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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOIO o00Iero 00pa3oBaHMs
COCTaBJIEHa Ha OCHOBE MOJIO)KEHU W TpeOOBAaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOil paboueid mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Copmepxanne mporpaMmbl MO (M3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYArOIIMXCS M OpPraHU3aIlUI0 H3yYeHUs
Gbu3NKKM Ha NESITENbHOCTHOM OCHOBe. B mporpamMme mo ¢u3Mke yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHUSs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTCCTBEHHOHAYYHBIX YYCOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHusl.

[Iporpamma no u3uke ycraHaBIMBAaET paclpeiesieHue yueOHOro MaTepuana
1o rogam oOydenus (IO KjaccaM), mpejjiaraeT NpuMepHyI0 MOCIe0BaTEIbHOCTD
M3YUYEHHS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEAMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYaroIXCs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ IEJIbI0 OKa3aHWUs METOJUYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TTPEMETY.

dusuka SBISETCS CHCTEMOOOPA3yIOIMIKUM JIJIs1 €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBICHUM, W3yd4aeMbIX XHMHEH, OWONOTHEH, acTpoHOMHEH U (U3UIECKOU
reorpaduei, BHOCHUT BKJIAaJ B E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
MpEeNoCTaBisieT HauOoJsiee SICHbIE O00pa3llbl MNPUMEHEHHS HAyYHOTO METOo/Ia
MO3HAHMS, TO €CTh CII0CO0a MOTYYeHUS JOCTOBEPHBIX 3HAHHUI O MHpE.

OpHa W3 TIaBHBIX 3a/a4d (PU3UYECKOTO OO0pa30oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcs.

N3yyenne ¢uzuku Ha 0a30BOM ypOBHE TIpelrosaraeT OBJIJEHUE
CICAYIONIUMUA KOMIETEHTHOCTAMH, XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCJICI0BAHNUS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl IOJIyYEHHS BBIBOJIOB.

[lemn w3ydeHus (U3WKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpenenensl B KoHnenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpasoBarenbHbIX opraHuzamnusax Poccuiickoit ®@eaepanuu, pead3yOMMUX
OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun Munucrepctsa npocsemienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexadpst 2019 r. Ne [1K4BH).
Heau nzyyenus pusnuku:

npuoOpeTeHne HMHTepeca W CTPEeMJICHHS OOYydYalomuXCsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTE;

pa3BUTHE MPEACTABIECHUN O HAyYHOM METOJI€ TIO3HAHUS U (POpMHpOBaHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;
¢bopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHUs
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;
(opMUpOBaHKE NPEJICTaBICHUA O poJid (U3MKH IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBIEHUHA O  BO3MOXKHBIX  cdepax  Oyamyuien
npoeCCHOHATEHON JeATETPHOCTH, CBI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU.

JlocTrkeHre 3TUX TIeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBaHus 00eCIeYUBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHNUE 3HAHWUM O JUCKPETHOM CTPOCHHMH  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

IpUOOpETEHNE YMEHHI OMHCHIBATH U OOBSICHATH (PU3UYECKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS TMPOCTEHIMMX pacu€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM (buznIecKuX MoJIeTICH, TBOPYECKUX u
IPAKTUKOOPUCHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOIIOIaTh MPUPOIHBIE SBICHUS U BBIIOJIHATE OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAIIbHBIC KCCJIENOBAaHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

OCBOCHHE TPUEMOB paboOTHI ¢ WHpOpMaIeld (GU3NIECKOTO COACPKAHWS,
BKJTtOUasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUSX (U3UKH, aHAIN3 U
KPUTHYECKOE OIICHWBaHNUE WH(POPMAIIUH;

3HAKOMCTBO €O c(hepamu poecCHOHATEHON MeATeTLHOCTH, CBI3aHHBIMHU
C (uU3MKOW, W COBPEMCHHBIMH TCEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHUSX (PU3HUECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

obpazoBanms oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HenEm0), B 8
Kiacce — 68 gacoB (2 vaca B Henenmo), B 9 kinacce — 102 yaca (3 gaca B HeZelO).

[Tpennaraemelii B mporpaMMe 1o (usmnke nepeueHsb JadbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUYUTENb JIeJaeT BHIOOp MPOBEICHUS



7abopaTOpHbIX PabOT W OMBITOB C YYETOM HHIUMBUIYAIBHBIX OCOOCHHOCTEN
o0yyJaronmxcsi, CucKa SKCIEPUMEHTANIBHBIX 3aJaHuil, MpejaraéMbplx B paMKax
OCHOBHOTO TOCYJIJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJEPXAHME OBYUYEHUA

7 KJIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

@usnka — Hayka o mnpupone. fABnenHus npuponbl. DHU3NYECKUE SBICHUSA:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeMMUMHBL. M3MmepeHne @u3anyeckux BelWyuH. PuU3HUECcKHe
npudopsl. [lorpemnocTs n3mepennii. MexxayHapogHasi cucTeMa €AMHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HayKd H3Yy4arT MPUPOLY.
EcTecTBEeHHOHAyYHbI METOJ IO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOTIPOCA, BBIIBIDKEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBICHEHHE
HabOmogaemMoro spieHus. Onucanue GU3NUecKUx SIBJICHUH ¢ TOMOIIbIO MOJENIEH.

Jlemoncmpayuu.

1. MexaHu4ecKkue, TEIUIOBbIE, DIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. ®usnueckue MpuOOPHl U MPOLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM M
M (POBBIM MPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. Omnpenenenue EHBI ASNEHUS KA U3MEPUTETHHOTO TPHOOpa.
2. H3mepenue pacCTOSTHUN.
3. H3mepenue 00bEMa KUAKOCTH U TBEPIOTO TETA.
4. OmnpeneneHue pasMepoB MaJbIX TEIl.
5. M3mepenue temmeparypsl IpU HOMOIIM KUAKOCTHOIO TEPMOMETpPA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIOTE3bI: NAJbHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, YeM OOoJbllEe BhICOTA
IyCKa.

Pasznen 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BeLIECTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJbl, WX pa3Mmepsl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne wactul BemecTBa. CBA3b CKOPOCTHM JABWKEHUS YAaCTHI[ C
temneparypoil. bpoyHoBckoe nBukeHue, nud¢ysus. BzaumopeiicTBue yacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIMYecKnx) Tesl. B3auMOCBS3b MEXIy CBOMCTBAMHU BELIECTB B PAa3HBIX
arperaTHeIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO ABUKEHUS.



2. Habmonenue nuddysumn.
3. HaOmionenue ~ siBmeHuid,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTAJIKNBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimul.

1. OneHka JuUaMeTpa aTroMa METOJAOM psiioB  (C  UCIOJIb30BAaHUEM

dboTorpaduii).
2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUSL.
Paznen 3. /IBukeHue U B3auUMOACHCTBHE TeJl.
Mexanuueckoe JBUXKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHssl CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHHUSI.
SBnenune uHEpUUU. 3aKOH HMHEPLHUU. B3auMmopeilcTBHe Tel Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBHXEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
00béMa BelecTna.
Cuila Kak XapakTepucTUKa B3auMozencTBus Ten. Cuia ynpyroctd M 3aKoH
['yka. MI3MepeHne cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoxeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaOnroneHue MeXaHUUECKOTO JBUKEHHUS Tea.
2. M3mMepeHune CKOpoCTH NPSMOJIMHENHOTO JBUXKEHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs: CKOPOCTHU MPU B3aMMOJICUCTBUH TEJL.
5. CpaBHEeHHME MaccC IO B3aUMOAECHCTBUIO TEI.
6. Crno)xeHue cCuJji, HalpaBJIEHHBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIKEHHMS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJIbXKEHUS OpycKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MmI0THOCTH TBEPAOTO TENA.

4. OmbITHI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDkeHus (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUJIBI.

5. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca Teja U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTENH 1 ra3oB.



Hasnenue. CriocoObl YMEHBIIEHHS U YBEIUUECHU JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJIeHHUs raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M Taszamu. 3akoH Ilackaia. IIHeBmaTmueckune
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TiyOMHBL. ['mapocraTmyeckuit
napagokc. Cooluaromuecs: cocynbl. [ uapaBiniecKue MEXaHU3MBbI.

Atmocdepa 3emun u atMocdepHoe naBieHHe. [IpuuMHBI CyIIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbit Toppuuemnu. M3mepenune armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[TpuGops! 1715t U3MEpPEHHUs aTMOC(PEPHOTO TaBICHUSI.

JlelicTBue XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOmaroruecs cocy/bl.

I'mpapaBinueckuil mpecc.

[TposiBnenue nefcTBUs aTMOC(HEPHOTO JTaBICHMUS.

3aBUCHMOCTh BBITAIKUBAIOLICH CHIIBI OT 00BEMaA MOTPYKEHHOW dYacTh
TE€Ja ¥ IFIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUIIBI BECY BBITECHEHHOU KUKOCTH.
VYcnoBue m1aBaHus TNl IUIABAHUE WIM IOTPYXKEHUE TEJ B 3aBUCUMOCTHU
OT COOTHOILIEHUS INIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00BhEMa MOTpyKEHHOM B
KUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIOIIEH  CUJIBL, JACUCTBYIOIIEM Ha  TeEJo,
IIOIPY’KEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CHJIbI, IEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MAcCChl TEJIa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKHUBAKOUICH  CHUJIBL,
JNEUCTBYIONIEH Ha TEJNO B IKUIKOCTH, OT O0O0BEMa MOTrpyKEHHOU B
KUAJKOCTb YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

KoHcTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHUE JIOAKH U
omnpeneseHue €€ rpy30noabEMHOCTH.

Pa3zgen 5. PaGoTra u MOIIHOCTB. JHeprus.

Mexannueckas pabota. MomHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuio
paBHOBecHsi peiuara. lIpuMeHeHHMe TMpaBWiIa paBHOBECHs pbluara K OJIOKY.



«3omotoe mpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W TOTEHLHMANIbHAs SHEPIUS.
[IpeBpaieHre OHOTO BUIA MEXaHUYECKOW DHEPTUH B APYTrOW. 3aKOH COXPaHEHUS
SHEPrUH B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenrie paOOThl CHIIBI TPEHUSI NIPU PABHOMEPHOM ABUXKEHUM TeJia

10 TOPU30HTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUI PaBHOBECHS pblyara.
3. H3amepenue KIIJl Hak1OHHOM NMIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPTIUU.
8 KVIACC

Pa3nen 6. TensioBbIe SIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUU.

Mopnenn TBEPAOro, MXUAKOTO U Ta3000pa3HOrO0 COCTOSHUI BEIIECTBa.
Kpuctranmnmueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUH MOJEKYISIPHO-KNHETUYECKON TEOPHH.
CmaunBaHUE U KaNWUISIPHBIE ABIEHUS. TEeNI0BOe paCIINPEHUE U CIKATHUE.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKCHUS
yacTull. BHyTpeHHsisi sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH DSHEPIUu:
TeIruIonepeaaya 151 COBEPILECHUE paboTHI. Bunbr TEIIONEepeaauHn:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3ITyUYECHHE.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BelECTBa. TemIo00MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TermoBoro Oananca. IlmaBnenue u
OTBEPJECBAHUE KPUCTAUIMYECKUMX BELIECTB. YJEIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanne u koHaeHcamus. Mcmapenme. Kunenme. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpATypbl KHIIEHHS OT aTMOC(EpHOro
JABJICHUS.

BiraxxHoCTh BO31yXA.

OHeprus TOIUIMBaA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurarened KIIJ[ temioBoro asurarens.
TenyoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Jlemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO ABUKEHHUS.
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Hab6nronenue nuddyszun.

HaGntonenue sinenuii cMauyMBaHus U KaWJUISIPHBIX SIBIICHUN.
HaGnronenue TemioBoro pacuimpeHust Ted.

V3meHenne naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa W HArpeBaHUU WIIH
OXJIKICHUH.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Terionepenayu.

OxJtaxieHue Ipu COBEPITICHUN PaOOTHI.

HarpeBanue nipu coBepIiieHIN paOOThl BHSITHUMH CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habmonenue kunenus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPU TIaBJICHUH.
13.

Mopenn TeruIoBEIX IBUTATEIECH.

Jlabopamopuvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OnpIThl MO HAOJIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL

Omnpenenenre AaBieHUs BO3Ayxa B 0ajuIOHE IITTPHIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUS WIH OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHCHHONW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEHM OSHEpPrud Tejla B pe3ysibTaTe
TerIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue sBJIEHHS TEIUIOOOMEHAa MPH CMEIIUBAHUM XOJIOJHOW U
ropsiYeu BOJBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOrO  BOJOW  MpH
TEIMJI000MEHE C HArPEThIM METAITUYECKUM HUITUHAPOM.

Omnpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXaA.

Onpenenenue yaeapHONW TENIOTHI MIABICHUS JbJA.

Paznen 7. DjaekTpruyecKkue U MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3IEKTpHUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCMMOCTH  CHIIBI  B3aUMOJICUCTBUSA
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUS MEXKIY TEJIaMM ).

Onekrpudeckoe mnotie. Hanpsoxk€HHOCTH dyekTpudeckoro nosist. IIpuHnmn
CYTNEPIIO3UIINH STIEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu siekTpuyuecKux 3apsioB. DJIEMEHTAPHBIM AJIECKTPUYECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKM U  AMDPJIEKTPUKHA. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUSCKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJIETbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
I ydactka uend. llocnenoBarenbHOoe W mapajuIebHOE  COCIMHEHHE
MTPOBOJIHUKOB.

Pabora m MomHOCTH »dyeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DJIEKTPUYECKHUE LIEH U MTOTPEOUTEH JISKTPUUECKON dHeprun B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMmoaelWcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe 1nojie. MarHuTHOe 1oJjie 3eMJIM M €ro 3HAaYEHME JJIA KM3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe ToJie  AJIEKTpUYECKoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. Mcmosib30BaHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. SIBneHue >NeKTpoMarHuTHOM MHAYKUMU. [IpaBumno JleHua.
DJIEKTpOreHeparTop. CnocoOb1 MOJTyYECHUS AJIEKTPUUECKOUN DHEPTUM.
DJIEKTPOCTAHIIMY HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3aLUs TEJL.
JIBa pojia SIIEKTPUYECKHUX 3aPsI0B U B3aUMOICHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U AECUCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS HHAYKIIUSL.
3aKOH COXPAHEHHUS AIEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUBJIEKTPUKHU.
MoaenupoBaHHU€e CHUJIOBBIX JJUHUHN SJICKTPUYECKOTO TOJIS.
M CTOYHHMKH TTOCTOSTHHOTO TOKA.
JlericTBUS DIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. ['a30BB11 pa3psn.
. I3mepenue cuibl ToKka aMIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HAMPsKEHUS BOJTBTMETPOM.
. Peocrar u marazuH COMpOTUBIICHUMN.
. BzanmopencTBue moCTOSHHBIX MAarHUTOB.
. MoaenvpoBaHrEe HEBO3MOKHOCTH PA3JICIIEHUS TTOJIFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJICKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JICKTPOMArHUTHON UHAYKIIHH.

OnbiThl Dapajes.

3aBUCHUMOCTh HAMNpaBJCHUS WHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHUIO DJIEKTPU3AIMM TeNl WHAYKIMEH W Tpu
CONPUKOCHOBEHUHU.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JTURJIEKTPUKHU.

COopka 1 npoBepka pabOThI IEKTPUUYECKOMN IIENU TOCTOSHHOTO TOKA.
W3mepeHne U peryJupoBaHUE CUIIbI TOKA.

N3mepenure u peryJiupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO 4Ye€pe3 pe3UucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOJHUKA OT €ro JJWHBI, IUIOLIAAU MONEPEYHOTO
CEUEHUs U MaTepuana.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKEHUN MpU TMOCIEAOBATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MpPU MNapAJLIEIbHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI AAEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOUIHOCTU  AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICHCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOIO TMOJs T[OCTOSIHHBIX MAarHuTOB IPU  HX
00BEIMHEHNH U Pa3/ICTICHUH.

HccnenoBanue neMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICUCTBUS
KaTyIIKM C TOKOM KM MarHuTa OT CHJIbI TOKa W HAIlpaBJICHUs TOKa B
KaTyILKE.

18. M3yuenue neCTBUSI MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.

19. KoHCTpYyHpoBaHue 1 n3y4eHue padOThl AIEKTPOIBUTATEISI.

20. U3mepenue KII/I 351eKTpoIBUTaTENbHOM YCTAHOBKH.

21. OnBITBI IO HUCCIEOOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwkeHHEe. MarepuanbHas Touka. Cucrema OTCUéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMonuHeiiHoe aBrxeHue. CpeaHsas 1 MTHOBEHHas
CKOPOCTH T€Jla IIPY HEPABHOMEPHOM JIBH>KCHHH.

VYckopenue. PaBHOycKOpeHHOE MpsMONIMHEHOe aBmxkeHue. (CBoOomHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMkKeHHME MO OKpyxkHocTu. Ileprog m vacrota obGpaieHus.
JIuneiHas u yriaoBas CKOpOCTH. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

[IepBoiii 3ak0H HbroToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMT CynepnO3ULNN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujia TPEHUSI CKOJIbXKEHUSI, CHIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JBwxenne mianetr BOoKpyr Comnna. IlepBas kocmmueckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOukH. AOCOMIOTHO TBEpHIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIIEHHON OCBIO BpalleHus1. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHeHne uMmiynbea. Mmynbsc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTb. PaboTa CHI TSXKECTH, YHPYrOCTH,
TpeHust. CBs3b dHepruu U padbotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMJIM. [loTeHInanbHas SHeprus c:katoi npyxuHel. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPIMU. 3aKOH COXPAHECHHS MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

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

CpaBHEHHME NyTeW W TPACKTOPUM IBHIKEHUS OJHOTO M TOTO € Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IPIMOJIMHENHOIO IBUKCHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

HaGmroneHne MexaHn4ecKux sIBICHUH, MPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWKCHUU
OTHOCHUTENIbHO KabnHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHUS Teja OT MACChI Tela U JCUCTBYIOIIEW HA HETO
CHJIBL.

HaGumroneHne paBeHCcTBa CUJI IPU B3aUMOJAECUCTBUH TEIL.

M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHHEe NMITyJIbCa IIPU HEYIPYTOM B3aHMOJECHCTBUN.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUH.
HabmroneHne peakTHBHOTO JIBUKEHMUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH MTPH CBOOOTHOM IMaeHUH.
CoxpaHeHrne MEXaHUYECKOW DHEPTUU NPU JBHKECHUU TeEJa MO IEHCTBUEM
IPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa U AAJbHEHMIIEro paBHOMEPHOIO
JBVDKCHUS IAPUKA WIIH TEJICKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKECHHS
HIapyKa MO HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsl Tejla MPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH TMyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBKEHUHU 0€3 HayaIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

Omnpenenenne koduIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU Teja
110 TOPU30HTAIBHON TOBEPXHOCTH.



10. Ompeienienne  pabOTHl  CHJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS! SHEPTHUH.

Paznen 9. Mexannuyeckue KoJie0aHusl M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuuecKuil U NpyKUHHbIM MadaTHUKU. [IpeBpamnienue
DHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue  koieOaHus.  BeIHyxkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoOdHbL. (CBOMCTBA MEXAaHWYECKMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnuecKre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3Byk. I'pomMKkocTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue kosebaHUM Ten TMOA JACUCTBUEM CHUIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HaGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
Jlaﬁopamopnbw pabomul u onvimol.
1. OmpenesieHHe YacTOThl M TEpUoJa KoJIEOAaHW MaTEeMaTH4YE€CKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIeOaHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEHICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEpHOIa KOIeOaHW Py KUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH IepUO/a KOJeOaHUI rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIWE 3aBHUCHUMOCTh TIEpHOJa  KoJeOaHMit
MPY>KUHHOTO MasiTHUKA OT MacChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaICHUS.

Pazgen 10. D1eKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIe.  ODJEKTpOMAarHuTHele  BOJHBL.  CBONCTBa
ANeKTpOMarHuTHhIX BOJH. Illkana »iexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
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SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3M.



OnekTpomMarauTHas npupoga csera. CKopocTh cBera. BoiaHOBBIE CBOMCTBA
CBeTA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3ydeHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOUIBIO MOOHIJIBHOTO

Tenedona.

Pasznea 11. CBeroBble siBJICHHS.

JlyueBas  mogmens  cBera.  HMcrounmkm ~— cBeta.  IIpsamonunerinoe
pacnpoctpanenue cseta. 3atmenus Comnnna u JIyHnel. Otpaxenue ceta. [1nockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenune cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
oTpakeHue cBeTa. Mcrnonapb30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Teneckona. ['y1la3 kak onrTuyeckas cuctema. bim3opykocTes u
JATbHO30PKOCTb.

Paznoxenne Oemoro cBera B cmekTp. OmbiTel Hpiorona. CrokeHue
CIIEKTPaJIbHBIX LIBETOB. Jluciepcust cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIIpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenune n300pakeHN B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuyecknii CBETOBOJ,.

Xonx mydeit B cobuparolieii TnH3e.

XO0J ny4yer B pacCenBarOIIEH JIMH3E.

[TosryueHnue n300paxeHUi ¢ TOMOIIbIO JIMH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopens rnasa.

11. Pa3noxeHnue 6e50oro cBeTa B CIEKTP.

12. [Tomy4yenue 6eoro cBeTa MpH CI0KEHUHU CBETA PA3HBIX LBETOB.
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Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHUS CBETOBOTO Jiyya OT YIJia
najcHUSI.

2. M3yueHwne xapakTEPUCTHK U300PAKCHUS MPEAMETA B TIIIOCKOM 3epKajle.

3. HccnemoBanue 3aBUCHMOCTH YTJIa TPEJIOMJICHHS CBETOBOTO Jiy4ya OT yrjia
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIION.



4. llonydeHue n300paxeHH ¢ TOMOIIbIO COOUPAIOILEH JINH3BI.
Omnpenenenre (GOKYCHOIO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparoein
JIVH3BI.

6. OIBITHI O Pa3JI0KEHUIO OETIOr0 CBETA B CHEKTP.

7. OnbITBl IO BOCHOPHSTHIO LIBETA MPEAMETOB IPH UX HAOJIOJACHHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHnTOBBIE SIBJIEHHS.

OmneiTel Pe3epdpopna v mianerapHas moaenb atoma. Monens atroma bopa.
Hcnyckanue u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PangnoaktuBHOCTB. Alnbda, OeTa- U ramma-uznydeHus. CTpoeHUEe aTOMHOTO
anpa. Hykionnas wmopens atomHoro sapa. HW3otonsl. PaanoakTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MacCOBOTO YHUCEN.
DHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl W 3HEpruu. Peaknuwu CUHTE3a U
nenenud saep. Ucrounuku sHeprun ConHIa U 3BE3I.

SAnepnas sHepreruka. JleMCTBHUS paauOAKTHUBHBIX HW3IYYECHHUM Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOmOpoOJa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTumka MOHU3UPYIOMINX U3TyUCHUI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUHM YACTULIBI 110 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepeHue paaroakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENBEHO-00001IAIOINI MOTyJIb ITPEIHA3HAYEH AJISi CUCTEMATHU3alUU
U 0000mEeHWS TPEIMETHOTO  COACP)KaHWSIT W OMbITa  JCATEIHHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHHH BCEro Kypca (PM3HMKH, a TAKKE I MOATOTOBKU K
OCHOBHOMY TOCYAAapCTBEHHOMY »JK3aMEHY @0 (Qu3uKe Ui OOydaroluxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Tpu M3y4eHUn AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBACTCS JOCTHKEHHE MPEAMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oO0y4yeHHs, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEHOBaHUSA



SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHATH (PU3Mdeckue
SABJICHUS, TPUMEHSA IIOJIydYEHHbIE 3HAHMWS, pelarh 3aJadyd, B TOM YUCIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO ACATEIBHOCTHBIA XapaKTep JaHHOTO pa3lesia peain3yercs
32 CY€T TOro, 9YTO OOydYarIHecs BBITOMHSIIOT 33JaHus, B KOTOPHIX UM
IpeJ1araeTes:
HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHSTH
(dbu3nYecKue SBJICHUS B OKPY KalOIlel MPUPOE U MOBCEIHEBHOM KU3HU,
WCITOJI30BaTh HAYYHBIC METOJIBI MCCIICOBAHUS (PU3HMUCCKUX SBJICHUN, B TOM
YHUCIIE I MPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenune pu3uku Ha ypoBHE OCHOBHOI'O O0ILEro o0pa3oBaHMs HAIpPaBICHO

Ha JIOCTIKCHHUE JTUIYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB.

B pesynbrare u3ydenust GU3NKKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaromierocst 0ynyt copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThHI B
YJacTH:

1) maTpMoTH4YEeCKOro BOCIMTAHUA:

- TIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
busznueckoil HayKu;

- IIEHHOCTHOE OTHOIIICHUE K JJOCTUAKEHUSIM POCCUMUCKUX YUEHBIX-(DUBUKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CY>KI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUHN
buzukwy;

- OCO3HAHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPHUHIMIIOB B JIESITEIHLHOCTH
Y4EHOTO;

3) 3¢TeTUYeCKOr0 BOCIIUTAHHUS:

- BOCHPHATHE ICTETHYECKUX KauyeCTB (PM3NUECKOW HAYKH: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3UYECKON HAyKH KaK MOIIHOIO HMHCTPYMEHTA
NO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEHIIEH COCTaBIIAIOLIEH
KYJbTYPBHI,

- pa3BUTHE HAYYHOW JIFOOO3HATEIIBHOCTH, WHTEpPeca K HCCIICI0BATEIHCKOM
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJIyYus:

- OCO3HaHWE IICHHOCTH Oe30macHOro o0Opa3a JKW3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXXHOCTH TIPABWJI OE30MacCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, HA J0pOrax, C AJIEKTPUUYECKUM M TEIUIOBHIM OOOpPYJAOBAaHHEM B
JOMAlITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBBIKA pedJICKCUU, MPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

- aKTMBHOE y4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3aldy, Topoja, Kpas) TEXHOJOTHMYECKOW U



COITMAJILHOM HAIPAaBIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - HHTEPEC K MPAKTHUYCCKOMY M3YUEHUIO PO ecCrid, CBI3aHHBIX C (DU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUEHTAIMS HA MPUMEHEHUE (PU3NUECKUX 3HAHUU ISl PEIICHUs 3a1ad B
o0JlacTh OKpy’Karollel cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOYKHBIX MTOCJIECJICTBUI JIJI1 OKPY’KAIOIIECH Cpeibl;

e - OCO3HAHHE TJIOOATHHOTO XapakTepa JKOJOTUYECKHUX MPOOJIIeM W TyTeH WX

pelieHus;

e 8) agpanTanuu K HU3MEHSIOIIMMCH YCJOBHAM COLHUAIBHON U NMPHUPOIHOMI
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUM TIPH BBIMOJHCHUH HCCICIOBAHUN M
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
APpYTUx,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTA YEPE3 IPAKTHYECKYIO
JICSITEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHUCIEe (POPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHWE Ne(UIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 001acTH
bu3uKY;

e - IUIAHUPOBAHHE CBOETO PA3BUTHUS B NPHUOOPETEHHH HOBBIX (UUUYECKUX
3HAHUIM;

e - CTPEMJICHHE aHAJIM3HUPOBATH W BBISABIIATH B3AMMOCBSI3H TPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

e - OLIGHKAa CBOUX JEUCTBUNA C Yy4€TOM BIMSHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl 1Mo (M3MKE HAa YPOBHE OCHOBHOTO
obmero odpa3zoBanus y oOydaromierocs OyayT chopMUpOBaHEI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEIILHBIC YHUBEPCATIbHBIC yUCOHBIC TCUCTBHUS,
KOMMYHHKATHBHBIC  YHUBEpPCAIbHbIC  Y4eOHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHHBEpCAJIbHBIC yU4eOHBIC JICHCTBHSI.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUN:
e BBIBIATHL W XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BICHUI);



yCTaHaBJIMBAaTh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHHS 1 CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAUINXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIC CBSA3M MPH U3YYCHUHU (U3NYECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIIONb30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemeHus: ydeOHOW (PU3NYeCKOM
3a7aun (CpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eHCTBUA:

MCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 10 CAMOCTOSITETFHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeA0BaHUEe (PU3UUECKOTrO
SIBJICHUS,

OIICHMBaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HHGOPMAIIHIO,
MOJyYEHHYIO B XO/I€ MCCIIEIOBAHUS MM IKCIIEPUMEHTA;

CaMOCTOSITETbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOBI TIO pE3yiIbTaTaM
MPOBENEHHOTO HAOIIOICHUS, OTbITA, UCCIICIOBAHNUS,

POTHO3UPOBATh  BO3MOXKHOE  JasibHEWIee pa3BUTHE  (DUINUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHUSI 00 WX Pa3BUTHUU B HOBBIX
YCIIOBHSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

OPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHTBI U 3aIIPOCHI IIPHU TOUCKE U
otOope MHGOPMAIMK WM JaHHBIX C YYETOM MPEJIOKEHHON y4eOHOMH
dbuznyeckoil 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IUYHBIX BUJOB U (OPM IMPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalIbHYI0 (opMy mpeAcTaBICHUS
uHDOpMaAIlUM W WUIIOCTPUPOBATH peIIaeMble 3aJladyd  HECIOKHBIMU
cXeMaMu, TuarpaMMaMi, HHOUW rpaduKoi U UX KOMOMHAIIMSIMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

B XOJie OOCYXIEHMsI y4eOHOTO MaTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TeMbI
BBICKA3bIBaTh HJCH, HAICICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKaHUE
OarokenaTeaIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXICHUS C CYXKICHUAMH JPYTUX YYACTHHKOB
Jyajora, 0OHapY>KUBATh Pa3IMUME U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEICTABISATh PE3YIbTATHI BHIIOIHEHHOIO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYyIIEecTBA  KOMaHIHOM U
WHANBUAYAIbHON pabOThl TMpU PEIICeHWHM KOHKPETHOM (U3NUYECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpeneNaTh poiu, OOCYXIaTh MPOIECCH H
pPE3yIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHS HECKOIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HANPABICHUIO M KOOPAUHHUPYS CBOMU JEUCTBHA C JPYTMMHU
YJICHAMH KOMAaHJIbl;

OIICHWBATh KAa4€CTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIE YUeOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBIISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIINUX
TUTSI petiieHust (GU3NIECKUX 3HAHUM;

OPUCHTHPOBATHCA B  PA3IUYHBIX TMOAXOJaX TMPUHATHS  PEIICHUIN
(MHIMBUAYyaIbHOE, TIPUHSATHE PEIICHUS B TPYINE, NMPUHATHE PENICHUIN
rpynmnoi);

CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM pEIIeHUs (PU3NYECKON 3a1aun Ui
IUTaHa HMCCIIEOBAHUA C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIjIaracMbie BAPUAHTHI PEIICHU;
nenaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIDKEHHUS)  pPEe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIJIE B XOJl BBIOJHEHUS
(u3MYECKOr0 HUCCIEOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENTECTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKka B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
IPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATBI

K xonIty o0yueHus B 7 KJacce rpeaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHHUI:

UCIIONB30BAaTh  MOHATHS:  (PU3MYECKHE W XUMHYECKHE  SIBJICHHUS,
HaO0IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIIBI (PU3NISCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHhIe COCTOSIHHS BelecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJMHENHOE), TPaeKTOpHsl, paBHOJEHCTBYOIIAs
cuna,  nedopmarus  (ympyras, — IUTacTHYeCKas),  HEBECOMOCTb,
COOOIIAOIINECs COCY/IbI;

pasznuuath sBieHUs (auddy3us, TEMIOBOE IBUKEHHE YACTHI] BEILECTBA,
pPaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpLus,
B3aMMOJICHCTBHE TEJ, pPaBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OChIO
BpallleHus, Tepefada AaBiCHUA TBEPABIMU TeNaMH, >KUAKOCTAMH U
razamu, arMocepHoe JaBlIeHHE, IUIABAaHWE TEJN, MPEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHbIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;
pacro3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XarollleM MHpPE, B TOM YHCIC (PU3NYCCKUE SIBICHUS B MPHUPOJE:
IPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSAMU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CHUJIbI TPEHUS B MPHUPOAE U TEXHHUKE, BIHSIHUE
aTMOoc(epHOro JIaBJICHUsS Ha >KMBOW OpraHU3M, IUIABaHHUE pbIO, pblYaru B
TEJe YeIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 3a/ady B YyUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN ) (PU3UUECKUX SBICHUI;
ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIONIb3YS
¢uznyeckue BeIMUMHBI (Macca, 0O0BEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPENIHAS CKOPOCTb, CHUJIAa YIIPYTrOCTH, CUJIA TSHKECTH, BEC
Tena, CWiIa TpeHHs, JaBieHWe (TBEPIOTO Tena, >KUIKOCTH, ras3a),
BBITAJIKMBAIONIAS CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CWIbl, KO3()QUIMEHT TOJEe3HOIO JAEUCTBUS MEXaHU3MOB,
KUHETUYECKass U MOTEHIHUaJIbHAs JHEPIus), MpU ONHCAHUU MPAaBUIBHO
TPAKTOBAaTh  (PU3WYECKUI  CMBICT  HUCTHOJB3YEeMBIX  BEJIHYMH, UX
0003HAYCHHUS] W €IWHUIBI (U3MUYECKUX BEIUYHH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3MYECKYIO BETUYHMHY C IPYTMMH BEIMYHMHAMM,
CTPOUTH IPapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOM IpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUIO paBHOBecHs pbluara (0J10ka),



«30JI0TOE€ TPABHJIO» MEXAHUKH, 3aKOH COXPAaHECHHS MEXaHWYECKOH
SHEPruM, NpPU O3TOM [JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHMS, POIIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalUuld IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTh OObACHEHUE U3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemar pacu€THhlE 3a7adyd B |—2 JEWCTBUS, HCHOIB3YS 3aKOHBI U
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUS 33/1a4 3aIIUCBIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAUTH PAcdEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOUMBIE U1 PEUICHUs 3a/1a4, OLIEHUBATh PEATHUCTHYHOCTh
MOJTy4YeHHOUW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(¢u3NYECKUX METOOB, B OIMCAHUM MCCIIEI0OBAHUS BBIICIATh IPOBEPSIEMOE
OpeanoyiokeHne  (TUmorTesy),  pasnuyaTb U MHTEPIPETUPOBATH
NOJIyYEHHBIM pe3yJbTaT, HAXOAWTh OIIMOKM B XOAE ONbITA, J€JaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WU
duznyeckux CBOICTB Te: (dopMynupoBaTh IpOBEpsEMbIE
NPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyA0BaHUS,
3aMMCBIBATH XOJ ONBITA U (POPMYJIMPOBATH BBIBOJIBI;

BBITIOJIHATD MPSMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHHM, MACChI TEIa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX U
UpPOBBIX MPUOOPOB, 3aNMUCHIBaTh IIOKa3aHHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKOU BETUYHHBI OT
JIPYroil C HCIOJIb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILEroCsl Tela OT BPEMEHU JBH)KCHHUS Te€Ja, CHUJIbI
TPEHUSI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CHWJIBI TPEHHUSI OT IUIOIIAAN CONPUKOCHOBEHHUS TEI, CUIIbI
YIPYTrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM
TUTAaBaHUS TEJ, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBAaHUSA, COOHMpaTh YCTAHOBKY H
BBIIIOJIHATh M3MEPEHHUsS], CIEAYs NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE



NpeUIOKEHHBIX TaOnuil U TrpaduKoB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBaHMUS;

IPOBOANTHh KOCBEHHBbIE HU3MEpPEHMs] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJBKCHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIA, JIEHCTBYyIOIIas  Ha
HNOrpyKEHHOE B KHUJAKOCTh Te€JO0, KOI()PUIMEHT MONe3HOro AEeUCTBUA
OPOCTBIX MEXaHU3MOB), CIeAys NPEJIOKEHHOW WHCTPYKLUUHU: TpU
BBITIOJTHEHHH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

coOroAaTh MpaBujia TEXHUKNA 0€30MacHOCTH IpH paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHUCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIMUecs COCyAbl, OapoMmerp,
pBIYar, TOABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THIPABIUYECKUN IIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 cBOMCTBax (PU3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUA (PU3UYECKUX 3HAHUNA B TOBCETHEBHOM
KU3HU 11 oOecrieueHus: 6€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS W COOJIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHMSI B OKPY KaIOIIEH cpee;

OCYIIECTBIISATh OTOOp MCTOYHUKOB HMH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOIIUXCS
3HaHUW © TYTEM CpPAaBHEHUS PA3NUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaAIMIO, KOTOpas SBISIETCS HPOTHUBOPEYUBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
auTepaTypy  (HU3MYECKOro  COAEpXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcsl ceti IHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KpPATKHE MUCHBMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALNU (PUIUIECKOTO COACPNKAHUS, B TOM
qHclie MyOJWYHO JeNaTh KpaTKhue COOOIIEHUS O pe3ysbTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWN, TPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpelessiTh
00s13aHHOCTH B TPYyNIle B COOTBETCTBHU C TOCTABJICHHBIMH 3aJladyaMH,
CICAUTh 3a BBINOJHEHUEM IUIaHA JCHCTBHM, aJE€KBATHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JICITCNBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBASS MHEHHUE OKPYKAIOIIHX.

K xoHI1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCST YMEHUM:

UCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININUECKUE U
amop(HbBIe TeJa, HACBHINIEHHBIM KM HEHACHIIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOJIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CKaTHe, Tervlonepesaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHUE, KAWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TerIonpOBOIHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHUCTBHS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MATrHHUTOB, JECHCTBHE
MarHMTHOTO TOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIUS)
M0 OINHUCAHUI0O MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX JaHHOE (PU3HUECKOE SIBIICHHCE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’)KalollleM MHpe, B TOM 4HcCie (Pu3nyeckue SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWJUSIPHBIE SIBIICHUST B MPHUPOJE,
KpUCTaJUIbI B mpupope, uznydeHue CoJiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIFOCOB, POJIb MATHUTHOTO TOJIA JUIsl JKM3HU Ha
3emiie, MOJSPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUM;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
¢dbu3nyecKkre BEIUYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPIUsi, KOJIUYECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIIECTBA, YyAeidbHAs TEIjioTa
TUIABJICHUS, yNeTbHAs TEIUIOTa MNapooOpa3oBaHUs, yHAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JIEUCTBUS TEIIOBOM



MallWHbl, OTHOCUTEJIbHAS BIAXHOCTh BO31yXa, JJIEKTPUYECKUN 3apsn,
Ccuja TOKa, JJIEKTPUYECKOE HANpsHKEHHE, CONPOTHBIIECHUE IPOBOJIHMKA,
yIEIbHOE  CONpPOTHUBIIEHHWE  BellecTBa, paboTta U MOIIHOCTb
AIIEKTPUYECKOr0  TOKAa), NpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(U3UYECKUI CMBICH UCIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHHS] U €IUHULIBI
¢u3nyecKux BEIMYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLIME JaHHYIO
(¢u3NYECKyI0 BEIWYMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOCHMS BEIIECTBA, MPUHLMUI CYNEpPHO3ULUN MOJe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma i yyacTKa LN, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS JHEPIWM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHAa M 3alHUChIBaTh €r0 MaTEMaTUYECKOE
BBIPAKEHHE;

OOBACHATH (PM3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTrMYeCcKux
IIaroB ¢ OmMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIHOJB3Yys 3aKOHBl H
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUS 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX I pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHbl M (OPMYIIbL,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
NOJIyYE€HHOE 3HauU€HUE (PU3NUECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh [P MNOMOIIU
(U3MYECKUX METOJOB, HCIOJb3YyS OMMCAHUE HCCIEIO0BAaHUSA, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTH IOpsIKa
IIPOBENICHMSI HCCIIEIOBAHUS, AEJIaTh BBIBOJBI,

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WU
(U3MYECKUX CBOMCTB TeJN (KaWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT I[BETa M3JIydarolie (IOTJIolaoueil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aUMOJCHCTBUE
IIEKTPUYECKUX  3aps/ioB, B3aUMOJEHUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA,



CBOMCTBA 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIMpOBATH
IpOBEpsiEMbIE MPEANONIO0KEHHS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000py/10BaHusl, ONUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIIOJIHATh ~ MPSAMBIE  U3MEPEHHS]  TEMIEPATypbl,  OTHOCHUTEIBHOMN
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANpPSHKEHUS C MCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCOIFOTHON MOrPEUTHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKON BETUYHHBI OT
IpPYyroi C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IJIOMIAAXd MONEPEYHOTO
CEYEHMS U YAEIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  INPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIEN0BAaTEIbBHOIO UM NApaUIEIbHOTO  COECOUHEHMH
IPOBOJHUKOB): IJIJAHUPOBAaTh MCCIIEJOBAaHUE, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUS, CJenysl MPEeAOoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOMuL U TpaduKoOB,
JIeNaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHs] (PU3NYECKUX BEJIWYUH (yAeibHas
TEIJIOEMKOCTh  BEIECTBA, COMNPOTUBIEHUE MPOBOAHHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOI'0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHY YCTaHOBKY, CJIENysl MPEIJIOKEHHON WHCTPYKLIHH, U
BBIYHCIIATH 3HAUCHUE BEJIMYHHBI;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopynoBaHUEM;

XapaKkTepu30BaTh MPUHIMIBI JEUCTBUS HM3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
cUCTEMa OTOIUIEHHSI IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOW HHEPruH, 3JIEKTPOOCBETHTEIIbHbBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), DIEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JEKTPOABUTAaTEIb IOCTOSIHHOIO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHbBIE
npuOopbl MO CXEMaM M CXEMAaTUYHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMI'POMETP, IBUIaTeiIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Hemnen ¢ nociaeAoBaTesIbHbIM U NapajlIeIbHbIM COEUHEHUEM 3JIEMEHTOB,
pasznuyasi yCIoBHbIE 0003HAYECHUS HIIEMEHTOB JIEKTPUYECKHX IIeTIeH;



OPUBOAUTH  MPUMEPHl  (HAXOAWTh  HWH(OpPMAIMIO O  IPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HH NIl oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ MpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbSI M COOJIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBISITh MOUCK HWHGOpMaIMU  (HU3UYECKOTO COACp)KaHUA B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIACIATH  MHQPOPMAIHIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON MITH MOKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPH BHITTOTHCHUHN yUYE€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOrO0  COJEpkKaHUs, CIPaBOYHbIE MaTepUalbl,
pecypcebl cetu HTepHET, BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
00001ass wWHOpMAIMIO U3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO
colepXaHus, B TOM YHCIe NYOJUYHO TPEACTABIATh PE3yJbTaThl
MPOEKTHOM WJTM MCCIIEIOBATEIBCKON JESITENIbHOCTH, MPU ATOM I'PaMOTHO
UCIIONb30BAaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKAATH BBHICTYIIJICHHE MPE3CHTAINEH;

IpU  BBIMOJHEHWH YYEOHBIX MPOEKTOB U HCCIECIOBAaHUN (DUIUUECKUX
MPOLIECCOB pachpenessiTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/1a4aMH, CJICANTH 3a BBITIOJHECHUEM IIJIaHA JICUCTBUN U
KOPPEKTUPOBATh €T0, aJCKBATHO OIICHUBATH COOCTBEHHBIM BKJIA] B
NeSATEeTLHOCTH TPYIIIBI, BEICTPANBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koH1y oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yJabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCST YMEHUM:

UCIIOJIb30BaTh MOHATHA: CHCTEMa OTcu€ra, MarepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHMS, Aedopmarius
(ynpyrasi, njaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh U MEpEerpy3ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TENa, pABHOBECHE, MEXAaHUYECKUE KOJCOAHUS U
BOJIHBI, 3BYK, HH(QpPa3ByK H YJIbTPAa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTD,
CHEKTPbl UCITYyCKAHUS U TOIJIOIIEHUs, alb(a, OeTa- U raMMa-u3IydeHus,
W30TOIBI, SIIEPHAS DHEPIETHKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKCHHUE, PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOIHOE
NaJICHUE TEJ, PABHOMEPHOE JIB)KEHHME IO OKPY>KHOCTH, B3aUMOJEHCTBUE



T€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroniue u
BBIHYKJICHHbIE KOJeOaHUsI), PpE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHENHOE PAaCHpPOCTPAHECHHE, OTPAKEHUE U TPEIOMIICHHE
CBETAa, MMOJTHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKEHUE OCJIOTO CBETa B
CIIEKTP M  CJIOKEHUE CIEKTpPaJbHBIX IIBETOB, JHUCIEPCHUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHCE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUECKUX  SIBICHUU B
OKpyXXaroleMm Mupe (B TOM uuciae (U3HUYECKHUE SIBJICHUS B TPHUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TU1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBeTa Tell,
OTNITHYECKUE SIBJICHUS B TMPHUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOIO HW3IIYYEHHM, €CTECTBEHHbBIN
PaaMOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAAUOAKTUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3IYyYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUM;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCIIONb3YS
¢dbuznyeckre BEIWYMHBI (CpPEAHsIE M MIHOBEHHAs CKOpPOCTh Tejla TMpHU
HEPAaBHOMEPHOM JIB)KCHUH, YCKOPEHHE, TMEpPEeMEIICHUE, MyTh, YyrioBas
CKOpPOCTb, CHJIa TpPEHUS, CHJIa YNPYrOCTH, CUJIA TSHKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAaJICHUs, BEC TeNa, HUMIIYJbC Tejla, HMMIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DSHEPIusl Tea,
MOJHSTOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS SHEPTUsl CHKATOU
NPYKUHBI, KUHETUYECKasi DJHEpPrus, IOJHAsT MeXaHW4yecKash DSHeprus,
MEepPHOJT U YacToTa KoJieOaHUM, JAJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUJILHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HaUCHUS W CAWHWIIBI (HU3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYNHAMH,
CTPOUTH IpaPUKU U3YUECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M MPOIECCHI,
UCIIOJIB3Ys 3aKOH COXPAHEHMsI DHEPTrUM, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULUN CHUJI, NPUHIMUI OTHOCUTENIbHOCTH [ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsSJ0BOTO U MACCOBOTO UHCEI



OpU SACPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUUECKOE BbIPAXKEHHUE;

OOBACHATH (PM3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpoM Ha 2—3 M3YyYEHHBIX CBONCTBAa (DU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccuctemy u3 2-3
YpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3UIECKHE
BEJIMUYMHBI: HA OCHOBE aHajIM3a YCJIOBUS 3aJlayd 3aIllMChIBAaTh KpaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIS PELIEHUS, IPOBOJUThH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HA4YeHHs (PU3NUECKON
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHHE HCCIEIOBAaHUS, BbBIICIATDH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTH IOpsIKa
NPOBEICHHUS]  UCCJIENOBAHMS, JENaTb BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WU
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpAHEHUsl SHEPIHH, 3aBUCHMOCTH IEpPUOJa KOJeOaHUN NPYNKUHHOTO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTbH OT
aMILUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3YyUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)K€HHs IpeaMera B coOuparoiien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITEIbHO  COOMpaTh YCTaHOBKY U3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, ONUCBIBaTb  XOJ  OOBITa M  €r0  pe3yibTaThl,
(opMyIMpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpenHee 3Ha4YeHHE W3MEpsieMOM BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CcHocoba H3MEPEHUS
(M3MepuTEeIBLHOTO MPUOOopa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTb IIyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria



najieHus): IUIAHUPOBATh MCCIEIOBAaHUE, CaMOCTOSITEIBLHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IMOJTYYECHHON  3aBUCHMOCTH
bu3nUecKuX BETUYMH B BUJEC TaONMIl U TpadUKOB, JeNIaTh BBIBOJBI IO
pe3yapTaTam HCCIeA0BAHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MYECCKUX BEIMYMH (CpEemHSIST
CKOPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBXKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W
nepuos KojeOaHWid MaTeMaTHYeCKOr0 W TMPYKWHHOTO MAaSTHHKOB,
OmNTHYECKass Cuja coOuparomiell JHWH3bI, PaTUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHUSI, CIENys MPEI0KEHHON WHCTPYKIIMU, BBIYUCISATH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOYICHHBIC PE3YIbTAThI C yIETOM
3aJIaHHON TIOTPENTHOCTH N3MEPCHHI;

coOJro/1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YUYCHHBIX (PU3NYECKUX MOJEIEeH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJeTh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX ONMUCaHui (B TOM YHCIE:
CIIUJIOMETP, MAaTYUKHA TIOJIOKCHHS, PACCTOSIHUS W YCKOPCHHS, DPaKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYCCKUE CBETOBOJIHI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOJB3YysS 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUM W  HeoOXxomumble (U3HMUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUECKHX IMPOIECCOB
Opy pEeHIeHUH Y4YEOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBI IS
MOCTPOEHUS N300pAKEHHI B MIIOCKOM 3€pKaJie U coOuparoie JMH3e;
NPUBOANTh  TMPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIPUMEpax)
MPAKTUIECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWW B TIOBCEAHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM DKOJIOTHUYECKOTO MTOBEICHUS B OKPYKAIOIICH Cperie;

OCYIIECTBIATh TMOWUCK WHGOpMAMu  (HU3UIECKOTO COACp)KAHUS B
HuTepHeTe, caMoCTOATENBHO (POPMYIHUPYST TTIOMCKOBBIM 3aIPOC, HAXOIUTh



NYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCITIOJI30BATh MPHU BBIMOJTHEHUHN y4E€OHBIX 3aJjaHUN HAayYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOTO  COJEpXkKaHUsS, CIPABOYHbIE MAaTEepUaJbl,
pecypchl cet IHTEpHEeT, BliaeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHGOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHPOpMAIlMKM W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COACpkKaHMUS,
nyOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHOW WIIM MCCIIE0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJb30BAaThb  HM3yYECHHBIN
NOHSATUUHBIN anmapar u3ydaeMoro pasiaena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbnbie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUPa
bu6nuoreka [IOK
1.1 du3uka - HayKa 0 IPUPOJIE 2
K PHpOA https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEIUYUHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUYHBIN METO MO3HAHUS 2 1 bubmmorera [IOK
’ yd A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Pasnen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHE Betliectna https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bu6mmoreka [IOK
' BELIECTBA https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO elecTBa 2
Iperatipl TOAHITT BEMECTE https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. [IBu:kenne u B3auMojieiicTBae TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHMHICCKOC ABIDKCHHC https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, IIIOTHOCTh 4 1 bubmuotexa [JOK




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

bu6nunoreka [IOK

33 Crna. Bugpt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPIBIMU 3 bubnmnoreka [JOK
’ TEIaMH, )KUOKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 JaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6nunoreka [IOK
4.3 ATmocheproe naserme 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUKOCTH U Ta3a HA OTPYKEHHOE 7 3 bubanoreka [JOK
’ B HHX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGoTa n MoIHOCTH. JHEpPrus
bu6nuoreka [IOK
51 Pabora u momsoCTs 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
32 Hpoctbie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
. 1
33 Mexanmuteckas sHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siBeHUsI
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 bubmmorexa LHOK
’ p B https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
. 1
1.2 Teruossie mpoeccet 21 > https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 28
Pa3nes 2. DiiekTpuyecKkne 1 MATHUTHBIC SIBJICHUS
21 DneKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tela 7 | bubnmnoreka [JOK
’ W UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 1 7 hitps://m.cdsoo.ru/Tf418 ] ce
bu6nmnoreka [JOK
. 1 1.
2.3 MartutHbie ApJIcHis 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 4
24 DCKTPOMATHHTHAS HEAYKUIHS https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 37
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 14.5




9 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumMeHoBaHue pa3aeyoB H TeM mudpoBLIe
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannueckue siBJIeHHS
L1 MexaHn4eCKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 bu6nuoreka [JOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOIEHCTRHE Ter https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3 10 3
AKOMHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexanndeckue Koje0aHUs U BOJTHDI
bu6nuoreka [IOK
2.1 M
CXAHIHECKHE KONEOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmnoreka [JOK
2.2 M .3 8 1 3
CXQHIICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. 3HCKTp0MaFHHTHOC moJi€e U 3JICKTPOMArHUTHBIC BOJIHBI

31 DNIEeKTPOMarHuTHOE TOJIE U 6 ) bubnmnoreka [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nes 4. CBeToBble sIBJIEHUS

4.1 ‘ 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubnmnoreka [JOK




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

bu6nmnoreka [IOK
4.2
JIun3bl 1 onTHYeckue NpuOOpbI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3NIo)KeHe 0eJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nea S. KBanToBbIe siBJICHHS
bu6mmoreka [IOK
5.1 Hcnyckanue u MOrIomeHue ¢BeTa aroMoM 4 1 hitps://m.cdsoo.rw/7f41 ada6
bu6mmoreka [IOK
52 (TpocHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 SlnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. [loBTopuTe/1bHO-00001IaI0IIM I MOYJIb
6.1 IToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




INOYPOYHOE IIVTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
| ®du3nka — Hayka o npupoje. SABneHus |
npupobl. Pu3nuecKue BICHUS
) MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, |
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 duznyecKkue BEINYUHBI U UX U3MEPEHUE 1
Ypok-uccnenosanue "M3mepenne
4 TEMIIepaTypbl IIPU MIOMOIIH KHJIKOCTHOT'O 1 1
TEPMOMETPA U JaTUHKaA TeMIiepaTypbl"”
Kak ¢uzuka u nqpyrue ectecTBeHHbIE HAYKU
5 U3y4aroT npupoay. EcrecTBeHHOHAY4HbII | bubnuotexa [IOK
MeTo mo3HaHusl. Onucanue GU3nIECKux https://m.edsoo.ru/ff09f72a
SIBJICHUU C IIOMOIILIO MOJIEIe
Ypok-uccnenosanue "[IpoBepka runoressr:
6 JAJIIBHOCTH MOJIETA HIapuKa, MYIEHHOTO | |
TOPU30HTAIILHO, TEM O0JIbllIEe, UeM OO0JIbIlIe
BBICOTA ITycKa"
Crpoenue Bemecta. OnbITHI,
7 JIOKa3bIBAOIIUE NUCKPETHOE CTPOCHUE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KE€HHE YaCTHIL BEIlIECTBA 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HAOJIOZICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHUSI BEIIECTBA
B3anmocBsI3b MeXAy CBOMCTBaMU BEILIECTB B
1 Pa3HBIX arperaTHhIX COCTOSHUSIX U UX bubnuoreka [JOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIbI
12 Mexannueckoe ABuxkeHue. PaBHOMEpHOE 1 bubnmnorexa [JOK
HEPABHOMEPHOE ABUKEHUE https://m.edsoo.ru/ff0a05¢c6
bu6munoreka LIOK
13 Cropocts. Exurmuet ckopoctn https://m.edsoo.ru/ff0a079¢
14 Pacuer nmytu ¥ BpeMeHU ABUKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ac4
Wuepnus. 3axon nunepuun. Bzanmoneiicrasue
15 Tell IIzaK [IpUYUHA I/ISNE:HGHI/H{ CKOpOCTH buomorexa [JOK
https://m.edsoo.ru/ff0a0c10
JIBVDKCHUS TEIT
16 [InoTHOCTH BemecTBa. Pacuer Maccol u bubnuoreka [{OK
o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEIa»
13 Pemenne 3ana4 mo treme "IImoTHOCTE bu6munoreka LIOK
BemecTa" https://m.edsoo.ru/ff0al23¢
19 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (aedopmariin)

IIPY>XUHBI OT HpHJ’IO)KCHHOﬁ CHUJIBI»




21

SIBnenmne Tarorenus. Cuia TsSHKECTH

CBs13b MEX1y CUJION TSYKECTH U MacCoM Tena.

bu6mmoreka [IOK

22 Bec Tenav; Pemenue 3amau no treme "Cuna hitps://m.cdsoo.rw/ff0al 778
TSXKECTU

” Cwiia TSKeCTH Ha JPYTHUX IUIaHeTax. bubnmnorexa [JOK
DuU3nYECKUe XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502

bu6munoreka LIOK

24 Mswmepetine ci. Jlsamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CHJI, HaIPaBJICHHBIX 110 bubnmnoreka [JOK
OHOM mpsiMOi. PaBHOAEHCTBYOIIAST CHJT https://m.edsoo.ru/ff0ala70

7 Pewienue 3agau o teme
"PaBHonelicTBytOImAst cuit”

)8 TpeHue CKOIbKEHNS U TPEHUE ITOKOSI. bubnuoreka [IOK
TpeHue B mpupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «3yuenue

79 3aBUCHMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubnuoreka [IOK
CHJIBI IABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpenesieHue
PaBHOJIEHCTBYIOMIEH CHUITBI
Pewenue 3anau no remam: «Bec Tenay,

31 «['paduueckoe nzobpaxenue cuiny, «Cunbiy, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHICTBYIOIIASE CUIT»
KonTpoabHnas pabora o temam:
32 «MexaHunueckoe JBUKEHUE», «Macca,

IIJIOTHOCTB», «Bec TCIIa», «Fpa(bﬂqecxoe




u3o0paxenue cuiy, «CHIIb»

JaBnenue. CriocoObl yMEHbILIEHUS U

but6mmoreka [IOK

33 YBEIUYEHUS TaBICHUA https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a bubnmnoreka [JOK
OT 00BEMa, TeMIIEPATYPHI https://m.edsoo.ru/ff0a2376
15 [lepenaua naBneHust TBEPABIMU TEIAMH, bu6mmoreka LIOK
KUJKOCTAMHU U razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
16 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnuorexa [JOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «/laBineHue B bubnuoreka [IOK
KUAKOCTHU U Taze. 3akoH [lackamsa» https://m.edsoo.ru/ff0a2826
bubnmnoreka [JOK
38 (Coobwaronmecs cocynrl https://m.edso:)_.[ru/fﬂ)a2970
. bubnmnoreka [JOK
39 Inapapmiraeckiii pece https://m.edso:)_.[ru/fan3 136
40 Manomertpsl. [lopiuiHeBON KUIKOCTHBII
Hacoc
Atmocdepa 3emnu. [puunne
A1 CYIIIECTBOBAHMS BO3AYIIIHON 000IOUKH bubnmnorexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EpPHOro https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATMochepHOe naBieHue ngsj?;jgf:cll(sigr?ﬂl;foa%k
43 W3mepenune atmocdepHoro aapiaeHus. OnbIT bubnuoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO TaBJICHUSI OT bubnuorexa [JOK
BBICOTHI HaJ[ YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouna. AtmocdepHoe naBieHUE bubnuotexa [JOK




Ha Pa3/IMYHbIX BbICOTAX

Pemenue 3amgad mo teme " AtmochepHoe

https://m.edsoo.ru/ff0a2fc4

46 Y
JIaBJICHUE
47 JlelicTBHE KUKOCTH Y Ta3a HA IOTPY>KEHHOE bubnmnoreka [JOK
B HUX TeJO0. ApXHMEI0Ba Cuja https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
48 BLITaJI'IoKI/IBzIOH_Iepﬁ CHUIIBI, z[eI7II)CTBonmeI7I Ha bubnnorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B JKUJIKOCThH)
JlaGopatopHas paboTa 1o reme
49 «/ccnenoBanue 3aBUCUMOCTH Beca Tea B bu6mmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
4acTH TeJa»
bu6mmoreka [IOK
>0 Ilnasanue Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBanue
51 apeoMeTpa UiIM KOHCTPYUPOBAHUE JOJKH U
onpeneneHue e€ rpy3onoabEMHocTu"
Pemenne 3amaug no remaMm: «IlmaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBinenue buomorexa OK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
KontponpHas padota o teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH 1
53 ra3oB»/Bcepoccuiickas npoBepouHas pabora
P TIPOBEJICHUHU C UCITOJI30BAHUEM
KOMIIbIOTEpA
bu6mmoreka [IOK
>4 Mexanmieckas padora https://m.edsoo.ru/ff0a382
55 MomHocTh. EMUHUIBI MOIIIHOCTH bubnuotexa [JOK




https://m.edsoo.ru/ff0a3{82

56

57

VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BUBaeMoM IpU MoaAbEME 110 JiecTHULE"
[Ipocteie Mexanusmel. Peiuar. PaBHOBecue
CHUJI Ha pblyare

58

Prryaru B TexHuKe, OBITY U IPUPO/IE.
JlabopaTtopHas padorta «HcciaenoBanue
YCIIOBHI paBHOBECHSI pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

59

60

61

Pemenue 3agad mo reMe «Y ciIoBUS
pPaBHOBECHSI pbIyara

Koaddunuent noneznoro neicTBust
mexanusma. Jlaboparopnas pabota
«M3mepenne KII/] HakJIOHHOH IIIOCKOCTH»
Pemenne 3amau o reme "Pabora,
MoiHocTh, KITJT"

0.5

bu6mmoreka LIOK
https://m.edsoo.ru/ff0a48a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

63

Mexannueckas sHeprus. Knnernueckas u
NOTEHIMAIbHAS DHEPT U

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

bu6munoreka LIOK
https://m.edsoo.ru/ff0a4252

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 110 TEME
"JKCcrepuMEHTAIbHOE OIpeIeIeHHE
N3MEHEHH KMHETHYECKON M MOTEHITNAITbHON
SHEPTHH MPY CKATHIBAHUH TEJIA IO
HaKJIOHHOH IIJTIOCKOCTH"

65

KonTtponbHas padora no teme «Pabora u
MOIIIHOCTb. DHeprusi»/Beepoccuiickast
IpoBepoYHas paboTa Ipu MPOBEICHUU Ha
OyMa)KHOM HOCHUTEJIE




66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnuotexa [IOK
teMe "MexaHuueckoe BuxeHue" https://m.edsoo.ru/ff0adeect
PesepBHblit ypok. Pabota ¢ Tekctamu 1o
" . . bu6mmoreka [IOK
67 teme "JlaBieHne TBEPABIX Te, KUAKOCTEN U 1
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepsHblit ypok. Pabota ¢ Tekctamu 1o |
teme "Pabota. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68
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8 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcebl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX OMBITHBIC 1 buomorexa OK
P https://m.edsoo.ru/ff0a5256
NOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPAOTO, JKUIKOTO U 1 bubnuoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OO®bsicHEHHE CBOMCTB TBEPAOIO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIleCcTBa Ha |
OCHOBE I10JIO’KEHUH MOJIEKYJIIPHO-
KMHETUYECKOU Teopun
5 Kpucrannuueckue u amopdusie Tena 1 Bubamorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KalMWUISIPHOCTb. | bubnuotexa [JOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHNE U CKaTHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEPATYPHI CO |
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS 4aCTHUIL
9 Buytpennsist sneprust. CriocoObl U3MEHEHUS | bubnuoteka [IOK
BHYTPEHHEHN SHEPrUu https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Bunael renonepenaun 1 s

https://m.edsoo.ru/ff0a6412




VYpok-koudepenuus "[Ipakruueckoe

11 MCIIOJIb30BAHHUE TETUJIOBBIX CBOMCTB BEIIECTB bubmorexa [JOK
B " https://m.edsoo.ru/ff0a65¢c0
Y MaTEepUaJIOB B LEJISIX YHEProcOepeKeHHs
12 KonuuecTBo TennoTel. Y nenbHas bu6mmoreka [IOK
TEIJIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TEII0BOro OanaHca. bubnuoreka [JOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast pabota "HcciaenoBanue
14 SIBJICHHSI TETUIOOOMEHA MPY CMEITUBAHUH bubmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U TOpSYEH BOJIBI
Pacuer konuvecTBa TEMIOTHI, HEOOXOUMOTO
15 JUIsl HAarpEBaHMs TeJla U BBIACIIIEMOr0 UM
MIPHU OXJIKICHUH
16 JlaGopatopHas pabota "OnpezneneHue bu6nuoreka [JOK
yEJIbHOW TEIJIOEMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUIMBA. Y IeJbHas TEII0Ta bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpAEBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TEeIioTa bubmorexa [JOK
p ’ https://m.edsoo.ru/ff0a71d2
IUTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yeJIbHON TEIJIOTHI IIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJIEHCAIHS. bubnuoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas remiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuoteka [IOK

3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
"Onpezenenne OTHOCUTEIHHOM BIIAKHOCTH
BO3/IyXxa"

Pemenue 3a1au Ha onpeeneHne BIaXKHOCTH
BO3/yXa

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0a7628

24

[IpuHMnIBl pabOTHI TEIJIOBBIX JBUTATENEH.
[TapoBas Typ6uHa. /IBurarens BHyTPEHHETO
CrOpaHHus

25

26

27

KII/ TermoBoro nsurarens. TennoBbie
JIBUTATEIIN U 3alIUTA OKPYKAIOIIEH Cpe/Ibl

3akoH COXPAaHCHUS U ITPECBPALLICHUA SHEPTHUU
B TCIIOBBIX ITpoLeccax

[ToaroroBka Kk KOHTPOJBHOU paboTe 1O TEME
"TerutoBrle ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMU BeniecTa'

bu6mmorexa LIOK
https://m.edsoo.ru/ff0a7c7¢c

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

28

Kontponbnas padota mo teme "TemnoBbie
saBJeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUN
BemecTna”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuzauus Tei. JBa pona
IEKTPUUYECKUX 3apsI0B
VYpok-uccienoBanue "IneKkTpusanus Tel
MHAYKIHMEH U IIPU CONPUKOCHOBEHUN"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢4

32

33

Onexrpuueckoe nojue. HampsskeHHOCTh
aneKkTpudeckoro noss. [IpuHnmn
CYNEPHO3UIUHU JIEKTPUUECKUX MOJIEH

Hocurenn QJICKTPHUYCCKUX 3apA10B.

bu6munoreka LIOK
https://m.edsoo.ru/ff0a8a0a




OnemeHTapHbli 3apsan. CTpoeHue aToma

14 [IpoBOAHHKY U AUDIIEKTPUKHU. 3aKOH but6mmoreka [IOK
COXPaHEHUs IEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha MpUMEHEHNE CBONCTB bubnuorexa [OK
JJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cyuiectsoBanus. MictouHuku bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
IIEKTPUYECKOTO TOKA
37 JleficTBUS DIIEKTPUYECKOrO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOIO MOJI1 Ha IPOBOJHUKHU U 1
JUDJIEKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX, KUJKOCTSIX bubnuoreka [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlabopaTopHas pabota 0.5 bubnuorexa [JOK
"M3MepeHue U peryJIupoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpskeHue. BonbTmerp.
42 JlabopaTtopHas pabota "M3mepenne u 0.5 buomorexa OK
| https://m.edsoo.ru/ff0a9e14
pEryJIMpOBaHKUE HANPSKEHUS
13 CornpoTHuBiIeHNE MTPOBOJHUKA. Y ICITHHOE bubnmnorexa [JOK
COIIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmnorexa [JOK
IIPOBOJHMKA OT €r0 JJIMHBI, ILIOa N https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeueHus: U Marepuana”
45 3aBUCHUMOCTD CHJIBI TOKA OT HaIIPSKEHHUS. bubnuotexa [JOK




3akoH OMa aJid yyacTKa Lenu

JlabopaTtopnast pabota "HcciaenoBanue
3aBUCHUMOCTH CHJIBI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

but6mmoreka [IOK

46 pE3UCTOp, OT COPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HapsDKEeHUs Ha pesucrope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabGopaTtopnas pabota "I[IpoBepka npaBuia
43 CJIOYKE€HUSI HAPSDKCHUH TTPU bubnmnorexa [JOK
[OCJIEI0BATEIILHOM COCAUHEHUN JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHnas paboTta "IIpoBepka npaBuia
49 JUISt cim,l I”DFOKa ipn napaniem:;OM ’ bubmorexa HOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHue 3akoHa OMa bubnuoreka [IOK
JUI pa3sIM4HOIO COEIUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PabGoTa 1 MOIIHOCTH AMEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akon J[xoyns-Jlenmna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHas pabota "OnpezneneHue bubnuotexa [JOK
paboThl ¥ MOIIIHOCTH 3JIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYecKue eny U NoTpeduTenu
53 3JIEKTPHUECKOi sHepruu B ObITy. KopoTkoe Bubamorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena bubnuoreka [IOK
U uX B3aumoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2¢c
3JEKTPUUYECKUNA TOK"
55 KontponbHas padoTa o Teme bubnuorexa [JOK




"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tena
n ux B3aumoeiicTBus. IlocToaHHBIN
anekTpuyeckuit Tok"/Beepoccuiickast
IIpOBEpOYHas padoTa IpH MPOBEIECHUU C
HCIIOJIb30BaHUEM KOMIIbIOTEPA

https://m.edsoo.ru/ff0abea8

56 IlocTosiHHEIE MarHUTHI, X B3aUMOACHCTBHUE
57 VYpok-uccnenosanue "M3ydenue nonei | bubnuorexa [JOK
IMOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHoe mosie. MaraHuTHOE 10J1e 3eMITH U bubnuoreka [IOK
€ro 3HaueHue JUIsI JKU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MaruuTtHoe 1nosie
bu6munoreka LIOK
59 3JIEKTPUYECKOT0 ToOKa MaruuTHoe nose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKHA C TOKOM
[IpuMeHeHMe 3eKTPOMarHuTOB B TEXHHUKE.
60 JlaGopatopHnas padora "M3yuenue aeiicTBUs 0.5 bubmmorexa HOK
PaTOpHa p i " ’ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI HA MPOBOJIHUK C TOKOM
DNEeKTPOIBUTaTENh MOCTOSTHHOTO TOKA.
Hcnons3oBanue nekTpoaBUrareneii B
61 TEXHUYCCKHUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmmorexa HOK
yerp | P pre: https://m.edsoo.ru/ff0ac86c¢
JlaboparopHas pabota "KoHCTpyrpoBaHue u
u3ydeHue paboThl NeKTpoiBUraTens"
2 Omnbiter @apazesi. 3aKOH SJEKTPOMArHUTHOU
uHaykuun. [pasuino Jlenna
Onekrporeneparop. CriocoOb! OTydIeHHS
63 EKTPUYECKON IHEPTHU. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUN
64 [ToaroroBka Kk KOHTPOIBHOM paboTe MO TeEMe

"DJIeKTpUUECKUE U MAarHUTHbBIE SIBJIICHUS"




KonTtponbHas pabora no teme
"DIeKTpUUECKUE U MAaTHUTHBIC

65 asneHus"/Bcepoccuiickas npoBepoyHas
paboTa npu MpoBEACHUHN Ha OyMaXHOM

bu6mmnoreka LIOK
https://m.edsoo.ru/ff0acb14

HOCUTEIIe
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 bubnuotexa [JOK

teme "TeruioBble siBieHUs" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 bu6nuoreka [IOK

teMme "[10CTOSHHBIN 27EKTpUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblit ypok. Pabota ¢ Tekctamu 1o |

Teme "MarautHsle SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

14.5




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexannueckoe ABuxkeHue. MarepranbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsMOIUHENHOE IBUKEHUE. |
Cpenusis 1 MTHOBEHHAs: CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnnorexka [JOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTIO ABIKeHUs. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "OnpeneieHue
7 CKO peHI/I}II) TCH: npu aBHOpCKO €HHOM 1 1 bubmorexa [IOK
yeKop prp . yexop " https://m.edsoo.ru/ff0adb18
JIBHKCHUH 10 HAKJIOHHOM TUIOCKOCTH
8 CBoOoanoe majgenue teia. OnbiTh ['amunes 1
PaBHOMepHOE IBHKEHHUE 110 OKPY>KHOCTH.
9 [Tepuon E‘IaCTOTa 00 ameHHﬂpJ}gI{HeﬁHas[ u 1 bubmorexa HOK
P p ' https://m.edsoo.ru/ff0ae176
YTJIOBasi CKOPOCTH
10 LleHTpoCcTpeMUTENBHOE YCKOPEHHE 1
11 [lepssiit 3akoH HptoToHa. BekTop cuiibl 1 bubnnorexka HOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH Herotona. bubnuoreka [IOK
PaBHOpelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
. bubnmnoreka [JOK
13 Tpernii 3akoH Hetorona. Cynepno3unus cui hitps://m.c dsogru P
14 Peurenue 3a1au Ha npUMEHEHNE 3aKOHOB bubnmnoreka [JOK
HrroToHa https://m.edsoo.ru/ff0aeb6e
bubnnorexa [HOK
15 Cua ynpyrocru. 3akon I'yxa https://m.edSO(I)-.Iru/faneca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 Jlaboparopnast pabota «Onpezenenne bubnmnoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnmnoreka [JOK
18 Crna Tpenms https://m.edSO(I)l.ru/ ff0af738
19 Pemenue 3amau no reme «Cuita TpeHUs bubmorexa [JOK
https://m.edsoo.ru/ff0afa26
20 Jlabopartopnast pabora "Onpenenenue bubnmnoreka [JOK
Kod(ppurmenTa TpeHUs CKOIBKEHHS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3aiau nmo teme "3akonsl HeroToHAa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia Tpenus"” https://m.edsoo.ru/ff0afb8e
2 Cuia TSHKeCTH M 3aKOH BCEMHUPHOTO bubmuorexa [JOK
TATOTEHUs. Y CKOpEHUE CBOOOTHOTO MAACHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuxeHuE TEI BOKPYT
23 rpaBUTalinoOHHOrO HeHTpa (ConHeuHas
cuctema). ['amaktuxu"
24 Pemenue 3agau nmo reme "Cuna TSHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 [lepBast kocMHuyecKasi CKOPOCTb. bubnnorexka HOK




HesecomocTs 1 nieperpysku

PaBHOBeCHEe MaTepHaIIBHOW TOYKH.
AOcomtoTHO TBEpOE Teno. PaBHoBecHe

https://m.edsoo.ru/ff0af33¢c

bu6mmoreka [IOK

26 W
TBEPAOTO TeJIa C 3aKPEILUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpauieHus. MomeHT cuiibl. LleHTp Tsbxectu
PaBHOBeCHE MaTepHaIBHOW TOUKH.
7 AbcomroTHO TBEPIOE Tesio. PaBHOBeCcHE
TBEPOTrO TeJla C 3aKPEINIEHHONW OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp Tsbxectu
)3 Pemenue 3agaq mo reme "MOMEHT CHJIBIL. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOHU PabOTE IO TEME
29 "™ . P crite P bubmuorexa [JOK
€XaHUYECKOE JIBUKCHUE.
. A https://m.edsoo.ru/ff0b0408
BzanmoneiicrBue ten"
KonTponbnas pabota mo Teme
30 "™ P P bubmnoreka [IOK
€XaHUYECKOE JIBUKEHUE.
N A " https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmmynse Tena. UMmmynbe cubl. 3aKoH
31 4 Y v bu6mmoreka [IOK
COXpaHEHUs UMITyJbca. YIPYroe u
p y N pyT https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOJECHCTBUE
1 Pemenue 3amau mo teme "3akoH coXpaHEHUS bubnmnoreka [JOK
uMmIyibsca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koH(pepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6nuoreka [IOK
34 Mexannyeckas paboTa U MOIITHOCTb
p B https://m.edsoo.ru/ff0b0ag84
15 PaGota cuibl TS:KECTH, CUITBI YIIPYTOCTH U bubnuorexa [JOK

CHJIbI TPCHUA

https://m.edsoo.ru/ff0b0db8




JlaGopatopHnas pabora «OnpezneneHue
paboThI CUIIBI TPEHUS IPU PABHOMEPHOM

36
JBKEHUHU TeJIa TI0 TOPU30HTAITBHON
MTOBEPXHOCTH»
37 Casi3b sHeprun U paboTsl. [loTeHnanbpHas
SHEpTUst
18 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 JlaGopatopHnas pabora «/3yueHue 3akoHa bubnnorexa HOK
COXpaHEHUs DHEPT UM https://m.edsoo.ru/ff0b12fe
A1 KonebarensHOE IBUKEHHUE U €TO bu6mmoreka [IOK
XapaKTepPUCTUKU https://m.edsoo.ru/ff0b1858
0 3aryxaromue Konedanus. BeiHyX1eHHbIE bubnmnoreka [JOK
koJsieOanms. Pe3onanc https://m.edsoo.ru/ff0b20{0
43 MareMaTH4ecKuil U NPY>KUHHBIM MAsITHUKH
VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
44 KOJIeOaHUH OT KECTKOCTHU MPY>KUHBI U MACCHI bubmorexa [TOK
24 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpanienue 3Heprum Npu MEXaHUUECKUX
KoJ1e0aHusAX
Jlaboparopnas pabota «Onpenenenue
46 ‘{aCTOI’)TLI Hpne Ifoz[a Kone6aim71 MNPYXUHHOTO bubmmorexa [OK
p Py https://m.edsoo.ru/ff0blaec
MasiTHUKa»
Jlaboparopunas padota «IIpoBepka
47 HGSaBIz/ICI/II\I/:OCTI/IpHe noja IfOHegaHHfI rpysa bubmorexa LOK
p py3a, https://m.edsoo.ru/ff0b197a
MOABEIIEHHOTO K HUTH, OT MacChl rpy3a»
48 Mexannueckue BoaHbl. CBOMCTBA bubnuorexa [JOK




MEXaHHMYCCKHUX BOJIH. HpO,Z[OJ'IBHBIC u
IMONCPCUYHBIC BOJTHBI

Ypok-koHpepeHmus "MexaHn4ecKue BOTHBI

https://m.edsoo.ru/ff0b21fe

49 N
B TBEpOM Tene. CelicMuueckue BOIHbI"
50 3Byk. Pacripoctpanenue u oTpaxkeHue 3ByKa
51 VYpok-uccienosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pEe30HaHC
53 Ypok-koupepenius "YnpTpa3ByK u bubnmnoreka [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJBHOU paboTe 1O TEMe
" bubmuorexa [JOK
54 3aKoHbI COXpaHeHus. Mexanndeckue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHUs U BOJIHbI
KonrtponbHas pabota no teme "3aKoHbl
55 coxpaHeHus. MexaHndeckue KoleOaHus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubmuorexa [JOK
DNeKTPOMarHUTHBHIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpok-koHpepenmus "Llxkana
53 3JIEKTPOMArHUTHBIX BOJIH. Mcrionbs3oBanue bubnnorexa HOK
3JIEKTPOMATHUTHBIX BOJIH JUJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3H"
VYpok-uccnenosanue "M3ydeHue cBONCTB
bu6mmoreka [IOK
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6e
MOOMIIBHOTO Tesie(hoHa
60 Pemrenue 3amau Ha onpeeneHNe 9acTOThI U




JJIMHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DeKTpOMarHuTHas pUpo/ia CBETa.

bu6mmoreka [IOK

61
CxopocTtb cBeta. BonHoBbIE CBOCTBA cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneitnoe
62 pacmpocTpanenue cBera. 3armenus CoiHIa U bubmorexa HOK
’ https://m.edsoo.ru/ff0b3658
Jlynsl
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHS bubmorexa HOK
p https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomiieHne cBeTa. 3aKOH NPEIOMIICHUS bubnnorexa HOK
CBETa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnons30BaHue MOIHOTO BHYTPEHHETO bubmorexa LHOK
https://m.edsoo.ru/ff0b3c5c
OTpa)K€HUs B ONTUYECKUX CBETOBOAAX
Jlabopartopnast paborta "HccnenoBanue
66 3aBUCHUMOCTH yTJIa MPETOMIICHHS CBETOBOTO
Jy4da OT yIJia MMaJIeHus Ha TpaHuIle "Bo3ayX-
crexio""
VYpoxk-koHpepenuus "VcnonabzoBanue
67 MIOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnmnoreka [JOK
68 JInnsel. Onruyeckas cujia JIMH3EL 1
https://m.edsoo.ru/ff0b3f2¢
bu6nuoreka [IOK
69 [TocTpoenue n3o0paxeHil B JIMH3AX
P P https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabora "Onpenenenue
. bubmuorexa [JOK
70 (hOKYCHOTO PACCTOSIHUS ¥ ONITUYECKON CHJIIBI

coOuparoment TUH3b1"

https://m.edsoo.ru/ff0b4206




71 Ypok-koHpepenmus "OnTudyeckue THH30BbIE bubnmnoreka [JOK
npuOops!" https://m.edsoo.ru/ff0c0a7e
bu6nuoreka [IOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue hitps-//m.cdsoo.ru/f0b4684
7 VYpoxk-koHpepenuus "edexrsl 3penus. Kak
COXPAHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. ONbIThI
74 Herotona. CrnoxeHnue criekTpajibHbIX 1[BETOB. bubmorexa LHOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
Jlabopartopnast pa6ota "ONBITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPUSITHIO IIBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosHOBBIE CBOMCTBA
76 CBeTa: Iucrepcusi, uHTeppepeHus u
audpaxus’”
77 Omnsitel Pe3epdopaa u mianerapHas Mojaemb bubnmnoreka [JOK
aroMma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanne v morionieHne CBeTa aTOMOM. bu6nmnoreka [JOK
KBanTe1. JInHEHUaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-tipaktukym "HabmtoieHne CieKTpoB bubnuorexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHOro siapa. Hykinonnas bubmuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanpnoaktuBHbIe peBpamenus. M3otormsl bubmuorexa [JOK




https://m.edsoo.ru/ff0clal4

Pemienue 3ama4d mo teme: "Pa,IlI/IOElKTI/IBHLIC

bu6nuoreka [JOK

84 npeBpauieHus " https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacmnana

26 Ypok-koupepenius "PagnoakTuBHbIC bubnmnoreka [JOK
W3JIy9CHHS B IPUPOJIE, MEIUIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHble peakuu. 3aKOHBI COXPaHEHHUS bub6nmoreka [LIOK
3apsi0BOT0 U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl bubnnorexka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anay no teme "Snepusie peakuun”

90 Peakuuu cunTtesa u nenenus saep. bubmuorexa [JOK
Ucrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "AnepHas sHepreTuka.

91 JlercTBYA paguOAKTUBHBIX U31y4YEeHUN Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO TEME

9 "DJIeKTPOMarHuTHOE TIOJIE. bubnmnoreka [JOK
DneKkTpoMarHuTHbIC BOJIHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonrtponbHast pabora o Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o606menue. JJaboparopusie bubnmnoreka [JOK
paboTsl 1o Kypcy "B3zaumopeiictsue ten" https://m.edsoo.ru/ff0c245a

95 IToBTropenue, o6o0meHue. Pemenue bubmmoreka [IOK

PAaCUYCTHBIX U KAYCCTBCHHLIX 3a/1a4 110 TCMC

https://m.edsoo.ru/ff0c2572




"TemnnoBsie npoueccol”

[ToBTOpenue, o600menue. Pemenue
96 pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 110 TeME
"KIIJI TerioBbix aBurarencii”

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

[ToBTOpenue, o600menue. Pemenue
97 paC‘-IeTHI)IX 1 KQYCCTBCHHBIX 3a/1a4 110 TEMC
"KILJ] anekrpoycTtaHOBOK"

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

08 [ToBTOpenue, 0600menue. JlaboparopHsie | | bubnmnoreka [JOK
pabotsl o Kypcy "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2¢c52
[ToBTOpenue, o0o6meHue. Pabora ¢

99 TeKCTaI:m 10 TeMe 'I'];aKOHLI COXPaHEHUS B 1 bubmorera [TOK

" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, o600meHne. Pabora ¢ | bu6mmoreka [IOK
tekctamu 1o Teme "Koaebanus 1 BOiIHbI" https://m.edsoo.ru/ff0c2¢82

101 [ToBTOpenue, 0600meHne. Pabora ¢ | bu6nuoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIC ABICHH" https://m.edsoo.ru/ff0c3044
IToBTropenue, o6o0mmenue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas U siaepHas 1

¢uzuka"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

®dwusnka: 7 knacc: yaeonnx/ .M. Tlepeimkun, E.M. I'ytank, A.W. VBaHoB,
M.A. IlerpoBa. Mockga: IIpocsenienue, 2024.-240c.: un.

ISBN 978-5-09-110833-0.

®wusnka: 8 kimacc: yaeonnx/ .M. Tlepeimkun, E.M. I'yrauk, A.W. UBaHoB,
M.A. IlerpoBa. Mockga: IIpocsenienue, 2022.-256c¢.: un.

ISBN 978-5-09-102555-2.

®usuka: 9 kinace: yueonux/ .M. Tlepoimkun, E.M. I'yrauk, A.W. UBaHoB,
M.A. ITerpoBa. Mockga: IIpocsemnienue, 2022.-351, [1]c.: un.

ISBN 978-5-09-092689-8.

METOIUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

COopHauk 3ama4 mo pusuke 115 7-9 KiaaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit/ Jlykammuk B. W.

[Ipocsemenne, 2024.-288 c. ui.-

ISBN 978-5-09-111070-8.

COopnuk 3am1a4 no pusuke 115 7-9 kiraccoB 0011e00pa3zoBaTeIbHBIX
yupexaenuii/ E.I'. MockoBkuHa

Bako, 2024.-224 c. un.-

ISBN 978-5-40804014-8.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://myschool.edu.ru/
https://uchi.ru/
https://www.obrprostranstvo.ru/
https://lesson.edu.ru/
https://www.yaklass.ru/
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