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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO padoyell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaroUuuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHoro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ ENBIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMOJOTHEN, aCTpPOHOMHUEH 1 (U3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsICT HauOoiee sICHbIE
oOpasIipl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CIOoc0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUpE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

HAY4YHO OOBSCHATH SIBIICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;
WHTEPIPETUPOBATh JaHHBIE M WCIOJb30BaTh HAy4YHBIE JOKa3aTeIbCTBA JIJIS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyuenus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSs
ompeneneHsl B Konmenmuum mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npoceienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:
npuoOpeTeHNEe MHTEpeca M CTPEMJICHUS OOydYaloIMXCAd K HAyYHOMY H3YyUYECHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHHA W (HOpPMHpPOBaAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoOBaHHE TIPENCTAaBICHUM O POAM (U3MKH JUIST  Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;
pa3BUTHE NPEICTaBICHUNH O BO3MOXKHBIX cepax Oyayuied mpodeccuoHaIbHOU
NESTEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOJATOTOBKA K JalibHEHIIEMYy OOY4YEHHIO B
3TOM HampaBlICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:
npuoOpeTeHne 3HAHUW O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOPETEHUE YMEHUW OMNUCHIBAaTh W OOBSACHATH (DU3UYECKUE SIBICHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHUH;

OCBOEHHE METOJIOB PELICHUS MPOCTEMIINX Pacu€THBIX 3a7ad C HCMOJIb30BaHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHMM HAOIIOJATh TPHUPOJHBIC SIBJICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble pabOThl M SKCIIEPUMEHTAIBHBIE MCCIIEOBAHUS C UCIIOJIb30BAaHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPopMalmen GU3NIECKOro CoAep>KaHus, BKIIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAU3 U KPUTHUUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATENbHOCTH, CBSI3aHHBIMH C
¢u3MKONW, W COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
bu3YeCcKO HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJENI0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneto).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIMBHIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa SKCIICPUMCHTAJIbHBIX BaHaHHﬁ, nperaracMblx B paMKax
OCHOBHOTI'O T'OCYAAapCTBCHHOI'O 3K3aMCHa I10 (l)I/ISI/IKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cuctemMa eIMHHII.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnuueckue, TEIIOBBIE, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusndeckue NpruOOPHI U MPOILEypa IPSIMBIX U3MEPEHUH aHAJIOTOBBIM U LIU(POBBIM
pruOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue EHbI IeJICHUS IKaIbl U3MEPUTEILHOTO TprOOpa.

N3mepeHne pacCcTOSHAN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenne temmnepaTypbl MPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JaTyMKa
TeMIrepaTyphbl.

[IpoBenenue ucciaeaoBaHUs MO MPOBEPKE TMIOTE3bI: JAIBHOCTh MOJETA IIAPHUKA,
MYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 0OJIbIIE, YeM OOJIbIIE BHICOTA MYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenue yacTtul, BemlecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue dYacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBsA3b MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.



HaOnronenue sBieHUM, OOBACHSIOMIUXCA NPUTSKEHUEM WA OTTAJIKMBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SBnenne uHepuuu. 3aKOH HMHEpUUH. B3aummopeilcTBHe Tel Kak NPUYMHA
U3MEHEHUSI CKOPOCTM JABWXXEHHMS Teil. Macca Kak Mepa HHEPTHOCTH Tella.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCcTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepenne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHHS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MeXxaHn4ecKoro JIBHKEHHS TeNa.

N3mepeHne CKOpOCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

HabGnronenue n3MeHeHnusi CKOpOCTH MPY B3aUMOJICHCTBUH TEll.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TE.

CroxeHune CHJl, HaIllPpaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuwie pabomul u onvimol.

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCKa MIIM IIapHUKa M0 HAKJIOHHOM
IIJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJI0KEHHON CUJIBL.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS JlaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparypsl. llepenaua naBieHus



TBEPBIMUA TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbBI. 3aBUCUMOCTh JaBJICHUS KUJIKOCTA OT TayOuHBI. ['mapocratmyeckuid
napagokc. CooOuaromuecs: cocyibl. [ napaBinieckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 00o0siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HaJI YPOBHEM MODSI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHMUSI.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTH JAaBJIEHUA ra3a OT TeMIEPaTypHhI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CUJIBI OT OOBEMA MOTrPYKEHHOM 4YacTH Tena M
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TIIOTHOCTEU TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYyKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIICH CHIIbI, IEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JACHUCTBYIONIEH HAa TEJIO B
KUJKOCTH, OT MacChl TeJa.

OMnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIIKMBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUIKOCTHU, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YacTH Tejia U OT
TJIOTHOCTH KUIKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYHPOBAHUE JIONKW MU ONPENEIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znea 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY H
TEXHUKE.



Mexannueckas oHeprus. KuHertmyeckas W IOTEHUHUAJIBHAS  DHEPTHS.
[IpeBpaliieHrie 0THOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON TOBEPXHOCTH.
HccnenoBanre ycaoBUl paBHOBECUS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KUIACC

Pa3zneua 6. TeruioBble iBJICHUSA.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPHHU.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISPHO--KHUHETUYECKON TEOPUHU.
CmaurBaHWE U KaNWUSIPHBIE SIBICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpPrHu:
TerJIonepeaavya u CoBepiieHune padboTel. Busl Temionepenauu: TemionpoBOIHOCTb,
KOHBEKIIUS, U3ITyYCHUE.

KonuuecTBo TemnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenune nuddysuu.
HaOmronenue siBfieHUit cMauMBaHUS M KaMWLISIPHBIX SIBJICHU.



HaOnronenue TenioBoro paciimpeHust Ted.
V3meHeHnue maBieHHWs ra3a MpU HU3MEHEHHMHM O0BbEMAa W HArpeBaHUU WITU
OXJIAJKICHUU.
[IpaBuiia U3MepeHUs TEMITEPATYPBI.
Buas! Terutonepenaym.
OxutakieHue Ipu COBEPIIEHUN PaOOTHI.
HarpeBanue npu coBepIiieHUH paOOThl BHSITHUMHU CHJIAMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
HabGnronenue xurenus.
Habrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Moenu TennOBbIX IBUTATEIIEH.
Jlabopamopuvie pabomul u onvimol.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEI.
Omnpenenenue AaBiIeHUs BO3AyXa B OaUTOHE IINPULA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro oobéma u
HarpeBaHus WIN OXJIaXKICHUSL.
[IpoBepka TruMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGnronenue usMeHeHus: BHyTpEHHEH SHEPTUU TeJla B pe3yJibTare TeIuonepeaaun
U paOOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.
Onpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccnenoBanne nporecca UCIIapeHus.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaenbHOM TETUIOTHI TUIaBJIEHUS JIbIA.

Pazgen 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. [[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro nods. [IpuHuun
CYNEPHO3UILIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe moje 3eMJIM U €ro 3HayeHue I Ku3HU Ha 3emue. OnbIT
Opcrena. MaraHuTHOE TOJIE NIEKTPUUIECKOTO TOKA. [IpuMeneHne 3J1eKTpOMarauToB
B TEXHHUKE. J[€ICTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO  TOKa. VCrmoyib30BaHME  JJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM MHAYKUuH. [IpaBuno Jlenna.

DIIeKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pojia SIIEKTPUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DJEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpOBOJHUKH M TUDJICKTPUKHU.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
McTOYHMKH TTIOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIit pa3psia.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOT0 HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpOTUBIICHUM.

BzaumojeiicTBr€E MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS MTOJIIOCOB MarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.



OmneiT Opcrena.
MarnuTtHoe 1ojie Toka. DIeKTPOMAarHmT.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCUMOCTh HaNpaBJICHUSI HUHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHMUSI.
DIIEKTPOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopuwvie pabomul u onvimul.

OnpIThl IO HAOTIOJIEHUIO AJEKTPU3ALMH T MHAYKIIMEH U MPU COIIPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUUECKOTO MOJIsl Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka u mpoBepKka paboThI MEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
W3mepeHne U peryJupoBaHUE CUIIbI TOKA.
N3mepeHune U peryJupoBaHUE HATIPSAKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIIWE 3aBUCUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAIM TONEPEYHOTO CEYEHHS M MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIBHOM COCIHMHEHUU
JIBYX PE3HCTOPOB.
[IpoBepka npaBuiia JUisi CUIIbI TOKA MPY NMapaieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOTr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OmnpeneneHne MOIHOCTHY AIEKTPUYECKOTO TOKA, BBIIEISIEMON HAa PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CUJbl  TOKa, HWAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB TMPU HUX OOBEAMHEHHH U
pa3ielICHUH.
HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OMNBbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa Y HaIllpaBJICHUS TOKA B KATYIIIKE.
N3yueHne neiicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3ydueHue padoThl JJIEKTPOABUTATES.
N3mepenue KIIJI anekTpoaBUraTeibHONM yCTaHOBKH.
OMNBITHI IO UCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMH: UCCIIEIOBAHUE
M3MEHEHUM 3HaYEHUs U HAIPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznea 8. Mexannueckue iBJICHHUS.



Mexanuueckoe aBMkeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABmkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
nageHue. OnbsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u ywactora oOpaleHus.
JIuneiinas u yrinoBas cKopocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HetoTrona. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpyHLIMN CyNIEPIIO3UIUU CHUJL.

Cuna ynipyroctu. 3akoH ['yka. Cusna TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUSI OKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenune mmmynbca. UMmynbe cUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAS SHEPTUS TEJa, TOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIn. [loTeHIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE MyTel U TPACKTOPUIN JBUKEHUSI OJJHOTO M TOTO K€ TeJIa OTHOCUTEIIBHO
pa3HBIX TEJ OTCYETA.

N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.

HccenenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KeHMs Tela 0 OKPY>KHOCTH.

HaGmronenne MexXaHWYECKUX SBJICHUW, TMPOUCXOISAIIMX B CHCTEME OTCUYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS T€JIa OT MACChI TEJA U IEVCTBYIOIIEH Ha HETO CHJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

N3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[Iepenaua umMiysbca npu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJl.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COTIOTHO YIPYTroM B3aUMOICHCTBHUU.

HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOTHOM I1aJICHUU.

CoxpaHeHrHEe MEXaHWYECKOM DSHEpruyd NpU [BWKEHUHU Teja MOJ ACHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue Tpakra JJjisl pa3roHa U JaJlbHEHUIIEr0 PABHOMEPHOTO JIBHXKECHUS
IapUKa WIN TEIEHKKH.

Omnpenenenue cpeiHeld CKOPOCTU CKOJBKEHUSI OpyCKa WU JBM)KCHHS IIapUKa 10
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBHKEHUU 110 HAKIOHHOM
IJIOCKOCTH.

HccnenoBanye 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumMoOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM JIBJKEHHHM 0O€3 HadalbHOUN
CKOPOCTH IYTH OTHOCSTCS KakK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJbHOTO
JABJICHUS.

Onpenenenue ko3 puIrieHTa TPEHUS CKOJIbKEHUSI.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHU TeJa IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yyeHune 3aK0HA COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/,
4acToTa, aMIUINTya. MaTeMaTnuecKuil U NPYKUHHBIM MasTHUKH. 1IpeBpanienue
SHEPrUu MpH KOJIeOaTETLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — koneOanus.  Pe3onanc.
Mexannueckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
nornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ paclpoCTPaHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

HaOmronenue koiaebaHuit Tea noa 1eCTBUEM CHUIIBI TSXKECTU U CUIIBI YIIPYTOCTH.



Habmoenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habmroienue BhIHYXIEHHBIX KOJI€OaHHUI U pe30HaHCca.
PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue 4acTOThl U EpUoAa KoJIeOaHUI MaTEMAaTUYECKOTO MasTHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepuoja KoiaeOaHuid MOBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TEpUOJAa KOJIEOAHUWW MPYKMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEepHOJIa KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipysa.

OneIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh Mepuofa KoJeOaHWd Mpy>KUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHusi CBOOOIHOTO NaJACHHUS.

Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMArHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DOnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

CBONCTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TeneoHa.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsmosmmHenHOe
pacnpoctpanenue cBera. 3atMeHus CousHia u JIynsl. Otpaxkenue ceeta. [1nockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcronb3oBaHWE TMOJHOTO BHYTPEHHErO0 OTpPaXKEHUsS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xox myuent B mua3ze. OnTudeckas cucrema goToarmapara, MUKpOCKOTa
u Teneckona. a3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmekTp. Omnbitel HptoTtona. Croxenue
CIEKTpalIbHBIX I[BETOB. J{Mcnepcust cBeTa.



Hemoncmpauyuu.
[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xopn Jtydeil B coOmparonieil JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tony4yenue n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun aevictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens ria3sa.
Pa3noxenue 6e0oro cBera B CIEKTP.
[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaXEHHSI CBETOBOTO JIy4a OT yTJia MMaJeHusl.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPETOMIICHHUSI CBETOBOTO JIy4a OT yIJia MaJcHUus
Ha FPAHULE «BO3IYX—CTEKIIOM.

[TonyyeHune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JINH3HI.

Omnpenenenue GOKYCHOTO paCCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIEH JTUH3HI.
OMBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB MPHU MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Pa3nen 12. KBaHnTOBBIE SIBJICHHS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noromenne cBeta aroMoM. KBaHThl. JIMHeYaThle CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxkionnas wmoaens aromHoro sapa. HM3oromsl.  PaguoakTuBHBIE
npeBpanieHus. [lepuon nonypacnana aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEpruM. Peakuun cuHTE3a U
nenenud siaep. Ucrounuku sHeprun CostHIla U 3BE3 .

SnepHas sHepretuka. J{eMCTBUS PAAMOAKTUBHBIX H3JIyYEHUW HA JKHUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOLIEHUS.
CrexTpsl pa3In4yHbIX Ta30B.

CnekTp BoAopo/a.

HaGmronenue tpexoB B kamepe Buibcona.



PaboTa cuérunka HOHU3UPYIONTNX U3TYyICHUH.
Perucrpanus n3nydeHusi IPUPOJAHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopuvie pabomul u onvimol.
HabnrofeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanre TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI MO TOPMO3HOMY TyTH (I10
dotorpadusm).
W3mepenne paanoakTUBHOTO (GOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIOIUN MOAY/H IPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuH
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA JIEATEbHOCTH, TPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (PU3MKH, a TakKe JJI MOATOTOBKA K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO (GU3HKEe MJIs 00ydJaromuXcs, BBIOPABIINX ATOT
y4eOHBIN TpeIMeET.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHME HAay4YHBIX METOJOB MCCJICIOBaHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelaTrh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3eia pean3yercs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BHITIOIHSIOT 3aaHMs], B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKkue SBICHUS B OKPY’KAIOIIECH MPUPO/IEC U TTOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAYUYHbIE METO/bI UCCIAEAOBAHUS (DU3NUECKUX SIBJICHUN, B TOM
Yyucie AJ1s1 IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHXKCHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIET0o 00pa3oBaHus
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBJICHUE WHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
bu3nYecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHUEM JIOCTHKEHUN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KauecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUA:
— OCO3HAHME LEHHOCTH (PU3MUECKON HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIbCKON
JEATEIIbHOCTH;
5) popMupoOBaHUSA KYJIbTYPbI 3I0POBbSl 1 SIMOIUOHAJILHOIO 0JIArOMOJIyYHS:
— OCO3HaHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHu3aIuy, ropoja, Kpas) TeXHOJOTHYECKOW U COIMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ PU3NUECKUX 3HAHHM;
— WHTEPEC K MPaKTUUECKOMY M3Y4YeHHUI0 npodeccui, CBSI3aHHBIX C (hU3UKOI;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpPHEHTAIMsI Ha IpUMEHeHre (PU3NUECKUX 3HAHUHN /IS pelIeHus 3a1a4 B 00J1acTu
OKpY>Kalolied Cpeapl, IUIAHUPOBAHMUSA IIOCTYNIKOB U OLEHKH HX BO3MOXKHBIX
HOCJIE/ICTBHH [T OKpPY’KaIOLIeH CpeIbl;

— OCO3HaHHE TIJI00ATBHOTO XapakTepa AKOJOTHUECKUX MpoOJieM W MyTed ux
peleHus;

8) amanTanuu K M3MEHAIOIHUMCS YCJIOBHSIM COLUATbHOI M PUPOIHON cpebl:
— MOTPeOHOCTh BO B3aUMO/ICHCTBUU MPH BHITIOJHEHUHN UCCIEIOBAHUIN U MPOEKTOB
(bu3nYeCKOil HANIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO e TeIbHOCTB;
— NoTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (OpMyIHpOBaTh
UJIeH, TOHSTHS, TUIIOTE3bI O QU3NYECKUX 0OBEKTAX U SIBICHUSAX;

— OCO3HaHME J1e(PULIUTOB COOCTBEHHBIX 3HAHMW W KOMIIETEHTHOCTEW B oOnacTu
busuKy;

— IUTAaHWPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUHU HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3HM NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

— OLIEHKA CBOUX JEHCTBUI € Y4ETOM BIMSAHUS Ha OKPYKAIOUIYIO CPEY, BO3SMOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHUs MpOTrpaMMElI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanusi y oOyuatomerocsi OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHbIC YUCOHBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JCHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jijornueckue aAeMcTBUA:
BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHHH);
yCTaHABIMBATh CYIIECTBEHHBI TPHW3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHUSI,
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBIICHUSIM;
BBISIBIIATH PUIUHHO--CJICACTBEHHBIC CBS3H NMPU M3YUCHUN (DU3UICCKUX SBJICHUN U
MPOIIECCOB, JeNIaTh BBIBOJABI C HCIOIH30BAHUEM JEAYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUCHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJINYUH;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelieHus y4deOHOW (U3UYECKON 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEILEHUS, BHIOOp HanboJiee MOAXOMASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:
MCII0JIb30BATh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOXHBIN
bU3UYECKUi SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NISCKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh HHPOPMAIIHIO, TOJIYYEHHYIO B XO/1€
UCCJIEIOBAHUS WITM DKCIIEPUMEHTA;
CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pE3yJbTaTaMm
IPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEIOBAHUS;
MPOTHO3UPOBATh BO3MOXHOE JalIbHEHIIee pa3BUTHE (PU3NYECKUX IPOLECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmaumeii:
NPUMEHSATH PA3IMYHbIE METObI, MHCTPYMEHTHI U 3allpOCHl TIPU MOUCKE U OTOOpE
MH(OpMAIU WIK JAHHBIX C YYETOM MPEAIOKEHHOW yueOHON (PU3NYecKOor 3a/1au;
aHAIM3UPOBaTh, CHUCTEMAaTU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CaMOCTOATENILHO BBIOMPATh ONTUMANBbHYIO (DOpMY IpeACTaBICHHUS HHPOPMALUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMHU, AuarpaMMaMu, HHON
rpaduKoil 1 UX KOMOUHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1eHCTBUS:
B XOJIe O0CYXJIeHHUs y4eOHOTO MaTepualia, pe3yabTaToOB JIa0OpaTOPHBIX padoT U
IIPOEKTOB 337aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TE€Mbl M BBICKA3bIBAThH
UJIeU, HAIlCJICHHbIE Ha pEILICHUE 3a/layd U TOJAJep KaHHe OJaroxenareIbHOCTH
OOIICHMS,
COTOCTAaBIISAITh CBOM CYXJICHUSI C CYXACHUSMHU JIPYTUX YYACTHUKOB JMAJIoOra,
OoOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUIA;
BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTaX;
nyOJIMYHO TPEACTaBIATh PE3YJIbTAaThl BBIMOJHEHHOTO (U3WYECKOTO OTBITa
(9KCTIEpUMEHTA, UCCIIEeI0OBaHUS, IPOCKTA);
MOHUMATh W UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUIYATHEHON pabOThHI
IPU pEeUICHUU KOHKPETHOM (pu3HUecKor MpoOIeMbl;
MPUHUMATh LIEJM COBMECTHOU NEATEIBLHOCTH, OPTaHU30BBIBATH JCHUCTBHUS IO €€
JOCTHKEHHUIO: PACIPEeNesaTh PO, OOCYXIaTh NPOLECChl W  PE3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
BBHITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO Pe3yJibTaTra Mo CBOEMY
HAIPAaBICHUIO U KOOPJAMHUPYS CBOM JICUCTBUSA C APYTUMHU WICHAMH KOMAaH/IbI,



OLICHMBATh KayeCTBO CBOEro0 BKJIaJa B OOHMH NOPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe y4eOHbIe JeHCTBUS

Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalHsX, TPEOYIONIMX st
penieHus GU3NUECKUX 3HAHUI;
OpPUEHTHPOBATHCS B PA3JIMUYHBIX MOAXOAaX MPUHATHUS pEelIeHUN (MHAUBUAYAJIBHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHATHE PELIEHUN TPYIIION );
CaMOCTOSITENIFHO COCTAaBJISITh AITOPUTM pelIeHHs] (PU3NYECKON 3a/aud WM TUIaHa
WCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH NPEUIAracMble BApUaHThI PEILICHHUI;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:
JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U IpeajiaraTh jiaH €€ U3BMEHEHMUS;
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUS
(u3MUECKOro HCCIeAOBaHUs WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
WU3MEHUBUINXCS CUTYallui, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JIpPyroro 4ejoBeKa B XOJE CIOpa WU AMCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;
NpU3HAaBaTh CBOE MPAaBO HA OWIMOKY MNpHU peumieHuu (U3MYECKUX 3a]ad WIA B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce npeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y O0YHYAIOIIUXCSl YMEHUM:
UCIOJIb30BaTh MOHATHA: (PU3MYECKHE M XUMHUYECKHE SBJICHMs, HaOJIO/IEHuE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHUILIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJIa,
arperaTHple  COCTOSIHUSI ~ BemliecTBa  (TBEpAOE, IKUIKOE, Tra3zo00pa3Hoe),
MEXaHUYECKOe JBWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPAMOJIUHEHHOE),
TpPaeKTOpHs, paBHOJAEHCTBYIOIIasl cuia, nedopmanus (ymnpyras, IlacTHUecKas),
HEBECOMOCTH, COOOLIAIOIINECS COCY/IBL;
paznuuaTth sBieHUS (Oud@y3usi, TEMIOBOE [BH)KEHHME YacTUIl BEIIECTBa,
pPaBHOMEpPHOE JABUKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPLUs, B3aUMOJICHCTBHUE
T€J, PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpalllEHMs, Iepeaada



JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAMU M Tra3aMu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPALICHUS MEXaHUYECKOM DSHEpruu) MO ONUCAHUI0 HX
XapakTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE
busnUecKoe SIBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3WYECKUX SIBJICHUN B OKpYXKarolleM
MUpE, B TOM 4ucie (U3UYECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBHKECHHS C
Pa3JIMYHBIMHA CKOPOCTSIMU B )KMBOM Y HEKUBOU NIPUPOJIE, NEUCTBUE CUIIBI TPEHUS B
OpUpOAEe U TEXHUKE, BIMSHUE aTMOCHEpPHOrO AaBJICHHUS HA >KUBOW OPraHU3M,
IJIaBaHUE pbIO, phlUard B TEJE YEJOBEKa, MPHU 3TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIICNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3HUYECKHUX
SIBIICHUI;

ONKCHIBATh M3YyYEHHBIE CBOWCTBA Tel M (UINYECKUE SBICHUSA, HCIOIB3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CKOpPOCTb, CPEIHss CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSHKECTH, BEC TeJa, CUia
TpeHUs, AaBieHUE (TBEPAOro Tela, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHuvecKkas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(QQPUIUEHT
MIOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHYECKAsl M IOTEHLUUAJIbHAS SHEPTHSl), IPU
OMKMCAHUH MTPABUIILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCTIOIb3YEMbIX BETUYNH, UX
o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (HOpMyIbI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UUYECKYIO BEIMYHUHY C IPYTUMHU BEITUYHMHAMH, CTPOUTD
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBAa Ted, (U3NYECKUE SIBICHUS U IPOLECCHI, UCHOIb3Ys
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsIMOil), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TO€ MPABHUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXAHWYECKOW DHEPIrMH, INPHU DTOM JaBaTh CIIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBACHATH (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHWCJIE U B
KOHTEKCTE CHUTyallul NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHHE U3 1—2 JTOrMYeCcKUX 1IaroB
c onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amayd B 1—2 JEUCTBUS, UCMOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBsI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOJIUTh CIPABOYHBIC JAHHBIEC, HEOOXOAUMBIE JJIsSl PEIICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKON BETNUNHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPU MOMOUIM (PUINUECKUX
METOJOB, B OINMCAaHWHU MCCIEAOBAHUS BBLACISITH MPOBEPAEMOE IPEATIOIOKEHNE



(rumote3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJIYYEHHBIA pE3yibTaT, HAXOAUTh
OLIMOKH B XOJI€ OTbITA, IETaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3WYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tel: (POpMyYIHPOBATh IPOBEPSIEMBIE ITPEITIONIOKEHNS, COOUPATh YCTAHOBKY
U3 IPEJIOKEHHOrO 00OpYyIOBaHUs, 3alUCBHIBaTh XOJ OIbITa U (OPMYIUPOBATH
BBIBOJIBL;

BBITIOJIHATH MPSMbIE H3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl TeJia, 00bEMa, CUITBI
U TEMIEpaTypbl C HCIHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3allMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPEUTHOCTH
W3MEPEHNM;

IPOBOJUTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BEUYUHBI OT APYToit
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JBHKYILIETOCS TEJIa OT BPEMEHU JIBU>KEHHUS T€J1a, CUJIBI TPEHUS CKOJIBKEHHUS OT Beca
Tena, KayecTBa 0OpabOTKU MOBEPXHOCTEH Te€I M HE3aBUCUMOCTU CUJIbI TPEHUS OT
IUIOLIAAN CONPUKOCHOBEHHS TEJ, CWJIbl YIPYIOCTH OT YIJUHEHUs MpPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYyKEHHOM YacTW Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIIYyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IIaBaHUs TEJl, YCIIOBUN paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4€OHOTO MCCIIEAOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATD U3MEPEHHUS], CIEAYS PEAJIOKEHHOMY TUIaHY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (PU3UUECKUX BEJIMYHH B BUJE MPEIJIOKEHHBIX Ta0IUI U
rpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJNUTH KOCBEHHbIE M3MEpPEHUs (PU3MUYECKUX BEJIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUIa TPEHUS CKOJIBKEHUS, JIaBJICHHE BO31yXa,
BBITAJIKMBAIONIASl CHUJIA, JICWCTBYIOIIAs Ha NOTPYKEHHOE B JKHAKOCTb TEJO,
KO3 (D (PUIIMEHT OJIE3HOTO ACUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS NPEII0KEHHON
UHCTPYKLMU: TpPU BBIIOJHEHUN H3MEpPEHUN coOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY Y BBIUHCIIATh 3HAYEHUE NCKOMOM BEJIMYUHBL;

coOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HEeTIOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUS (B TOM YHCIE: MOALIMUIHUKHU, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOIUMBIE
¢duznyecKkre 3aKOHbI 1 3aKOHOMEPHOCTH;



OPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MHPaKTHYECKOTO
UCIOJB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH TpU OOpalleHuu ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKpYXKarollen Cpeae;
OCYILECTBIATh OTOOP MCTOYHMKOB MH(pOpManuu B MHTepHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUA M IMyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMALUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON UM MOXKET OBITh HEAOCTOBEPHOIL;
UCIOJB30BaTh IMPU BBINOJIHEHUHM Y4YEOHBIX 33JaHUA  HAYYHO--NOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTEpUaibl, PECYpChl CETU
WuTepHer, BianeTe npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO03/1aBaTh COOCTBEHHBIE KpPATKHE MUCbMEHHbBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 MCTOYHHUKOB MH(POpMALHUU (PUIUUECKOTO COJAEPKAHMS, B TOM YHUCIE ITyOJIMYHO
JienaTh KpaTkue coOOLEHUs O Pe3yJIbTaTax MPOEKTOB WM yY€OHBIX UCCIIEI0BAHUM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BaTh WM3YyYEHHBIM IOHATUMHBIN anmapar Kypca
($u3MKH, COMPOBOKIATh BHICTYIIJICHUE MPE3EHTALUEH;
IIPU BBITIOJTHEHUH YU€OHBIX IPOEKTOB U MCCIIEI0BAaHUM pacipeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJja4aMH, CIE€IUTh 32 BHIIIOJIHEHUEM
IiaHa JeWCTBHUM, aJ€KBAaTHO OIIEHUBAaTh COOCTBEHHBIM BKIIAJ B JESITEIBHOCTH
IpyIIBI, BBICTpPaWBaTh KOMMYHHUKATUBHOE B3aUMOJEUCTBUE, YUWUTHIBAs MHEHUE
OKpPYXKaIOIHX.

K koHniy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
MCITI0JIb30BATh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BELIECTBA, KPUCTAIUIMUECKHUE U aMop(HBIe Tena,
HACBIIICHHBIA W HEHACBIIICHHBIA I1ap, BJIAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTUsl, TEIIOBOM JABUTATElb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsij,
ANEKTPUYECKOE T0JIE, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSHHBIN AIEKTPUUYECKUI
TOK, MAarHUTHOE T0JIE;
pa3nuuaTh sBJICHMs (TEIUIOBOE pacIIUpeHHe U CKaTue, Telonepeaaya, TemioBoe
paBHOBECHE, CMayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHIEHCALWs,
IJIaBJ€HUE, KpUCTalu3anus  (OTBEpJEBaHUE), KHUIEHHe, Terionepenaya
(TemI0npPOBOHOCTD, KOHBEKIIUS, N3ITyYEHUE), JIEKTPU3AIUS TEIl, B3aUMOICUCTBHE
3apsAI0B, JEUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICICTBUE
MarHuTOB, EHCTBHE MarHUTHOT'O MOJIS HA POBOAHUK C TOKOM, AJIEKTPOMArHUTHAs
WHAYKIUS) N0 ONHCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;



pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKPYKaIOIIEM
MUpE, B TOM YHuCIie (PU3HUeCKUe SBICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpUpoAe, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AIIEKTPUUECKUE SBJIIEHUS B arMmocdepe, SJIECKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMiTd, Apeid MOoII0COB, POJIb MAarHUTHOTO TOJIS TS )KM3HU Ha
3emuie, MOJISPHOE CUSIHUE, IPH 3TOM IIEPEBOJUTH MPAKTUYECKYIO 3a]1a4y B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;

ONKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (U3MYECKUE SIBICHUS, HCIOJIb3YS
bu3nUecKue BeIMYMHBI (TEMIIepaTypa, BHYTPEHHSIS YJHEPTHUsl, KOJIMYECTBO TEILIOTHI,
yAENbHAS TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEIUIOTa MapooOpa3oBaHusl, yAelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KO3()PHUIMEHT
IIOJIE3HOTO JICWCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJBHAS BIIAXKHOCTb BO31yXa,
NIEKTPUYECKUI 3apsj, CWJIa TOKAa, JIEKTPUYECKOE HAINPSIKEHUE, CONPOTUBIICHUE
IPOBOJHUKA, YJEIbHOE CONPOTUBIEHUE BElIeCTBa, pabOTa M MOIIHOCTh
AIEKTPUUECKOr0 TOKA), MPU OMUCAHUU PABUIIBHO TPAKTOBATH (PUINYECKUIA CMBICT
UCIIOJIb3yEMbIX BEJIMYMH, OOO3HAYEHUsT M €IUHULBI (PU3NYECKUX BEJIUYUH,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA,
OPUHLMIT CYNEpHO3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH Oma i yyacTka nenw, 3akoH J[xoyns—JIeHna, 3aKoH COXpaHEHUs
SHEPrUM, MPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €r0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTYaLNH IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISATD
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYEeCKUX 1I1aroB ¢
onopoii Ha 1—2 U3y4yeHHbIX CBOMCTBA (PU3MUYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTE;

pemarb pacu€THble 3aJayd B 2—3 AEUCTBUS, MCHOJB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/ladyd
3aMMCBIBATH KPATKOE YCIIOBUE, BBIABIISITH HEJOCTATOK JAHHBIX JJIs pEIIEHUS 3a4a4H,
BBHIOMpaTh 3aKOHBI M (HOPMYJbI, HEOOXOAUMBIE sl €€ pEeIIeHUs, MPOBOIUTH
pacy€éTsl M CpaBHHUBATh IIOJYyYEHHOE 3HAUY€HHE (PU3NYECKOW BEIUYUHBI C
W3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh NPU MOMOUIM (PUINUECKUX
METOJIOB, MHCHOJb3ys OINHCAHME MCCIENOBAHUS, BBIICISATH MPOBEPSEMOE



IPEIOJIOKEHNE, OLICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBaHNUS,
JIeNaTh BBIBOJIBI;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TeN (KamWUISIPHBIE SIBJICHMS, 3aBUCUMOCTb IABJICHHUS BO3/yXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpOlLleEcCa OCTBIBAHWS M HarpeBaHUs IpU
U3TYyYEeHUH OT I[B€Ta M3JIydaromiel (MOTJIOMIAoIIei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IUIOMAAU €€ MOBEPXHOCTH,
AJIEKTpU3aLUs TNl U B3aMMOJCHCTBUE ANEKTPUUYECKUX 3apsAA0B, B3aUMOJAEHCTBHE
IOCTOSTHHBIX MarHUTOB, BU3YyaJIM3alisl MArHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJABHUrATENs MOCTOSHHOTO TOKA): (POPMYIUPOBATH MPOBEPsiEMbIe
IPEINONIOKEeHUsI, CcoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIMOJIHATh MpPSAMBbIE H3MEPEHUs TEeMIEpaTypbl, OTHOCHUTEIBHOM BIIAXKHOCTU
BO3/lyXa, CUJIbI TOKA, HAMPSHKEHHUSI C MCIOJIB30BAaHWEM aHAJIOTOBBIX MPHUOOPOB H
JAaTYNKOB (PU3UYECKUX BEIUYHMH, CPABHUBATH PE3YJIbTAThl M3MEPEHUI C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

IPOBOJNUTH HCCIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETMUYUHBI OT APYToil
C UCTIOJIb30BaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTD COIPOTHUBIICHUS IPOBOTHUKA
OT €ro JUIMHBI, TMJIOWAAN TMONEPEYHOrO0 CEYCHHS] W YACIBHOTO COMPOTUBIICHHS
BEIIIECTBA MMPOBOJHIKA, CHUJIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK, OT HAMIPSHKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJICIIbHOIO COEIUHEHUMN
IPOBOJHUKOB): TUIAHUPOBATh HUCCIENOBAHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpEeHUs], Cleaysd NpeUIoKEHHOMY IUlaHy, (UKCUpPOBAaThb  pPE3yJIbTaThl
MOJyYeHHOW 3aBUCHUMOCTH B BHJE TaOmuIl ¥ TpaduKOB, JAeTaTh BBIBOIBI IO
pe3yapTaTam HCCIeI0BaHNUS;

IPOBOANUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH (yeTIbHas TEMJI0EMKOCTh
BEIIECTBA, COMPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTH 3JEKTPHUUECKOIO
TOKA): IUJIAHUPOBATh H3MEpPEHUs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
ClIeys MPEA0KEHHOW MHCTPYKIIUHU, ¥ BBIYUCIIATH 3HAYCHUE BETUYHHBI;
coOI0aTh MpaBWJa TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOI Ha WX OMHUCAHMs (B TOM YHMCJE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUHUK DIECKTPUICCKON
SHEPrUH, AJIEKTPOOCBETUTENBHBIE MPUOOPHI, HATPEBATENIbHBIE AIIEKTPONPUOOPHI
(mpuMepBbI), NEKTPUUECKHUE MTPEIOXPAHUTENH, FIEKTPOMArHUT, FIEKTPOABUTATENb
MOCTOSTHHOTO TOKAa), HCIIOJIb3Ys 3HAHUS O CBOMCTBaX (U3UYECKUX SBICHUN U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U M3MEPUTENbHbBIE MPUOOPHI MO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, THUTPOMETP, JABUTrATEIb BHYTPEHHETO CrOPAHMS, JJIEKTPOCKOIL,
peocTar), COCTaBISATh CXEMbl DJIEKTPUYECKUX ILIETEeH C MOCIeI0BAaTeNbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3inyas YCIOBHbIE OOO3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;
OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU HJIA OOecCredeHUs
0e30MacHOCTU MPU OOpalllEeHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOMCTBaMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKPYKaIOLIEN CpeIE;
OCYILIECTBIATh MOUCK MH(pOopManuu (U3NYECKOTo coaepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U IyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHUKOB
BBIIETIATh MH(OPMALIMIO, KOTOpPAasl SIBJISETCS MPOTUBOPEUMBON WM MOYKET OBIThH
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBINOJHEHUM YYEOHBIX 3aJaHU HAYYHO--TIONMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIPABOUYHBIE MAaTE€pPHUAIIbl, PECYPChl CETU
WuTepHer, BnaneTh npu€MaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpMaIMU U3 OJTHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001ast
WH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEP)KaHUS, B TOM YHCIIE
nyOJIMYHO TMpPEACTaBIATh PE3yJIbTaThl MPOEKTHOM WM UCCIEN0BATEIbCKON
JESATENbHOCTH, IIPU 3TOM TPAMOTHO HCIIOJIB30BaTh W3YYEHHBIM MOHITUWHBIN
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;
IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUNA (PU3UYECKHUX IPOIIECCOB
pacnpenensaTh 00s3aHHOCTHU B IPYIIIE B COOTBETCTBUU C OCTABJIEHHBIMU 33J]a4aMH,
CJIIEIUTH 32 BBIIOJHEHHWEM IUIaHa JEHCTBUA M KOPPEKTHPOBATH €r0, aJIE€KBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JESATENIbBHOCTb TIPYNIbl, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJEWCTBHE, TPOSABIAA  TOTOBHOCTH  pa3pelarhb
KOH(DJIUKTBHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOLIUXCSl YMEHHI:
UCIIOJIB30BaTh IOHATHUS: CHUCTEMa OTCUETA, MaTepuaibHas TOYKa, TPAECKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs,  jAedopmauus  (ympyras,
IlacTUYecKasi), TPEHUE, LEHTPOCTPEMUTENIbHOE YCKOpEHHE, HEBECOMOCTb U
neperpy3ku, HEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXAHMYECKUE KOJeOaHWS M BOJHBI, 3BYK, HH(PPa3BYK U
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,



OMU30PYKOCTh U JTATbHO30PKOCTb, CIIEKTPHI UCIYCKAHMS M TMOTJIOLICHHUs, albda-,
OeTa- ¥ raMMa-U3JIy4eHHsI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE ABM)KECHHUE,
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHHE, CBOOOJHOE TMAaJeHHE Tell,
pPaBHOMEpPHOE JBIKEHHE IO OKPYKHOCTH, B3aMMOJIEHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYXACHHbBIE KOJICOaHMs),
pEe30HAHC, BOJHOBOE  JBH)KCHHME, OTPaXXEHHE  3ByKa, MPSMOJIMHEHHOE
pacmpocTpaHeHue, OTpaKEHHWE M TIPEJIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHE CIEKTPAIbHbBIX
I[BETOB, JUCIEPCHs CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHEHYaTOro CHEKTpa M3JIYYEHHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe SBICHHE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX PU3NUECKUX SIBJICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie (u3NYECKUE SIBICHHUS B IPUPOJIE: NPUIUBBI U OTJIMUBbI, JTBUKEHHUE
wianeT COJHEYHOW CHCTEMbI, pPEaKTUBHOE JBH)KCHHE >KUBBIX OPraHU3MOB,
BOCTIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICCHHE, CEICMUYECKUE BOJIHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTHUYECKHE SIBICHUS B MPHPOJAE, OMOIOTHYECKOE EHCTBHUE
BUJUMOTO, YJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO H3IY4YEHHH, €CTECTBEHHbIN
PaaMoOaKTUBHBIN (POH, KOCMUYECKHE JIyUd, PAIMOAKTUBHOE U3JTyUYE€HUE TPUPOIHBIX
MUHEPAJIOB, ACHCTBHE PATUOAKTHUBHBIX M3IIyYCHUH HA OPTaHHW3M YEJIOBEKa), MpPHU
3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBICHUI;

ONHKCHIBaTh M3yYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BEJWYMHBI (CPEAHSIsI W MIHOBEHHass CKOpPOCTh Tejla IpH
HEPaBHOMEPHOM JIBW)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MAaICHHUSI, BEC
TeNa, WUMIIYJbC Tejla, MMIYJIbC CHJIBI, MeXaHh4yeckas paboTa U MOILIHOCTb,
NOTEHUMANbHASI JHEPrus Tejla, MOJHATOrO HAaJl IOBEPXHOCTHIO  3EMJIH,
MOTEHIIMATIbHAS] SHEPTUsl C)KATOM MPYKWHBI, KUHETUYECKash JHEPIus, MOJHas
MEXaHW4YEeCKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuH, IIIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETAa, MOKAa3aTelb MPEIOMJICHHS CpPEeIbl), TpU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
o0O3HaueHUs W EeAUHUIBI (PU3WYECKUX BEIUYHMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIHUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpadvKu U3y4SHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEINYNH,

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HCIOJIb3Ys
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYIEPIO3UILINU CHUJI, IPUHIUI OTHOCUTENbHOCTH [ anuiies, 3akoHsl HptoToHa, 3aK0H
COXPaHEHHUS WMITYJbCA, 3aKOHBI OTPAXEHUS M TIPEJIOMIICHHS CBETa, 3aKOHBI



COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHMCEN NPH SAEPHBIX PEAKLMAX, IPH ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHHUE;

OOBSACHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TeJl, B TOM YMCIE U B KOHTEKCTE
CUTyallUil TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBIABIATh MPUYUHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPON Ha
2-3 W3y4YeHHBIX CBOMCTBAa (U3NYECKUX SBICHUHM, (PU3NUECKHX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemaTrh pacu€THble 3ajaud (ONMUpAIONIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (DU3HUECKUE BETUUYHHBI: HA OCHOBE
aHalM3a yCJIOBUS 3a/1auyl 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIINE
WK W30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE IS
pelIeHUs], MPOBOAUTH pacu€Thl M OICHMBATh PEATUCTHUUYHOCTH IOJYyYEHHOTO
3HaYeHUs] PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh IPH MOMOIIM (PU3MUYECKHX
METO/IOB, HCHOJb3ys OINHCAHHE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
IPEANOJIOKEHNE, OUEHNBATh MPABWIBHOCTh MOPSAAKA MPOBEIECHUS MCCIIEIOBAHNUA,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;
IPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten (M3ydyeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpAaHEHHsI YHEPTUH,
3aBUCUMOCTh IEpuoja KoieOaHWil MPYKUHHOIO MasiTHUKa OT MacChl rpys3a u
KECTKOCTU TMPYXKUHBI W HE3aBHUCUMOCTb OT aMIUIMTYAbl MalbIX KOJEOaHUH,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pa3yioKeHHE OeJoro cBeTa B CIIEKTP,
U3y4EHHUE CBOMCTB M300pa)K€HMsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUs
npeaMera B coouparomiei JIMH3e, HaOII0IeHUE CIUTONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIyYEHHUS): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY U3 M30BITOYHOrO Habopa
00Opy/lIOBaHUs, OIHUCHIBATH XOJ OINBITa W €ro pe3yiabTaThl, (HOPMYIHPOBAThH
BBIBOJIBL;

MPOBOJUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONpeeissl CpelHee
3HAUYEHUE U3MEpPSIeMON BeIWYUHbI ((POKYCHOE pacCTOSTHUE COOMpAarouei JIMH3bI),
000CHOBBIBaTh BBIOOP CIOCc00a U3MepeHus (M3MEPUTETBLHOTO MTPUOOPA);
IPOBOAUTD UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C UCIIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN (3aBUCHMOCTh IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JNBIKEHWU O€3 HauyaJbHOM CKOpPOCTH, NEpHoja KoJeOaHWW MaTeMaTUYEeCKOTo
MasTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KE€HHUS CBETA OT yIJia NaJeHus U
yria TOpeloMJIeHHusS OT yIyla MaJieHus): IUIAaHUpOBaTh  HCCIIEAOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATH PE3yJibTaThl IMOTYYEHHON
3aBHCUMOCTH (DU3HUECKUX BEJIMYMH B BUJI€ TaOJIUI] U TpapUKOB, A€JIaTh BHIBOABI 110
pe3yibTaTam UCCleI0BaHuUs;



IPOBOANTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYMH (CpPEeIHss CKOPOCTh U
YCKOpEHHE Tejla MpH PaBHOYCKOPEHHOM JBWKEHHH, YCKOPEHHE CBOOOIHOTO
naJeHUs, )KECTKOCTh MPYKUHBI, KOPPHUIIMEHT TPEHUS CKOIBKEHHSI, MEXaHUYECKast
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHU MaTEeMaTUYECKOro U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAas CUjla cOOMparoiie JIMH3bI, paIuOAKTUBHbIN
¢doH): MIAHUPOBATH HM3MEPEHHUS, COOUpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIIIOJIHATH U3MEPEHHUS], CIEAYS PEAJIOKEHHON NHCTPYKIMH, BBIYUCIISATh 3HAUYEHUE
BEJIMYMHBl M aHAJIM3UPOBATh IMOJIYYEHHBIE pE3yJbTaThl € YYETOM 3aJIaHHOMN
MOTPENTHOCTU U3MEPEHHUI;

cOONIO/IaTh MpaBHJia TEXHUKU OE30MaCHOCTH IMpu padore ¢ JabopaTOpHBIM
000pyIOBaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyUYEHHBIX (DU3MUECKUX MOJENCH: MaTepralibHas
TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IUTAaHETapHAsi MOJENb ATOMa, HyKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;
XapaKTEepPU30BaTh NPHUHIMUIBI JEHUCTBUS HU3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHUA (B TOM 4YHUCJE: CHUIOMETP, NATUYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBAX (PU3UUECKUX SBJICHUM U HEOOXOAUMbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IpHU
pelieHnr Y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHUYECKHE CXEeMbl JJIsi MOCTPOEHUs
M300paKEHUI B TNIOCKOM 3€pKajie U COOMparoiei JIMH3E;

NPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HU AJIA OOecredeHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIE;

OCYUIECTBJISATh MOUCK HH(pOpManuu Qusnyeckoro conaepxkanusi B HHTepHeTe,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH ONpPEAEIICHUS
JIOCTOBEPHOCTH TOJIY4YEeHHOHM HMH(OpPMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTOJHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh TMPHU  BBIMOJHEHUM YUYEOHBIX 3aJaHU  HAYYHO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHMChMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpPMAIMU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKaHUS, IMyOJIMYHO



IIPEACTABIATH PE3YJIbTAThI IPOCKTHOM WIIM NCCIIE0BATEIBCKOM NESITEIbHOCTH, IPH
TOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIlllapaT H3y4aemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMIpPE3EHTAaIe ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHnoBanue pa3aejioB ¥ TeM K I (uudpossie)
n/n NporpamMmbI Bcero Oé{ TPOTLHBIC pﬁaKT"quK"e oOpa3oBaTeJibHbIE
padoThI padoThI pecypesI
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bu6mmoreka [IOK
- 2 0 0
L1 Pu3nka - Hayka o npupoze https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 0 0
1.2 DH3HHICCKHE BETHTHHEI https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
2 0 1
1.3 EcTtecTBeHHOHAYYHBIN METO]1 TO3HAHUS hitps://m.cdsoo.r/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHaya/ibHbIe CBeICHUS] O CTPOEHHH BelllecTBa
bu6mmoreka [JOK
1 1
2.1 Crpoerme semectsa 0 https://m.edsoo.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL ) 0 1 bu6mmorexa [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperatHble COCTOSIHUS BEILIECTBA https://m.edsoo.rw/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBukeHNe U B3aUMO/IeiiCTBHE TeJl
bubmuorexa [JOK
3 0 1
31 Mexaniieckoe ABIXeHIE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4 0 1
32 MKepuus, macca, II0THOCTE https://m.edsoo.ru/7f416194
bubmuoreka [JOK
14 1 2
33 Cuna. Bust cnn https://m.edsoo.ru/7f416194
Uroro no pazgeny 21




Pa3pnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 JHaBnenue. llepenaua naBieHust TBEPAbIMU 3 1 bubmmoreka [JOK
) TeJIaMH, )KUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE KHIKOCTH . 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 Atnmoceproe naseiie 6 ! https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro 1o pazaeiny 21
Pa3pnen 5. PaGoTra m MOIHOCTB. JHeprust
bubmuorexa [JOK
>-1 Pabora u momHocTh 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>-2 HpocThie MexanusMel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanmaeckas sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15




8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/
2 NPOrpaMmblI Bcero Kourpoarueie  Tpaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pgen 1. TensioBbIe IBJICHUS
. bu6mmorexa [IOK
. 7 0
L1 Crpoenpe 1 cBOHCTBA BemecTBa 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 21 1
1.2 Teroseie nponeccer > https://m.edsoo.ru/7f4181ce
Hroro mo paszaerny 28
Pa3nen 2. DaekTpuyeckue U MATHUTHBIE SIBJICHUS
71 DJIeKTpUYECKHE 3apsiabl. 3apsKEHHBIE Tella U 7 0 1 bubnnoreka [HOK
) HUX B3aMOJEUCTBHE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
20 1
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 7 hitps://m.cdsoo.rw/7f418 ] ce
bu6mmoreka [IOK
. 6 1 1.5
2.3 Marsutibie sB1eHus https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
4
24 ONEKTPOMATHHTHAT HHAYKLWs 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06PA30BATETbHBIE
padoThI padoThI pecypebi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
) ONMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
. 20 1 3
1.2 Bsaumonercraue Ten https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. 10 0 3
1.3 3aKonI coxpaneHms https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 40
Pa3nen 2. Mexanuveckne KoJe0aAHUs U BOJHbBI
bu6mmoreka [IOK
7 0 3
21 Mexanuteckue koneOanus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
8 1 3
2.2 Mexasiieckue BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTpoOMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 0 D) bubnnoreka [JOK
) 3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
bubmuorexa [JOK
6 0 2
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
6 0
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI 3 https://m.edsoo.ru/7f41ada6
4.3 PasioskeHue 0eoro CBETa B CIEKTP 3 0 2 bubmorexa LIOK

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




Uroro no pazgeny

15

Pa3gen 5. KBanToBbIe IBJIeHUSA

5.1 HcnyckaHue U MOrIONIEHHE CBETa aTOMOM 4 1 bubmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
52 CtpoeHune aTOMHOTO siapa 6 1 nggg&fgggﬁ% f41ad26
5.3 S nepHble peakuuu 7 I ngggﬁfggg?ﬁ%ﬂla“%
Hroro no pasgery 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 P bubnuorexa [IOK
' Kypca ¢hu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontposbubie| IIpakTuyecku
n/n P Bceero 06 POJIBHEIC 1)6 CCKHE|  yGpazoBaTenbHbIe
a00ThI a00ThI
p p pecypcsbl

1 ®du3nka — Hayka o npupozne. ABneHus
IPUPOIBI

2 Du3nyecKue SBICHUS
duznyeckue BEJIMYUHBI U UX U3MEPEHHE
Vpok-uccnenosanue "M3mepenue

4 TEMIEPATYPbI IPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U JAaTUMKA TEMIIepaTyphl"

5 MeTtoibl HayuHOTO NO3HaHUs. OnucaHue Bu6moteka [JOK
(bu3NYECKUX SIBICHUH C MOMOIIBI0 MOJIeTIEi https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTess:

6 JAIbHOCTH MOJETA HIapuKa, MyIEHHOTO 1
TOPU30HTANIBHO, TEM O0JIblIe, YeM Oosble
BBICOTA ITyCcKa"

7 Crpoenue BeniectBa. ONBITHI, 10Ka3bIBAIOLINE bubmmnoreka HOK
JIUCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBuKeHME YacTUIl BELIECTBA buGmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoanue «OMbITHI 110 1
HaOJII0JIEHUIO TETJIOBOTO PaCIIUPEHUS Ta30B)»

10 ArperatHble COCTOSIHHSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

P Bu6smoreka [OK

11 O6o061uenne no pazneny «llepBonayanbHble

CBCIACHUA O CTPOCHNHU BCIICCTBa»

https://m.edsoo.ru/ff0a0378




12 Mexanuyeckoe nBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPABHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05¢c6
13 CxopocTth. Equnuiibl ckopoctu ngg;ifg;gg}ﬁfoam 9
14 Pacder myTtu ¥ BpeMEHH IBUKEHUS buGmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl ngs?/l//lr?lfgi)grou}éfoaml 0
16 [LnotHOCTH BemecTBa. Pacuer macchl u bubnuoreka [IOK
o0beMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.1. pabora «Ornpenenenue
MJIOTHOCTH TBEPAOTO TEJIa)»
18 Pemenne 3agau mo teme "I1oTHOCTH bubmuoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cwta kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH pacTsKEHUS (IedopMaIum)
MPY>KUHBI OT MPUIIOKEHHON CUIIBD)
21 SIBnenme TaroreHus. Cuiia TSKeCTH
22| Bec e Pemenme st no teve rCuta bumorexa LIOK
TsoecTi" https://m.edsoo.ru/ff0al778
73 Cwita TsDKeCTH Ha JPYTHUX IJIaHeTax. bubnmnoreka [JOK
Pur3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
but6mmorekxa [IOK
24 Msmepenue cui. Jlunavomerp https://m.edsogru/fanlégcc
but6mmoreka [IOK
25 Bec Tena. Hesecomocrn https://m.edsogru/fanl778
26 CroxeHue IByX CHJI, HalPaBJIEHHBIX 110 bubnmnoreka [JOK

OJIHOU IIpsIMOM. PaBHOECHCTBYIOIIAs CUII

https://m.edsoo.ru/ff0ala70




Pemenue 3amaud no reme "PaBHOnelicTByOIIAs

27 "
CUll

78 Cwiia Tpenus u e€ Bubl. TpeHue B IpUpPOC U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue

29 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CHJIBI TABJICHUS U XapAKTEPA https://m.edsoo.ru/ff0alcc8
COINPUKACAIOIINXCS] TOBEPXHOCTEN

30 Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOLIEH CHIIbI
Pemenue 3agau no remam: «Bec Tenay,

31 «['padmueckoe n3odpaxenue cuiny, «Cuib, E;IESJ'I/I//Ir?lngsi(];[rOu}Eanl de0
«PaBHOAEICTBYIOIIAS CUI» — -
KonTtponpsHast pabora mo Temam:

3 «MexaHnuueckoe JABUKeHHE», «Macca,

MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxenue cuimy, «CUIbD)

33 JaBnenue. CriocoObl yMEHbILIEHUS U bubmmnoreka HOK
YBEITUYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIABJICHHS Ira3a bubmuoreka [IOK
0T 00BbEMA, TEeMIIEPATYPHI https://m.edsoo.ru/ff0a2376

35 Ilepenaua nasiieHUs TBEPIBIMU TEJIAMU, bu6mmoreka IIOK
SKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmuoreka [{OK
JICICTBHUEM CHJIbI TSOKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «/laBnenue B bubmuorexa [{OK
JKUJIKOCTH U Taze. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826

but6mmorekxa [IOK

38 CooOmraromnuecs cocybl

Harott yA https://m.edsoo.ru/ff0a2970
N b K

39 I'mopasnuueckuii mpece nomorexa LO

https://m.edsoo.ru/ff0a3136

40 ManomMertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC




Atmocdepa 3emitn ¥ MPUUYUHBI €€ bubnuorexa [JOK
41
CYLLECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnunoreka LIOK
42 Bec Bo3ayxa. ATMocdepHoe naBieHne https-//m.edsoo.ruw/f0a2b5a
43 N3mepenue armocdeproro gaBieHus. OnbiT bubnmnoreka HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnmnoreka HOK
BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepous. AtmochepHoe TaBlIeHUE bubnnorexa [JOK
Ha Pa3JIU4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agad mo reme " AtmochepHoe
naBieHue"
47 JelicTBHE )KUIKOCTHU U ra3a Ha OTPYKEHHOE bubnnorexa [IOK
B HUX T€JIO. ApXUMEIOBA CHIIA https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BI)ITa;I)KI/IBEIO epﬁ CHUJIBI eé)CTzlla el Ha Bubmiorexa LTOK
m > A Yiom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B KUJKOCTbH)
JlaGopatopHast paboTa 1o Teme
49 «HccnenoBanme 3aBUCHUMOCTH Beca Tejla B bubnunorexa LIOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YACTH TEJIa»
bu6nmorexa LIOK
50 IInapasue Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJIKH U
omnpeeneHue e€ rpy30no1bEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cymoB.
52 Bosn ormaﬁsaHI/Ie» «JlaBneHue TBE ,[[BI?(JITCJ'I bubmiorexa IJOK
yX N > p ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
53 Kontponbnast paborta o teme «JlaBnenue

TBCPABIX TCJI, JKHMIKOCTEH U Ta30B»




bu6nmoreka [IOK

54 Mexanndeckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK
55 MortHocTh. EAUHUITEI MOLITHOCTH
B o 1 Hl https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuét MOITHOCTH, |
pa3BUBAEMOM MpU NOIBEME I10 JIeCTHUILIE"
57 IIpocTeie Mexanu3Mbl. Peryar. PaBHoBecue
CHJI Ha pblyare
Ppruaru B TexHuke, OBITY ¥ IPUPOJIC.
58 Jlaboparopnas padbora (ZdCCHI)eHIE)BI;HHe 0.5 Bubnnorexa [JOK
patopHasi p ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3anay 1o teme «Y cloBus bubnuorexa [IOK
PaBHOBECHSI phIYara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBust
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«M3mepenne KIIJI HAKITOHHON NIIIOCKOCTHY
61 Pentenne 3amau mo reme "Padora, MOIITHOCTD, bubmmoreka IIOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubmmnoreka HOK
MMOTEHIHAIBHAS SHEPTUsI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUS] MEXaHUYECKON IHEPT U bubmoreka LOK
P p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKCEpUMEHTAILHOE OIPE/IETICHHUE
64 N3MEHEHHUI KHHETHYECKON M MOTEHITMATbHON 1
SHEPTUHU MPU CKATHIBAHUU T€Ja IO HAKJIOHHON
TIocKocTH"
65 KonTponpHas padora o teme «Pabora u
MOITHOCTb. DHEPTHS»
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubmuoreka [JOK

"MexaHndeckoe aBrKeHne"

https://m.edsoo.ru/ff0adee6




PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme

67 1 bubnunoreka LIOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblii ypok. PaboTta ¢ Tekctamu 1o Teme

68 . » 1

PaboTa. MontHoCTh. DHEPrUs
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero KoﬁﬂTpo.m,HLIe HpﬁaKanecRue 0BpasoBaTeNbHbIE
padoThbI padoThl pecypebi
OCHOBHBIE MOJI0)KEHHS MOJIEKYJISIPHO-
. bubnnorex K
1 KMHETUYECKOM TEOPUHU U UX OIBITHbIE Omaoteka IO
HOATBEPAICHHA https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO bubnuoreka [IOK
COCTOSIHHH BEIIlECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO, KHUIKOTO H
4 ra3o00pa3HOro COCTOSHUH BEIeCTBa Ha
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOUW TeOpUn
bubnuorexa [JOK
5 Kpucrannnueckue u amopdusie Tena Oumoreka LIO
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. bubnnorexka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bubnuorexa [JOK
7 TenmoBoe pacuIMpeHre U CKATHE Oumoreka LIO
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TEMIIEPATYPBI CO
CKOPOCTBIO TEIJIOBOT'O JIBUKEHUS YaCTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS bubmuorexa [IOK
BHYTPEHHEHN YHEPrUuu https://m.edsoo.ru/ff0a5c60
bubnnoreka [JOK
10 Buns! Teruonepenaun 1
https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IlpakTruueckoe
. bubnuorexa HOK
11 HCII0JIb30BaHUE TETVIOBBIX CBOWCTB BELIECTB U 1 Ommoteka O

MaTepUaJIoB B LIESAX dHeprocoepexkeHus"

https://m.edsoo.ru/ff0a65c0




12 KonunuecTBo TemnoTsl. Y aenbHas bubmmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeH#e TeruioBoro 6ananca. TemmooOmeH bubnnoreka [HOK
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 ;IBJIelfI/I;I TIC)HHOCF))6MeHa npu CMIC[IHI/IBaHI/II/I bubmorexa LIOK
o o p " https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BOJbI
Pacuer konuuecTBa TEMIOTHl, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM MPU
OXJIKICHUHI
16 Jlaboparopnas pabota "Onpenenenue bubnuoreka [JOK
YACJIBHOU TEIJIOEMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa bubnnorexa [HJOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHME
18 K HCTananeCKnggﬁ VY nenbHas TemuoTa bubmnorexa LIOK
p - IA https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnoreka [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
71 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubnnorexa [JOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas padota
22 "Onpenenenue gﬁocnmmﬁmﬁ I1)3JIa>I<I})IOCTI/I Bubmioreka [IOK
P " https://m.edsoo.ru/ff0a7628
BO31yXa
73 Pemrenue 3aau Ha onpeeneHne BIaKHOCTH

BO3/yXa




[TpuHIUIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CrOpaHus

75 KIIZl remmoBoro asurarens. TennoBeie bubmmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH Cpeabl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHsI U MTPEBPALICHHS SHEPTUHU B
TEIUIOBBIX IpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

27 "TemnoBsie HBJIGHI/I?II) H?;MCHGI;{I/IC arperaTHbix bubmnorexa [IOK

> . P https://m.edsoo.ru/ff0a832
COCTOSIHHI1 BeIlleCTBa
KontponbHas padota nmo teme "TermnoBbie
28 sIBJIerH;[ I/IsMé)HeHHe arperaTHbIX COCTOSTHHUI bubnmorexa LOK
o p https://m.edsoo.ru/ff0a86ae
BelIeCTBa

29 Dnektpuzanus Ten. [[Ba posa aMeKTpruIecKux
3apsI0B

30 VYpok-uccienoBanue "IIeKTpU3AIMS TEI
WHJYKIWEW U IPU CONPUKOCHOBEHHUH"

31 B3aunmMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsxeHHOCTh

32 JJIEKT queCKoro mous. 1T I/II)HIII/IH Bubmiorexa [HOK

P - 1P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIINH SJIEKTPUUECKHUX MOJIEH
33 Hocutenu snektpuueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aToma

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnorexka [JOK
COXPaHEHUS NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
AIIEKTPAYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €0

P Y bubnmoreka [JOK

36 CyllecTBOBaHMS. ICTOUHUKY 3JIEKTPUUECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4




bu6mmoreka [IOK

37 JlelicTBUA SIIEKTPUYECKOrO TOKA hitps://m.edsoo.ru/f0a96h2
VYpoxk-uccienoanue "JleiictBre

38 NEKTPUYECKOTO M0JIsI HA IPOBOAHUKY U 1
JIADTICKTPUKH"

39 DIEeKTPUYECKHUM TOK B METAJIJIAX, JKUJKOCTAX bubmmoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838

40 DneKkTpruYecKas 1erb U €€ COCTaBHbIE YaCcTH

41 Cuna toka. JlaGopaTopHas pabora 05 bubnuorexa [JOK
"N3mepeHue 1 peryiupoBaHHe CUJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. Bonbtmerp.

42 Ha60pre)1T0pHaﬂ pa6orT)a "U3mepenue u ’ 0.5 Bubmiorexa LHOK

" https://m.edsoo.ru/ff0a9%e14

PEryIUpOBaHKE HAMPSHKCHUSI

43 CornpoTuBieHe IPOBOAHUKA. Y A€IIBHOE bubnuorexa [JOK
COIIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh

44 AIEKTPUUYECKOTO COMPOTUBIIEHHUS TPOBOTHUKA 1 bubnunoreka [JOK
OT €ro JUIMHBI, INIOIIAaH IOIIEPEYHOr 0 https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”

4 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKSHHUSL. bubnmnorexa [JOK

5

3akon OMa 1t y9acTKa 1enu https://m.edsoo.ru/ff0aa44a
Jlaboparopnast paborta "HccnenoBanue

46 3aBUCUMOCTH CHUJIbI TOKA, UAYILETO YEPE3 1 bubnuotexa [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia

48 CJIO)KEHUS HaNPsDKEHUN TTPU 1 bubnmoreka [JOK

MOCIEA0BATEIILHOM COCIMHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58




JlabopaTopHas padota "l[IpoBepka npaBuiia

49 JUTSL CWJIBI TOKA TIPU MapajuieIbHOM 1 Bubmioreka LIOK
P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pewrenne 3anau Ha npumeHeHue 3akoHa Oma bubmmoreka [JOK
JUI Pa3JIMYHOTO COEIUHEHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubnmoreka [JOK
3akon Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlaboparopnas pabota "Onpenenenue paboTh 1 bubnnoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUECKUE IIETH U TOTPEONTEITN
53 3JIEKT pI/IquKoﬁ SHEPIruu B 6II)>IT Kopotkoe Bubmorexa IIOK
P P Y- 2OP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
"DrekTpuuecKue 3apsbl. 3apsLKCHHbBIC Tela U bubnnoreka [JOK
54 . o
ux B3aumonenctsuia. IlocTosHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
55 "JrekTpuuecKue 3apsabl. 3apsHKEHHbBIC Tela U bubnuotexa [JOK
ux B3auMoaencTBus. IlocTosSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"
56 [TocTossHHBIE MAarHUTBI, UX B3AaUMOJCHCTBUE
57 Ypok-uccrnenosanue "M3yduenue nonei 1 bubnmnorexa [JOK
MOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
53 MarnuTtHoe noje. MarHuTHoe moJie 3eMITH | bubnmoreka [JOK
€ro 3HaueHHe IS )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe mnojie
59 BJIEKT I/II':)IGCKOFO TOKa MarHuTHoe 1nose bubmorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHHUKE.
P POM: y BuGnnorexa [IOK
60 JlaGopatopHnas pabota "MU3yueHue nercTBus 0.5

MarHMTHOTO TIOJISI Ha MMPOBOJTHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




DNeKTpoABUTaTENIb HOCTOSHHOIO TOKA.
Hcnonb3oBaHue 2I€KTpoIBUTaTENCH B

61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE. 1 buGmorexa LIOK
https://m.edsoo.ru/ff0ac86c
JlaGopatopunas pabora "KoHcTpyupoBanue u
n3y4deHue paboThl dJEKTpOABUTATENSA"
62 OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHON 1
naaykuuu. [Ipasuno Jlenna
Onekrporereparop. CrocoObl MOTydeHUs
63 ANEKTPUYECKON SHEPruu. DJIEKTPOCTAHLIUY Ha 1
BO300HOBIISIEMBIX HICTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME 1
"DJIeKTpUUECKUE U MATHUTHBIE SIBJIICHUS"
65 KonTponbhas pabota no teme 1 bubnuorexa [JOK
"DJIEKTPUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme | bubnuorexa [JOK
"TennoBsie siBICHUS" https://m.edsoo.ru/ff0acc5e
PezepHblil ypok. Pabota ¢ TekcTamu 1o teme bubnuoreka [IOK
67 n =4 = " 1
ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne uudgposbie
Tema ypoka
/i Yp Beero KOﬁHTpOJ‘IbHLIe HpﬁaKaneckne 0BpasoBaTeNbHbIE
padoThbI padoThI pecypesi
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTENIBHOCTh | bubnuorexa [JOK
MEXaHUYECKOI'0 ABMKCHHS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIIMHEHOE JBHYKEHUE 1 Bubmiorexa LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOIUHEHHOE TBHKCHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsimosHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBHJKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHUsI TeJIa TIPH PaBHOYCKOPEHHOM 1 1 Eggggg}fgszggima db18
JIBHKEHUHU IO HAKJIOHHOM IIOCKOCTH" — :
8 CBoOoanoe nanenue tei. OnsITel [ammnes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [Tepuon n yactora obpamenus. Jluneitnas u 1 Brbmiorera [IOK
YIJ10Basi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 L{eHTpOCTpEMUTENBLHOE YCKOPEHUE 1
. bu6mmorexa [IOK
11 ITepsrnit 3akon HeroToHa. BexTop critel 1
p P https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. PaBHoaeicTByro1Iast 1 bu6mmoreka [JOK

chJia

https://m.edsoo.ru/ff0ae72a




bu6mmoreka [IOK

13 Tpetuii 3akon Herotona. Cynepno3uius cui https://m.edsoo.ru/fi0aco82
14 Pemenune 3a1ay Ha NpUMEHEHUE 3aKOHOB bubmmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aebbc
bubmuorexa [JOK
15 Cuna ynpyrocru. 3akon ['yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anaud no reme «Cusa ynpyroctu»
JlabopaTtopHas pabota «OrnpeneneHue bubnnoreka [HOK
17
JKECTKOCTH NPYKUHBD https://m.edsoo.ru/ff0aece28
bu6mmoreka [IOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pewenue 3anau no reme «Cuiia TpeHUs» bubmorexa [TOK
5 P https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabora "Ornpeznenenue bubnnoreka [JOK
kod(uImeHTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3agau mo teme "3akonsl HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna TpeHust"” https://m.edsoo.ru/ff0afb8e
2 Cuna Ts>KeCcTH M 3aKOH BCEMHPHOTO bubnnoreka [JOK
TATOTEHHUs. Y CKOpEHUE CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBUTalMOHHOrO HeHTpa (ConHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSOKECTH U bu6mmoreka [JOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 IIepBas kocmuueckas CkopocTs. HeBecomocTs bubnnorexka [JOK
U NIEpErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOUKHU.
AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe bubnmoreka [JOK
26 R I
TBEPIOTO TENA C 3aKPENIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIeHus
27 MowmeHT cuibl. LleHTp TsKeCTH




Pentenue 3amaud mo teMe "MOMEHT CHIIEL.

bubmuorexa [JOK

28 Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
29| "Mexammaeekos amnene. Baamiosicrmne BuGmnorexa LIOK
Ten" https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabota no teme "MexaHudeckoe bubmmoreka [JOK
nBxeHue. Bzaumopeiicteue ten" https://m.edsoo.ru/ff0b06ec
S coxpunenn vy Yiapytoe n neympyros Bu6miorera LIOK
R — https://m.edsoo.ru/ff0b07fa
37 Pewenue 3anau no reme "3akoH cOXpaHEHUs bubnuorexa [JOK
umnyibca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B
IPUPOJIE U TEXHUKE"
34 Mexannueckas paboTa U MOITHOCTh ngg;ﬁfg;gg}?mb 0284
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnunorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Onpenenenue padoThbl
36 CHWJIBI TPEHUS TIPYU PABHOMEPHOM JIBHXKEHUU
TeJa M0 TOPU30HTAIBHON OBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas
SHEPTus
33 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «3ydeHue 3akoHa bubnmnoreka [JOK
COXPAHEHUS DHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE TBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
49 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnnorexka [HOK

Kosiebanus. Pesonanc

https://m.edsoo.ru/ff0b2010




43

MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTb IIEpUoJa
KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACChI
rpysa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaliieHre YHEPTUU TP MEXAHHUECKUX
KOJIEOaHUIX

46

JlaGopaTtopHas pabora «OnpeneneHue
Y4aCTOTHI U TIEpHUOIa KOJIeOaHU TIPY>KUHHOTO
MasITHUKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJia KojieOaHuii rpysa,
IMMOABCIICHHOI'O K HUTHU, OT MACCBHI I'py3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOWCTBA
MeXaHu4eckux BoJH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHUYecKue BOTHBI B
TBEPIOM Tene. CelicMuiecKre BOITHBI"

50

3By1(. PaCHpOCTpaHCHI/Ie " OTPAKCHHUC 3BYyKa

51

VYpoxk-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJE U TEXHHUKe"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
"3aKkoHbI cOXpaHeHHs. MexaHnyecKue
K01e0aHus U BOJHEI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2510

55

KonTtponbHas pabota mo teme "3akoHbI
coxpaHeHus. MexaHn4deckue KoleOaHus u
BOJTHBI"




56 DJIEKTPOMAarHUTHOE 10Je. DIEKTPOMArHUTHbBIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoICTBa 2JICKTPOMAarHUTHBIX BOJH
Ypoxk-koudepenuus "lkana
bubnnoreka [HOK
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHue 1
N " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U
VYpoxk-uccinenosanue "M3yuenne cBONCTB
bubnnoreka [HOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO 1
MOGHITBHOTO TenedoHa” https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3agau Ha onpeiesieHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpoMaruuTHas npupona ceera. CKOpocTb bubnuotexa [JOK
cBera. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe
bubnnoreka [JOK
62 pacnpocTtpaHeHue csera. 3arMenus ConHua u 1
Tysbi https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bubnnoreka [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKEHUS 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubnnoreka [JOK
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO 1
https://m.edsoo.ru/ff0b3c5¢c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopnast paborta "HcciaenoBanue
66 3aBUCHUMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AYX-
crekso""
VYpoxk-koupepennus "Mcrnonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:

CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBSI3b"




bu6mmoreka [IOK

68 JIunzel. OnTHyeckas cuia JIMH3bI htps://m.edsoo.ru/f0b3R2c
. bu6mmoreka [IOK
69 [TocTpoenne n300pakeHNH B IMH3AX hitps://m.cdsoo.rw/ f0b4d4a
JlaboparopHas pabota "Onpenenenue
70 q)OKy]é)HOFI(: paC(IJ)TOSIHI/ISI u OII)ITiquKOﬁ CHJTBI bubmiorexa [IOK
o " https://m.edsoo.ru/ff0b4206
coOuparoIien JMH3bI
71 Ypok-koHpepenmus "OnTuyeckue TNH30BEIC bubnuorexa [JOK
puoopsI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa LIOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "ledextsl 3penust. Kak
COXpaHMTb 3peHue"
Paznoxxenue 6enoro ceera B crieKTp. ONbITHI
74 Hprorona. Cnoxenue CHCKTpaJII)HLII)X IIBETOB. Bubmorexa IIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlabopaTtopHas pabota "OMBITHI 11O
75 pasyioKeHUIo 0eI0ro cBera B CIIEKTp U bubnuoreka [IOK
BOCIIPUATHIO I[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpok-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA!
qucnepcus, tHTepdepeHnus U U paxus’”
77 OmneiTel Peszepdopaa v mianerapHas Mojieb bubnuotexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Moaens aroma bopa
79 Hcnyckanue 1 NOTJIoUIeHHE CBETa aTOMOM. bubmuoreka [IOK
KBanTsl. JInHelyaTbie CIEKTPEI https://m.edsoo.ru/ff0c144c
20 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnmoreka [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTnBHOCTE 1 €€ BUOBI Bubamorexa [IOK

https://m.edsoo.ru/ff0c1672




bu6mmoreka [IOK

82 Crpoenue atomHoro sapa. HykinonHas moaens
p AP YK A https://m.edsoo.ru/ff0c18ac
83 Paguoaxktusnbie npespamienus. FM130Tonsl Bubmioreka LIOK
PEBp ' https://m.edsoo.ru/ff0clal4
24 Pemenue 3amau mo teme: "PanmnoakTHBHEIE bubmuorexa [JOK
npeBpauieHus’" https://m.edsoo.ru/ff0c1bda
85 Ilepuon nonypacnana
26 Ypok-koHpepenmus "PagnoakTHBHBIC bubnnoreka [HOK
U3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
R7 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsiI0BOTO U MAaCCOBOI'0 YK CET https://m.edsoo.ru/ff0c1c58
OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U bubnuoreka [IOK
88
JHEPIUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "Anepusie peakuun”
Peaxuuu cunresa u nenenus saep. Mictounuku bubnuorexa [JOK
90 N
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.
91 JleficTBHS paquOaKTUBHBIX U3JIy4EHUH HA
JKUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
9 "DNEeKTpPOMarHuTHOE MOJIE. bubnuoreka [IOK
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTpomnpHas pabota mo Teme
93 "DEeKTPOMarHuTHOE TMOJIE.
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
SIBIICHUS"
[ToBTOpenue, o606menHue. JlabopatopHsie bubmmoreka [JOK
94 n L n .
paboThI o Kypcy "B3anmMopeiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Pemenue
P Hl bubmuorexa [JOK
95 pacUeTHBIX U KaYECTBEHHBIX 3a/a4 [0 TeME

"TermioBble nponecch "

https://m.edsoo.ru/ff0c2572




IToBTOpenue, 0600IeHNE. Permenune

bu6mmoreka [IOK
96 PaCUYETHBIX ¥ KQUECTBEHHBIX 3a/1a4 110 TEME 1
" “n https://m.edsoo.ru/ff0c2a22
KIIJI TenaoBBIX ABUTaTEICH
I1 600 .P
oBTOpeHHe, 00001eHue. Pemenue Butmorexa LOK
97 pacUeTHBIX U KaYECTBEHHBIX 3a/a4 10 TeME 1
" " https://m.edsoo.ru/ff0c2b30
KIIJ] anexTpoycTaHOBOK
[ToBTOpenue, o606meHue. JlabopaTtopHbie bubnunoreka [HOK
98 1 1
paboThl o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c2¢c52
99 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubmmoreka [IOK
110 TeMe "3aKOHbI COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
no teme "Konebanust u BoiaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600eHue. Pabora ¢ TekcTamu 1
no teme "KBanToBas u simepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







YUYEBHO-METO/JINYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» dusuka, 7 knacc/ [epeimkun A.B., M.: [lpoda

» dusuka, 8 knacc/ [lepeimkun A.B M.: Jlpoda

» dusuka, 9 xknacc/ [epeimkun A.B., I'ytauk E.M., M.: JIpoda

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 kiacchbl
(aBTopsi:A.B.Ilepriikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o gusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YICOHHUKOM:

4. Ileporkun A.B. @usnka. 7 kinacc. YueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.M. COopHHK BOIIPOCOB U 3aj1a4 1o ¢puszuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

8 KJIIACC

1. PaGouas mporpamma. @usnka. 7 — 9ximacchl: yueOHO-METOINIECKOTO TOCOOHS
/coct. TuxonoBaE.H. — 2-e u3x.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€TO 00pa3oBanus. Pusnka. 7 — 9 kiacchl
(aBTopsl:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

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



BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM yUSOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOnpocoB U 3aja4y no ¢pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. ActaxoBa T.B. ®usuka. 8 knacc. Jlabopatopusie padotsl. KoHTponbHBIE
3amanusi. —Caparos:Jluieit, 2014..

7.A.B. Ilepbimkun ®@usnka-8xi 2017 M. [Ipoda

11.H.B. ®unonoruuy Metoanueckoe nocodue 2015 M. [Ipoda

8.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe U KOHTPOJIbHBIE PAOOTHI-8 Ki1acc
2017 M. Ipoda

9.B.B. llaxmatosa ,O.P. Illedep Anarnoctuueckue padbotsl -8 kinacc 2016 M.

Hpoda

9 KJIACC

1. PaGouas nporpamma. @usnka. 7 — 9ximaccel: yueOHO-METOUIECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e u3x.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€TO 00pa3oBanus. Pusnka. 7 — 9 kiacchl
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:



4. leppimkun A.B. ®usnka. 7 knacc. Y4ueOHUK it 0011e00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 110 ¢usuke. 7-9 k1. — M.:
IIpocsenienue, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIC
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. «KoHTponpHO-u3MepuTenbubie Matepuansl. Pusnka. 7-9 xkinacce/Coct. H.U.
3opuH. — 2-e uza.,nepepad. — M.:BAKO, 2013.

8.KoHTposIbHBIE U CAMOCTOATENBHBIE pa0OTHI MO PU3HKE. 9 KIacc: K yUeOHUKY
A.B. Ileppiukuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomuena. — M.
N3natenscTBO «OK3ameny, 2014,

9.Tectol no pusuke. 9 knacc: k yueOHuky A.B. [leppiikuna, E.M. I'yTHUK
«Dusuka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 knacc. TemaTuueckue TeCToBbIC 3aManust 715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — fApocnasns: OO0 «Axkagemust
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

7 KITACC . bubnuoteka — Bc€ no npeamety «Duszuka». — Pexxum nocrtymna:
http://www.proshkolu.ru

2. BugeoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru



3. Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX pECYypCcoB. — Pexum
noctyma: http://school- collection.edu.ru

4. laTepecHble MaTepralibl K ypokaMm (PH3UKH TI0 TeMaM; TECTHI 10 TeMaM;
HarJIsaHbIC TOCO0us K ypokam. — Peskum noctyma: http://class-fizika.narod.ru
5. [ludposeie 0OpazoBaTenbHBIC pecypchl. — PexxuMm qoctyma:
http://www.openclass.ru

6. DnekTpoHHBIe YUeOHUKH 0 pusnke. — Pexxum goctyna: http://www.fizika.ru
8 KJIIACC

1. bubnanoreka — Bc€ o npeamery «Puzuka». — Pexxum pgocryna:
http://www.proshkolu.ru

2. BuaeoonsITsl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Eaunas xosutekius qudpoBbIX 00pa3oBaTeIbHbIX PECYpPCOB. — Pexxum
noctymna: http://school- collection.edu.ru

4. lntepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;
HarJISIHbIE TTOCOOMS K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuMm gocryna:
http://www.openclass.ru

6. DnekTpoHHBIE YyueOHUKH TI0 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
9 KJIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

2. Enunas komiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexkum

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



3. MlaTepecHbie MaTepHalibl K ypoKaM (DU3HMKH 110 TEMaM; TeCThI IT0 TeMaM;
HarJIsaHbIC TOcOO0Us K ypokam. — Peskum noctyma: http://class-fizika.narod.ru

4. lludpossie oOpa3oBaTenbHbIC pecypchl. — Pexxum mocTyma:
http://www.openclass.ru

5. DnexktpoHHBIe YueOHUKH 0 pu3nke. — Pexxum goctyna: http://www.fizika.ru
6. Enunast kosekius udpoBbix 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

7. ®enepanbHbIi EHTP HHPOPMAIIMOHHO-00pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

8. UuTepuet ypok. http://interneturok.ru/ru/school/physics/
9.T'azeta «1 centssOps» Marepuainl o ¢usuke. http://archive.1september.ru/fiz
10. XXusas pusnka: oOydaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

11. ®uzuka.ru. http://www.fizika.ru/
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