d006¢

2 SI;IIZZT:RI?I:G?IZC};I:;’?I; MEXaHUYECKOTO 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0ad474
JBUKCHUS

3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1 bubnuorexa [IOK
JBIDKEHUE https://m.edsoo.ru/ff0ad19a

4 HepaBHOMeléHoe MPAMOHHEHHOC 1 https://lesson.edu.ru/lesson/166ebed0-
gﬁg}fﬁi‘ﬁe' PEHAA M MEHOBEHHAA 02c4-4052-af34-ch6ef754fhab

5 [IpssMosIMHENTHOE PAaBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBUKECHHUS. 1 https://m.edsoo.ru/ff0ad8d4
I'paduk ckopoctu
JlaGopaTopHas pabota

7 "OnpeneneHue yCKOpeHus Tea pu 1 1 bu6nuorexa [IOK
PaBHOYCKOPEHHOM JBHKEHHH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CcKOCTH"

8 CBob6oaHoe nageHue tei. OnbITbl 1 https://lesson.edu.ru/lesson/377f8c52-
lanunes 0943-4fbb-9a48-0a0d9da548c1
PaBHOMEpHOE ABMXKEHUE TTIO

9 okpykHOCTH. Ilepuon u yacrora 1 bubmuoteka [{OK
oOpaiuenus. JIunelinas u yrimonas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 TTeHTPOCTPEMETELHOS YCROPEHHE 1 https://lesson.edu.ru/lesson/977ced9c-

HIPOCTPEMHUTEIIRHOC yEKOpeHH 8616-425b-904f-812e7bdafb0d



https://lesson.edu.ru/lesson/c4747df8-90d3-4660-9e57-07bf4c7d006c
https://lesson.edu.ru/lesson/c4747df8-90d3-4660-9e57-07bf4c7d006c
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://lesson.edu.ru/lesson/166ebed0-02c4-4052-af34-cb6ef754fb4b
https://lesson.edu.ru/lesson/166ebed0-02c4-4052-af34-cb6ef754fb4b
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://lesson.edu.ru/lesson/377f8c52-0943-4fbb-9a48-0a0d9da548c1
https://lesson.edu.ru/lesson/377f8c52-0943-4fbb-9a48-0a0d9da548c1
https://m.edsoo.ru/ff0ae176
https://lesson.edu.ru/lesson/977ced9c-8616-425b-904f-812e7bdafb0d
https://lesson.edu.ru/lesson/977ced9c-8616-425b-904f-812e7bdafb0d

1 [lepBe1it 3akon HeroToHa. Bextop bubnuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmorexa [LIOK
PaBHOelCcTBYIOIIAsA CHJIA https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HproToHa. bub6mmorexa [LIOK
Cynepno3unusi cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3agau Ha npuMeHEeHUE bubnmnoreka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubnunorexa LIOK
15 Cnna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ffO0aeca2
16 Pewerye 3ana4 no Teme «Cua https://m.edsoo.ru/ffOaeca2
YOPYTOCTH
JlaGopaTopHas pabora
17 «OmnpeneneHne KECTKOCTH bubnnorexa LIOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6mmorexa [IOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna but6mmoreka [IOK
TPCHUSI» https://m.edsoo.ru/ff0afa26
20| "Onpercrene kospmenra Butmrorexa LIOK
pedl " 1 https://m.edsoo.ru/ffOaf8be
TPEHUsI CKOJIbKEHUS
1| oo s e S B LOK
"o ynpyr ' https://m.edsoo.ru/ffOafb8e
TpEHUs
22| maroremmn, Yexopene cnoGomors Butmrorexa LIOK
’ P A https://m.edsoo.ru/ff0af044
naJeHus
VYpoxk-konpepenuus "JBuxenue
23 e/l BOKPYL TDABHTAIHOMHOTO https://m.edsoo.ru/ff0aeca2

nentpa (ConHeuHas cucreMa).
lanmaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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Pemrenue 3aga4d o treme "Cuiia

24 TSYKECTH U 3aKOH BCEMHUPHOTO bubmorexa [OK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocMHuUecKast CKOPOCTb. bu6mmoteka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHON TOUKHU.

26 AOCOIIIOTHO TBEPI0E TEIIO. bubnmnoreka [JOK
PaBHOBecue TBEPAOrO TENA C https://m.edsoo.ru/ffOafe36
3aKpEeIIEHHON OChIO BPAILICHMS

27 MowmenT cunsbl. LiegHTp TsikecTn https://m.edsoo.ru/ff0afe36

28 Pemenue 3ana4 mo reme "MoMeHT bubnunorexa LIOK
cuibl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4

| oo s compon pater B 10K

o " https://m.edsoo.ru/ff0b0408
NBIDKEHHE. B3auMoencTBue Tel
0| Mexammacoroe ammene. Bubmorexa LIOK
N A " ’ https://m.edsoo.ru/ffOb06ec
BsaumopeiictBue Ten
Nmnynsc Tena. IMITynsc CUIIBL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuorexa [IOK
Yrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBUE

32 Pemenue 3agad no reme "3akoH bubnuotexa [JOK
COXpaHeHus umnysbca" https://m.edsoo.ru/ffOb096¢

33 Ypoxk-koHpepeHus "PeakTuBHOE https://lesson.edu.ru/lesson/4d3a3080-
JIB)KEHUE B MPUPOJE U TEXHUKE" 1512-4321-90d6-c65333f37d54

34 Mexanundeckasi paboTa 1 MOIITHOCTD Bubmiorexa LIOK

https.//m.edsoo.ru/ff0b0a84

35 PaboTa cuibl TSKECTH, CHITBI bubmuorexa [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 | -laboparopua pabora https://m.edsoo.ru/ffob0db8

((OHpC,Z[C.HCHI/Ie pa6OTLI CHIJIBI



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
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://lesson.edu.ru/lesson/4d3a3080-f512-4321-90d6-c65333f37d54
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TPEHHsI IPU PAaBHOMEPHOM
JBUKEHUU Teja 1Mo
TOPU30HTAJILHOM MOBEPXHOCTU )

CBsI3b 9HEPTUH U PaOOTHI.

https://lesson.edu.ru/lesson/6¢c43474e-

37 [ToreHManpHas SHEPrUst 28b2-41ee-8f8e-94fale930d69
38 Kunernueckas sneprus. Teopema o bubmuoteka [IOK
KMHETUYECKOM SJHEPrUuu https://m.edso0.ru/ff0b0c32
39 3aKOH COXpPaHEHUS SHEPTUU B https://lesson.edu.ru/lesson/6¢43474e-
MEXaHHUKE 28b2-41ee-8f8e-94fa1e930d69
40 JlaboparopHas pabota «3yuenue bubnuotexa [IOK
3aKOHA COXPAHEHUs YHEPTUM» https://m.edsoo.ru/ff0b12fe
a1 KonebaTenpHOE NBUKEHUE U €0 bubmuorexa [IOK
XapPaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
12| Bumyacste xoreoama bu6orerca LIOK
YA ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MatemaTHyeckui 1 npyKHHHEIH https://m.edsoo.ru/ff0b20f0
MasITHUKA
Ypok- 3
44 | neproxs xoncSarmi or xecrroc bu6morerca LIOK
PHOA https://m.edsoo.ru/ffOb197a
MIPYXUHBI M MacChl Tpy3a»
45 | llpesparucitiie SHepriti mpi https://m.eds00.ru/ffob20f0
MEXaHHUYECKHUX KOJIeOaHUsIX
JlaGopaTopnas pabora
16 «OmnpeneneHue 4aCTOTHI M IEpUOA bubnmnoreka [JOK
KoJIe0aHUH TPY>KUHHOTO https://m.edsoo.ru/ff0blaec
MasITHUKA»
JlabopaTopnas padora «IIpoBepka
47 HE3aBUCHUMOCTH TIEpHOJIa bubnunorexa LIOK
Kose0aHui Tpy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ffOb197a
HUTH, OT MacCHI Tpy3a»
48 Mexanndeckue BoiHbL. CBOiiCTBa bubnunorexa LIOK



https://lesson.edu.ru/lesson/6c43474e-28b2-41ee-8f8e-94fa1e930d69
https://lesson.edu.ru/lesson/6c43474e-28b2-41ee-8f8e-94fa1e930d69
https://m.edsoo.ru/ff0b0c32
https://lesson.edu.ru/lesson/6c43474e-28b2-41ee-8f8e-94fa1e930d69
https://lesson.edu.ru/lesson/6c43474e-28b2-41ee-8f8e-94fa1e930d69
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MEXaHHNYCCKHX BOJIH. HpO,Z[OJ'IBHBIC
1 TOMCPCYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe

VYpok-koHpepeHHs

49 "MexaHUYeCKHE BOJHBI B TBEPJIOM https://m.edsoo.ru/ffOb21fe
tene. CelicMuuecKue BOJIHbI"

50 3BykK. PacnipocTpanenue u https://lesson.edu.ru/lesson/a33650eb-
OTpaXKEHUE 3BYKA 3dfc-4d65-be3a-885ce7b8731d

51 Ypoi-uccnenosanue "Habmonerme https://lesson.edu.ru/lesson/a33650eb-
3aBHCHMOCTH BLICOTRI 3BYKA OT 3dfc-4d65-be3a-885ce7b8731d
YacCTOThI

52 I'poMKOCTB 3ByKa 1 BbICOTA TOHA. https://lesson.edu.ru/lesson/a33650eb-
AKYCTHYECKHI pe30HaHC 3dfc-4d65-be3a-885ce7b8731d

53 Ypoxk-koHpepeHus "YIbTpa3ByK U bu6muoreka [IOK
MH(]pa3BYK B MIPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOIBHOU paboTe

54 1o Teme "3aKOHbI COXpaHEHUSI. bubnmnoreka [JOK
Mexannueckue KoneOaHus u https://m.edsoo.ru/ff0b25f0
BOJIHBI"
KonTponbhas pabora o teme

55 "3aKOHBI COXpaHEHUSI. https://lesson.edu.ru/lesson/a33650eb-
Mexannueckue KoneOaHus u 3dfc-4d65-be3a-885ce7b8731d
BOJIHBI"

56 DIIEKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DNIeKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/ffOb2abe
VYpok-konpepenuus "Hlkana

https://m.edsoo.ru/ffOb2fe6

3J€KTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBsI3K"

59 Ypok-uccnenosanue "M3yuenue bubnuorexa [IOK

CBOICTB OJICKTPOMArHUTHBIX BOJIH C

https://m.edsoo.ru/ffOb2c6c
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MTOMOIIIbI0 MOOMJIBHOTO TeaedoHa"

Pemienue 3ama4d Ha OIPECACIICHUC

60 YaCTOTHI U JJIMHEI https://m.edsoo.ru/ff0b2c6c
ANEKTPOMArHUTHOU BOJIHBI
DIIeKTpOMarHuTHAs IIPUPOJIa CBETA.
61 Cko OIZ:TB CBeTa BOJ‘III{)O]I:BI)eI Bubmorexa LIOK
P ' https://m.edsoo.ru/ffOb31d0
CBOICTBa CBETa
Hctounuku cera. Ilpsmonuneiinoe
62 acIpoCTpaHCHUE CBETa 3aTMeHUS bubmoreka LJOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIynsl
3aKOH OTpa)kKeHHs CBETa. 3epKasa.
63 PemeHHep3a a4 Ha II I/IMeHeIi-II/Ie Bubmrorexa [IOK
o P https://m.edso0.ru/ffob38c4
3aKOHA OTPAXKCHHUSI CBETA
[Ipenomnenue cBera. 3akoH bubnmnoreka [JOK
64 :
MPEJIOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKCHHE
cBeta. Mcnonp30BaHuE MOJHOTO but6mmoreka [IOK
65 _
BHYTPEHHETO OTPAKEHHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX
JlabopartopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yIila
66 MIPEJIOMJICHHUS] CBETOBOTO JIyda OT https://m.edsoo.ru/ff0b3c5c
yria najeHusl Ha TpaHulie "BO31yX-
crexso""
Ypok-koHpepeHus
"Hcnonp30BaHuE TTOTHOTO
67 BHYTPEHHETO OTPaKECHHUS: https://m.edsoo.ru/ff0b3c5c
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bubmunorexa IHOK
68 JIunzel. OnTryeckas cuia JIMH3bI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenne n3o0paxeHuit B bubmorexa LIOK

https://m.edsoo.ru/ffOb444a
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JIMH3aX

JlaGopaTopnas pabdora

70 "OnpeneneHne GOKycHOro bubmmorexa [LIOK
pPacCTOSIHUSA U ONTUYECKOM CHUIIBI https://m.edsoo.ru/ff0b4206
coOuparorie JUH3bI"

71 Ypok-koHpepeHmus "OnTuueckue bubnuotexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 ['ma3 kak onruueckas cucrema. bubnuorexa [IOK
3penue https://m.edsoo.ru/ff0b4684

73 | Ypowkodepenuini *Jledexter https://m.edso0.ru/ff0b4684
3penusi. Kak coxpaHuthb 3peHue
Pasnoxxenue 6enoro cseta B

74 cnektp. OneiTel HploTOHA. bu6muoreka [IOK
Clio)eHne CEeKTPAIbHBIX [IBETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlabopaTtopHas pabota "OnBITHI TIO

a3JI0’KEHUI0 OEJIOro CBEeTa B
75 EHGKTp Y BOCIIPUSITUIO LIBETA bubnnorexa LIOK
https://m.edsoo.ru/ffOcOe2a
MPEeIMETOB MPHU UX HAOIIOICHUU
4yepe3 1IBETOBbIE hUIbTPHI"
VYpoxk-nipaktukym "BosHOBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/ffOc0e2a
uHTepdepeniys u audpaxms"

77 Omnbite Pe3epdopaa u muranerapaas bu6mmoteka [IOK
MOJIEeJIbL aTOMa https://m.edsoo.ru/ff0c12a8

78 Hoctyxarst bopa. Mozeis atoma https://m.edsoo.ru/ff0c12a8
bopa

79| arowom. Kaanros Tomiarie bu6miorera LIOK

) ' https://m.edsoo.ru/ffOc144c
CHEKTPBI
80 Ypok-npaktukyMm "Habmonenue bubnmnoreka [JOK

CHEKTPOB UCITyCKaHUs"

https://m.edsoo.ru/ff0c1550
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butmmoreka [IOK

81 PajMoakTHBHOCTS 1 €€ BuALI https://m.edso0.ru/ff0c1672
82 Crtpoenue aTOMHOTO sifipa. bubnmnoreka [JOK
Hyxnonnas moaenn https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpEBpaICHUSI. bubnunorexa LIOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3anau 1o teme: bubnuoreka [IOK
"PannoakTuBHBIEC peBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmomypacnana https://m.edsoo.ru/ffOclb4a
Ypok-koHbepeHIHs
86 "PagunoakTHBHBIC U3TyYCHUS B BH6J_IHOTeKa LHOK
" https://m.edsoo.ru/ff0c2126
pHUpOJIe, MEAUIIMHE, TEXHUKE
SAnepuble peakuuu. 3aKOHbI
bubnunorexa LIOK
87 COXPAHCHHA 3apALOBOTO 1 https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHUCEI
88 DHeprus CBSI31 aTOMHBIX SIIIED. bubnmnoreka [JOK
CBsi3b Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 PemeHHeuganaq o Teme "Seprpic https://m.edsoo.ru/ff0cld7a
peakuuu
Peakmuu cuHTE3a U IETICHUS s Iep.
90 Hcrounnku sHeprun CoHIA U EH6J,IHOTeKa LHOK
" https://m.edsoo.ru/ff0c1e88
3BE3]
VYpok-koudepennus "AnepHas
91 dHepreTuka. JleHcTaus . https://m.edsoo.ru/ff0c1e88
PaANOaKTUBHBIX U3ITy4YEHHUH Ha
KUBBIE OpraHU3MblI"
[ToaroToBKa K KOHTPOJIBLHOM padboTe
92 1o Teme "DIJIEKTPOMarHuTHOE MOoJIe. bu6muoreka [IOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBieHus"
93 Kontponbias pabora no reme https://m.edso0.ru/ff0c223e

"DJIEKTPOMAarHuTHOE MOJIE.
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DIIeKTPOMArHUTHBIC BOJTHBI.
KBauroBsie sBiaenus"

[ToBTOpenwue, o600IIEHNE.

bubmunorexa IHIOK
1 1

% ?gf;ﬁ;i;g;iiﬁii%?} 1o xypey https://m.edsoo.ru/ff0c245a
IToBTopenue, o6o01eHue. Pemenne

95 pacUeTHBIX ¥ KAUECTBEHHBIX 33134 1 BH6J_IHOTeKa HOK
10 Teme "TerIoBbie Mpotecchr” https://m.edsoo.ru/ff0c2572
[ToBTopenue, o6o0menue. Pemenne

96 pacyeTHBIX U Ka4EeCTBEHHBIX 3a]a4 1 bubmuoteka [{OK
o Teme "KIIJ[ TemioBbix https://m.edsoo.ru/ff0c2a22
nBUTartesein"
[ToBTopenue, o6o0menHue. Pemenne

97 pacUETHBIX U KAUECTBCHHBIX 3a1a4 1 BH6J_IHOTeKa HOK
10 Teme "KTIJT 51eKTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpeHme, 0600IIEHNE.

98 JIaGoparopHbie paboTHI 110 KypCy 1 1 EH6J_IHOTeKa HOK
" CBETOBLIC sBIOHIs" https://m.edsoo.ru/ff0c2c52
IToBTropenue, o6o0menue. Pabora ¢

99 TEKCTAMH I10 TeMe "3aKOHBI 1 BH6J_IHOTeKa LOK
COXAHCHHS B MEXaHHUKE" https://m.edsoo.ru/ff0c2d6a
[loBTOpenue, 06061meHue. Pabora ¢

100 TexcTaMu 1o TeMme "Kosebanus u 1 EH6JIIHOTeKa LIOK
— https://m.edsoo.ru/ff0c2e82
[ToBTOpenwue, 0600meHne. PaboTta ¢

101 TekcTaMH 110 TeMe "CBeTOBEIE 1 BH6J_IHOTeKa LHOK
aBsTeHms" https://m.edsoo.ru/ff0c3044
[ToBTopenue, o6o0menune. Padora ¢

102 Tekctamu 1o TeMe "KBaHToBas u 1 https://m.edsoo.ru/ff0c223e
snepHas pusuka'

OBUIEE KOJIMYECTBO YACOB I10 102 27

[NPOI'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA
» dusuka, 7 knacc/ [Typeimesa H.C., Baxeesckas H.E., O6mectBo ¢
OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIECTBO
«M3marensctBOo «lIpocBemenue»

» dusuka, 8 knacc/ [lypsimesa H.C., Baxeeckas H.E., OGuiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIMOHEpHOE 00I1IECTBO
«M3narensctBo «IIpocBerieHune

» Gusuka, 9 knacc/ [ypeimeBa H.C., Baxeesckas H.E., Yapyrun B.M.,
OO0111€CTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODA»; AKiinoHepHoe
oburectBo «M3narensctBO «lIpocBemenue»

Beenure CoopHuk 3a1au o gusuke 7-9 xnaccel Jlykamuk B.U., UBanoBa

E.B.Jlykamuk, [IpocBemenneBapuanT

METOIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

Brenute https://resh.edu.ru/subject/28/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenure https://lesson.academy-content.myschool.edu.ru/03/07 nanusie






