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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHMs COCTaBJIE€HA HAa OCHOBE
MIOJIOKEHHUH U TPpeOOBaHMI K pe3ybTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOI 00pa3oBaTeIbHOIM
nporpammel, npeacraBieHHbIXx B PI'OC 00O, a Takxke ¢ yuérom (eaepanbHOil paboueil mporpaMMel
Bocniutanus u Konuenimu npenojaBanus yueOHoro npeamera «Duznkay.

Copnepxanue mporpaMMsbl 1Mo (HU3UKE HAmpaBieHO HAa (HOPMUPOBAHHME €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYarOIIMXCS W OPraHU3alMi0 M3ydeHUs (PU3MKH Ha JeATeNbHOCTHONW OCHOBE. B
nporpamme 1o (U3UKE YUUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO MpeaMeTa B peau3aniy TpeOOBaHUiA
OI'OC OOO K miIaHupyeMbIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3ysibTaTaM OOydeHHs, a Takke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHwUsl.

[IporpaMmma mo ¢Qu3uke ycTaHaBIMBAaeT pachnpeaeieHrue Y4eOHOTO MaTepuaia IO Trojam
oOyueHus (1o Kj1accam), mpeiaraeT NpUMEPHYIONOCIE0BaTENbHOCTh U3YYEHHSI TEM, OCHOBAHHYIO Ha
JIOTHIKE Pa3BUTHS MPEJAMETHOTO COACPKAaHUS U YIETE BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIIUXCS.

[Tporpamma 1o Qusuke pa3paboTaHa C IETbI0 OKa3aHUS METOAMYECKON TMOMOIIM YYHTENIO B
co37aHUU paboyvel mporpaMMel 10 yueOHOMY MPEMETY.

MecTo npeaMera B y4eOHOM IJIaHe

@dwusmKa SBISETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKaT B OCHOBE MPOIECCOB M SIBJICHUN, WM3Y4aeMbIX XHMHEH,
Oouosorueit, actpoHomueil u ¢uznyecKkol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MUpa, MPEIOCTaBIsIeT HanboJiee sICHbIe 00pa3ilbl MPUMEHEHHsST HAayJYHOTOMETO/1a MO3HAHWS,
TO €CTh Ccroco0a IMOTydeHHsI TOCTOBEPHBIX 3HAHUI O MUPE.

OnHa 13 TIIaBHBIX 337124 (U3UUECKOTO 00pa30BaHUs B CTPYKTYpE 00I1ero o0pa3oBaHusi COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH U MHTEpECa K HayKe y 00ydaroIuxcs.

W3yuenne ¢u3ukun Ha 06a30BOM YpOBHE MpEANoJaraeT OBJAJEHHE  CIETYIOLUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOILUMUECTECTBEHHO-HAYYHYIO IPaMOTHOCTb!

- HAYYHO OOBSICHSTD SIBJICHUS;
- OLIEHUBATh U MIOHUMATh 0COOEHHOCTH HAYYHOTO UCCIIEIOBAHUS; HHTEPIPETUPOBATH JAaHHBIE U
MCI0JIb30BaTh Hay4yHbIE JOKA3aTEeNbCTBA JIJISIONYyUYEHUS BHIBOJIOB.

Henu uzydyenus Gpusmku Ha ypoBHE OCHOBHOTO 001Iero oOpasoBanusionpenenensl B KoHuenuuu
npenojaBanusi yueOHoro npeamera «@Dusuka» B 00pa3oBaTelIbHBIX Opranusanuax Poccuiickoi
Oenepannu, peain3yonX OCHOBHbBIE 00I1e00pa3oBaTeIbHbIE TPOTPAMMBI, YTBEPKIEHHOH pelieHrneM
Komnernn MunnctepcerBa npocsenieHus: Poccuiickoit @eneparuu (mpotokoi ot 3 aekadps 2019 r. Ne
[1K-4BH).

Heaun u3yyenus: GU3NKU:

- mpuoOpeTeHne UHTepeca U CTPEMIICHUS 00YJaroIINXCs K HAyYHOMY M3yYEHHIOIPUPOIbI, pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

- pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUA U (POPMHPOBAHUEHCCIIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

- popMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa W3y4eHHUsS OCHOBCTPOEHUS MaTepUU U
(GyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

-popMupoBaHHE  TPEACTaBICHUI 0 pomu (u3MKKM  AS  pa3BUTHS  APYTUX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHUH;

-pa3BUTHE TMpEACTAaBIEHUN O BO3MOXHBIX cdepax Oyaymieid mnpodecCHOHATBbHOM IesITeNbHOCTH,
CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K JajbHEHIIeMy 00yU4eHHIOB 3TOM HalpaBlICHHUH.

JlocTikeHre 3TUX IeNiel mporpamMMbl 1Mo (U3MKe Ha ypOBHE OCHOBHOTOOOILEro 0Opa3oBaHHUs
obecrnieunBaeTcs pelIeHUEM CIEIYIONUX 3a1aY:

-puoOpeTeHNe 3HAHUIA O TUCKPETHOM CTPOCHHU BEIIECTBA, O MEXAHHUYECKUX,TEIJIOBBIX,



ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
- IpHOOpeTeHne yMEHUH  ONMUCHIBaTh U OOBACHATH (hU3HUYECKHE ABJIGHUS  C
MCTIOJIb30BAHMEM TTOTYYEHHBIX 3HAHHIA;
- OCBOEHHUE METOJIOB PELICHUS MPOCTEUIINX PAacUETHBIX 3aJ1au C UCIOIb30BaHUEM (PU3HUECKIX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4; pa3BUTHE YMEHHH HAOII0IaTh
MIPUPOJIHEIE SBIICHUS U BBIIOJIHATH OTBITHLIA00PATOPHBI pa0OTHI U SKCIIEPUMEHTAIBLHBIC
MCCIICIOBAHUS CUCIIOIB30BAHNEM H3MEPUTEIBLHBIX TPUOOPOB;
- OcBOeHHE MPUEMOB paboThl ¢ WH(PopManueld (U3NIECKOTO CONCpKAHUS,BKIIOUYAss HHPOPMAIIUIO O
COBPEMEHHBIX JIOCTIKCHHUAX (PU3UKH, aHAIN3 U KPUTUIECKOE OLICHIUBAHUE UH(.;
- 3HAKOMCTBO cO cdepamu npoPecCHOHATBHON JIEATCIBHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (DU3MUCCKON HAYKH.

Ha wu3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUS
otBoauTCcs 238 wacoB: B 7 kiacce — 68 yacoB (2 vaca B Hemeno), B8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 gaca B Henenio).

[Ipennaraempiii B mnporpamme 1o (¢uU3MKE MepeyeHb JTabopaTOpHBIX pabOT M OMNBITOB HOCHUT
pEeKOMEHAATEIbHBIA XapaKTep, YUUTENb JejlaeT BbIOOp MpPOBEAEHHUS J1a0OpaTOPHBIX pabOT U OIBITOB C
y4€TOM HHIUBUAYAJIBHBIX OCOOEHHOCTEH OOyuaromuxcs, CIHCKa HKCIEPUMEHTANbHBIX 3aJaHui,
IIpe/UIaraéMblX B paMKaxX OCHOBHOTO FOCYAapCTBEHHOT'O dK3aMeHa 10 (pU3HKeE.

COIAEPKXAHUE YYEBHOI'O KYPCA

7 KIIACC

Pasznen 1. ®u3nka v eé pojib B NO3HAHUU OKPYKAKOIIEro MUPA.

®usznka — Hayka o mnpupojne. SBneHus npupoabl. Dusznueckue SBICHHUS: MEXaHUYECKHE,
TEIJIOBBIE, JIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl. M3mepenune Qusnueckux BenuuuH. Dusnueckue npuUOOPHI.
[TorpemHocTh 3MepeHuit. MexayHapo1Has CUCTEMA €IMHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKU M3Y4aroT Mpupoay. EcrecTBeHHO-HAaydHBIH METO
MO3HAHUS: HaOJI0/IeHUE, TTOCTAHOBKAa HAayYHOTO BOIPOCA, BBIABI)KEHUE THIOTE3, SKCIEPUMEHT IO
MIPOBEpKE THUIOTE3, O0bACHEeHHWE HabmogaemMoro spieHua. OnucaHue ¢GU3NYECKUX SBICHUN C
HOMOIIIBIO MOJEIIEHN.

Hemoncmpauuu.

MexaHn4eckue, TerIoBbIe, SIEKTPUUECKIEe, MarHUTHBIE, CBETOBbIC siBJIeHUs. Dusnueckue npuboOpsl U
mpoueaypa IpsSMbIX U3MEPEHHI aHAJIOTOBBIM HIM(PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomot u onvimol.

Omnpenenenue EeHbl IEIeHUs MIKAIbl U3MepUTENbHOTO npudopa.M3mepenue paccrosHuii. Msmepenue
o0BEMa xxuaKoCcTH U TBEpAOTO Tena.Onpenenenne pa3mMepoB Mabix Tel. 3Mepenue TemmepaTypbl MpH
MTOMOIIIM >KMJIKOCTHOTO TEPMOMETpa U JaTunkareMieparypbl.llpoBeneHne nccieqoBanus o NpoBepke
TUMOTE3bI: JaTbHOCTD MONETANIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIIIe, YeM OO0JIbIIIe BBICOTA
MycKa.

Pa3nen 2. IlepBoHayaibHbIe CBeJeHHS O CTPOEHUH BelllecTBa.

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpoeHHe BemiecTBa. J[BwxkeHue wyacTul BenlecTBa. CBs3b CKOPOCTH JBMXKEHHMSI YacTHIl C
Temrneparypoil. bpoyHoBckoe mBmwkenue, muddysus. BzaumonelcTBHE UYacTHIl BelIeCcTBa:
MPUTSKEHUE U OTTAJIKUBAHUE. ATperarHble COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3aMMOCBS3b MEXKIy CBOMCTBAMH BEUIECTB B PA3HBIX arperaTHBIX



COCTOSAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OCO6€HHOCTI/I arperaTHbIx COCTOSIHUH BOJHI.
Hemoncmpayuu.
Habnronenue 6poyHoBckoro neumxenus. Habmonenue muddysun. Habmonenne sBiIeHUH,
OG’bSICHSIIOH_II/IXCSI MNPUTSKCHUEM HWJIM OTTAJIKUBAHUCMYACTHUI] BEIICCTBA.
Jlabopamopnwie padbomul u onvimot.
OrneHka uaMeTpa aToMa METOJIOM PSIOB (¢ UCTob30BaHueM (poTorpaduii). OnbITH 10 HAOTIOACHHUIO
TEIJIOBOTO paclIupeHus razoB. OnbITh IO OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHUSL.

Paznen 3. /IBu:KeHHe M B3aUMO/IeiicTBHE TeJl.

Mexannyeckoe nBUKeHUE. PaBHOMepHOe M HepaBHOMepHOoe JBuxkeHHe. Ckopoctb. CpenHss
CKOpPOCTh NP HEPABHOMEPHOM JBIDKEHHH. PacuéT myTH ¥ BpeMEHHU ABIKEHH. SIBIIEHHE MHEPLIHU.
3akoH nHepuy. B3anMoaelcTBre Tel Kak MpUYMHA W3MEHEHHs CKOPOCTH JBIKEHHS Tel. Macca Kak
Mepa UHepTHOCTH Tena. [lmoTHocTh BemecTBa. CBsI3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE
o0bpéma BemiecTBa. Cuila Kak XapakTepUCTHKa B3auMoJeiicTBus Ten. Cuna ynpyroctu u 3akoHl yka.
W3MepeHune CHItbl C IOMOIIBI0 JUHAMOMETpa. SIBIeHHe TATOTEHHS U cuiaTspkecTr. CHila TSHKeCTH Ha
npyrux ruaHerax. Bec Tema. HeBecomocTh. CnokeHue CHWII, HaIpaBJIEHHBIX MO OJHOW MpPSIMOM.
PaBnopeiicTBytomas cui. Cuia TpeHusi. TpeHHe CKOJIbKEHUsI U TpeHHe Mokosl. TpeHue B npupoae u
TEXHUKE

Hemoncmpayuu.

Habnronenne MexaHUYeCcKOTo ABIDKEHHS Tena. Mi3mepeHue CKopoCcTH MPSIMOJIMHEHHOTO IBHYKCHUSI.
Habmonenue siBnenus nnepuuu. HaOnroneHrne n3MeHeHUs! CKOPOCTHU MpH B3auMoieicTBuu Teia.CpaBHEHNE
Macc Mo B3auMOJEHCTBUIO Tell. CII0KEHUE CUJI, HAIPABJIECHHBIX M0 OJHON MPSMOM.

Jlabopamopnuwie padbomot u onvimol.

OnpeneneHne  CKOpPOCTH  PaBHOMEPHOTO OBUOKEHUS  (WIapuka B YKUAKOCTH,MOJIEIH
ANEKTPUIECKOTO aBTOMOOWIIS M TaK aajiee). OnpeneneHue cpeiHeld CKOPOCTH CKOJIBKEHHST Opycka
WM IapyuKa M0  HAKJIOHHOM miockocTu. Omnpenenenue mioTHOCTH TBEpAOro Tena. OMbIThI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD pacTsKeHus (ehopMaliii) Npy>KUHbBI OT MPUIIOKEHHOM CHIIBI.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tella U Xapakrepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBjienue TBEPABIX TeJl, JKHAKOCTEl 1 ra3oB.

Hasnenue. CriocoObl yMEHBIICHHS] M yBEJIUYEHHUS naaBlieHus. [laBieHue rasza. 3aBUCHMOCTD
JaBJieHUd raza or o0wnéma, temmeparypbl. llepenaua naBneHuss TBEPABIMHU TelaMU, XKUIAKOCTSIMHU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckue MalivHbl. 3aBUCUMOCTH JABJICHUS KUAKOCTU OT TIIyOHHBI.
I'unpocratuyeckuit napagokc. Coobmaromuecs: cocyapl. ['uapaBianueckueMexanu3smel. ATMocdepa
3emnu u atMocdepHoe naBieHue. [IpuuuHbl cylecTBOBaHUS BO3AYIIHOW 0Oonouku 3emiid. OmbIT
Toppuuennu. Usmepenue atmocdepHOro naBieHUs. 3aBUCUMOCTb aTMOC(HEpPHOrO JaBIEHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl mi1s usmepenus arMochepHoro gaBieHus. JeficTBre )KUAKOCTU
U raza Ha MNOTpYyKEHHOE B HHUX Teso. BolTankuBaromias (apxumenoBa) cuia. 3akoH ApxXumesna.
[LIimaBanue tein. Bo3nyxoruiaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JIaBIIEHUs ra3za ot Temnepatypsl.llepenada naBieHus >KUIKOCTHIO M Ta30M.
CooOmaromuecs cocysl. ['uapasnuueckuii mpecc. [IposiBnenue neiicTBust aTMOCPEpHOTO JTaBICHHSL.
3aBUCUMOCTDH BBITAKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYXKEHHOM YacTH Tela WUIIOTHOCTU KHUAKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CUITBI BECY BHITECHEHHOM KUAKOCTH. YCIIOBHE IJIaBaHUs TeJ: IJIaBaHHe
WU TIOTPYXEHUE Tel B 3aBUCHUMOCTH OTCOOTHOIIECHHMS IJIOTHOCTEH Tella U KUIAKOCTH.

Jlabopamopnwie padomul u onvimot.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMa MOTPY:KEHHOU BIXKHIKOCTH YacTH Tela.
Ornpezenenre BBITAIKUBAIONICH CUIIBI, IEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUIAKOCTh. [IpoBepka
HE3aBHCHMOCTH BBITATKUBAIOIIEH CHUIIBI, JEMCTBYIOIIECH HA TEIO B KUAKOCTH, OT Macchl Tefa. OMbITHI,



JEMOHCTPHUPYIOIIHUE 3aBUCHUMOCTh BBITAJIKUBAKOLIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B KUJKOCTH, OT
00BEMa TOTPYKEHHON B )KUIKOCTH YACTH TeJa ¥ OT TNIOTHOCTH JKUIKOCTH.

Konctpynpoanue apeomerpa Wil KOHCTPYUPOBAHUE JIOJKH U OIIpEIeIIeHUE €€ Ipy30M0AbEMHOCTH.
Pa3nesa 5. PaGora u MOIIHOCTB. DHePrus.
Mexannueckas padota. MomrHocTs. IIpocTbie MeXaHU3MBI: pbIyar, 00K, HAaKIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecHs pblyara. [IpumeHeHue npaBuiia paBHOBECHs pblyara K 0JI0Ky. «30JI0TO€ MPABUIIO» MEXAHUKH.
KIIJI mpocteix mexaHusmoB. IlpocTeie MexaHM3MbBl B OBITY M TEXHHMKE. MexaHUuYeckas BSHEpIHUs.
Kunernueckas u noreHuuanbHas sHeprus. lIpeBpalenre 01HOTO BUIa MEXAaHUYECKOW DHEPTUU B JPYTOMU.
3aKOH COXpaHEHUs DHEPTUU B MEXAHHUKE.
Jemoncmpayuu.
[IpuMepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopusie pabomol u onvimol.
Onpenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBKEHUU TeJa OrOPHU30HTAIBHOM
nosepxHocTh. MccnenoBanue ycnosuil paBHoBecus poeruara.Jizmepenne KII/ HakIOHHOM IIJIOCKOCTH.
N3yuenune 3ak0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBbie siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO--KHHETUYECKON TEOpUM CTPOCHHMs BemecTBa. Macca u
pa3Meppl  aToMOB M MoJieKyd.  OmBITBI, TOATBEPXKIAIONIAE  OCHOBHBIC  ITOJIOXKEHUS
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. Mojaenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHUM
BemecTBa. Kpucrammmueckue u amopdHsie Tena. OObsiICHEHNE CBOMCTB Ta30B, KUIKOCTEHUH TBEPIBIX
T€J1 Ha OCHOBE IMOJIOKEHUH MOJIEKYISIpHO--KMHEeTH4Yecko Tteopun. CMauMBaHWE U KaMWUISIPHBIE
sBiIeHUA. TernoBoe paciiupeHue u cxatue.

Temneparypa. CBA3b TeMNEpaTypbl CO CKOPOCTHIO TEIIOBOTO JABMKEHHS 4YacTull. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHUsSI BHYTPEHHEN SHEpPruu: Tervlonepenadya u copepiieHre padoTsl. Buabl
TeIUIonepe1ayn: TeIIONPOBOIHOCTb, KOHBEKIIHS, U3JIyUYEHHUE.

KonunuectBo TemnoTel. Y aenbHas TEINIOEMKOCTH BelecTBa. TernaooOMeH UTeraoBoe
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. [lnaBienue u oTBepaeBaHue KPUCTAIUIMUECKUX
BEIIECTB. Y IeNbHas TerioTa miasienus. [lapooOpasoBanue u konaencauus. Mcnapenue. Kumnenue.
VYaenpHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb TeMIIepaTypbl KUIEHUS OT aTMOC(hepHOro

naBieHus. BraxHocTs Bo3ayxa.

DHeprus TOIIUBA. Y IelibHas TeIuioTa cropanus. [IpuHuunel paboThl TEIIOBBIX ABUTaTesei

KIIJ] remnmoBoro nsurarens. TemioBble IBUTATENU U 3allUTa OKPYXKAIOIIEH cpelibl. 3aKOH

COXpPaHEHUS U MPEBpAILlCHUs YHEPTUH B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Habmonenue 6poynoBckoro apmxkenus.Habmonenue auddysun. Habnronenue siBieHnii cMauuBaHus U
KalWUISIPHBIX siBieHuid. HabmroneHnue teroBoro pacuupenus tei. 3menenue JTABJICHUS

rasanpu W3MEHeHHH 00BbEMa M HarpeBaHUU WM  oXJIaxkJaeHuH. [IpaBuia uamepeHus
TeMiieparypbl. Buasl Teronepenaun. OxnaxaeHue npu coBepiieHnn padotel. Harpesanue mpu
coBepIIeHHH paboThl BHEMIHUMU cuiiaMu.CpaBHEHHE TEIUIOEMKOCTEH pa3muYHbIX BemlecTB. Habmonenue
kurneHus. HabmoaieHre mocTossHCTBa TeMIIepaTyphl MpH MIaBIeHUH. MoIeH TEeTJIOBBIX JBUTATENEH.

Jlabopamopnwvie pabomul u onvimot.

OnbITHI 10 0OHAPYKEHUIO IEHCTBUS CHII MOJIEKYISIPHOTO MPUTSHKEHUS. OTBITHI IO BHIPAIIUBAHUIO
KPHUCTAIIJIOB MMOBAPEHHOM cou min caxapa. OMBITH IO HAOIIOICHUIO TETIOBOTO PACIIUPEHUS
ra3oB, JKUAKOCTEH U TBEpAbIXTEN. OnpeneneHue JaBieHus Bo3ayxa B Oamone mmpuia. OmbIThl,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBICHHS BO3yXa OT €ro 00bhEMa WHATPEBaHUS WIH
oxnaxaeHus. [IpoBepka runorespl TMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIONKA KUJAKOCTH B



TEPMOMETPHUECKON TpyOKe OoT Temneparypsl. HabmroneHue n3MeHeHusl BHYTPEHHEH SHEPruu Teja

B pe3yJibTaTeTeIuIoNnepeiaun U paboThl BHEIIHUX CHJI. VccaenoBanue siBIeHUS TeriooOMeHa
IIPY CMELIMBAHUU XOJOJHON U TropsiueiBojbl. OnpeneneHre KOJIMYecTBa TEIIOThI, MOJIy4YEHHOTO
BOJIOH MpH TEII00OMEHE CHarpeThiM METAUTMYECKUM IHIUHApoM. OnpeneneHue yaeabHou
TerIoEMKOCTH BelecTBa.lcenenoBanue npoiecca ucnapenus. OnpenieaeHue OTHOCUTEIbHOM
BJIQXKHOCTH Bo3ayXxa.OnpeeneHye yenbHOW TEIUIOTH IUIaBJIEHUS JIbJa.

Pa3nes 7. dnexkTpuyeckue 1 MArTHUTHBIE SIBJICHUS.

OnexTpuszanus Ten. J[Ba pojaa 3ieKTpUYECKUX 3apsanoB. B3aumopelicTBue 3apsKEHHBIX Tell.
3akon Kynona (3aBUCHUMOCTh CUJIBbI B3aMMOJEMCTBHS 3apsDKEHHBIX TE€JI OT BEJIMYMHBI 3apsiioB U
paccTosiHUS MEeX1y TeslaMu). Dnekrpudeckoe nosie. Hanpsok€HHoCTh anexTpuyeckoro nostst. [Tpunnun
CYIEPIIO3UIINH AIEKTPUUECKUX T0JIeH (Ha KauecTBEHHOM ypoBHe). Hocurenu sanekTpuueckux 3apsaos.
DOneMeHTapHbIi  snekTpudeckuid 3apsia. CrtpoeHune aroma. [IpoOBOIHUKM M JUAIIEKTPUKHU. 3aKOH
COXPAHEHUS AIEKTPUUECKOTO 3apsaaa. DIEKTPUUECKUN TOK. Y CIOBUS CYIIIECTBOBAHUS 3JIEKTPUUYECKOTO
ToKa. VICTOYHWKM TOCTOSIHHOTO TOKa. [IeHCTBUSA SIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE,
MarHuTHOE). OJEKTPUYECKHII TOK B JKHAKOCTAX M Tas3ax. Ojekrpuueckas wnenb. Cuna Toka.
OnexTpuueckoe HamnpsbkeHue. ConmpoTHBIEHHE MPOBOJHHUKA. Y I€IbHOE CONPOTHBIICHHE BEIECTBA.
3axon Oma jui ydactka uenu. [locnenoBaTenbHoe 1 napajuieIbHOE COEAMHEHNE MPOBOJHUKOB. PaboTa
W MOITHOCTh DJIEKTPUUYECKOTO TOKa. 3akoH [[xoyms—Jlenna. DnekTpuyueckue menu U MOTpeOUTEeH
aNeKTpuIecKkoil sHepruu B ObITY. KopoTkoe 3ambikanue. IloctossHHble MarHuThl. B3ammonelicTBue
MIOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. MarautHoe nojie 3eMJId U €ro 3Ha4eHHe JUIs KU3HU Ha
3emse. OnbIT OpcTeaa. MarHuTHOE IOJIe 3IEKTPUYECKOro ToKa. [I[puMeHeHne 31eKTpOMarHuToB B
TeXHHKe. J[eficTBue MarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM. DJIEKTPOBUTATEb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3MeKTPOABUTATENICH B TEXHUUECKUX YCTpoiicTBaxX U Ha TpaHcnopte. Onbitel Dapanes.
SABnenune anekrpoMaruutTHOM wHAYKIMU. [IpaBumno Jlenna. Dnexkrporenepatop. CriocoObl MOTydeHUS
AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAHIIMH HA BO30OHOBISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3anus Teil. J{Ba posia 3IeKTpUUecKuX 3apsi0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL. Y CTPOHCTBO
U JEUCTBUE JEKTPOCKONA. DIEKTPOCTATUUECKASI HHAYKIUA. 3aKOH COXPAHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpoBOAHMKY U TUANCKTPUKUA. MOJAETUPOBAHNE CHIIOBBIX JTUHUHN JIEKTPUUIECKOTO MoJIst. UcTOUHUKH
MOCTOSIHHOTO TOKA. JIeMCTBHUS 3JIEKTPUYECKOTO TOKA. DJICKTPUUECKUI TOK B KUIKOCTH.] a30BbIi pa3psil.
N3mepenue cuitbl Toka amriepMeTpom. MzMepenue aeKTpuIeckoro HanpspkeHUs BOJIbTMETpoM.PeoctaT
Y MarasvH CONPOTHUBIICHUH. B3anmomelicTBre MOCTOSTHHBIX MAarHUTOB. MoAeTMpOBaHUE HEBO3MOYKHOCTH
paszeseHus MOJIFOCOB MaruuTa.MoiemupoBaHue MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB. OIBIT
Opcrenaa. MarHuTHOE T0JIe TOKA. DJIEKTPOMarHuT. JleicTBHe MarHUTHOTO TI0JIsI HA TTPOBOJTHUK C TOKOM.
DNeKTpoABUTraTENb IOCTOSIHHOIO TOKa. VccienoBanue siBIeHUs 3J€KTPOMAarHUTHOM MHAYKIUU. OTIBITHI
@apanes. 3aBUCUMOCTb  HAINPABJICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HHKHOBEHHUS.
DJIEKTpOTeHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomot u onvtmol.
OnpIThI 10 HAOTIOACHUIO JCKTPU3AINH T€T MHIYKIUEH U IpU  CONpPUKOCHOBeHMH. VccnenoBanue
JEHCTBUS SJEKTPUUCCKOTO OISl HA MPOBOIHUKY M AUAJISKTpUKU. COOpKa M IpoBepKa paboThI
ANEKTPUYECKOM 1I€NMU MOCTOSIHHOTO ToKa.M3MepeHne u peryaupoBaHue CUiibl Toka. M3mepenue u
peryaupoBaHue HanpsbkeHus. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UYILIErO
yepe3 pe3ucTop, OT CONMPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS Ha pe3uctope. OIbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUYECKOTO CONMPOTHBICHUSIPOBOJHUKA OT €r0 AJIMHBI,
IJIOIAIM IOTIEPEYHOTO ceYeHus U maTepuaina. IIpoBepka npaBuiia cloKeHUs HAPSYKEHUN MpU
MOCJIeI0BAaTENbHOM COEAMHEHUU ABYX pe3ucTopoB. [IpoBepka npaBuia Asis CUIIbI TOKA
MIpU NapaJIeIbHOM COETMHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3uctop. OmnpeneneHne MOIHOCTH
ANEKTPUUECKOTO TOKA, BbIAENIsAeMO Ha pe3ucrope. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKa,
UIYILIEro Yepe3 JaMIouKy, OT HanpsbkeHus Ha Hel. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
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MAarHUTHOTO B3aUMOJCUCTBUS MMOCTOSHHBIX MArHUTOB. M3ydyeHHe MAarHUTHOrO IOJISI MOCTOSIHHBIX
MarHuTOB NPH WX OOBEIUHEHHWH Hpa3zeiieHuu. MccnenoBanue AeicTBHSI AIEKTPUISCKOTO TOKA Ha
MAarHUTHYIO CTPEJIKy. OIbIThI, IE€MOHCTPUPYIOLINE 3aBUCUMOCTb CUJIBI B3aUMOJICHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl TOKA U HANPABJIEHUS TOKA B KaTylKe. M3ydeHne NeiCTBUS MAarHUTHOTO TOJIs
Ha MPOBOJIHUK ¢ TokoM.KoHCTpyupoBanue u nzyuenue padotsl anekrpoasurarens. Mamepenune KI1/]
AJIEKTPOJIBUTATENbHON YCTaHOBKHU. ONBITHI M0 UCCIICIOBAHUIO SIBJICHUS ANEKTPOMATrHUTHOMN
WHAYKIMU: UCCIEAOBAHNE N3MEHEHNUM 3HAYEHUS U HAITPABJICHUSI MHIYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHHS.

Mexannueckoe nBUKeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOTO  JBIWXKEHHA. PaBHOMepHOe  mIpsMOJMHEWHOe  ABWkeHue. HepaBHomepHoe
npsiMoJinHetHoe BkeHue. CpeHss 1 MTHOBEHHAasi CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHHH.
VYckopenue. PaBHoyckopeHHOE TpsiMosinHelHOe aBuxeHue. CpobdoaHoenaneHue. Onbitel [Mammmes.
PaBHOMepHOE nBMkKEHHME MO OKpyXHOcTH. Ilepuon m vacrota oOpaimienus JluneitHass u yriosas
ckopoctu. LlenTpoctpemutensHoe yckopenue. IlepBriit 3akoH Hprotona. Bropoit 3akon HeroToHa.
Tpernit 3akoH Hetotona. [lpunnun cynepno3uniuu cwi. Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus:
CHJIa TPEHUS CKOJIbKEHUS, CWJIa TPEHHsS TOKOs, JIpyrue Buibl TpeHHs. Cuia TSHKECTH M 3aKOH
BCEMHUPHOTO TATOTECHUsI. Y CKOPEHHE CBOOOIHOTO MaieHus. JBuxenue manet Bokpyr Comnnna. [lepBas
KocMuyeckasi ckopocTb. HeBecomocTs 1 neperpysku. PaBHoBecrne MatepranbHOM TOUKU. AOCOIIOTHO
TBEpAOE Teno. PaBHOBEcHE TBEPAOIrO Tella ¢ 3aKPEIJIEHHON OChIO BpaiieHuss. MomeHT cuitbl. L{eHTp
TspkecTu. Mmmynbe Tena. M3mMeHenue umiynbca. MMIynbc cuiibl. 3aKOH COXPaHEHHs HMITYJIbCa.
PeaktuBHOE nBIXKEHHE. MexaHnueckas paboTa v MOIIHOCTh. PaboTa cuil TSXKeCTH, yIpYroCTH, TPEHHSL.
Ces3p sHepruu U paboTsl. [loTeHIManbHas 3Heprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenumanbHass SHeprus Catod NpyxuHbl. KuHeTnueckas sHeprus. TeopemMa O KHUHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUSIMEXaHUUECKON SHEPIHUH.

Hemoncmpayuu.

Habnmionenne MexaHMYECKOTO JBUKEHUS Tella OTHOCUTENBHO pPa3HBIX TEIO0TCYETA.
CpaBHEeHMENyTeW U TPACKTOPHUI IBM>KEHHS OJTHOTO U TOT'O K€ TeJla OTHOCUTENIBHO PAa3HBIX TEIl
oTcuéra. 3mepeHue CKOpoCTH U yCKOPEHHUsI IPSMOJIMHENHOTO IBH>KeHUs. McciienoBanne npru3HakoB
PaBHOYCKOPEHHOTO ABMKeHus. Habmonenue quxeHus Tena 1no okpyxxHoctu. Habmonenue
MEXaHUYECKUX SIBICHUH, MPOUCXOALUIMX B CHUCTeME OTcuéTa. «Tenexka» npu e€ paBHOMEPHOM
U YCKOPEHHOM JIBI)KEHUHU OTHOCUTENIbHOKaOuHeTa (GPU3HKHU. 3aBUCUMOCTb YCKOPEHUS Tella OT MacChl
Tena U JeicTByromleil Ha Hero cuiibl. Habmioienre paBeHCTBa CHII TP B3aUMOICHCTBUU
ten.M3MeHeHue Beca Tesa py yCKOpEeHHOM JABrxkeHuu.llepenaya umiynbca npu B3auMo1€CTBUN
ten. [IpeoOpa3oBanus sHEpruu npu B3anMoeiicTeuu Ten. CoxpaHeHne UMITYIIbca IPU HEYIPYToM
B3aumoieiictBu. CoxpaHeHne UMITyIlIbca Mpu a0COMIOTHO YIpYroM B3anmoeiicTeun. Habmonenue
peakTUBHOTO JABIKeHUsA. CoXpaHeHHE MEXaHUYECKOM SHEPTUH MTPU CBOOOIHOM Ma/ICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPIHH MpU JABUKEHUU Tella MoJ JCHCTBUEMIIPYKUHBI.

Jlabopamopnwvie pabomul u onvimot.

KonctpynpoBanue Tpakra 1715 pa3roHa U JajJbHEUIIEro paBHOMEPHOTOJIBUXKEHHUS IIapUKa WK
Tenexku. OnpeneneHue cpeiHeil CKOPOCTH CKOJIBXKEHHsI OpycKa MM JIBUKEHMS HIapUKaro
HAKJIOHHOM IUIOCKOCTH. OIpesielieHne yCKOPEHUs Tella IIPU PaBHOYCKOPEHHOM JIBUKEHUH 110
HAKJIOHHOM IUIOCKOCTH. MccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHU IIPA PaBHOYCKOPEHHOM
JBYDKEHUH 0e3 HaualbHOM ckopocTu. [IpoBepka rumnoTessl: eciu npu
PaBHOYCKOPEHHOM JBM)KEHUH 0e3 HayallbHOW CKOPOCTH IYTH OTHOCATCS Kak psifi HEYETHBIX YUCE, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBHI. MccienoBanne 3aBUCUMOCTH CUIIBI TPEHUS
CKOJIBXKEHUS OT CHIIbI HOPMaJIbHOTO JaBiieHus. Onpeenenue KodpPUIMeHTa TPEHUS CKOIbKEHUS.
Onpenenenue x€cTKOCTU NPy UHBI. Onpenenenue padoThl CHIIbI TPEHUS P paBHOMEPHOM



JBWKEHUU TeJIa TOTOPU30HTAIBbHON MOBEPXHOCTH.
Onpenenenne paboOThI CUIIBI YIIPYTOCTH MPHU MOABEME TPYy3a ¢ HCIIOIH30BAaHUEMHETIOABIKHOTO U
MOJIBIKHOTO OJI0KOB. M3yueHue 3aKoHa COXpaHEHHsI SHEPTUH.

Pazgen 9. Mexannyeckue Koj1e0aHus ¥ BOJTHBI.

KonebarenpHoe nBwxenue. OCHOBHBIE XapaKTEPUCTHKH KojeOaHWiA: NEepUOJ], dYacToTa,
aMIuTUTY1a. MareMaTHdecKuii ¥ pYKUHHBINA MasTHUKH. [IpeBparienne sHeprun mpu KoJiebaTeIbHOM
JBUOKEHHUH. 3aryxarouiue kojeOaHus. BeiHyxJeHHble KosieOaHus. Pezonanc.MexaHnyeckue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [IpoosibHBIE M monepedHble BOJIHBI. J[lJIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHus. MexaHuueckrue BOJIHbI B TBEPIAOM Teje, CEHCMUYECKHE BOIHBI. 3BYK. I pOMKOCTH
3ByKa M BbIcOTa ToOHa. OTpakeHnue 3Byka. MIH(pa3Byk u yIbTpa3ByK.

Jemoncmpayuu.

Habmronenue xonebaHuil Te noj 1eHCTBUEM CHIIBI TSHKECTU U CUJIbl yripyroctu. Habmonenue
KoJieOaHuil Tpy3a Ha HUTHU U Ha IpykuHe. HaOuoieHne BbIHYKIEHHBIX KOJIe0aHUil 1 pe30HaHca.
PacnipocTpanenue npogoapHBIX U MOTIEPEYHBIX BOJH (Ha Moenn ). HabmrogeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThl. AKYCTUYECKUI pe30HaHC.

Jlabopamopnwie pabomol u onvimol.

Onpenenenre 4acTOThl U EpUOAa KosieOaHUI MaTeMaTHuecKoro MasiTHiKa.OnpeaeneHnue 4acToThl U
nepuoja KojiebaHuii Mpy>KMHHOTO MasiTHUKA. MccnenoBanne 3aBUCUMOCTH NIEpUoAa KojiebaHui
MO/IBEILIEHHOTO K HUTH Ipy3a0T JAJIUHbI HUTH. McciaenoBanne 3aBUCUMOCTH TepHoja KosieOaHui
MPYKUHHOTO MasiTHUKa OTMacchl rpy3a. IIpoBepka He3aBHCHMMOCTH mepuoja KonebaHuil rpysa,
MO/BEIIEHHOTO K HUTU,0T Macchl rpy3a. ONbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh Iepro/a
KoJieOaHuN NMPYKUHHOTOMAsTHUKA OT MacChl Ipy3a U KECTKOCTH NPYKUHBL. M3MepeHune yckopeHus
CBOOOIHOTO HaIEHU.

Pazgen 10. DiekTpoMarHuTHOE 1oJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DIEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkayia 3IEKTPOMAarHUTHBIX BOJIH. VICHOJB30BaHME 3JE€KTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupoja ceeta. CkopocTh cBeta. BostHOBBIE CBOMCTBAcBeTA.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.BOJIHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomot u onvimot.

N3yuenue  CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C [OMOILIBI0  MOOMIbHOTOTENe(dOHa.

Pasznen 11. CBeroBbIe ABJICHHA.

JlyueBas Mmonens cBeta. crounuku cBera. [IpsamonuHeitHoe pacnpocTpaHeHUe CBEeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxkenue cera. [limockoe 3epkano. 3akoH oTpaxkeHus cBeta. [Ipenomiienue cera.
3akoH mnpenomieHus cBera. llomHoe BHyTpeHHee OTpakeHHe cBeTa. VCronb30BaHHWE MOJHOTO
BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAaxX. JInH3a. Xox mydeil B inH3e. OnTryeckas cucrema
doToamnmapara, MUKpOCKONIa M TeJeckoma. [7a3 kak onTudeckas cucreMa. biam3opykocTs u
nanbHO30pKOCTh.Paznoxkenue Genoro ceera B crektp. OmnbiThl HetoToHa. CrloXkeHHEe CHEKTPalbHBIX
uBeroB. Jucnepcus ceera.

Hemoncmpayuu.

[IpsmonuueitHoe pactipocTpanenue cBeta.Otpaxenue ceera. [lomyueHne n3o0pakeHui B IIIOCKOM,
BOTHYTOM U BBIIYKIIOM 3epkainax.lIpenomnenue cBera. Onruueckuii cBETOBO. X0 JTydeil B
coOuparomeii uH3e. X0/ Tydei B pacceuBaroleii tunze. [lonydenne n3006pakxeHuii ¢ MOMOIIBIO

nunH3. [IpuHnmn neiictBus goroanmapaTta, MUKpOCKoma U Teneckomna.Moensb rinaza.Pa3noxenue 6enoro
CBETa B CIIEKTP.

[Tomyuenue 6enoro cBera Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padomul u onvimot.

UccnenoBanue 3aBUCUMOCTH yria OTPaK€HHS  CBETOBOTO  Jy4ya OT yrjamnajeHusl.



W3yueHne xapakTepUCTHK M300paXeHH MpeIMeTa B IUIOCKOM 3epkaiie. MccinenoBannue 3aBUCUMOCTH
yria IpejoMIIEHHs CBETOBOIO Jiyya OT yrjamnaJeHHUs Ha IPaHuLE «BO3yX—cTekio». [Tonyuenue
1300pakeHHi ¢ MOMOIIBIO coOuparoleil nH3bl. OnpeaeneHneoKyCHOTO PacCTOSIHUS M ONTHYECKO
CWIIBI coOuparomieit JIMH3bL. OMBITHI IO Pa3JI0KEHHUIO O0EJI0T0 cBeTa B crieKTp. OmbITHI 110

BOCHPHUSTHIO LIBETA  MPEAMETOB IPH UX HAOIIOACHUH Yepe3 BETOBBIC (DUIIBTPHI.

Pazgen 12. KBanToBbIe sIBJI€HHS.

OmnsiTel Pesepdopaa u mranerapuas mojens aroma. Moaens atoma bopa. Vcimyckanue u noriomieHue
cBeta aromoM. KBanTbl. JIuneituateie criektpsl. PannoaktuBHOCTh. Asbga-, OeTa- U raMMa-u3J1y4yeHHsl.
Crpoenue atomHoro siapa. HyknonHas moaens aromHoro aiapa. M3oronsl. PagnoakTuBHble
npespaieHus. [lepuon nosypacnana aTOMHbIX sifep. SaepHble peakuun. 3aKOHbI COXPaHEHUSI 3apsI0BOrO
Y MaccOBOI'0 YKCEeJl. DHEPTrusl CBSA3U aTOMHBIX s7iep. CBs3b Macchl U S3HEPruu. Peakuiuy cuHTe3a U ACICHUS
anep. Uctounuku snepruu CoiiHua u 3BE371. SnepHas sHepreTuka. J[eficTBUs paJuoaKTUBHbBIX U3J1y4EHUN
Ha >KMBBIE OPraHU3MBI.

Jemoncmpayuu.

Criektpsl u3nydeHus 1 noriomeHus. CekTpbl pa3audHbIX ra3oB. Cnektp Bogopoa. Habmonenue
TpeKoB B kKaMepe Buibcona. PaboTa cuérurka HOHM3UPYIOUIUX U3TydeHui. Peructpanus usinydeHus
MPUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwie pabomot u onvimol.

Habmronenue criomHpIX ¥ TMHEHYaThIX CIEKTPOB U3IydeHus. MccnenoBanre TpeKoB: H3MepeHne
SHEPrUH YaCTHUIII [0 TOPMO3HOMY IyTH (modoTtorpadusim). HM3mepeHue paanoakTUBHOTO (poHa.

IloBTOpHUTENIHLHO-000011IaK0MI MOYJIb.

[ToBTOpHUTENBHO--0000MIAOIMIMI MOTYAb TPEIHA3HAYEH MJIsi CHUCTEMAaTH3allMu M 000O0IIeHUs
MIPEIMETHOTO COJAEPKaHUSI U ONbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPU HM3YYEHMHM BCEro Kypca
¢Gu3uKy, a TaKKe Uil HNOArOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHy IO (pU3MKe s
oOyyaromuxcs, BEIOpaBIIMX 3TOT yueOHbIH npeamet. [Ipu n3yueHnn JaHHOro MOAYJIS PeaIn3yIOTCs U
CHCTEMaTU3UPYIOTCS BHJbl JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTH)KEHUE
OPEIMETHBIX M  METallpeIMETHBIX IUIAHUPYEMBIX  pPe3yabTaToB  oOydeHus, Qopmupyercs
€CTECTBCHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOIOBUCCIICOBAHMS SBJICHUN NPUPOIBI U
TEXHUKHU, OBJIQJICHUE YMEHHUSIMU OOBSICHSITH (PU3MUECKUE SBJICHHS, NMPUMEHsSS MOJy4YEHHbIE 3HAHUS,
pemiate 3aJa4d, B TOM 4YHMCJIE€ KadeCTBEHHBIE M JKCIEepUMEHTanbHble. [IpuHIMNMansHO
NeATeIbHOCTHBIM XapakTep TaHHOIO pasjena peanusyercs 3a CuéT Toro, 4To oOydaroliuecs
BBIIIOJIHSAIOT 33JJaHus, B KOTOPBIX UM IIPEIIaraercs:

- Ha OCHOBE IOJIy4EHHBIX 3HAHMM pacro3HaBaTh U HAYYHO OOBACHATh (QU3MUECKUE SIBICHUS B
OKPY’KaOLEH IPUPOAE U TIOBCEIHEBHOM KU3HU;

- HCIIOJIb30BaTh Hay4YHbIe METO/Ibl UCCIIEA0BAHMS (PU3UUECKUX SIBICHUH, BTOM YHUCIIE JUIS
IIPOBEPKHU I'MIIOTE3 U MOJIYYEHHsI TEOPETUUECKUX BBIBOJIOB;

- 00BACHATH Hay4YHbIE OCHOBBI HAN0O0JI€€ BaXHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPaKTUYECKOr0 MCIOJIb30BaHUs Pa3JIMYHbIX HCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAHEHMS BCEX U3BECTHBIX BUJIOB SHEPTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 POU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

N3yuenune (pu3uku Ha ypoBHE OCHOBHOTO OOIIero oOpa30BaHUSHAINPABICHO Ha JOCTH)KEHHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTAaTOB.

B pesynbrare uzyueHus: GU3MKU Ha ypOBHE OCHOBHOT'O 0OIIEro 0Opa3oBaHus y 00y4aroierocs
OyayT chopMUpOBaHBI CIIEAYIOIIMETMYHOCTHBIE PE3YIbTAThl B YACTH:
1) naTpuoTHYecKOro BOCHUTAHMS:

— TposIBIIEHUE HHTEpEeCca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHMCKOM (PM3NUECKOM HAayKH;



— IIEHHOCTHOE OTHOIICHUE K JOCTIKEHUSM POCCHUICKUX YUEHBIX--(PH3UKOB;
2) rpasmIaHCcKOro U JyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

— FOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCY)KJCHUU OOIIECTBEHHO 3HAYMMBIX UATUYECKUX MPOOIIeMm,
CBSI3aHHBIX C PAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUH (DU3UKY;

— OCO3HAaHUC BAXXHOCTU MOPAJIbHO--3THYCCKUX NPUHIUIIOB B ACATCIILHOCTU y‘IéHOI‘O;
3) ICTETUYIECCKOI0 BOCIIMTAHUSA:

— BOCIIPHUATHE ICTETUYECKUX KaYeCTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO TIOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0O MO3HAHUS:

— OCO3HAaHHE LEHHOCTH (PU3UYECKON HAyKHM KaK MOITHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHUN, BAKHEUILEH COCTABIISIIONIEH KYJIbTYpPHI;

— pa3BUTHE Hay4yHOU J1I0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON NESATENHOCTH;
5) (opMupoBaHus KYJLTYPHI 310POBbS M IMOIUOHAJIBLHOTO 0J1IATONOJIYYHS:

— OCO3HaHHME IEHHOCTH 0e30macHOro oOpasza KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BKHOCTH MPABHJI 0€30MMAaCHOTO MTOBEJCHUS Ha TPAHCIIOPTE, HA I0POTax, C AIEKTPUUECKUM U TETUIOBBIM
000pyI0BaHUEM B JIOMAIITHUX YCIOBUSX;

— c(hopMUPOBaHHOCTH HaBbIKa pedIeKCHUU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO JKe TIpaBa
y Ipyroro 4ejaoBeKa;

6) TpyaoBoro BocnuTanus:
— AaKTMBHOE y4acTHE B pEIIeHMH NPAKTUUEeCKUX 3ajad (B pPaMKaX CeMbH, 00pa30BaTeNbHOM

OpraHu3aliy, TopoJa, Kpasi) TEXHOJIOTMYECKOH | COLMaIbHOM HaNpaBlIE€HHOCTH, TPEOYIOIUX B TOM
yucie 1 (pU3MUECKUX 3HaAHUII;

— MHTEpeC K MPaKTUYECKOMY U3yUYeHHIO MPodeccHil, CBA3aHHBIX C PU3UKOI;
7) 5K0JI0rHYECKOTr0 BOCHUTAHMSI:

— OpHEHTalus Ha MpUMEeHEeHHE (DU3MUECKUX 3HAHWM Ui pelleHus 3agad BoOJacTHh OKpyKarolein
Cpelibl, IIAaHUPOBAHUS TIOCTYIIKOB M OIICHKH MXBO3MOXKHBIX MTOCJIEJCTBUI 711 OKpY>KaIOLIEH cpebl;

— 0CO3HaHHUE TJIOOAIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIEM H IyTeH MX PEIICHUS;
8) aJanTauuu K U3MEHSIIOIIUMCS YCJIOBHSAM CONUAIBLHOI M MPUPOIHOIicpeabl:

- HOTpe6HOCTB BO BSaHMOﬂeﬁCTBHH IIpy BBIIIOJIHCHUHA I/ICCJ'IG,I[OBaHI/Iﬁ U IIPOCKTOB (bHBH‘ICCKOfI
HAIpaBJICHHOCTHU, OTKPBITOCTDH OIIBITY U SBHAHUAMAPYTUX;

- IIOBBIIIICHUEC YPOBHS CBOEH KOMIETEHTHOCTH Uepe3 NPAKTUICCKYIOACATCIIBHOCTD,

— NmOoTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTh WICH, MOHATHUSA,
TUINOTE3bI O (PU3HUYECKUX OOBEKTaX U SABIICHUSX;

— OCO3HAaHHC I[CCI)I/II_II/ITOB COOCTBEHHBIX 3HAHWHA U KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I3I/IKI/I;
— IINIaHUPOBAHHEC CBOCTO PA3BHUTHA B HpI/IO6p€TeHI/II/I HOBBIX (1)I/ISI/IIIGCKI/IX 3HaHI/II71;

— CTPEMIJICHUC AHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U IMPUPOIHIL, O6H.[6CTBa NOKOHOMHUKH, B TOM
YHUCJIC C UCIIOJIBb30BAHUECM (I)I/ISI/I‘IGCKI/IX 3HaHI/II71;

— OIICHKa CBOMX JICHCTBUN C y4ETOM BIHSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOXHBIX TII0OATBHBIX
OCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHUs MPOrpaMMEl 1Mo (PHU3HKE HA YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUs y
oOyuatomerocss  OyayT  chopMUpoBaHbl ~ MeTampeIMeTHbIe  Pe3yJibTAThl,  BKJIIOYAIOIINE
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MO3HaBaTeIbHbIC YHUBEPCAJIbHBIC ydeOHBIC JeWCTBUS, KOMMYHUKATUBHBIE YHUBEpCAJIbHbIC yueOHbIC
JEWCTBUS, PEryIsTHBHBIC YHHUBEPCAIbHBIC YUeOHBIE ICHCTBUS.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHBIC y'{eﬁnble JeHCTBUSA

Ba3oBble Joruyeckue 1eiicTBuA:
- BBISIBJISITD U XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKNA OOBEKTOB (SIBIICHHIA); YCTaHABINBAThH
CYILECTBEHHBIN ITPU3HAK KJIaccu (UKL, OCHOBAHHS Ui 000OIICHHS U CPaBHEHHS,
- BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMAaTPUBAEMBIX (DaKTax,laHHBIX U HAOIIOICHUSX,
OTHOCAIIUXCA K (bI/ISI/I‘-IeCKI/IM SABJICHUAM,
- BBIABJIATH IPUYIMHHO-CIICACTBCHHBIC CBA3H ITPHU U3YUYCHUU (1)I/I3I/ItI€CKI/IX SIBJICHUH 1 mpouccCoB, ACIaTb
BBIBO/JIbI C UCITIOJIb30BAHUEM JACAYKTUBHBIX U WHAYKTUBHBIX YMOBaKHIOquHﬁ, BbIABUI'aTh THUIIOTE3LI O
B3aUMOCBA3IX (1)I/I3I/I‘~ICCKI/IX BCIINYUH,
-CaMOCTOSITENIbHO BBIOMpaTh criocol penieHns yueOHoM ¢pu3nyeckoi 3aauu (CpaBHEHHE HECKOJBKUX
BapuWaHTOB PCUICHUS, BI)I60p HaunoOoJiee moaxoasauiero € y‘IéTOM CaMOCTOSTCIBbHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS!
- UCII0JIB30BAaTh BOITPOCHI KaK I/ICCHeJIOBaTeHBCKI/Iﬁ UHCTPYMCHT ITO3HAHWA, IPOBOJUTH I10
CaMOCTOSITEJIBHO COCTAaBJICHHOMY ILJIaHY OTIBIT, HECIOXHBIH(U3NUECKUN IKCIIEPUMEHT, HEOO0IbIIOE
HUCCJICJ0OBAaHUE (I)I/ISI/I‘ICCKOFO SABJICHUA, OLICHNBATh HA MPUMCHUMOCTE U JOCTOBECPHOCTH I/IH(l)OpMaHI/IIO,
MOJIyYEHHYIO BXOJ€ UCCIIEeI0BAaHUS WM SKCIIEPUMEHTA;
- CAMOCTOATENIbHO (QOPMYIHPOBATH OOOOIIEHHS U BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUSs, OTIbITa, UCCIIEI0OBAHUS;
- IPOTHO3UPOBATh BO3MOKHOE JajibHElIIee pa3BUTHE (U3NYECKUX MPOILIECCOB, a TaKXKE BbIJIBUIaTh
MPENIOJIOKEHNUS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pa6ora c undpopmanueii:
- IPUMEHSATH pa3IMyuHble METObl, HHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE M 0TOOpe MHGOpMAIUN WK
JTAHHBIX C YIETOM TMPEUIOKEHHON YIeOHOM (PU3NUECKON 3a/1auu;
- aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHGOPMAIIUIO PA3IHUHBIX BUIAOB U GOpM
MIpe/ICTaBJICHHUS;
CaMOCTOSITEJIbHO BHIOMPATh ONTUMANIbHYIO (hopMy mpeacTaBieHUss UHPOPMALMK U WILTIOCTPUPOBATH
peliaeMble 3a7a4u HECIIOKHBIMH CXeMaMHU, AuarpaMMaMi, HHOU rpadukoi 1 UX KOMOUHALIUAMU.

KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:
- B XoJe o0cyxIeHHs] y4eOHOro MaTepuaa, pe3ylbTaToB Jab0paTopHBIX paboT UIIPOEKTOB 3aaBaTh
BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOM TEMbI U BHICKA3bIBATh

UJieH, HalleJICHHbIE Ha pellieHue 3aJa4u U MoJJIepKaHre OJ1aroxenaTeIbHOCTH OOLICHUS;

- COTIOCTABJISITh CBOU CY>KJCHHS C CY>KICHUSIMU JPYTUX YYACTHUKOB TUAJIOTa, OOHAPYKUBATh PA3JIndKe
Y CXOJCTBO MO3UIUH;

- BBIpQXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M TUCHbMEHHBIX TEKCTaX;

- MyOJMYHO TPEJCTABISATh PE3yIbTaThl BBIMOIHEHHOTO (U3NYECKOTO OmbITa (IKCIEPUMEHTA,
UCCIIeIOBAHUS, MPOCKTA);

- TIOHUMAaTh ¥ UCTOJb30BaTh MPEUMYIECTBA KOMAaHAHONW U WHAMBHUAYaTbHON PaOOTHI MpU PElICHUH
KOHKPETHOM (hr3rueckoit mpoOIemMsi;

- MPUHUMATh LIEJIM COBMECTHOW JESTENbHOCTH, OPraHW30BBIBATH ACHCTBUA MO €€ JIOCTHKEHUIO:
pacmipenensits poyik, oOCYKIaTh MPOIECCHl U PE3yAbTaThl COBMECTHOU paboThl, 00001maTh MHEHHS
HECKOJIbKUX JTIOJEH;

- BBITIOJIHATH CBOIO YacCTh Pa0OThI, JOCTUTAs] KAYECTBEHHOTO Pe3y/bTara Mo CBOEMY HAMpaBIECHUIO U
KOOPAMHUPYS CBOU JEHUCTBHUSI C IPYTUMU YI€HAMU KOMaH/Ibl;
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- OLIGHMBATh KayeCTBO CBOETO BKJIaJa B OOUIMA TPOMYKT TO KPUTEPUSAM, CAMOCTOSATEIHHO
c(OpPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁl—[ble JeHCTBUS

Camoopranmzanms:
- BBISIBIISITH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalUsAX, TPEOYIOMUX ISl perIeHus: GPU3NIEeCKUX
3HAHHI;
- OpPUEHTHPOBATHCS B PA3JIMUYHBIX IOAXO0JAX MNPUHATUS pEIIeHUH (MHAMBUIYaIbHOE, NPUHSATUE
pelIeHUs B TpyMIe, IPUHATHE PELICHUH IPyNIoi);
- CaAMOCTOSITETIbHO COCTaBJISITh AJITOPUTM pelIeHHs (PU3NYECKOW 3a/ayMl WM IJIaHa UCCIIeI0BaHus C
y4€TOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUpPOBATh IpeiaraeMble
BAPUAHTHI PEIICHUN;
- Jlenath BbIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:
- 1aBaTh aJIeKBAaTHYIO OLIEHKY CUTYyalluU U IpeyiaraTh I1aH €€ U3MEHEeHHsI; 0OBACHATh IPUYHHBI
JNOCTHXEHUS (HEOCTHKEHHSI) Pe3yIbTaTOB A€ATEIbHOCTH, JaBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY;
- BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHMCIIE€ B XOJ BBINOJHEHUS(PU3INUECKOTO HCCIETOBAHUS
WIN TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB,U3MEHUBIIMXCS CUTYallUi, YCTAaHOBJIEHHBIX OIIHOOK,
BO3ZHUKIINX TPYJHOCTEN; OI[EHUBATh COOTBETCTBHE PE3yJbTaTa LIEJIU U YCIOBUSM;

- CTaBUTH ce0sl HA MECTO APYroro 4esloBeKa B X0JIe CIIopa WM AUCKYCCUU Ha HAYYHYIO TEMY, TIOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

- MpPU3HABaTh CBOE MpaBO Ha OMMOKY MpU peueHuu (U3NYECKUX 3a/1ad UM B YTBEPKICHHUSIX Ha
Hay4yHbIE TEMbI U TaKOE K€ MPaBo IPYroro.

INNPEAMETHBIE PE3YJIbTATBI

K xoniy o0ydyenus B 7 kJjiacce peIMETHbIE Pe3yIbTaThl HA 6a30BOMYPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHUI: UCIOIB30BATh MOHSITHUS:
- pu3nyecKre U XUMUYECKHE SIBJICHUS, HAOII0JeHIE,OKCIIEPUMEHT, MOIeIb, TUIIOTE3a, SIMHUIIbI
(bu3MYECKUXBEIINYNH, aTOM,MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE,
ra3oo0pa3Hoe),MexaHn4ecKoe ABMKEeHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpus, paBHOJCHCTBYIOIIas cuia, nedopmanus (ynpyras, miacTU4eckas),HeBeCOMOCTb,
COOOIAOIIUECS COCY/IBI;
- paznuyarh sBieHus (Iud@ys3us, TEIUIOBOE ABIKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE IBUKECHHE,
HEpaBHOMEPHOE JBIKEHUE, MHEPIIHs, B3aUMOACHCTBUE TEll, paBHOBECHE TBEPBIX TN C 3aKPEIIEHHON
OCBIO BpallleHUs, Tepenavya NaBICHUS TBEPABIMH TellaMH, KHIKOCTAMHU W Ta3amMu, aTMochepHoe
JaBJICHUE, TUIaBaHUE Tell, MPEBPAIICHUsS MEXaHWYECKOW SHEPTUH)I0 OMHCAHMIO MX XapaKTepPHBIX
CBOMCTB M Ha OCHOBE OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (UZNYECKOE SBIICHUE;
- pacro3HaBaTh MPOSBIECHUE U3YUYEHHBIX (U3MUYECKUX SBICHHUI B OKPY)KAIOIIEM MHUpPE, B TOM YHCIIE
(buznuecKue BIEeHUS B IPUPOJIE: TPUMEPHI ABIKEHUS C Pa3TUYHBIMU CKOPOCTSIMU B )KUBOH U HEXKHBOU
MIpHUpO/ie, NEHCTBUE CUITBI TPEHHSI B TIPUPO/JIE M TEXHUKE, BIMSIHUE aTMOC(EpPHOTO IaBIECHUS Ha KUBOM
OpraHm3M, IJaBaHUE PbIO, ppIYard B TEJe YEIOBEKa, MPH ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
yueOHYI0, BBIJICISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GUZUUYECKUX SIBICHUM;
- OTHCHIBATh M3YYCHHBIE CBOMCTBA Tel W (pU3MUECKUE SIBICHHS, UCTOIB3ysd (QU3NUYECKUE BEITUUMHBI
(Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHUJIa YIPYrOCTH,
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cujia TSKECTH, BEC Teja, CUjla TPEHUs, JaBlieHue (TBEPIOTo Tella, JKUAKOCTHU, ra3a), BHITAIKUBAOIIAS
CWJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHJIbI, KOA(PQHUIIMEHT IMOJIE3HOTO
NEHUCTBUSI MEXaHU3MOB, KHMHETHYECKass M TNOTEHLMAJIbHAs SHEPrus), MpPH ONUCAHUU IPABHIBHO
TPAKTOBAaTh (PU3UUECKHUI CMBICI UCIIOJIB3YEMbIX BEIIMYUH, NX 0003HAUCHUS U SAMHHIIBI (PU3NICCKUX
BEITUYHH, HAXOJAUTh (JOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DU3MUECKYIO0 BEIHUYHUHY C JIPYTHMH

BEJIMYMHAMH, CTPOUTH TPAPHUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITMYNH;
XapaKTepU30BaTh CBOKWCTBA Tell, (PU3NYECKUE SBICHHUS U IIPOLIECCHI, UCTIOJB3Ys MPABUIIA CIIOKECHHUS CUIT
(BOoab 0J1HOM mpsMoit), 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumena, NpaBUIO PaBHOBECHSI pblyara
(6:10Ka), «30JI0TOE TIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHUYECKOH SHEPTHH, TIPU STOM /1aBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3alTUCHIBATh €0 MATEMaTHYECKOE BBHIPAKCHUE;
OOBSICHATH (PU3NYECKUE SBICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTYyaIlUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUYUHHO--CIIEJCTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHue u3 1-2 JTOTNYeCcKUX MIaroB ¢ OMopoi Ha 1-2 n3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(u3NYECKUX 3aKOHA U 3aKOHOMEPHOCTH;
pemath pacy€THble 3adayd B |—2 NeHCTBUS, HCHOJIB3YS 3aKOHBI U (POPMYIbI, CBS3BIBAIOLIUE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a/laud 3alUChIBaTh KpPaTKOE YCIOBHUE,
MOJCTaBIATh (PU3MUECKHE BEIWYUHBI B (OPMYIbl M IPOBOJUTH PAcu€Thl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOUMBIE ISl PELIEeHHs 3a]ad, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHON (U3NYECKOU
BEJTMYMHBI;
pacrno3HaBaTh POOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPHU MOMOLTU (PU3NYECKHX METOOB, B OMMCAHUU
UCCIIETOBAHUS BBIACIATH MIPOBEPSEMOE MPEANOoKeHHe (TUIIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATh
MOJIy4YEHHBIH pe3yabTaT, HAXOIUTHOIIMOKY B XOJI€ ONBITA, JIEJIaTh BBIBOJBI IO €0 pe3ysbTaTaMm;
IIPOBOJIUTh ONBITHl MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WM (QU3MUECKUX CBOMCTB Tei:
(GopMynHpOBaTh IMpPOBEPSEMbIE NPEANOJIOKEHHUS, COOMpaTh YCTAHOBKY M3 IPEUIOKEHHOTO
00OpyZI0BaHUs, 3aMChIBATh X0/ ONbITA U (POPMYJIMPOBATH BBIBOIbI;
BBITOJIHATH MIPSIMbIE U3MEPEHHs PACCTOSHMSI, BPEMEHH, MAcChl Tella, 00bEMa, CUJIbI U TEMIIEPaTyphl C
HCIOJIb30BAHUEM AHAJIOTOBBIX M LIU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COJTFOTHOM MOTPEIIHOCTH U3MEPECHHUIA;
IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUMHBI OT JPYrOd ¢ UCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBMKYILLETOCs T€la OT BPEMEHU JIBHKECHUS
TeJa, CUJIbl TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel U
HE3aBUCUMOCTH CUJIbI TPEHMS OT IUIOILAN CONPUKOCHOBEHMS TEJl, CHJIbl YIIPYTOCTH OT YIIMHEHUS
IIPYKUHBI, BEITAJKUBAIOIIEH CUIIbI OT 00bEMA MOIPYKEHHON YacTH Tejda U OT IUIOTHOCTH
KHUJIKOCTH, €€ HEe3aBHCHMOCTH OT IUNIOTHOCTH  Tela, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO,
YCJIOBMHIUIaBAHUSA Tell, yCJIOBUI paBHOBECHs pblyara u OJ0KOB), y4acTBOBATh BILJIAHWPOBAHUM
y4eOHOTO HCCIIeZIOBaHUs, COOMpPATh YCTAHOBKY M BBINOJIHATHU3MEPEHUS, CIIENys MPEAI0KEHHOMY
IUIaHy, (PUMKCUPOBATh PE3yIbTAThl IOJYYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEIUUYUH B BUJIE
IPEUIOKEHHBIX  TaONHUI ¥ rpaUKOB, J1eJ1aTh BHIBOJIBI 10 pe3yiibTaTaM MCCIIEOBAHUS; IPOBOIUTD
KOCBEHHbIE U3MEpEeHHUs (PU3NUECKUX BEJTUUUH (IJIOTHOCTh BELIECTBAXHUIKOCTH U TBEPIOIO Teja, CUla
TPEHMS CKOJIBKEHUS, TaBJICHUE BO3/1yXa,BBITAIKUBAIONIAs CUJIA, IEHCTBYIOIAs HA NOTPYKEHHOE B
KHUJIKOCTb TEJIO,KOI(Q(UIMEHT  IOJIE3HOTO JAEWCTBUS MPOCTHIX MEXAHU3MOB), CIEIys
MPEUI0KEHHOW MHCTPYKILUU: MIPH BBIMOJIHEHUH U3MEPEHUI cOOMPATHIKCIIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYMCIIATH 3HAUEHUE MCKOMOW BEJIMYMHBI; COOMIOAATh MpaBUila TEXHUKU O€30MacHOCTH
npu pabote ¢ 1abopaTopHBIMOOOPYIOBAHUEM;
yKa3bIBaTh MPUHIHUIBI JEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, 0apOMETp, pblYar,T0ABMKHBIA U HEMOIBM)KHBIN OJIOK,
HAaKJIOHHAsI TJIOCKOCTb;
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XapaKTepU30BaTh MPUHIUIBI ACHCTBHS U3Y4EHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OTIOPOil Ha
X ONucaHug (B TOM 4YHCIE: MOJIIMITHUKH, YCTPOHCTBO BOJOINPOBOJA, THIPABIUYECKUH IIpecc,
MaHOMETp, BBICOTOMEp, HOPIIHEBOW HACOC, apEOMETP), HCIIOIb3YS 3HAHUS O CBOMCTBAaX (PU3MUYECKHUX
SBIICHUH U HEOOXOIMMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH TPHUMEPHl (HAXOAUTh HWHPOPMALMIO O TMPHMEpax) MNPAKTUYECKOTO MCIOIb30BaAHUS
(u3HYECKUX 3HAHWN B TIOBCETHEBHOW KHM3HU Ui 00ecredeHHst 0e30TaCHOCTH TMPH OOpalleHuu ¢
npubopaMu ¥ TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHs 3JI0OpPOBbS M COONIOJCHUS HOPM
HKOJIOTUYECKOTO TTOBE/ICHUS B OKPY)KAIOLIEH Ccpee;
OCYIIECTBISITH OTOOP HCTOYHUKOB HH(popMarmu B IHTepHETE B COOTBETCTBUH C331aHHBIM TIOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOLIMXCS 3HAHWW W MyTEMCpPAaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIACTISATH
nHPOPMAIIHIO, KOTOPAs SBISETCAIPOTUBOPEUMBON HIIM MOKET OBITh HEOCTOBEPHOI;
WCTIONb30BaTh  TPH  BBIMOJHEHWH  y4eOHBIX  3aJaHUi  HAy4YHO--TIOMYISAPHYIOJIUTEPATYPy
(GU3NIECKOTO COEpIKaHMs, CIIPABOYHBIE MAaTEPHAaJIbl, PECYPCHICETH WnTtepuer,
BJIAJIETh TPUEMaMHU KOHCTIEKTUPOBAHUS TEKCTa,IPe0Opa3oBaHMS
nHGOpMAINY U3 OJHOHN 3HAKOBOI CHCTEMEBI B IPYT'yI0; CO3/IaBaTh COOCTBEHHBIE KPAaTKHE
MMUCHbMEHHBIE W YCTHBIE COOOIIEHUS HAOCHOBE 2—3 MCTOYHHMKOB WH(pOpMAHU (HU3HMIECKOTO
COJIepKaHUs, B TOM YHCIEIYOJIHMYHO JeNlaTh KPaTKHe COOOMICHHS O pe3yJabTaTax MPOEKTOB WIIH
y4eOHBIX

UCCIIeIOBAaHUM, IPY 3TOM TPAaMOTHO MCHOJIb30BaTh M3Y4YE€HHBIN MOHATUMHBIN anmapar Kypca (QU3HKH,
COTMPOBOXKIATh BBICTYIUIEHUE TIPE3CHTALIUEH;

IIpU BBIMOJHEHUH YYEOHBIX NPOEKTOB W HCCIENOBAaHUM pacnpenensTh 00A3aHHOCTH B TpyIIe B
COOTBETCTBUU C MOCTABJIECHHBIMU 3a7jauaMH, CJI€AUTh3a BHITIOJHEHUEM IJIaHa JEWCTBUM, aJeKBAaTHO
OIICHUBAaTh COOCTBEHHBIM BKJAJ B JESATENbHOCTb TIPYIIbI, BBICTpAaUBaTh KOMMYHHKaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsE MHEHUE OKPY)KAIOIIUX.

K xoniy oOydeHust B 8 kj1acce mpeIMETHBIE pe3yabTaThl Ha 0a30BOMYPOBHE JOJIKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

-ICIOJIb30BaTh MOHITHS: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE IBM)KEHHEATOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTAJUIMUECKUE HaMOp(HBIE TeNa, HACBIICHHBIN 1
HEHACBILEHHBIN Map, BIAKHOCTh BO3AyXa,TeMIIEpaTypa, BHYTPEHHSISI SHEPTUsl, TEIUIOBOM JIBUTaTEellb,
AIIEMEHTAPHBIN AMEKTPUUYECKHI 3apsijl, JIEKTPUUYECKOE I0JIe, TPOBOJHUKH U JAUAICKTPUKH,
MTOCTOSIHHBIH AJIEKTPUYECKHI TOK, MArHUTHOE TIOJIE;

- pa3nuyarh sBIEHUS (TEIUIOBOE pacCHIMpEHUE M CKaTHhe, TeIulolepenaya, TEeIIOBOE pPaBHOBECHE,
CMauMBaHME, KaNWULSIPHBIE SIBJICHUS, HUCHApEHUE, KOHJAEHCAIUs, IUIaBJICHHE, KpUCTAJLTU3alNs
(oTBepaeBaHME), KWUIIEHWE, Terulonepenadya  (TEIUIONPOBOAHOCTh, KOHBEKIUS, HU3Iy4YCHHE),
AIIEKTPU3ALIUA TEJl, B3aUMO/ICHCTBUE 3apsAIOB, IEHCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOTO TOJISI HATPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAS
WHJYKIIKA) [0 OMUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX TAHHOE
(buznueckoe sBJICHHUE;

- pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (DU3MUYECKUX SIBJICHHUH B OKPY)KAIOIIEM MHUpE, B TOM YHCIIE
¢u3nyeckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHWE M KalWUISPHBIE SBJICHUS B MPUPOJE,
KpHUCTaIbl B Ipupoje, usnydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpCKHUE OpH3bl, 00pa3oBaHue
pOChI, TyMaHa, HWHes, CHera, JJIEKTpUYECKHE SIBJIEHUS B arMocdepe, 3JIEKTPUUYECTBO >KHUBBIX
OpPraHu3MOB, MarHUTHOE T0JIe 3eMJH, peii¢ MOIHOCOB, POJIb MATHUTHOTO MOJIS AJIS )KU3HU Ha 3emie,
MOJIIPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y B y4eOHYI0, BBIJIETATh CYIIECTBEHHbIE
CBO#cTBA (MTpU3HAKH) GU3NUECKUX SBICHUM;

- OIUCHIBATh M3y4YEHHbIE CBOMCTBA TeN M (PU3UUECKHE SBJICHHUS, UCTONB3YS (PU3MUYECKHE BEIUYHHBI
(TemmepaTypa, BHYTPEHHSS DSHEPrus, KOJUYECTBO TEIUIOTHI, YAEIbHAas TEIUIOEMKOCTh BELIECTBA,
yIelbHasi TeIyioTa IUIABJICHUs, yAeldbHas TEIUIoTa MapooOpa3oBaHUs, ylelbHAs TEljJoTa CrOpaHUs
TOIUIMBA, KOA(P(PUIIUEHT MMOJIE3HOTO JIEHCTBUS TEIUIOBON MAIMHBI, OTHOCHUTEIIbHAS
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BJIQXKHOCTB BO3/yXa, JJIEKTPUUECKHI 3apsill, CHJIa TOKA, 3JIEKTPUUECKOE HANPSKEHUE, COIPOTUBIICHNE
IIPOBOJIHUKA, YIEIbHOE COIPOTHUBIIEHUE BEHIECTBA, PadOTa U MOLIHOCTH AIEKTPUYECKOIO TOKA),
IIPU OTIMCAHUH MPABMWIBHO TPAKTOBATH (PU3MUECKUI CMBICT MCIOJb3yEMbIX BETMYMH,0003HaYCHHS
WEeMHUIBI GU3NYECKUX BEIWYMH, HAXOIUTH (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO

(U3NYECKYIO BEIUYHHY C IpYTMMU BEIMYMHAMU,CTPOUTH IPaUKN N3y4CHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH; XapaKTepU30BaTh CBOWCTBA TeJl, PU3NUYECKUE SIBICHUS U
IIPOLIECCHI, UCMOIb3YSOCHOBHBIE  MOJIOKEHUS  MOJIEKYJISIPHO--KMHETUYECKOM  TEOopHUU
CTPOEHUSBEIIECTBA, PUHIUI CYIIEPHO3ULUH T0JIel (HAa KaueCTBEHHOM YPOBHE), 3aKOHCOXPaHEHUs
3apsza, 3akoH OMa /i1 yuacTka Lenu, 3akoH Jxoyis—JIeHa,3akoH COXpaHeHUs1 SHEPTUH, IIPU 3TOM
JIaBaTh CIOBECHYIO (POPMYTHUPOBKY3aKOHA U 3aITUCHIBATh €0 MAaTEMaTHUECKOE BHIPAKCHUE;
OOBSICHATh (PU3MUYECKHE TPOIECChl M CBOWCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE CHUTYaIHid
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISITh PUUYUHHO-CIEJICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHue u3 1-2 JTOTNYeCcKUX MIaroB ¢ OMopoi Ha 1-2 n3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;
pemath pacy€THble 3adayd B 2—3 JEHCTBUS, HCHOJIb3YS 3aKOHbI U (OPMYIbI, CBS3BIBAIOLIUE
(u3nyeckue BEIMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4M 3alIUChIBATh KPATKOE YCIOBUE, BBISIBIIATh
HEJOCTAaTOK JAHHBIX Ul pelIeHHs 3ajaud, BbIOMpaTh 3aKOHBI U (OPMYINbI, HEOOXOIUMBIE JUIS €€
pelleHrs, MPOBOAUTH pacué€Thl W CPABHMBATh IOJYYEHHOE 3HAaueHHE (PU3MUECKON BEIUYUHBI C
W3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh NpOOJIEMBbl, KOTOPHIE MOKHO PELIUTh MPH MOMOIIM (PU3MUECKUX METOJO0B, UCIIOJIb3YS
ONMCAHWE MCCIEA0BAHUSA, BBIACNATH IMPOBEPSIEMOE MPEANOI0KEHHE, OLEHUBATh IPaBUIbHOCTh
MOPsIJIKA MMPOBE/IEHUS UCCIIEIOBAaHMSI, IEJIaTh BBIBOIBI,
IIPOBOJIUTH ONBITHI IO HAOIIOAECHHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBONCTB TEJ
(xanuJUIApHBIE SBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH
IIpoIecca OCThIBAHUS M HarpeBaHUs NIPH U3Iy4EHUH OT LBETA U3Tydarouiel (IoromaroIei)
MIOBEPXHOCTHU, CKOPOCTh MCIAPEHUS BOJIbI OT TEMIIEPATYPHI KHUAKOCTH U IUIOIAAN €€ IOBEPXHOCTH,
ANIEKTPU3ALUA TNl U B3aUMOJEHCTBUE JEKTPUUECKUX 3apsAA0B, B3aUMOJEHCTBHE OCTOSHHBIX
MarHuTOB, BU3yaJIH3alisi MArHUTHBIX MOJIEN OCTOSHHBIX MarHUTOB, AEHCTBUS MArHUTHOTO HOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATENSI IOCTOSIHHOTO TOKA):
(bopMynHUpoBaTh MIPOBEPSIEMBIE NTPEIOTI0KEHHS], COOUPATh YCTAHOBKY U3 IPEJI0KEHHOTO
000pyJ0BaHuUs, ONUCHIBATh X0 OIbITA ¥ (POPMYIMPOBATH BBIBOJIBI;
BBITNOJIHATE TPSMBIE U3MEPEHUs] TEMIIEpaTypbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa, CHJIBI TOKa,
HaNpsOKEHUs C HUCIOJb30BAHUEM aHAJIOTOBBIX MPHOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH,
CpaBHUBATh Pe3y/bTaThl U3MEPEHUH C YU4ETOM 3aJJaHHOM aOCOIIOTHOM MOTPELIHOCTH;
IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJIHOM (pr3MUecKOl BEIMUYUHBI OT APYTOM C UCHOJIb30BaHUEM
OpSMbIX HM3MEpPEHUH (3aBUCHUMOCTb COINPOTHBICHHMS TMPOBOJAHMKA OT €ro JUIMHBI, IUIOLIaIU
MIOTIEPEYHOr0 CEUEHUs] U YAEIbHOIO CONPOTHBIIEHHS BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, MAYILETO
yepe3 INPOBOJHHMK, OT HANpPsHKEHHUs Ha MPOBOJHMKE, MCCIEOBAHUE IIOCIEJOBATEIBHOTO U
napajyieNIbHOr0 COEMHEHWH MPOBOJHUKOB): INIAHUPOBATh HCCIIEA0BAaHUE, COOMpPATh YCTAHOBKY M
BBITMIOJIHATh W3MEPEHUs, CIEAys MpPEUI0KEHHOMY IUIaHy, (PUKCHPOBATh pe3yNlbTaThl MOJIYyYEHHOMH
3aBHCUMOCTH B BHJIE TaOIUI] U TpaMKOB, JeIaTh BEIBO/IBI IO PE3yIbTaTaM HCCIIEAOBAHUS;
IIPOBOJIUTh KOCBEHHbIE H3MEpeHMs (U3NYECKUX BeIMYUH (y[eldbHass TEeIUIOEMKOCTh BEIECTBa,
COIPOTHUBJIEHUE MTPOBOJHKKA, PaOOTa U MOIIHOCTh IEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHMS,
coOMpaTh HIKCHEPUMEHTAIbHYIO YCTaHOBKY, CJEQys MpPeUI0KEHHON HWHCTPYKIUH, U BBIUYUCIATH
3HAUEHUE BEIINYUHBI;
coOJIro1aTh MpaBmiia TEXHUKH O€30MIaCHOCTH MPH paboTe ¢ 1ab0paTOPHBIM 000pyIOBaHHEM;
XapaKTepU30BaTh MPUHIUIIBI IeHCTBHS N3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOi Ha
UX ONMHUCaHM (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMET, MapoBasi TypOUHa, aMIepMeTp,
BOJIbTMETP, CUETUMK 3JIEKTPUUECKON SHEPTuu, 3JEKTPOOCBETUTENIbHBIE MPHOOPHI, HarpeBaTeibHbIC
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AIIEKTPONPUOOPHI (TIPUMEPBI), HNEKTPUIECKUE MPEIOXPAHUTEH, dICKTPOMArHHUT, HJIEKTPOABUIaTEb
MOCTOSIHHOTO TOKAa), WCIOJb3ys 3HAHHWS O CBOWCTBaX (PU3MYECKHX SIBICHUH U HEOOXOIMMBIE
¢u3nveckrne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOINCTBA W HM3MEpPUTENbHBbIE NPHOOPHI MO CXeMaM u
CXEMaTHU4YHbIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUIATEIb
BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIl, PEOCTaT), COCTaBIATb CXEMbI JJIEKTPUYECKUX Leneil ¢
[IOCIIEI0BATEIbHBIM U TApAJUIEIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jinyasl yCIOBHBIE 0003HAYEHUs
JJIEMEHTOB IEKTPUUYECKUX LENEH;

MPUBOANUTH TPHUMEPHl (HAXOMUTh HWHPOPMALMIO O TMpHUMEpax) MPAKTUYECKOTO HCIIOIb30BaAHMS
(bu3nYecKuX 3HAHWK B MOBCETHEBHOW >KM3HM Uil oOecriedeHus: 0e30MacHOCTH MPH OOpalleHuH C
npubopaMu ¥ TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHs 3/J0pOBbS M COONIOJCHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpele;
OCYILIECTBIIATh MOUCK HH(popManuu ¢puznyeckoro cogepxanus B IHTepHeTe, HAOCHOBE UMEIOIINXCS
3HAHUW U TyTEM CpPaBHEHMsSI JIOTIOJHUTENBHBIX HCTOYHUKOB BBIIEIATH HMH(OpMalMio, KOTopas
SIBJISIETCS IPOTUBOPEUMBON UM MOXKET ObITh HEJOCTOBEPHOM;
UCIOJIb30BaTh  NPU  BBIMNOJHEHMM  Y4€OHBIX  3aJaHuUi  HAy4YHO--TIONYJSPHYIOJUTEPATYPy
(Gu3MYECKOTO COJEpXaHMs, CIpaBOYHblE MaTepuaibl, pecypceiceTd VHTepHET, BnaaeTh npuéMamMu
KOHCIIEKTHPOBAHU TEKCTA, IpeoOpa3oBaHus HH(OPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;
co3/aBaTh COOCTBEHHbIE TMCbMEHHbIE U KPaTKUe YCTHbIE COOOIIEeHNs, 0000masnHpopMaIuio 13
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COAEpKaHUs, B TOMYMCIIE MYOIUIHO MPEJICTaBIISTh
pe3yNbTaThl MPOEKTHOM WIIM UCCIIEOBATENILCKON  JeSITEbHOCTH, MIPUITOM

IPaMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHATUIHBIN anmnapat Kypca (GU3UKH, COITPOBOXK AT
BBICTYIIJICHHE NIPE3EHTAIUEH;
IIPY BBINOJIHEHUH y4eOHBIX MPOEKTOB M MCCIIEJ0BAaHUM (PU3UY MPOLIECCOB paclpeenaTh 00sS3aHHOCTH
B I'PyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEANUTh 32 BHINOJIHEHUEM IUIaHa ACHCTBUH U
KOPPEKTHpPOBaTh €ro, aJeKBATHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTh TPYIIIHI,
BBICTpaNBaTh KOMMYHHKATHBHOE B3aUMOJIEHCTBUE, NIPOSBIISIsl TOTOBHOCTh pa3peiaTb KOH(PIUKTHL

K koHI1y 00ydeHus B 9 kjacce npeMeTHbIE pe3yabTaThl Ha 0a30BOMYPOBHE JOJKHBI OTPAKaTh
C(OPMHUPOBAHHOCTb Y OOYYaloOLUXCS YMEHHMH: MCIOJIb30BaTh MOHATHS: CHUCTEMa OTCUETa,
MaTepHualibHas TOUKa, TPAEKTOPHUS,0THOCUTEIbHOCTh MEXaHUYECKOTO ABUXKEHHUS, Aedopmarus
(ynpyras, njactudeckas), TpeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpy3KH,
LEHTP TSKECTH, a0COJIIOTHO TBEPJIOETENO, LIEHTP TSOKECTU  TBEPIOTO Tea,
paBHOBECHE, MEXaHMUYECKHEKOJIeOaHUs U BOJIHBI, 3BYK,MH(pa3BYyK U YIBTPa3BYK,
3JIEKTPOMArHWTHBIE BOJIHBI,  IIKaja 3JEKTPOMAarHUTHBIX  BOJIH, CBET, OJIM30PYKOCTb U
JaTIbHO30PKOCTh, CIIEKTPBIMCITYCKaHUS U MOTJIOLIeHus, anbda-, 6eTa- 1 raMMa-u3IydyeHusl, H30TOIIbI,
sIepHasi SHEPreTHKa;
Paznuuath siBieHUs (paBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJMHEHHOEIBUKEHNE, PABHOYCKOPEHHOE
IPSIMOJIMHEIHOE JABM)KEHHE, CBOOOIHOE MaICHUE

TCJI, PABHOMCPHOC MIBUXCHUC 110 OKPYKHOCTH, BBaHMOHeﬁCTBHe TCJI, PCAKTUBHOC OBHIKCHUC,
KoJieOaTelIbHOE JABHOKCHHC (SaTyxaIOIJ_II/Ie U BbIHYXXICHHBIC KOHe6aHI/IH), PE30HAHC, BOJIHOBOC
ABHUIKCHUC, OTPAKCHHUC 3BYKaA, HpHMOHHHeﬁHOC PacipoCTPaHCHUC, OTPAKCHUC U IIPCIIOMIICHUEC CBCTA,
MOJIHOC€ BHYTPEHHEC OTPAXKCHUC CBCTA, PA3JIOKCHHUC Oenoro ceera B CIICKTP U CIIOKCHUCCIICKTPAJIbHBIX
IBCTOB, OUCIICPCUA CBCTA, CCTCCTBCHHAA PAaJUOAKTUBHOCTH, BOSHHUKHOBCHHC JIMHENYaToTO CIICKTpa
I/ISHYIICHI/IH) 10 OITMCAHNIO UXXAPAKTCPHBIX CBOMCTB 1 HAa OCHOBE OIIBITOB, IECMOHCTPUPYIOIIHUX TAHHOC
(I)I/I3I/ILICCKOC SABJICHHUC,

pacno3HaBaTb MPOABICHUC HW3YUCHHBIX (pI/I3I/ILICCKI/IX SIBIICHUH B OKpYyKaroumemM MHUupe (B TOM 4YHCIIC
(1)I/I3I/ILICCKI/IC SABJICHHUA B HPUPOAC: NMPUIMBBI U OTJIUBBI, ABWXCHUC IIJIAHCT ConHeyHOH CHUCTCMBEI,
PCAKTUBHOC JIBUKCHHC JKUBLIX OPraHU3MOB, BOCIPHUATUC 3BYKOB JKHUBOTHBIMH, 3CMIICTPSACCHUC,
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ceificMUYecKre BOJIHBI, I[yHAMH, 3XO, I[BETA TeJl, ONTHUECKUE SBICHHUS B MPUPOJE, OMOIOTHYECKOe
JIEUCTBUE BHUIUMOTO, yABTPA(HUOJIETOBOTO M  PEHTICHOBCKOTO  HW3IYYEHHUH, eCTeCTBEHHBIN
panMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, PaAMOAKTUBHOE H3JIydyeHHE IPHPOTHBIX MHHEPAJIOB,
NeWCTBUE PAaAMOAKTHBHBIX W3ITyYeHUN HA OPraHU3M YEJIOBEKa), IPH 3TOM MEPEBOAUTH MPAKTHUECKYIO
3aady B yUeOHYIO, BBIJCTIATH CYILIECTBEHHBIE CBOMCTBA (TPU3HAKHM) (PU3MUYECKHX SIBIICHU;
ONMCHIBATh M3YYEHHBIE CBOMCTBA TeN U (hpU3MUECKHUE SBIICHUS, MCIOJB3YySd (PU3MUECKUE BEITUYMHBI
(cpenHsisi © MTHOBEHHAsi CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBIKEHHH, YCKOPEHHE, TIepeMeleHHE,
MyTh, YIJIOBasg CKOPOCTh, CHJIa TPEHHs, CHJIa YIPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO
Na/ICHUs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CUJIBI, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIIHAIbHAS
SHEPTHs TeNa, TMOJHITOTO HaJ MOBEPXHOCTHIO 3€MIIM, MOTCHIUAIbHAS SHEPrus CKATOW MPYKUHBI,
KAHETHYECKas SHEPTHsl, OJTHAsi MEXaHUYeCKasi SHEPTusl, IEPHO U YaCTOTa KOJIOaHUH, [UTMHA BOJIHBL,
T'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, NIOKA3aTelh MPEJIOMIICHHUSI CPEIbI), PH ONACAHUA
MPaBUIBHO TPAKTOBATh (PU3MYECKHIA CMBICI HCIOJIB3YEMBIX BEIWYHMH, OO03HAUYEHUS W CIMHHIIBI
(GU3NYECKUX BENWYHMH, HAXOIUTH (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (QH3HUECKYI0O BEIUYHHY C
JIPYTrUMH BETHMYNHAMH, CTPOUTH TPAPHUKH N3YUSHHBIX 3aBUCHMOCTEN (PU3NYECKUX BEITHYNH;
XapaKTepU30BaTh CBOWCTBA TeJ, (M3WUYECKHUE SBICHUS M MPOIECCHI, MCIOJB3YS 3aKOH COXPaHEHHS
SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHUS, NMPHHIUI CYNEPIIO3UIIUHA CHJI, IPUHIUIT OTHOCUTEIHHOCTH
lanunes, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHHS WMITYJIbCa, 3aKOHBI OTPAKEHHS] M TPETOMIICHHS
CBETa, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOT'O YHCEIN MPH SACPHBIX PEAKIUAX, TPH ATOM J1aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3alTUCHIBATh €0 MATEMaTHIECKOE BRIPAKCHNE;
OOBSICHATh (PU3MUYECKHE TPOIECCHl M CBOWCTBA Tell, B TOM YHCIE W B KOHTEKCTE CHTYaI[Hi
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABISATh NPUYHHHO-- CIIEACTBEHHBIC CBS3H, CTPOUTH
00BbsICHEHHUE N3 2—3 JIOTHYECKHX IIaroB € OTIOPOH Ha 2—3 U3YYEHHBIX CBONCTBA (PU3NYECKUX SIBJICHUH,
(U3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemiaTh pacu€THbIE 3a/1a4M (ONMUpPAIOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH ),UCTIONIB3Yys 3aKOHBI U
(bopMyBl, CBA3BIBaONINE (PU3NUECKHE BETMYMHBI: HAOCHOBE aHAIN3a YCIOBUS 3a/lauyl 3aliChIBaTh
KpaTKO€ yCIIOBHUE, BBISBIATHHEOCTAIONINE WM M30BITOYHBIEC JaHHBIC, BEIOMPATh 3aKOHBI U
(bopMyIIBI, HEOOX0ANMBIE TS PELIICHUS, HPOBOANTH pacuéTnl U OILICHWBATh
PEATMCTHYHOCTD MOIYIEHHOTO 3HaUCHHS (PU3NIECKON BEIMYHMHBI; PACIIO3HABATH HPOOIIEMBI,
KOTOpPBIE MOKHO PELINTH MPH MOMOUTH (PU3NIECKUXMETO/IOB, UCIIONB3Ysl OMHMCAHHUE HCCIEA0BAHN,
BBIJICTISATHIIPOBEPSIEMOE IPEANOJIOKEHUE, OLICHUBATH MTPABIIILHOCTH MOPSIKA
IPOBEJICHUST HMCCIICAOBAHMS, JIeNIaTh BBIBO/IbI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIONCHUN 1
OTIBITOB;
MPOBOANTH OTIBITHI IO HAOMIONCHUIO (PM3MUYECKUX SBICHUH MM (PU3MUSCKUX CBOICTB Tel (M3ydeHHE
BTOPOTO 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMs SHEPTUH, 3aBHCUMOCTH Iepuoja KoJjeOaHWi
NPYKUHHOTO MasTHHKAa OT MacChl Tpy3a M JKECTKOCTH NPYKUHBI M HE3aBHCUMOCTH OT aMILTUTY]IbI
MaJIbIX KoJieOaHMH, MPSMOJIMHEHHOE paclpoCTpaHeHHE CBETa, PasjioKeHUe Oeloro cBeTa B CIICKTD,
U3y4eHUE CBOWCTB M300paKEHHS B IUIOCKOM 3€pKajlle M CBOWCTB M300pakeHHs IpenMera B
cobuparomiell JMH3e, HAOII0ICHNE CIIOMIHBIX M JIMHEHYaThIX CIIEKTPOB U3JYUSHHUS): CAMOCTOATEILHO
coOMpaTh yCTAaHOBKY M3 M30bITOUHOro Habopa 0OOpYIOBaHHWS, ONHMCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, (pOPMYITUPOBATH BHIBOJIBI;
IPOBOJIUTH MNPU HEOOXOJMMOCTH CEpUI0 MPSAMBIX H3MEPEHUH, Ompenenss cpenHee 3Ha4YeHUe
u3MepsieMoil BenunHbl ((OKYCHOE pacCTOsIHME coOMparomeil JMH3bI), 000CHOBBIBATh BBIOOp criocoda
U3MepEeHus (U3MEpPUTEIBHOTO MpHOopa);
IIPOBOJIUTh HCCJEOBAHUE 3aBUCUMOCTEM (U3MYECKMX BEJIMYMH C HCIOJIb30BAHUEM MPAMBIX
U3MEpEeHU (3aBHCUMOCTh IYTH OT BpPEMEHHM MpU PaBHOYCKOPEHHOM JIBUKEHHH Oe3 HadaibHOM
CKOpOCTH, NepuoJia KojeOaHUi MaTeMaTHYeCKOro MasiTHUKAa OT JUIMHBl HHUTH, 3aBUCUMOCTH yriia
OTpa)KEHHsI CBETA OT yrijla MaJeHHusl U yria MpeJoMJIeHHUs OT yIJia MaJeHus): IIaHWPOBaTh

HUCCICIJOBAaHUEC, CaMOCTOATCIIbBHO CO6I/IpaTL YCTAaHOBKY, (I)I/IKCI/IpOBaTL PE3YIbTAThI HOJ'Iy‘ICHHOfI
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3aBHCUMOCTH (PU3MYECKHX BEIUYMH B BHJE TAOIHMI U TpadHKOB, AEIaTh BHIBOABI 10 pe3yIbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BETUYUH (CPEIHSISI CKOPOCTh M YCKOPEHHE Tella MpH
PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOHOTOMAICHUS, KECTKOCTh PY>KUHBI, KOXPPHUITUSHT
TPEHHUS CKOJBKEHHs, MeXaHudyeckas padoTa M MOIIHOCTh, YacTOTa W MEpHOA KoJieOaHWit
MaTEeMaTHYECKOTO U IPYKUHHOT'O MasTHUKOB, OTITHYECKAs CHJIa COOMPAIOIIEH JTMH3BI, PaJJHOAKTHBHBIN
(OH): TUTAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHSITH U3MEPEHUS,
CIIeys IPEI0KEHHONW WHCTPYKIIMH, BEIYUCIISATH 3HAUCHUE BEIMYMHBl HAHATM3HPOBATD MOJTyICHHBIC
pe3yAbTAThI C YYETOM 3aJaHHOW MOTPEUTHOCTUU3MEPEHU;

COOIIIOIaTh MpaBHiIa TEXHUKH O€30MIaCHOCTH MPH padoTe ¢ T1ab0paTOPHBIM 000PYIOBAaHHEM;
pa3auyaTh OCHOBHBIE MIPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJeeli:MaTepuaabHas ToUKa, aOCOIOTHO
TBEPOE TEJ0, TOUEUHBI HCTOUYHUK CBETA, JIy4d, TOHKAs JINH34, IJIaHETapHasi MO/I€Ib aTOMa, HYKJIOHHAs
MOJeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIIUTIBI JICHCTBHUS U3YUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OTIOPOH Ha
WX ONMUCAaHWA (B TOM YHUCIIE: CHUJIOMETp, NATYMKHIOJOXKEHHS, PACCTOSIHUS W YCKOPEHHs, pakera,
9XO0JIOT, OYKH, MEPUCKOI, (oToamnmapaT, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETpP, Kamepa
Bunbscona), ucnonb3ys 3HaHHMS O CBOMCTBAX (PU3MYECKUX SIBJICHUN M HEOOXOJIUMBbIE (PU3MUECKUE
3aKOHOMEPHOCTH;

WCTIOJIH30BaTh CXEMBI M CXeMaTHYHBIC PUCYHKU H3yYCHHBIX TEXHHUYECKUX YCTPOICTB, U3MEPUTEIEHBIX
prUOOPOB M TEXHOJOTMYECKHUX MPOIIECCOB IIPU PELICHUH y4eOHO--IIPAKTHUECKUX 3aJ]1ad, ONTUYECKUE
CXEMBI JUIsl TOCTPOEHUS N300paKeHH B IJIOCKOM 3epKajie U coOuparomiei TuH3e;

MPUBOANUTH TPHUMEPHl (HAXOAUTh HWHPOPMAIHMIO O TMPHMEpax) MPaKTUIECKOTO MCIIOIb30BaHUS
(bM3UYECKUX 3HAHWM B TOBCEIHEBHOW JKM3HU ISl oOecredeHusi 0e30MacHOCTH MPHU OOpalleHUuu ¢
npubopaMM ¥ TEXHHYECKUMHU YCTPOMCTBAMH, COXPAaHEHMs 3JI0pOBbSi M COOJIIOJEHHUS HOPM
9KOJIOTMYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpene;

OCYLIECTBIIATh MOMCK HH(pOpMalMKU (PU3NUECKOro coJepxkaHusd B VIHTepHeTe, caMOCTOSITEIbHO
bopMynupys TOUCKOBBIM 3ampoc, HAXOAWUTh IYTH ONPEIEICHHUsS JOCTOBEPHOCTHU IOIy4YCHHOM
nH(GOpMAaLUY HAa OCHOBE UMEIOLUXCS 3HAHUH U JIOTOTHUTENIBHBIX HCTOYHUKOB;

WCII0JIb30BATh IIPH BHINIOJHEHUH YU€OHBIX 3aJaHUN HAYUYHO--TIOMYJISIPHYIO JIUTEPATypy (HPU3UUECKOro
COJIep’KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbiceTd MHTepHeT, BJIQ/IETh npuéMamu
KOHCIIEKTHPOBAHHUS TeKCTa, MpeodpazoBanusi WHGOPMALMU M3 OJHON 3HAKOBOM CHUCTEMBI B
IPYrylo; co37aBaTbCOOCTBEHHbBIE MUCbMEHHBIE U YCTHBIE COOOIICHUsIHAOCHOBE WH(pOpMaLUU
u3 HECKOJIbKUX UCTOUYHUKOB (PU3MUECKOTO COJIePKaHUs, MTYyOIUIHO MPEJICTaBIIST
pe3yNnbTaThl MPOEKTHON WIJIM HCCIIEOBATEIbCKOUICATENBHOCTH, PU 3TOM T'PAMOTHO HCIOJIb30BaTh
W3YYEHHBIN NOHATUHHBIN anmnapar u3y4aeMoro paszena (U3UKUU COMPOBOXKAATh  BBICTYIICHUE
Mpe3eHTaIuel ¢ yu€ToM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.
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IHOYPOYHOE IIVTAHUPOBAHMUE 7 KJIACC

KoaunyecTBo yacos Mara DJIeKTPOHHbIE
No uuppoBbie
Tema ypoxa P
n/m P Bcero K/p | JUp oOpa3oBaTe/IbHbIE
pecypcsl

1 ®u3nka — Hayka o0 npupoje. SABIeHUs NpUpoabl 1
DU3NYECKUE SBJICHUS 1
du3nyecKue BEIIMYUHBI U KX H3MEPECHUE 1
Ypok-uccnenosanue "M3mepenne TeMneparypsl npu

4 MTOMOTIIX KUAKOCTHOTO TEPMOMETpPA U JaTIHKA 1 1
TeMneparyps!"”

5 MeTtoapl HaydHOTO TIO3HaHUs. Onucanue pU3nIECKux 1 bubnnorexa [JOK
SIBJICHUH C TIOMOIIIBIO MOJIENEi https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "[IpoBepka runoTe3bl: TAIbHOCTh

5 H0JIETA IApHUKa, YIEHHOTO FTOPU30HTAILHO, TEM OOJIBIIIE, 1 1
4yeM OOJIBIIEBHICOTA ITyCcKa"

7 Crpoenue BeniectBa. ONbIThI, JOKa3bIBAIOIINEIMCKPETHOE 1 bubmuoreka [JOK
CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBuKEeHHe YacTUIl BEIIecTBa 1 bubmorexa LIOK

HBet https:/m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OnbITH 0 HAOIIOEHUIO TEIIJIOBOTO 1 1
paciupeHus ra3oB»

10 ArperaTHble COCTOSIHHSI BEI[ECTBA 1

1 Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO1bl. O0001IeHHE TTO 1 Bbubnuoreka LIOK
pazneny «llepBoHavanbHbIE CBEICHUS O CTPOCHUT https://m.edsoo.ru/ff0a0378
BEIIECTBA»

12 Mexanundeckoe qBuxkeHHe. PaBHOMepHOE 1 1 bubnmnoreka [JOK
HEPaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubmuoreka [JOK

13 Cropocs. Eunuiet ckopocTy https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU ABUKCHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.eds00.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. Pacuer maccel HoObeMa Tella bubmmoreka [IOK
0 er0 TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas paboTta «OmnpeeneHne MmIoTHOCTU
TBEPAOTO TEJIa»
18 Pemenne 3agau o reme "[InotHOCTHBEMIECTBA" bubmmoreka [IOK
https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepucTUKa B3aumoaeicTeusten. Cuna
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnas pabota «/3ydeHne 3aBUCUMOCTH PaCTSKEHUS
20 (medopMarum) IPYKMHEI OT MPHIIOKEHHOH CHITBI»
21 Asnenue Tarorenus. Cuna TSHKECTH
CBs3b Me CUJION ec accoit Tena.
22 B}G:Bf:I TI)eJI:Ia.XI(’I?IIJJ(:II{J;IeH3eT1§§q HT(:I Tpé:l\lfe "CI:IJ'I; :ﬂ)I(eCTI/I" bubmiorexa HOK
https://m.edsoo.ru/ff0al778
23 Cuita TsKecTd Ha Ipyrux mianerax. Gusndeckue bubnuoreka [JOK
XapaKTEPUCTUKH TUTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cuit. JluHamomeTp https://m.eds00. ru/ff0al8cc
bubmuorexka [JOK
25 Bec tena. Hesecomocrs https:/m.edsoo.ru/ff0al1778
26 CrnoxeHue IByX CHJI, HAlPABJICHHBIX 110 OJHON IIPSIMOM. bubnunoreka [JOK
PaBHOzelicTBYOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anaq no reme "PaBHoaeiicTByromas cun”
08 Cuna tpenus u e€ Buapl. TpeHue B mMpupoIe HTEXHUKE bubnunoreka [JOK
https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3ydeHne 3aBUCHIMOCTH CHIIBI
29 TPEHHS CKOJIBKEHHSI OTCUIIBI AaBIICHUS U XapaKTepa bubnuorexa [IOK

COIIPUKACAIOIIUXCS TOBEPXHO cTei»

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

30

Pemenue 3agau Ha onpeeneHue paBHOACUCTBYIOIIEH CUIIbI

Pemenue 3amau mo Temam: «Bec tenay, «I['paduyeckoe

31 n3o0paxeHue cuimy, «Cuibl», «PaBHOICHCTBYIOIIAS CHI) buGmiorexa LIOK
https://m.edsoo.ru/ff0alde0
KonTtposnpsHast pabota o Temam: «MexaHHUECKOE
32 IBIDKEHHEY, «Macca, INIOTHOCTEY, «Bec Tenay,
«['paduueckoe
n3o0pakeHue crny, «CHIIbI
30 Pemenue 3agad Ha onpeeneHNEepaBHOACHUCTBYIOMIECH CHITBI
Pemrenne 3a1au no Temam: «Bec Tenay, «'padudeckoe bu6mmnorexa IIOK
31 u300pakenne cum», «CHibly, «PaBHOIEHCTBYIOMAS CHID https://m.edsoo.ru/ff0alde0
KonTtponpHas padoTa mo temMam: «MexaHHIECKOE
32 IBIDKEHHEY, «Macca, INIOTHOCTEY, «Bec Temay,
«I'paduueckoe
n3o0pakeHue crny, «CHIIbI
33 JHasnenue. CriocoObl yMEHBIICHUS M YBEITUYCHHS bubmuoreka [JOK
JaBJICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue raza. 3aBHCUMOCTD JIaBJICHHUS T'a3a0T 00bEMA, bubmuorexa [JOK
TeMIepaTyphI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIaMU,)KUJKOCTIMU U bu6mmoreka [JOK
razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJIKOCTH M ra3e, BBI3BAHHOEICHCTBHEM bubnuorexa [JOK
CHUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo reme «JlaBaeHue BXKUIKOCTH U rase. bubnuoreka [IOK
3axon Ilackams» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2970
. bu6mmoreka [JOK
39 Tunpasineckuid pece https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. [TopiIHEBOM KUIKOCTHBIN HACOC
41 Atmocdepa 3eMian U IPUYHHBI €€ CYIECTBOBAHUS bubnuorexa [IOK
https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. ATMocdepHOe JaBieHne bubmiorexa LIOK

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

43 N3mepenue armocdeproro aasienus. OnbitToppuyennm bubnmoreka [JOK

https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTh aTMOC(EpPHOTO TaBICHUS OTBBICOTHI HAJT bubmmoreka [JOK
YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4

45 Bbapomerp-anepona. AtmochepHOe JaBICHUECHA PA3TMYHBIX bubnuorexa [JOK
BBICOTaxX https://m.edsoo.ru/ff0a2fc4

16 Pemenwue 3ampa4 o Teme " ArmocheproenasicHue"

47 JlelicTBUE dKUJIKOCTHU U ra3a Ha NOTPYKEHHOEB HUX TEJIO. bubnuorexa [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas padota «Omnpe/ieneHne BhITAIKUBAIOIEH

48 CHUIIBI, IEACTBYIONIEN HATEINO, OTPYKEHHOE B KHUAKOCTEY 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a33fc
JlabopaTtopHas pabota o teme «MccneqoBanne 3aBUCUMOCTH

49 Beca Tefa B BOJIe OT 00hEMa MOTPY)KEHHOH B KHIKOCTD 1 Bubmmnorexa IIOK
JaCTH TeJlay https://m.edsoo.ru/ff0a3514

bu6mmoreka [JOK

50 Inasasme e https:/m.edsoo.ru/ff0a3a96
JlabopaTtopHnas padota "KoHcTpynpoBaHUe apeoMeTpa Uin

51 JIOJIKM M OTIpeieNieHHE €€ rPy30I0 bEMHOCTH" 1
Pemenue 3agau no remam: «llnaBanue cynos. bubmoreka LIOK

52 BosayxomaBanuey, «JlapaeHue TBEpABIX Tell, KUIKOCTEH 1 https://m.edsoo.ru/ff0a3654
ra3oB»

53 KonTponbHas pabota o reme «/laBieHneTBepapix e,

KUJKOCTEH U ra30B»
bubmuoreka [JOK

54 Mexanncckas pabora https:/m.edsoo.ru/ff0a3f82

bu6mmoreka [JOK

55 MoutHocTs. EquHuie: MouiHocTi https://m.edso0.ru/ff0a3fs2

56 VYpok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAaEMON
TP IOABEME T10 JIECTHULE"

57 [Ipocteie Mexanu3mbl. Peiuar. PaBHOBecuecun Ha pplyare
Prruaru B TexHHKE, OBITY U IPUPOJIC.

58 JIaGopatopHas pabota «cciaenoBanueycaoBHii 0.5 bubmorera [IOK

PaBHOBCCHUA pbIdara»

https://m.edsoo.ru/ff0a478e
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https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59 Pemrenue 3agau mo reme «YClI0BUsPABHOBECHS 1 bubnmoreka [JOK
pbIyara https://m.edsoo.ru/ff0a48a6
KoaddutmenT none3Horo aelicTBUIMEXaHU3MA.

60 Jla6opaTopuas pa6oTa 1 0.5
«M3mepenue KIIJI HaKIIOHHOM MJIOCKOCTHY

61 Pemenue 3amau o teme "Pabora, momHocTh, KIT/" 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunerndeckas u 1 bubnuorexa [JOK
MOTEHIUAIbHASI SHEPTHsI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUs] MEXaHUYECKOH SHEPTUU 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT 10 TeME "DKCIIEPUMEHTAIIBHOE

64 ompeeNieHue N3MEHEHUsSI KHHETUYECKON 1 1 1
MOTCHIINATBHOW YHEPTUH IPU CKATHIBAHUH TEJIA TI0
HAKJIOHHOM MJIOCKOCTH"

65 KonTponsnas paborta o teme «Pabota HMOIIHOCTD. 1
DHeprus»

66 PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"MexaHn4ecKoe BIKeHHUE" https://m.edsoo.ru/ff0adee6
PesepBubIit ypok. PaboTta ¢ Tekcramu no teme" [laBnenue bub6nuoreka [IOK

67 N o " 1 )

TBEPBIX TEJI, )KUIKOCTEH M Ia30B https://m.edsoo.ru/ff0a4ffe
PesepubIil ypok. Paborta ¢ Tekcramu o teme'"PadoTa.

68 " 1
Mo1HOCTb. DHeprus
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68
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https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanyecTBo yacos Hara DJIEeKTPOHHbIE
Ne nugposbie
Tema ypoka
n/n yp Bcero KP| P o0pa3oBaTejibHbIE
pecypcsl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH U UX bubmnorexa IIOK
OTIBITHBIE TOATBEPKICHUS https://m.edsoo.ru/ff0a5256
Macca u pazMep aTOMOB U MOJIEKYJT
3 Monenu TBEPAOTO, )KUJIKOTO ¥ ra3000pa3HOr0 COCTOSIHUMN BElIecTBa 1 bubGnuoreka IIOK
https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPJIOTO, JKUIKOTO UTa3000pa3HOTO
4 COCTOSIHMI BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO- 1
KUHETUYECKON TEOPUU
bu6mmorexa [IOK
5 KpI/ICTaJ'IJ'II/IT-IeCKI/Ie u aMop(bHHe TEJ1a 1 httDS//m edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanuISIpHOCTh. [[0BEpXHOCTHOE HATSIKEHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TermoBoe pacIiupCHUEC U CXKATUC 1 httpS//m edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEILNIOBOTO 1
JBUKEHHUSI YACTHUIL
9 Bayrpennsis sneprusi. CriocoObl U3MEHEHUSIBHYTPEHHEH SHEPT U 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
1
10 Bunet rennonepenasu https:/m.edsoo.ru/ff0a6412
1 Ypok-koHpepenus "[IpakTuueckoe CMOIb30BaHUE TETLIOBBIX 1 1 bubmmorexa [JOK
CBOWCTB BEIIIECTB U MAaTEPHAJIOB B IIEINIAX dHEProcOepexkeHus" https://m.edsoo.ru/ff0a65c0
19 KonnuecTBo TemnoTel. Y 1enbHasATEINIOEMKOCTh 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TerIoBoro 6ananca. TermiooOMeHH TErI0BOE paBHOBECHE 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0a7088
J "
" aboparopnas pabota "VMccrnenoBanue sIBICHUS TEIJIO0OMEHA TTPH . Bubmorexa IOK

CMEUIMBAHUUXOJIOIHOM U ropsiueid BobI"

https://m.edsoo.ru/ff0a6a98
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15

Pacuer xonudecTBa TCIIJIOTHI, HGO6XOI[I/IMOI‘OIUI$I HarpeBaHusd TCJia U
BbLICTIACMOI'O UM IIPH OXJTAKICHHUN

16 JlaboparopHras padora "OnpeneneHueyIeIbHON TEIIOEMKOCTH B-Ba" Bu6mamorexa [IOK
https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIUBA. Y IeJbHas TEIJIOTaCTOpaHUs bubnuorexa [JOK
https://m.edsoo.ru/ff0a7b5a
[InaBneHue u OTBEp/IeBaHNE KPUCTATUIMYECKHUX TE. Y AebHas bubimoreka IIOK
18 TEeIUIOTAa IJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHueyneabHON TEIOThI Bbu6mnoreka [IOK
IJIaBJIEHHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanne u koHaeHcanus. Mcnaperune bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c
Kurnenne. Y ienpHas TemoTa napooOpa30BaHNs U KOHISHCAIHH. bubmoreka [IOK
21 3aBUCHMOCTB TEMIIEPATYPBI KUTIEHHSI OTATMOC(EPHOTO JaBICHHUS https://m.edsoo.ru/ff0a786¢
BrnaxxrocTh Bo3yxa. JJabopatopHas pabora"OnpeencHne bubmoreka [IOK
22 OTHOCHUTENBHOH BIaKHOCTH BO3LyXa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3amau Ha onpesieieHne BIIaKHOCTH BO3yXa
[TpuHnumbe! paboThl TEMJIOBBIX ABUTaTeNe. [lapoBas TypOuna.
24 JIBurarenb BHyTPEHHETO CTOPAHMS
o5 KIIJI TermoBoro aurarens. TemnaoBele ABUTraTeIN 1 3allUTa Bu6nuoreka LIOK
OKpY KaroIei cpebl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUs U MPEBPAICHUS SHEPTHH BTEIUIOBBIX ITpoIieccax
IToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe "TeroBbIe SBICHUS. bubanoreka IIOK
27 l3MeHeHue arperaTHbIX COCTOSHMI BenecTna" https://m.edsoo.ru/ff0a83f2
KonTtponrHas padota no teme "Temsosle siBneHus. VizmeHnenue bubnmnorexa IIOK
28 arperaTHbIX COCTOsTHHIiBelecTa" https://m.edsoo.ru/ff0a86ae
29 DnexTpusaius Teln. J[Ba poia aNeKTpHUUECKUX 3apsiioB
30 VYpok-uccnenopanue "IneKkTpusaius TENUHAYKIHEN U IpU
COIPUKOCHOBEHUU"
31 BiaumoneiicTBue 3apspkeHHBIX Tell. 3akoHKynona Bubmnorexa [LIOK

https://m.edsoo.ru/ff0a87e4
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3JI€KTpI/I‘-IeCKOC I10JI€. HaHpH)KCHHOCTB QJICKTPUYCCKOTO ITOJIA.

bubmuoreka [JOK

32 [IpUHIKUII CYTIEPTIO3ULMH SIEKTPHIECKHX MOJIEM https://m.edsoo.ru/ff0a8a0a
33 Hocwutenu snextpuueckux 3apsiioB. DieMeHTapHbINA 3aps.
Crpoenue aroma
34 [IpoBOAHMKY W AUDIEKTPUKH. 3aKOHCOXPAHEHUS Bu6manoreka [IOK
AIIEKTPUYCCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha MpUMEHEHNE CBOMCTBAJIEKTPUUECKUX 3aPSAI0B bubnuorexa [JOK
35 ;
https://m.edsoo.ru/ff0a90cc
DneKTpUYEeCKUi TOK, YCIOBHUS €T0 cylecTBOBaHUs. MlcTouHnKH bu6mmorexa IIOK
36 ANMEKTPHUUECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI STEKTPUIECKOTO TOKA bubmmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "JledcTBUE 3IEKTPUUECKOTO MOJI HA
38 MPOBOJIHUKHU U JUAJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJJIAX, KUIKOCTIXH razax bubnuorexa [JOK
https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1emb U €€ COCTaBHBIC YaCcTH
41 Cuna Toka. JlabopaTopHas pabora "M3MepeHue u peryJiupoBaHue bubanoreka [IOK
CHJIBI TOKA" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpspkeHue. Boiabtmerp.JlabopaTopHas pabota
42 "I/ISMGIIT))GHI/IG " p p patop p bu6mmoreka [JOK
" https://m.edsoo.ru/ff0a9e14
pErylnupoBaHUE HAMPSHKEHUS
ConpoTuBieHNE NPOBOJHUKA. Y AETbHOECONPOTUBICHUE Bbubnuoreka LIOK
43 .
BeIl[ECTBa https://m.edsoo.ru/ff0aa738
JIaGopatopHas paboTa "3aBUCUMOCTb HJEKTPUUECKOTO bubnmnorexa IIOK
a4 CONPOTHUBIICHHUS TPOBOJAHUKAOT €T0 JJIMHBI, IIIOIIAU TONEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u Marepuana’
45 3aBUCUMOCTD CHJIBI TOKA OT HampshkeHus.3akoH Oma JiIsl ydacTka bubnmnoreka [JOK

LENH

https://m.edsoo.ru/ff0aad44a
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JlaboparopHas padota "VcciienoBaHue 3aBUCUMOCTH CHIIBI TOKA,

46 UYILETrO Yepe3 PEe3UCTOp, OT CONPOTHUBIICHHUS PE3UCTOPA U bubnuorexa LIOK
HarnpsbKEeHHs Ha pe3ucTope” https://m.edsoo.ru/ff0aa04e

47 [MocnenoBaTeNbHOE | MapalIeIbHOECOEIMHEHH S IPOBOIHUKOB
JlaGopaTopnas padora "[IpoBepka NpaBUIIACTIOKEHHS HAIPSHKEHHUI bubanorexa [IOK

48 TP MOCIIENOBATENLHOM COEMHEHUH JIBYXPE3UCTOPOB" 1 https://m.edsoo.ru/ff0aaa58
JTaGoparopras pabota "TIpoBepka mpaBmiIa sl CHJIBI TOKA TIPH bubmoreka [IOK

49 ApAJUIENBHOM COEIMHEHNH PE3UCTOPOB" 1 https://m.edsoo.ru/ff0aadle

50 Pemenue 3ana4 Ha npuMeHeHue 3akoHa OMa It pa3IndyHOTo bubnnorexa [JOK
COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa u MomHOCTH 3nekTpudeckoro Toka.3akoH Jxoymnsa-Jlenmna bu6mmoreka [IOK

https://m.edsoo.ru/ff0ab124

59 JlabopaTtopHas pabota "Onpenenenne paboTHI MOIITHOCTH 1 Bu6mmorexa [{OK
AIIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJIEKTPUYECKHE ENH M IOTPEOUTENH SNEKTPUIECKO SHEPIUH B OBITY. bubmmorexa IIOK

33 KopoTkoe3aMbIKaHKe https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUIECKIE

54 3apsbl. 3apsHKEHHBIE TENa HUX B3aUMOAEHCTBHS. I10CTOSHHBIH bubanorexa [IOK
AIIEKTPUYCCKHIA TOK" https://m.edsoo.ru/ff0abd2c
KonTposnpHast paboTa o teme "DneKTpruuecKue 3apsaabl. 3apsKeHHbIE Bubnmnorexa IIOK

55 Tella uuX B3auMoaecTBUs. [10CTOAHHBIN 3JIEKTpUYECKU TOK" https://m.edsoo.ru/ff0abea8

56 [TocTOsIHHBIC MAarHUTBI, UX B3aUMOICHCTBHE

57 VYpok-uccnenopanue "M3ydeHue noaeinocTOSHHbIX MArHUTOB" 1 Bu6nuorexa [{OK

https://m.edsoo.ru/ff0ac3d0

58 MaruuTtHoe moJie. MarHuTHOE 1mojie 3eMJIi Uero 3HaYeHHe ISt bubaunorexa [IOK
’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmbiT Dpcreia. MarHUTHOE MOJIE ANIEKTPHYECKOTO TOKa MarHuTHOE bubmuoreka LIOK
MOJICKATYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[TpuMeHeHue 3JIeKTPOMAarHuToB B TeXHUKe. JlabopaTopHas pabota bubnuoreka [IOK

60 "V3y4enue AeHCTBUAMATHUTHOTO TI0JIs HA TIPOBOJIHKK € TOKOM" 0,5 https://m.edsoo.ru/ff0ac74a
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DNeKTpOABUTaTENb MOCTOSTHHOTO ToKa. Mcronb3oBanue
JJIEKTPOIBUIaTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

bubmuoreka [JOK

61 JIaGoparopnas pabota "Koncr OBaHUE U U3y4eHHUE pabOTHI
patopHai p N pyHp Y P https://m.edsoo.ru/ff0ac86¢
AJIEKTPOIBUTATEIIS
62 OmnpiTel @apases. 3aKoH 3MeKTpoMarHuTHOMMHAYKIuU. [IpaBuiio
Jlenna
OnextporeHepatop. CrocoObl NOIYYEHUSI JIEKTPUUECKON SHEPTHUH.
63 DJIeKTPOCTAHIINH HA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHHI
[ToaroroBka K KOHTPOJIBHOM padoTe MO TeMe " DIEKTPUUIECKUE U
64 Y p Tp
MAarHUTHBIC SBIICHUS"
65 KonTtponpHas padoTa o teme "DIeKTpudecKue U MarHUTHBIC bu6morekxa [IOK
sIBJIeHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHblit ypok. Pabota ¢ Tekctamu no Teme" TerioBble siBineHus" bubnnorexa [JOK
https://m.edsoo.ru/ff0acc5e
67 PeseprubrIit ypok. Pabora ¢ Texctamu mo teme'"[locTossHHBIN bubnuorexa [JOK
ANEKTPUYECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. Pabora ¢ Tekctamu 1o Teme""MarHuTHble SBIeHUS"

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME

68

145
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9 KJIACC

KoanyecTBo yacos Hara DJIeKTPOHHbIE
Ne nugposbie
T
n/m eMa ypora Beero | NP | TP o0pa3oBaTe/bHbIE
pecypcsbl
1 Mexannueckoe aBH>KeHrEe. MartepualibHas TOUKa 1
2 Cucrema orcyera. OTHOCUTEIILHOCTbMEXaHUYECKOTO IBUKECHUS 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPSAMOJIMHEMHOE JBUKEHNE 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsmMonuHeitHoe nmxenne. CpeHss u 1
MTHOBEHHAs CKOPOCTh
5 [IpssmonrHeNHOE PaBHOYCKOPEHHOEABUKEHHE. Y CKOPEHHE 1 bubnmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHEMHOTO PaBHOYCKOPEHHOTO NBIOKEeHUS. [ paduk
6 CKOpOCTH 1
JlaGoparopHas pabora "Onpenenenre yCKOPEHHs Tela Ipr bubanoreka IIOK
PAaBHOYCKOPEHHOM JIBM>KEHHH MO0 HAKIOHHOM II0CcKOCTH" 1 https://m.edsoo.ru/ff0adbl18
CBoOoaunoe nagenue ten. Onbltel [anmuies
PaBHOMepHOE IBIOKEHHE 110 OKPYXKHOCTH. [leproa 1 gyactota bubmoreka LIOK
9 obOparenus. JInHelHas U yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpoCTpEeMHUTEIIBHOE YCKOPEHHE
. bubnuoreka [JOK
11 IIepssoiii 3akoH HetoTOHA. BekTop cumbl 1 https://m.edso0.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHoneiicTByOascuia 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0ae72a
. bu6mmoreka [JOK
13 Tpertnii 3akoH HetoroHa. Cynepno3uius cui 1 https://m.eds00.ru/ff0ae982
14 Pemrenue 3agau Ha npumeHeHue 3akoHOBHbroTOHA 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0aeb6c
bu6nmoreka [JOK
15 Cuna ynpyrocru. 3axon I'yxa 1 https://m.edsoo.ru/ff0aeca?
16 Pemrenue 3amau no reme «Cumna yrnpyroctu» 1
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17 JIaboparopHas pabora «OnpeneneHeKeCTKOCTH MPYKUHBD) Bu6mmorexa [IOK
https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK

18 Cuna Tpenus https://m.edsc%.ru/fanf738

19 Pemenue 3anau no teme «Cuina TpeHUs» BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0afa26

20 JlaboparopHas padora "OnpeneneHuexkodppuirieHTa bubnunoreka [IOK

TPEHUsI CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3amau o reme "3akonsl HetoToHa.Cuma yrpyrocTH. bubmmorexa [IOK

Cwuiia tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuta TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHUE bubnmuorexa [JOK
cBOOOJHOTO TaEHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Teq BOKpYrrpaBUTallHOHHOTO
23 nentpa (CoyiHeuHas
cuctema). ["amakTuxu"
o Pemenue 3agau no teme "Cuna TSXKECTH H3aKOH BCEMHPHOTO bu6moreka [JOK
TATOTEHUS" https://m.edsoo.ru/ff0af5f8

o5 [TepBas kocMuueckasi ckopocTb. HeBecoMoCThU meperpy3ku bubnuorexa [JOK
https://m.edsoo.ru/ff0af33c

26 PaBHOBecHe MaTeprabHOW TOYKH. AOCOJIOTHO TBEPIOE TEIO. bubmmorexa [JOK

PaBHOBecHe TBEPAOTo Tema ¢ 3aKpPeIIEHHON OChIOBPAIIICHHS https://m.edsoo.ru/ff0afe36

27 MowmenT cuibl. LleHTp TspkecTn

28 Pemenue 3agau no reme "MomeHT cuibl. LlenTp TsoxecTn" bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

[ToarotoBka kK KOHTPOJILHOU paboTe Mo TeMe bubanoreka IIOK
29 "MexaHnueckoe JBMKeHue. B3aumoneiictBue e https://m.edsoo.ru/ffob0408
30 KonTtponpHas pabora no reme "MexaHn4eckoe JBHKEHUE. bubnuoreka [IOK
BzaumopeticTeue Ten" https://m.edsoo.ru/ffObO6ec
Nmnynsc Tena. mmynsc cuisl. 3aK0H bubnmnoreka IIOK

31 COXpaHEeHHUs UMITyJIbca. YIPYroe U HeylpyroeB3anuMoIeiCTBHe https://m.edsoo.ru/ff0b07fa

32 Pemrenue 3a1au no teme "3aK0H COXpaHEHUSIUMITYJIbCA" bubnmnoreka [JOK
https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeakTuBHOE IBMKEHUE BIIPUPOJIE U TEXHUKE"
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bubmuoreka [JOK

34 Mexanndeckas paboTa U MOITHOCTh https://m.edsoo.ru/ff0b0as4
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH MCHIIBI TPEHUS bubnmoreka [JOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa «OnpeneneHue padoThl CHIBI TPSHUS TTPH
36 PaBHOMEPHOM JIBMYKEHHUH TeJjla M0 TOPU30HTAIILHON TTOBEPXHOCTHY
37 Cas13b sHepruu 1 padoTsl. [loTeHnnanbHasg Heprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPT U bubmunorexa [IOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs YJHEPTUU B MEXaHHKE
40 JlabopaTtopHas pabota «3ydyeHne 3aKOHa COXpaHEHUS SHEPTHI bubnuorexa [JOK
https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBMKEHNE U €TO XapaKTEPUCTUKHI Bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaebanus. BeiHyxneHHbIeKoe0anus. Pesonanc Bu6mmoreka LIOK
https://m.edsoo.ru/ffob20f0
43 MareMaTuuecKkuii ¥ MPy>KUHHBIA MasITHUKA
Ypok-uccnenoBanue «3aBUCUMOCTh TIEpHOJia KOJaeOaHUd OT bu6mmoreka [JOK
44 YKECTKOCTH IIPY)KHUHBI U MACChI IPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHue 3Hepruu Npyu MEXaHMYECKUX KOJIeOaHUIX
o | I s Onpsaesoe oo s 10K
https://m.edsoo.ru/ffOblaec
JIaboparopHas padota «IIpoBepka HE3aBUCUMOCTH NIEPUOIA
47 KonegaHml;I) rpyspa HO,Z[BeI_HpeHH(E“O K HUTH, OT MaccChl rgysai bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0b197a
Mexanuueckue BoJaHbL. CBOMCTBA MEXaHUYECKUX BOJIH. bubanoreka IIOK
48 [1pOI0JIBLHbIE ¥ TIONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenus "MexaHndecke BOJHbBI BTBEPIOM TeJle.
Ceiicmuueckue BOJIHBI"
50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenoBanue "HabmoeHre 3aBUCUMOCTH BBICOTHI

3ByKa OT YaCTOThI"
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I'poMKOCTB 3ByKa 1 BBICOTA TOHA. AKYCTUUYECKUI PE30OHAHC

52
53 "V1pTpa3Byk 1 HH(pa3ByK B IPUPOJIE U TEXHUKE" bu6morexa IIOK
https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJBHON paboTe 1o TeMe " 3aKOHBI COXPAHEHUS. bu6mmnorexa IIOK
o4 Mexanuueckue KoneOaHus U BOJIHbL" https://m.edsoo.ru/ff0b25f0
KontponsHas pabota o Teme "3akoHbI coxpaHeHHst. MexaHndeckue
95 KOJIeOaHUs Y BOJIHBI"
56 DNEeKTPOMarHUTHOE TOJIe. DIEKTPOMArHUTHBIEBOJTHBI bubnuorexa [JOK
https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepennus "lkana 37eKTpOMarHUTHBIX BOJIH. bu6mmnorexa IIOK
58 Vcrob30BaHUe 3IIEKTPOMATHUTHBIX BOJIH ISt COTOBOM CBs3U" https://m.edsoo.ru/ff0b2fe6
Ypok-uccnenosanue "M3ydeHne cBOKCTB 21eKTPOMArHUTHBIX Bu6mmnorexa IIOK
59 BOJIH C TIOMOIIBIO MOOUIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
50 Pemrenue 3a1a4 Ha onpeiesICHUE YaCTOTHI U JUTHHBI
AIIEKTPOMArHUTHOHN BOJTHBI
61 DJieKTpoMarHuTHas npupoja csera. CkopocTtbcBeTa. BosiHOBbBIE bubnuorexa [JOK
CBOIiCcTBa cBeTa https://m.edso0.ru/ff0b31d0
Wcrounuku ceeta. [IpsamMonnHeiiHOe pacpoCcTpaHEeHHE CBETA. bubanoreka IIOK
62 3armenus Connia u JIyHsl https://m.edsoo.ru/ffob3658
3aKOH OTpaKeHUS CBeTa. 3epkana. Pemennesanay Ha NpUMEHEHUE bubanoreka IIOK
63 3aKOHA OTPAKECHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUSICBETA Bu6nuorexa [{OK
https://m.edsoo.ru/ff0b3aea
65 [TommHOE BHYTpEeHHEE oTpakeHue cBera.crnonbp3oBanme Bu6nuorexa [{OK
MIOJIHOTO BHYTPEHHETO OTPAKEHHsI B ONTUYECKUX CBETOBOIaX https://m.edsoo.ru/ff0b3c5c
JIabopatopHas pabota "MccnenoBaHue 3aBUCUMOCTH yTiia
66 MPEJOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHHs Ha IPaHHIe
"BO311yX-
cTekno™"
Ypok-koHdpepeHus "M cnoap30BaHUENIONHOTO BHYTPEHHETO
67 OTPa)XCHUSI: CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
68 Jluna3er. OnTHdeckas CHuiia JIMH3BI Bu6mmorexa LIOK

https://m.edsoo.ru/ffOb3f2c
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bubmuoreka [JOK

69 [TocTpoenne n300pakeHMIA B JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGoparopnas pabota "Onpesenenne GpoKYCHOTO PacCTOSHHS U bubaunorexa LIOK
70 ONTHYECKOH CUIIBICOOUpAIONei THH3bI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenus "OnTudeckue THH30BhICTIPUOOPHI” Bbubmmorexa [IOK
https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledexto 3penus. Kakcoxpanuts 3perue"
Pa3snosxenue 6enoro ceera B criektp. OnbITel HetoToHa. Cioxkenne bubimoreka IIOK
74 CHIEKTPaJIBLHEIX IBETOB. J{ucrepcus ceeTa https://m.edsoo.ru/ff0cOf4c
JlaGoparopHas pa6oTa "OIBITH TT0 Pa3I0kKEHHIO OETOTO CBETA B bubmmoreka IIOK
75 CIEKTP MBOCIIPHATHUIO LIBETA IIPEAMETOB MPH WX HAOIIOIECHUH Yepe3 https://m.edsoo.ru/ff0cOe2a
1[BETOBbIE (PUIHTPHI"
76 Ypok-npaktukym "BoiHOBBIE CBOWCTBA CBETA: IUCIEPCHS,
uHtepdepeHus u audpaxus”
77 OnsITs Pesepdopia 1 miaHeTapHas MOJIETHATOMA BH6H_H0TGK3 LHOK
https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Mozens aroma bopa
79 Hcnyckanue u noriomenue ceera atoMmoM. Kpantel. JIuneiiuateie bubanoreka [IOK
CIICKTDBI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "HaOmroneHne CrieKTpoBUCITYCKaHUS " Bu6nuoreka [LIOK
https://m.edsoo.ru/ffoc1550
81 PagnoakTruBHOCTE U €€ BUIIBI BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. HykiionHas MoJiens EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0cl18ac
83 PannoakTuBHBIE ipeBpaiienus. M30Tombl BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0clal4
84 Pemrenue 3agau o reme: "PaanoakTuBHBIEIpEBpAILICHHS " Bbubnuoreka [IOK
https://m.edsoo.ru/ff0clb4a
85 [lepuoxa nonypacnana
86 Ypok-koHpepenus "PaguoakTuBHbIC U3TYyYSHUS B IPUPOE, bubnmnoreka [JOK
MEeIHIMHE, TCXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiy. 3aKOHBI COXPAHEHUS3aPSII0BOTO U bubnmnoreka [JOK
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MaCCOBOI'0O YHUCECII

https://m.edsoo0.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl UIHEPTUU 1 bubmuorexa [IOK

https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo teme "Snepusie peakyn” 1

90 Peakuu cunresa u nenenus saep. Mcrounnkusnepruu ConHia u 1 bubnuorexa [JOK
3BE311 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "SAnepHas s3HepreTuka.

91 JleficTBUS palioaKTUBHBIX U3JTy4YE€HUH Ha )KUBbIE OPraHU3Mbl"

92 [ToaroroBka Kk KOHTPOJIBHOM padoTe 1Mo TeMe "IIEKTPOMArHUTHOE bubnuorexa [JOK
noJie. DNEeKTPOMAarHUTHbIC BOJIHBI. KBaHTOBBIC siBIICHHS" https://m.edsoo.ru/ff0c223e

93 KonTpombHas pabota no Teme"DeKTpoOMarHuTHOE MoJIe.

DJIEKTpOMarHuTHbHIE BOJIHBI. KBaHTOBbBIE SIBJICHHS"

94 [ToBTOpenue, o606menue. JlabopatopHbIEpaOOTHI IO KypCy bubnuorexa [JOK
"B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
T[ToBTOpeHne, 06o6mIeHNe. Perenne pacueTHBIX U KaueCTBEHHbIX bubanoreka IIOK

95 3a1a4 1o Teme "Ternnoskle mporecch” https://m.edsoo.ru/ff0c2572
T[ToBTOpeHne, o6obmIeHNe. Perenne pacueTHBIX U KaueCTBEHHbIX bubanoreka IIOK

96 3agad o teme "KIIJ] TernoBbIX qBurarenein” https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 06001eHne. Penienne pacueTHBIX U KaueCTBEHHBIX bubanoreka IIOK

97 3aad 1o Teme"KI1J] anexTpoycTaHoBOK" https://m.edso0.ru/ff0c2b30

98 [ToBTOpenHue, o6o6menHue. JlabopatopHbIepabOTHI IO KYypCy bubnuoreka [JOK
"CBeToBBIC SIBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06061eHue. Padora ¢ Tekctamuno Teme "3aKOHbI Bbubnuorexa LIOK

99 " :

COXpaHEHHS B MCXaHHKE https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenHue, 0600mmeHue. Pabora ¢ Texctamumno teme "Konebanus Bbu6nuoreka LIOK
Y BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTopenue, 0606meHue. Pabora ¢ Tekctamumo teme "CBeTOBbIE bubmmoreka [JOK
sBIEeHUA" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o6061menue. Padora ¢ rekcramumno teme "KBantoBas u
snepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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