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[Iporpamma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUs COCTaBJI€HA Ha OCHOBE
NOJIOKEHUH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHOM
nporpammsl, nipeactaBieHHbIXx B @I'OC OO0, a Taxke ¢ yuérom deaeparbHol pabodeil mporpaMMbl
BocniuTanus u Konuenmuu npenogaBanus yueOHoro npenmera «Dusnkay.

Copnepxanue mnporpammbl 0 (U3MKE HANpaBleHO Ha (OPMUPOBAHUE E€CTECTBEHHOHAyYHOU
IPaMOTHOCTH OOYYalOIIUXCSd W OpraHu3alfi0 H3ydeHHs (U3MKH Ha JesITeIbHOCTHOM ocHoBe. B
nporpaMMe Mo (u3MKe Y4YMTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOIrO MpenMeTa B peau3aluu TpeOOBaHHM
OI'OC OOO k muaHUpyeMbIM JHYHOCTHBIM W METANpeIMETHBIM pe3ylbTaTaM OOYy4YeHHs, a TaKxKe
MEXIIPEIMETHbIE CBSI3M E€CTECTBEHHOHAYYHbIX Y4YEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O OOILEro
o0OpazoBaHusl.

[TporpammMa 1o (pu3KKe yCcTaHABIMBACT paclipe/ieleHue yueOHOro Marepuaia 1o rogam ooydeHus
(mo xyaccam), mpejuiaraeT IPUMEPHYIO IOCJIEI0BAaTEIbHOCTh M3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHSL IPEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUdaronuxcsl.

[Tporpamma 1o ¢usuke paspaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKOW IMOMOIIM YYUTENO B
co3zlaHuM paboueil mporpamMmsl 10 y4eOHOMY ITpEIMETY.

®u3nka SBISETCS CUCTEMOOOpA3yIOUIMM Ui E€CTECTBEHHOHAYUHBIX YYEOHBIX IIPEIMETOB,
HOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBIICHUM, U3yyaeMbIX XUMHUEH, OUOJIOTHEH,
acTpoHOMHEH W (Qu3NMYecKol reorpadueil, BHOCHUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MUPA,
npefocTaBisieT Haubosiee sicHble 00pa3lbl MPUMEHEHUSI HayyHOro METoJia MO3HaHUA, TO €CTh crocoda
IOJIyYEHUs JOCTOBEPHBIX 3HaHUHN O MUPE.

OpHa U3 IaBHBIX 3a/1a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType oO1iero o0pa3oBaHUsl COCTOUT B
(opMUPOBAHNUU ECTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpECA K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3ukn Ha  0a30BOM  ypOBHE  HpEANoiaraeT  OBJAJeHHE  CICAYIOLIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

HAY4YHO OOBSACHSATH SIBJICHUS,

OLICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO MCCIICIOBAHMUS;

MHTEPIPETUPOBATH JAHHBIEC U UCIOIb30BaTh HAYYHbIE JOKA3aTEIbCTBA AJIS MOJYy4EHUS BHIBOJIOB.

Llenn m3ydeHus: GU3MKKA HA yPOBHE OCHOBHOIO 00IIero oOpa3zoBanus omnpezeneHsl B Konnenumun
npenojaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoit
®denepalyy, peaqu3yolMX OCHOBHbIE 00II€00pa3oBaTeIbHbIE MPOTPaMMbl, YTBEPKAEHHON pelIeHHEM
Konnerun MunuctepcrBa npocenienus Poccuiickoit ®@eneparnuu (nporokon ot 3 gekadpst 2019 r. Ne
[1K4BH).

Henu nzyyenus pU3NKH:

IpuoOpeTeHne UHTEpeca U CTPEMIICHHS 00yJaroXcs K HayYHOMY U3YU€HHUIO PUPO/Ibl, Pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE TNPEACTABIEHUN O HAyYHOM METOJE MO3HaHWs U (HOPMHUPOBAHHME HCCIIEA0BATEIHCKOTO
OTHOLICHHUS K OKPYXKAIOLIUM SIBIICHUSM;

(GbopMHpOBaHNE HayYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3yuyeHUs OCHOB CTPOEHHS MAaTEPUH U
(byHAaMEHTAIbHBIX 3aKOHOB (PM3UKH;

(dbopMUpOBaHUE MpPENCTaBICHUN O poiau (U3MKU ISl Pa3BUTUS JPYTHUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE MpEACTaBIECHUI O BO3MOXHBIX cepax Oyaymied npodeccHOHaIbHOU NesATEIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JIaIbHEHIIIeMYy 00yUEHHIO B 3TOM HalpaBJICHUH.

JoctuxeHune 3THX Lejedl mporpaMMbl Mo (U3MKE Ha yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHHUA
o0ecreynBaeTcs perIeHueM CIeIyIoImuX 3a1a4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHMM BEIEeCTBA, O MEXaHWYECKUX, TEIIOBbIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETEeHNE YMEHUH OIHUCHIBaTh M OOBACHATH (PU3MUECKHE SBIEHHUS C HCIOJIb30BAHUEM
MOJIyYEHHBIX 3HAHUM;

OCBOEHHE METOJIOB pELIECHUS MPOCTEUIINX PACYETHBIX 3aJad C MCIOJIb30BaHHEM (HU3HMUECKUX
MOJIEJIEH, TBOPUECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a1a4;



pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS U BIMOIHSITH OMBITHI, IAOOpATOpPHBIEC PAOOTHI U
9KCIIEPUMEHTANILHBIE NCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENBbHBIX IPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpMaLUell (PU3NIECKOTO coepKaHusl, BKII0OYas HH(POpMAIUIO O
COBPEMEHHBIX JOCTH)KCHUAX (PU3MKH, aHAINU3 U KPUTHUYECKOE OlIEHUBaHKUE HH(OpMALIUK;

3HAKOMCTBO €O c(epamu mpodeccCHOHATLHON JEATeTbHOCTH, CBSI3aHHBIMU C (U3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha u3ydenue ¢usuku (0a30BbIii YPOBEHB) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OTBOJUTCS
238 gacoB: B 7 kinacce — 68 yacoB (2 daca B Hefeno), B 8 kiacce — 68 vacoB (2 yaca B Henen), B 9
kiacce — 102 gaca (3 yaca B HeIeIiO).

[Ipennaraemelii B mporpamMmme o (U3MKe IMepedeHb JTabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapaKkTep, YUUTelb JIelaeT BHIOOp MpOBEAEHUS TabOpaTOPHBIX PadOT M OIBITOB C
y4€TOM HHIUBUIYalIbHBIX OCOOEHHOCTEH OOy4aromMxcs, CHHCKAa OSKCIEPUMEHTANBHBIX 3aJaHuil,
npeJiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa Mo (hU3HKe.

COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAOLIEro MUpa.

®usuka — HayKa o npupojie. SABieHuss npupoapl. PU3nyecKue SIBJICHUS: MEXaHUYECKHUE, TEIUIOBbIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMWINHBL. VM3mMepenne ¢usznueckux BenuunH. Ousudeckue nmpuodopsl. [lorpenrHocTs
u3MepeHuil. MexxayHapoaHas cuctemMa eIMHMUII.

Kak ¢usnka m Jpyrue €CTeCTBEHHbIE HAYKH HM3y4alOT HPHPOAY. EcTecTBEeHHOHAYYHBIH METO]
MO3HAHMS: HAOIIOJIEHUE, TOCTAaHOBKA HAy4YHOTO BOMNPOCA, BBIIBMKEHUE THIIOTE3, SKCIEPUMEHT IO

IIPOBEPKE THUITOTE3, O0BSICHEHHE HaOMo1aeMoro siBiieHus. Onucanre (pU3NIecKux SBICHUH ¢ TTOMOIIBIO
MOJIEJIEH,

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue npruOOpsl U MpoLeaypa IPSIMbIX U3MEPEHHH aHAJIOTOBBIM U LIU(GPOBBIM IPUOOPOM.

Jlabopamopnwvie pabomot u onvimol.

OnpeneneHue LeHbI JIIEHUS KaIbl U3MEPUTEIBHOT0 Mpuodopa.

N3mepenne pacCcTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

N3mepenue TemnepaTypsl IPU MOMOLIH XKHJIKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIepaTyphl.

[IpoBeneHue wucciaenoBaHus MO IPOBEPKE TUIOTE3bl: JAJbHOCTH IMOJIETA ILAPHKA, IMYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BeniecTBa: aToOMbl U MOJIEKYNBI, MX pa3Mepbl. OMNbITH, AOKA3bIBAIOIIME JUCKPETHOE
CTpOECHHE BEIECTBA.

JIBuxeHne yactul BemecTtsa. CBs3b CKOPOCTH JIBUKEHHS YacTHIl C TeMIeparypoi. bpoyHoBckoe
nBrkeHue, 1ud¢ysus. BzanmoaelicTBre 4acTull BEIIeCTBA: MPUTSHKEHNE U OTTAIKUBaHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHUE T'a30B, KUAKOCTEW U TBEPABIX (KPUCTAJUIMUECKHUX )
Ten. B3anMOCBS3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTHBIX COCTOSHUSAX U HUX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddysun.



Habmronenue siBneHmit, 00BICHSIOMUXCS MPUTSHKCHUEM WM OTTATKMUBAHUEM YaCTHUIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

Orenka auamMerpa atoMa METOAOM PsIIOB (C UCToNIb3oBaHueM (hoTorpaduwii).

OnbIThI 1O HAOJIOIEHUIO TEINIOBOTO PACIIUPEHUS ra30B.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3auMoO/ieiicTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHoe aBmxkeHue. Ckopoctb. CpenHss
CKOPOCTb IIPYU HEPABHOMEPHOM JIBH)KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHMUSI.

SBnenue mHepuMu. 3aKOH MHepUuU. B3aummonelicTBue Tel Kak NMPUYKMHA M3MEHEHUS CKOPOCTU
JIBWKEHUsS Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTe BemectBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eAMHUIE 00bEMA BEIIECTBA.

Cuita kak XapakTepucTuka B3aumoaercTus tei. Cuia ynpyroctu 1 3akoH ['yka. 3mepenue cuibl
C MOMOIIBIO TUHAMOMETpa. SIBJIeHHE TATOTEHUS M cuia TsokecTH. Cuila TSHKeCTH Ha APYrUX IUIaHETax.
Bec tena. HeBecomocTh. CiioxeHne CHJl, HAIIPaBICHHBIX MO OJHON MpsiMoi. PaBHOIEUCTBYIOIIAs CHII.
Cuiia Tpenusi. TpeHue CKoJIbKEeHUs U TpeHue Nokosi. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Hablmonenrne MexaHW4ecKoro JBUKEHHUS Tea.

H3mepeHne ckopocTu IpSIMOIMHEHHOTO ABMXKECHUS.

Habumroienue siBjeHMs] UHEPIUH.

Habmroienue n3MeHeHus: CKOpOCTH MIPH B3aUMOJICHCTBUH TEIl.

CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMO.

Jlabopamopuusie pabomot u onvimol.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBHKEHUS (IIapuKa B KUIKOCTH, MOJIENIU dIIEKTPUIECKOTO
aBTOMOOMJIS M TaK J1ajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapUKa MO0 HAKIIOHHOW TIOCKOCTH.

Oripezenienne mIoTHOCTU TBEPOTO Tea.

OMnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHHS (1edopManun) Ipy>KHHBI OT TTPUITI0KEHHOM
CHJIBL.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl TPEHHSI CKOJIBKEHHSI OT Beca Tella U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CrnocoObl yMEHBIIEHUS M yBEIWYEHHUs JaBiieHus. JlaBneHue raza. 3aBHCHMOCTh
JaBjleHHUs Ta3a OT o0wnéma, TemmepaTypsl. llepemaua naBneHuss TBEPABIMU TENaMH, XHUAKOCTAMU H
razamu. 3akoH [lackans. [THeBMaTuueckue MamuHbl. 3aBUCUMOCTbH JIABJICHUS JKUJKOCTH OT TJIYOWHBI.
['unpocraTndeckuii napanokc. Coobmaromuecs cocynsl. ['uapaBinueckue MeXaHU3MBI.

AtMocdepa 3emau u atmMocdepHoe naBieHue. [IpUyuHBl CyIECTBOBaHMS BO3IYIIHOM 000J0YKH
3emnu. Omnwir Toppuuennu. HM3mepenue armochepHOro [aBieHHsS. 3aBUCUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl YpOBHEM Mopsi. [Ipubops! 11715t u3MepeHust arMoc(hepHOro JaBIeHUs.

JleiicTBHe KMJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTankuBaromas (apXxumenaoBa) cuia.
3akon Apxumena. [TnaBanue Ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.
[lepenaua naBneHUs: KUIKOCTHIO U Fa30M.
Coo0bmraroniecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHUS.

3aBHCHMOCTD BBITAJIKUBAIOIIEH CHJIBI OT 00BéMa l'IOI“p}/')KéHHOI\/'I JacTu TCJla MW IIJIIOTHOCTHU
KHUAKOCTH.



PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VcnoBue miiaBaHWs TeJ: IUIABAHUE WJIM IOIPYKEHUE TeJl B 3aBUCHMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TEJIa U AKUJIKOCTH.

Jlabopamopnwvie pabomot u onvimeul.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPY>KEHHOHN B )KUAKOCTH YaCTH Tela.

OrnpeneneHne BBITAIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAOLIEN CUJIbI, JEUCTBYIOIIECH HA TEJIO B HKUJIKOCTH, OT MacChl
Tena.

OnBbITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIIEH CHJIBI, JEUCTBYIOIIEW Ha TEJIO B
KHUAKOCTU, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

KonctpynpoBanue apeomerpa WiaM  KOHCTPYMPOBAHHME  JIOAKHM W OINpEHCNIieHHE €€
rPY30I0AbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBWIO paBHOBecHs pbIYara.
[IpumeHneHue mpaBuia paBHOBecHs pbluara K OyoKy. «3onoroe mpaBuiio» MexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckas sHeprus. Kunertnueckas u noreHuuanbHas 3Heprus. lIpeBpaienue ogHoro Buaa
MEXaHUYECKOUN IHEPTUU B APYTroi. 3aKOH COXpPAHEHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

Onpenenenne pabOTHI CHJIBI TPEHUS MPU PABHOMEPHOM JABMKCHHH Tella IO TOPU30HTAIBHOMN
MOBEPXHOCTH.

Uccnenoanue ycioBui paBHOBECUS pblUara.

N3mepenune KIIJ] HaKIOHHOM TIIIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKON YHEPTHUH.

8 KIIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJSIPHO-KHUHETUYECKOM TEOpUU CTPOEHMs BemecTBa. Macca
pasMEpel aTOMOB MW  MOJICKY!JI. OHI)ITBI, MOATBCPIKAAIOINIME OCHOBHBIC IIOJIOKCHHA MOJICKYIISIPHO-
KMHETHYECKOU TEOpHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucramimdeckue u
amop¢ubie Tena. OOBsSCHEHUE CBOWCTB Tra3oB, JKUIKOCTEH W TBEPABIX TEd HA OCHOBE IMOJIOKEHUU
MOJ'IGKynSIpHO-KHHGTH‘-I@CKOﬁ TCOpHHU. CMauuBaHue U KallWJIISAPHBIC ABJICHHA. TermnoBoe paclIunpeHuc 1u
cKaTHe.

Temmneparypa. CBsizb TemMmepaTypsl CO CKOPOCTBIO TEIUIOBOTO IBMIKEHHS YacTUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: Terjonepenaya U COBepIIeHHe paboThl. Buibl
TEIUIONEepeIaun: TeIIONPOBOAHOCT, KOHBEKIUS, U3TyYECHHUE.

KonuuecTBo TeminoTel. YaenpHas TEIIOEMKOCTh BellecTBa. Tenmino00MeH U TEeTIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro OanaHnca. IlnaBneHue u oTBepleBaHUE KPHUCTAUIMYECKUX BELIECTB. YENbHAs
Teruiota minaBieHus. [lapooOpasoBanme u koHnmeHcanus. Wcnapenuwe. Kumenue. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT aTMOC(EpHOTo JaBIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunammner pabotsl TerioBbix aBurareneit KIIJI temioBoro aurarens. TerioBble IBUTATENd U
3al[UTa OKPYKAIOIIECH Cpeabl.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.



Hemoncmpavyuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.

Hab6mronenue nuddy3un.

Habmroienue siBieHnit cMauMBaHUsI U KaWUISIPHBIX SBJICHU.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

V3MmeHeHune AaBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.

[IpaBuna n3aMepeHus TeMIepaTypsl.

Bunb! Teruionepenayn.

OxJakJIeHHe MPpU COBEPILIEHUU PabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Habmtonenue xuneHus.

Halntonenre nocTostHCTBA TEMIIEPATYPHI MIPU TUTABICHUH.

Mopenu TeIIOBLIX NBUTaTEIEH.

Jlabopamopnuvie pabomot u onvimol.

OnbITHI MO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO HPUTSKEHHUS.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.

Ornpezenienne JaBiieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3[yXa OT €ro o0bEMa W HArpeBaHHs WU
OXJIQXKICHUSI.

[TpoBepka rumoTe3bl JTUHEHHONW 3aBHCHUMOCTH JIJIMHBI CTOJOMKA JKUIKOCTH B TEPMOMETPHUUYECKOI
TpyOKe OT TeMIIepaTyphl.

Habmioienue nM3MeHEeHHs BHYTPEHHEW JHEpPrHH Tejla B pe3ylbTaTe TeIuionepenaun U paboThl
BHEIITHUX CHIL.

HccnenoBanue sBlIeHUS TETIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsSTUeit BOJIBI.

OrmpeziesieHle KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TMPU TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIUHAPOM.

Ornpezenenne yaelIbHON TEINTIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCapeHusl.

Ornpezenienre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Ornpenenenne yaelbHON TEMIOTHI IUIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpusanus Ten. J[Ba poja 35eKTpUUecKuX 3apsioB. B3aumoneicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJCHCTBUS 3apSKEHHBIX T OT BEJIIMYMHBI 3apsAIOB U PACCTOSTHUS
MEXy TeTIaMH ).

Onektpuueckoe mone. Hanpspk€HHOCTH  anekTpudeckoro monis. [IpuHIMN — Cyneprno3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsioB. DJIeMEHTapHBIA dJIeKTpUUecKkuid 3apsan. CTpoeHue aroma.
[IpoBOIHUKY U AUBIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

DIeKTPUUECKHI TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO0 TOKAa. VICTOYHWMKH TMOCTOSIHHOTO
TOKa. [IeHCTBUS SIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK B
JKUJKOCTSX U Ta3ax.

OnekTtpuueckass nenb. Cuiia Toka. DleKTpuueckoe HampsbkeHue. CONpoOTHBIECHUE MPOBOJHUKA.
VYnenpHOEe compoTHBIEHHE BemecTBa. 3akoH Owma g ywactka wnenu. IlocnenoBarenbHoe H
napajuieIbHOE COEJUHEHNE TPOBOIHUKOB.

PabGora u MoIIHOCTH 3neKTpuyeckoro Toka. 3akoH Jlxoyns—JleHua. OnekTpuyeckue Lenu u
MOTPEOUTENH dIEKTPUUECKOI dHepTrun B ObITYy. KOpoTKOe 3aMbIKaHHeE.

[TocrosiHHBIE MarHuTHl. B3auMojelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mnoje. MarHutHoe
nosie 3eMJId M €ro 3HadeHue Ui *Ku3HU Ha 3emse. OnbiT Dpcrena. MarHuTHoe 1moJie 3JI€KTPUYECKOTO
Toka. [I[puMeHeHne >IeKTPOMarHuTOB B TeXHUKE. J[eicTBHE MarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM.



DNEeKTpOoABUTaTENb IIOCTOSIHHOIO TOKA. VcIo/Ib30BaHNeE AIIEKTPOIBUraTENIEH B TEXHUYECKUX YCTPOMCTBAX
U Ha TpaHCHOpTe.

Onbrtel Papanes. SIBieHue 3MeKTpoOMarHUTHOW MHAYKIUU. [IpaBuno Jlenma. DnekTporeHeparop.
CrocoObl MOMY4YEeHUS SIEKTPUYECKON SHEpPruu. ODJNEKTPOCTAHIIMM Ha BO300OHOBISEMBIX HMCTOYHHUKAX
SHEPTUH.

Hemoncmpayuu.

DJneKkTpu3anus Ted.

JIBa poJlia aeKTpUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DJIeKTpOCTaTUYECKast UHTYKLIHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.

IIpoBOIHUKY U AUDIIEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

W3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 3MeKTpUYeCKOro HaIPsKEHUs BOJIbTMETPOM.

Peocrar u MarasvH cOmpOTHUBIIEHUM.

BzaumopeiicTBre NOCTOSSHHBIX MarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH Pa3eJICHHS MOJOCOB MarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmnbIT DpcTeaa.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JleficTBe MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3IEKTPOMATHUTHON MHAYKIUU.

OnsiTel Dapanes.

3aBUCUMOCTD HaIpaBJIeHUs! MHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.

DIIEKTPOTreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OMBITHI 110 HAOTIOACHUIO JIEKTPU3AIIUN TEJ HHAYKIIUEH U P COMPUKOCHOBEHUH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO MOJI HA TPOBOJIHUKHU U TUDJIEKTPUKH.

CoOopxka u mpoBepka padOThI IMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepeHne u peryaupoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIPSKEHUS Ha PE3UCTOPE.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb 3JIEKTPUUECKOIO0 CONPOTUBIEHUS MPOBOAHHKA OT €ro
JUTMHBI, TIIOIAIU TTOTIEPEYHOTO CEYCHHS U MaTepHalia.

[IpoBepka mpaBuUiia CIOKEHHUS HANPSOKEHUH TP MOCIEI0BATEIbHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUIIbI TOKA MPHU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Ornpenenenne padOTHI MIEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

WccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UTYIIIETO Yepe3 JaMIIOUKy, OT HAIpsHDKSHUS Ha HEl.

Omnpenenenne KIIJ[ narpeBatens.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB TIPU UX OObETUHEHUH U Pa3elICHUH.

UccnenoBanue neiCcTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



OnBbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIKH C TOKOM U MarHuTta ot
CUJIBbI TOKA U HAIlpaBJICHUS TOKA B KaTyLIKE.

N3ydenue AeicTBUS MArHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBUraTeabHON YCTAHOBKH.

OnbITEl MO MCCIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOM WMHIAYKUMU: HCCIEJOBAaHUE H3MEHEHUU
3HAYEHUs U HAIIPABJICHUS] MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOTO IBMKECHMs. PaBHOMEpHOE NpsAMONIMHENHOE ABMKeHUEe. HepaBHOMEpHOE NIPSIMOJIMHEWHOE
JnBuxeHue. CpeHss U MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenne. PaBHOycKOpeHHOE TpsiMOTHHEHOE BKeHne. CBoOoaHOE manenue. OnbiTel ['amumes.

PaBHOMepHOE nBHXKEHHE MO OKpYykHOCTU. [lepuon u yactora oOpamienus. JIuHeiHas u yrioBas
cKkopocTH. LIeHTpoCTpeMHUTENIBHOE YCKOPEHHUE.

IlepBriii 3akoH HeroToHa. Btopoit 3akoH Herotona. Tperuit 3akoH Herotona. [lpuniun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHuUs: Cujla TPEHHSI CKOJIBKEHHsSI, CHUJIa TPEHHS MOKOS,
JIPYyTU€ BUIbI TPCHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUA. YCKOpEHHE CBOOOJHOTO majeHus. J[BrkeHue
rwianet Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MmarepuanbHONl TOUKH. AOCONMIOTHO TBEpAOE Tenmo. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynse Tena. U3menenue nmnynbca. UMmyabe cuiibl. 3aKOH COXpaHEHUs1 UMIyJibca. PeakTuBHOE
JBUKECHHE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBs3b SHEPTUU U
pabotel. [loTeHManbHas 3Heprus Tea, NOJAHATOTO HaJ MOBEPXHOCThIO 3eMiH. IloTeHmanbHas sHeprus
ckaroil mpyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOW HSHEPrUHU. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

Hab6mronenrne MexaHH4eCKOTo JBMYKEHHUS Tela OTHOCUTEIHHO Pa3HbBIX TEJl OTCUETA.

CpaBHeHHME MyTel W TPACKTOPUM IBUKEHUSI OJHOTO M TOTO XK€ Tejla OTHOCUTEIbHO PAa3HBIX TEIN
OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHERHOTO ABUKEHUSI.

UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHHS.

Habmroienue IBM>KEHUS Tella 0 OKPYKHOCTH.

Halmronenne MexaHWYECKUX SIBICHUW, MPOUCXONIAIIMX B cucTeMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIbHO KaOWHeTa (PU3HUKH.

3aBUCHMOCTH YCKOPEHHS TeJla OT MacChl Tejla M IEUCTBYIOIIEH Ha HETO CHIIBI.

Habmronenne paBeHCTBa CUJI PU B3aUMO/ICHCTBUU TEJL.

N3MeHeHue Beca Tena npu yCKOPEHHOM JBHKEHUH.

[lepenava ummynbca Ipu B3aUMOJEHCTBUM TET.

[IpeoOpazoBanms YHEPTUU TIPU B3aUMOICHCTBUH TEJI.

CoxpaHeHre UMIyJibca MIPU HEYNIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHne UMIyJbca MPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHUU.

Habmronenne peakTHBHOTO JIBUKCHHUSI.

CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU Teja O] AHUCTBUEM MPY>KUHBI.

Jlabopamopnuvie padbomot u onvimul.



KoHcTpynpoBaHnue TpakTa A pasroHa M JaJbHEWIIEr0 PaBHOMEPHOI'O JIBHYKEHUS IIApUKa WIIU
TEJIEKKH.

Onpenenenne cpemnHeld CKOPOCTH CKOJIBKEHHS Opycka WM JBWKCHHS I[IApHKa 1O HAKIOHHON
IJIOCKOCTH.

Omnpenenenne yCKOpEHUs Tella IPpU PAaBHOYCKOPEHHOM JIBIYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU MYyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JIB)KEHUU 0e3 HayalbHON
CKOPOCTH.

[IpoBepka rumoresbl: €CiIM MpPU PAaBHOYCKOPEHHOM JABM)KEHHHU O€3 HadallbHOM CKOPOCTH MYTH
OTHOCATCA KaK P HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHHU OJHMHAKOBBI.

HccnenoBanuie 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JJABJICHHUS.

Onpenenenne kKodhHUIIMESHTA TPEHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenne pabOTHl CHIIBI TPEHUS MpPH PAaBHOMEPHOM JBIDKEHHHM Tella MO TOPU30HTAIBHOMN
MOBEPXHOCTH.

Omnpenenenne paboOThl CUIIBI YIIPYTOCTH MPH MOABbEME TPy3a C HCIOIH30BAHUEM HETOABHUKHOTO U
MOJIBU’KHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebarenpHoe neuxkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIA: TIEPUOJI, YACTOTA, aMILIATY/IA.
Marematuueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpalienue sHepruu npu KojaedareaIbHOM ABUKECHUU.

3aryxatomue kosnedanus. BeiHyknenneie konebanus. Pezonanc. Mexanndeckue BoJiHbl. CBOMCTBA
MEXaHU4YeCKUX BONH. [IpomonbHble ¥ momepeyHble BOJHBL. J[nMHA BOMHBI M CKOPOCTH €&
pacnpoctpaHeHusi. MeXaHM4eCKHUe BOJIHBI B TBEPAOM TEJE, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 oJ 1eHCTBUEM CHUJIBbI TSDKECTH U CHJIBI YIIPYTOCTH.

Habmonenne xonebanuii rpy3a Ha HUTH U Ha MIPYKHUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTHYECKOr0 MasiTHUKA.

OnpezneneHye 4acTOThl U MepHOJia KolneOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCMMOCTHY IIEpHOa KoJeOaHN MOABEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NTEpHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka HE3aBUCHMOCTH NEepHOJia KoJieOaHH rpy3a, OABEIIEHHOTO K HUTH, OT Macchl rpysa.

OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh MEpHOAa KoleOaHUH MPYKUHHOTO MasTHUKA OT Macchl
rpy3a U *KECTKOCTHU IPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Pa3nen 10. Di1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE II0JIe. JEKTPOMAarHuTHbIE BOJIHBL. (CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. McIioIb30BaHNE AJIEKTPOMArHUTHBIX BOJIH /11l COTOBOM CBS3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BoHOBBIE cBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH.

BostHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

W3y4eHne CBOMCTB JIEKTPOMArHHTHBIX BOJTH C TIOMOIIIBIO MOOMIIBHOTO Telle(oHa.



Pasznea 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mctounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETa. 3aTMEHUS
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKOH OTpa)KEHHUs CBETA.

[Ipenomiienue cBera. 3akoH IpeslomyieHHs cBeTa. [lonHOe BHYTpEeHHEE OTpa)X€HUE CBETa.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUs B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox mydeit B muu3e. Ontudeckas cuctema ¢oroanmapara, MUKPOCKoma u Teneckomna. ['na3
KaK onTuyeckas cucreMa. binzopykocTs U JalbHO30PKOCTb.

Pasznoxenne Oenoro cera B crektp. Ombitel HbtoToHa. CiokKeHHE CHEKTPAIbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHeitHOE pacpocTpaHeHHE CBETA.

OtpakeHue cBera.

[Toryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon styueit B coOnparomiei JuHse.

Xoq J1ydeil B paccenBarolei JIMH3E.

[Tosryuenue n300paxeHU ¢ IOMOIIBIO JINH3.

[Tpunuun neiictBust GporoarnmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Pasnosxenue 6enoro cBera B CHEKTP.

[Tony4yenue 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnusie pabomot u onvimeol.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO JIyda OT yIJjla Ma/ieHusl.

W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCMMOCTH YIJla IPEJOMJIEHUS CBETOBOrO Jiydya OT yIJia MaJeHUsl Ha IpaHuLe
«BO31YyX—CTEKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMpAOIIE JINH3BI.

OnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OMNBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.

Pa3nen 12. KBantoBble fiBJIeHUSI.

OnwiTel Pesepdopna u mmanerapHas mojaens aroma. Mopens atoma bopa. Hcnyckanwe u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHwe atoMHOro siapa. Hykmonnas
MoJieb aToMHOTro spa. M3oTonsl. PannoaktuBHele npeBpaienus. [lepuon nomypacnana aTOMHBIX JIEp.

SnepHble peakiu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAacCOBOI'O YHCENl. DHEPTUs CBS3M aTOMHBIX
anep. CBs3b Macchl U 3Hepruu. Peakuuu cuntesa u nenenus anep. Mcrounuku sHeprun ConHua v 3BE31.

Snepnas snepretuka. JIeiicTBUA paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HNUs U TIOTJIOIIEHHUS.

CrieKTpbl pa3IMyYHbIX T'a30B.

CnexTp BogOpo/a.

Habmroienue TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOIUX U3TYyYESHUH.

Perucrpanus u3iaydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuvie pabomul u onvimel.

Habmroienue CromHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIy4EHHSI.



HccnenoBanue TPEeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).

N3mepeHne pagnoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpHTENEHO-0000IAlOMMK  MOAYNF TpENHA3HAYeH Ui CHCTeMaTH3alluu M 0000IIeHHs
IPEMETHOTO COJCP)KAaHUSI M OIbITa JESITEIbHOCTH, MPUOOPETEHHOrO MpH HM3YYEHHUH BCETO Kypca
¢u3ukM, a TaKkKe Ui TMOATOTOBKM K OCHOBHOMY TOCYZapCTBEHHOMY O5K3aMeHy MO (u3nKe Ui
00y4aromuxcst, BRIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[lpyn m3ydeHWW DAHHOTO MOJYNS PEATU3YIOTCS M CHCTEMAaTH3HPYIOTCS BHUJBI JESTEIBHOCTH, HA
OCHOBE KOTOPBIX 00ECHEeunBaeTCS JOCTH)KEHHE IMPEIMETHBIX W METalpeAMETHBIX IUIAaHUPYEMBIX
pe3ysIbTaToB 00ydeHHs, POPMUPYETCSI €CTECTBCHHOHAYYHAsl TPAMOTHOCTh: OCBOSHHE HAYYHBIX METOIOB
UCCIICIOBAaHMS SIBJICHUH TPUPOJBI U TEXHHUKH, OBJAJICHHE YMEHHUSAMH OOBSACHATH (pU3MyecKue SBICHUS,
HPUMEHSS TTOJTydeHHBIC 3HAHUS, PEIIaTh 3a/1aui, B TOM YHCJIe KAaUeCTBEHHBIE U KCIIEPUMEHTAIIbHBIC.

[TpuHIMNHAIBHO NEATENPHOCTHBIA XapakTep TaHHOTO pa3jeiia peaju3yercss 3a C4ET TOro, 4TO
00y4JaronIrecs BBIMOIHSIOT 33JaHUs], B KOTOPBIX UM IIPeJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUH pPACHO3HABAaTh W HAYYHO OOBSACHATH (U3MUECKUE SIBJICHUS B
OKpY’Kalollel MPUPO/ie U MOBCEIHEBHON JKU3HH;

UCTIOJIF30BaTh HAyYHBIE METO/IbI HCCICIOBAHUS (PH3MUECKUX SBICHUH, B TOM YHCJE JJISI IIPOBEPKU
THITOTE3 M MOJYYEHHs TECOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI Hamboliee BAXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, NPAKTHYECKOTO HCHOJIb30BAaHHUS DPA3JIUYHBIX HCTOYHUKOB HSHEPTUM HA OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHH.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydyenue (GuU3NKM HAa ypOBHE OCHOBHOrO 0OmIero oOpa3oBaHUS HANpaBICHO HA JIOCTHIKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIIBTATOB.

B pesynbrare m3yuenus (pu3MKM Ha ypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs y OOydaromierocs
OyayT chopMupoBaHbI ClEAYIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

[] mposiBlIeHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PM3MUECKON HAyKH;

[] IEHHOCTHOE OTHOILEHUE K JIOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[] rOTOBHOCTh K AaKTHUBHOMY YYacTHIO B OOCYXIEHMHM OOIECTBEHHO 3HAUMMbIX U ITHUYECKHUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (UMK,

[] 0cO3HaHME BaKHOCTU MOPAJIbHO-3THUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3¢cTEeTH4eCKOr0 BOCTIUTAHUS

[] BoCpUATHE ACTETUYECKUX KadyecTB (PU3MUECKONM Hayku: €€ TapMOHHYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMA:

[ oco3HaHMe EHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BAXKHEUIIIEH COCTABIISIIOIIEH KYJIbTYpHI;

[] pa3BUTHE Hay4HOM JTI0003HATETLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbS M IMOLMOHAJIBHOIO 0JIATONOJYyYHS:

[ oco3HaHME IEHHOCTH OE30MacHOro oOpasa KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpeE,
BaXHOCTHU IPaBUJI 0€30M1aCHOTO MOBEACHMS Ha TPAHCIOPTE, HAa JOPOrax, ¢ 3JIEKTPUUECKUM U TETJIOBBIM
000pyJJOBaHUEM B JIOMAIIHUX YCIOBHSX;

] chopMupoBaHHOCTH HaBbIKa pedIEKCHM, MPU3HAHME CBOEro MpaBa HAa OIMMOKY M TaKOTo JKe
IIpaBa y Ipyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:



[l akTUBHOE y4yacTHe B pEIICHHHM MPaKTHUYECKUX 3a1ad (B paMKax CEeMbH, 00pa3oBaTeIbHOM
OpraHu3aly, ropoja, Kpas) TEXHOJOTMYECKOH M COLMAIBbHOW HalpaBIEHHOCTH, TPEOyIOIUX B TOM
quclie ¥ GU3NICCKUX 3HAHMIA,

[l uHTEpec K MPAKTUYECKOMY U3YyUEHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrHYeCKOIr0 BOCIIMTAHUS

[ opueHTanys Ha MpUMEHEHHE (PU3MUECKUX 3HAHUH JJIs peleHMs 3a7ad B 00JIacTH OKpY’Karollen
Cpeapl, MJIAHUPOBAHUS IOCTYIKOB U OLIEHKU MX BO3MOXKHBIX TOCIEICTBHIA ISl OKPYXKAIOIIEH Cpelibl;

[ oco3HaHMeE II100AIBHOIO XapaKTepa SKOJIOIHYECKUX MPoOIeM U IMyTel UX peLIeHus;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBUAM COLMAJIbLHON U NPUPOIHOI cpelbl:

[] noTpeGHOCTh BO B3aUMOJCMCTBUU IpPU BBINOJIHEHUU HCCIEAOBAaHMM M MPOEKTOB (hrU3HUECKON
HaNpaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSM JPYTHUX;

[] nOBBIIIEHHE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1S TeIbHOCTD;

[ morpeGHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHHWW, B TOM 4HCie (HOPMYTUPOBATh HJIEH, OHATHS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

[1 oco3nanue nepUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

[] ruIaHUpOBaHKUE CBOETO Pa3BUTUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

[] cTpemileHre aHAIM3UPOBATH U BBISIBIISATH B3aMMOCBS3H MPUPOJIBI, OOIIECTBA U IKOHOMHKH, B TOM
YHCJIe ¢ UCTIOJIb30BaHUEM (DPU3UUYECKUX 3HAHUM;

[] olileHKa CBOMX JNEHCTBUI C y4ETOM BIIMSHUS HA OKPYXKAIOUIYIO CPEAy, BOSMOXKHBIX TI00aTBHBIX
OCJICICTBUM.

METAINPEIMETHBIE PE3YJIbTATHI

B pe3ynbraTe 0cBOeHHs mporpamMmbl 1o (hU3MKEe Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus y

oOyuwaromerocsi  Oynyr  chopMupOBaHBI MeTANlpeAMeTHbIE  Pe3yJbTaThl,  BKIIOYAIOLIHEC
MO3HABATENIbHBIE YHHUBEpPCaJbHbIe y4YeOHbIE NEHCTBUS, KOMMYHUKATHUBHBIC YHHBEpCaJbHbIC y4ueOHbIE
NEICTBUS, pEryJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JCHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA

Ba3oBble joruveckue aeicTBUA:

BBISIBIISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKUA OOBEKTOB (SIBJICHH);

yCTAaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIacCH(UKAIMU, OCHOBAaHHS JUIsi 0000meHHS U
CpaBHEHMS;

BBISIBIISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpUBaeMbIX (akTax, [aHHBIX U
HaOJI0IEHUAX, OTHOCAIIMXCS K (PU3MUECKUM SBICHUSIM;

BBISIBIISIT TIPUYMHHO-CIICACTBEHHBIC CBS3W TPU W3YyYeHHH (DU3MYECKHUX SBICHUH M IPOIECCOB,
JienaTh BBIBOJIBI C HCIOJb30BAHUWEM JIEAYKTUBHBIX M HHAYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUTATh
THITOTE3BI O B3aUMOCBSI3SX (PU3NYECKUX BEINYHH;

CaMOCTOSITENIbHO  BBIOMpaTh cmoco0d pemieHus ydeOHOM (usuueckoi 3amaun  (cpaBHEHUE
HECKOJIPKUX BAapHAHTOB pEIICHUs, BBIOOp HambOolee TMOAXOAAMIETO € YYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MO3HAHUS;

NPOBOIUTh IO CAMOCTOSITENIHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA  (PU3UICCKUN
9KCHEPUMEHT, HEOOIBIIIOE UCCIIe0BaHNE (PU3NUECKOTO SBICHHUS;

OIICHUBATh HA MPUMEHUMOCTH M JIOCTOBEPHOCTh HHPOPMAIINIO, TIOTYICHHYIO B XOJI€ UCCIIETOBAHMSI
WIN DKCIIEPUMEHTA;



CaMOCTOSITENIbHO  ()OPMYJIMPOBATh OOOOIIEHUSI W BBIBOJABI IO pe3ysbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMUS,

IPOTHO3UPOBATH BO3MOKHOE JalibHEHIIee pa3BUTHE (PU3HMUECKUX MPOIECCOB, a TAKKE BBIABUIAThH
MPENOJIOKEHNS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

MPUMEHSTh Pa3IUYHbIE METO b, HHCTPYMEHTBI U 3alpOChI IPU MOUCKE U 0TOOpe UHpOpMaLUK UITU
JAHHBIX C Y4ETOM NPEASIOKEHHON YUeOHO! (PU3NUECKO 3a1auu;

aAHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH HH(DOPMALMIO PA3IUUYHBIX BUAOB U
(dbopM TpeICTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTHUMalbHYIO  GoOpMy  mpeAcTaBieHus  uHbOpMaUUu U
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMu, WHOW rpadukodl U ux
KOMOHMHAIIUSIMH.

KoMMmyHnKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

B X0JIe 00CYyX/IeHHs yueOHOr0o MaTepHasa, pe3yibTaToB JJa0OpaTOPHBIX padOT U MPOEKTOB 33/1aBaTh

BOIIPOCHI I10 CYIIECTBY 0OCYK/1aeMO TeMbI U BBICKAa3bIBATh MJICH, HAIICJIICHHBIC HA PELICHHUE 3a7aul
U HoJiiepKaHue 01aroxenareaIbHOCTH OOIIEHHUS;

COIIOCTABJISITh CBOM CYXKACHHUS C CYKICHHUSMH JPYTUX YYacTHUKOB JHAaJora, OOHapyXHBaTh
pa3inyre U CXOJICTBO MO3UIINN;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOIMYHO TPENCTaBISATh PE3yJIbTaThl BBIIOJHEHHOTO (DU3MYECKOrO OMbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA);

MOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAWBHUIYaTbHOU pabOThl U pELICHUU
KOHKPETHOU (PU3HUYECKOU MPOOIICMEI;

IPUHUMATH 1I€TTH COBMECTHON JESTeNbHOCTH, OPTraHU30BBIBATh JACUCTBUA MO €€ MOCTHKEHHIO:
pacrpenenarTb poiid, OOCYKIaTh MPOILECChl W Pe3yJbTaTbl COBMECTHOW pPaOOThI, 0000IIaTh MHEHUS
HECKOJIbKUX JIOZCH;

BBITOJIHATH CBOIO YacTh paOOThl, TOCTUrasi KAYECTBEHHOI'O PE3yJbTara 110 CBOEMY HAIPABIICHUIO U
KOOPJMHUPYSI CBOU ACHCTBUSI C APYTUMHU YICHAMHU KOMaH/IbI;

OLICHMBATh Ka4yecTBO CBOETO BKJI3Ja B OOMUI MPOAYKT IO KPUTEPHUSM, CAMOCTOSATEIBHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUS.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUS

Camoopranusanus:

BBISIBJISITH POOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsIX, TPEOYIOIUX ISl peleHust (pu3nuecKux
3HAHUI;

OpUEHTUPOBAThCS B Pa3IMYHBIX MOJIXOJAaX MNPUHATHS pelleHUuN (MHAWBHUIYalbHOE, MPUHSATHE
pellIeHHs B IpyIe, IPUHATUE PEIIEHUH IpyTIoi);

CaMOCTOSITENIbHO COCTABJISITh aJTOPUTM pElIeHUs] GU3NYECKON 3a1aull UM IJIaHA MCCIIE0BaHuUs C
y4€TOM HMEIOIUXCI PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBaTh IpejajaracMble
BApUAHThI PELICHUN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJylaraTh IUIaH €€ U3MEHEHMUS],

OOBSACHATH NMPUYMHBI JOCTUKEHUS (HEAOCTHXKEHHUS) PEe3yJbTaTOB JESTENbHOCTH, /J1aBaTh OLIEHKY
npuoOpeTEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEJBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS (HU3HUUECKOTO
UCCIIIOBAaHUST MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBLIMXCS CHTYalUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUM;



CTaBUTh Cce0s Ha MECTO IPYroro 4eioBeka B XOJ€ CIIOpa HJIM JUCKYCCHU Ha HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

NpU3HABaTh CBOE MPaBO Ha OIIMOKY MpHU pelmeHur (U3MYecKUX 3a7ad WIM B YTBEPXKACHUSAX Ha
Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEJIAMETHBIE PE3YJIBTATbBI

K koH1y 00ydeHus B 7 Kj1acce npeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh

c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

UCIOJIb30BaTh MOHATH: (pU3HUECKUEe U XMMUYECKHE BICHUS, HAOII0I€HUE, IKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €AUHUIBI (PU3UUYECKUX BEJIWYHMH, aTOM, MOJICKYJIa, arperaTHble COCTOSTHUS BEIecTBa (TBEPIOE,
KHJIKOE, ra3000pa3HOe), MEXaHUUECKOE IBM)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHENHOE),
TPACKTOPHS, paBHOJCHCTByIOMmAs cuia, jaedopMmaius (ympyras, IUIaCTHYEcKas), HEBECOMOCTb,
coo0LIA0IIUECs COCYIbI;

pasnuyath siBneHus (auddys3us, TEIIOBOE IBMKEHHE YaCTHI] BEIIECTBA, pABHOMEPHOE JBH)KEHUE,
HEpaBHOMEPHOE JIBWKEHHE, MHEepLUs, B3aUMOJCHCTBUE TeJl, paBHOBECUE TBEPIBIX TEJ C 3aKPENIEHHOM
OCBI0 BpaIlleHHs, Nepeaaya JaBICHUS TBEPABIMH TEJIaMH, XHIKOCTSIMH W Ta3aMH, aTMoc(hepHoe
JlaBJIeHUE, IUIaBaHUE TeJ, IPEBPAIEHUS] MEXaHWYECKOW HHEpPIruu) IO ONHUCAHHUI0 UX XapaKTEpHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PH3HUUECKOE SBJICHNUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (U3NYECKUX SIBIICHUM B OKPY)KAIOLIEM MHUpE, B TOM UHUCIIE
¢du3ndeckre SBICHHUS B MPUPOJIE: MPUMEPHI IBWKCHUS C PA3IUYHBIMUA CKOPOCTSIMH B JKUBOW M HEKUBOM
npupoe, NeicTBUe CHIIbI TPEHHs B IMPUPOJE M TEXHHKE, BIUSHHE aTMOC(EpPHOro JaBlIeHUs Ha >KUBOM
OpraHu3M, IUIaBaHHE PHIO, PHIYArd B TEJE YEJOBEKa, MPU ATOM NEPEBOJUTH MPAKTHYECKYIO 331ady B
y4eOHYI0, BBIEIIATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKK) (GU3UUECKUX SBICHUM;

OIMCHIBATh W3YUEHHBIE CBOWCTBA TEJ M (PM3UYECKUE SBICHUS, HCIONB3YS (PU3NICCKUE BEITHMYMHBI
(mMacca, 00bEM, IUIOTHOCTH BEIIECTBa, BPEMs, IyTh, CKOPOCTb, CPENIHASA CKOPOCTb, CHUJIa YIIPYTOCTH, CHJa
TSKECTH, BEC TeJa, CUila TPEHHUs, JaBlieHue (TBEPAOrO Teja, XKUAKOCTH, raza), BbITAJIKUBAIOLIAs CUja,
MeXaHu4eckass paboTa, MOLIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbL, KO3()(DUIMEHT MOJE3HOro AECHCTBUS
MEXaHU3MOB, KHHETHYECKass W TOTEHIMAJbHAS DSHEPTHs), NPHU ONHCAHUHM TPABHIFHO TPAaKTOBAThH
¢u3nUecKuil CMBICT HCIHOJB3YEMBIX BEIUYMH, WX O0O3HAUeHHs] W EJUHMIBI (U3NYECKUX BEIHYUH,
HAXOJIUTh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PM3UYECKYIO BEIIMYMHY C JPYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYUH;

XapaKTepru30BaTh CBOWCTBA Tell, GU3NIECKHE SIBICHHS M TIPOIIECCHI, UCTIOB3Ys MPaBUIIA CIIOKECHUS
cuJl (B10JIb OJTHOM MpsiIMOi), 3aKkoH I'yka, 3akoH Ilackans, 3akoH ApxuMesa, MPaBUIO PaBHOBECHS pbluara
(0110Ka), «30510TOE MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOW SHEpruu, MpHU 3TOM JaBaTb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYeCKOe BhIpayKEeHHE;

OOBSICHATH (PU3UYECKHE SBICHHS, MTPOIIECCHl U CBOICTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CHTYallui
NPaKTUKOOPHEHTUPOBAHHOTO  XapakTepa: BbIABIATh MPUYMHHO-CIEJICTBEHHbIE CBSI3H, CTPOUTH
0o0BsicHeHHe U3 1—2 JOrMYecKuX IIaroB ¢ ONMOpod Ha 1-2 H3y4YEHHBIX CBOMCTBA (U3UYECKUX SIBICHHM,
(GHU3MUECKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

pemaTh pacy€THele 3a7a4n B 1-2 NeHCTBUSA, MCHONB3Yys 3aKOHBI W (HOPMYIIBI, CBS3BIBAIOIIHE
¢u3nUeckre BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a/1a4M 3allUChIBATh KPaTKOE yCIOBHE, MOJCTABIATh
¢u3ndeckne BETUYMHBI B (QOPMYNIBI W TPOBOAWTH Pacd€Thl, HAXOIHWTH CIIPABOYHBIC JaHHBIE,
HE00XO0/IMMBIE JIJIs pEIIeHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOTYYEHHOH (PU3HUECKON BEIUYHHBI,

pacrio3HaBaTth TPOOJEMBbI, KOTOPbIE MOXHO pEIIUTh MPH TOMOIM (HU3UYECKHX METOJ/OB, B
ONMCAaHUM HCCIIEJIOBAHUS BBIJIENATH MpPOBEpIEMOE MpENNojioKeHHe (TMIOTe3y), pa3iuyaTrh MU
UHTEPIPETHPOBATH MOYYSHHBIN pe3ylbTaT, HaXOAUTh OMIMOKU B XOJI€ OIBITA, JeJaTh BBIBOJBI IO €T0
pe3yibTartam;

NPOBOJUTH OMBITHl IO HAOMIOJACHHI0 (U3WYECKUX SBICHWA WM (QHU3NYECKUX CBOMCTB TeI:
dopMynupoBaTh  IpOBEpseMble  NPEANONOKEHUs, COoOMpaTh YCTAaHOBKY U3  IPEIJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OBITa U (POPMYIIUPOBATH BHIBOJIBI,



BBITOJIHATH TPSMbIE U3MEPEHHUS PACCTOSHUS, BpEMEHH, MAacChl Tea, 00bEMa, CHIIBI U TEMIIEpaTyphl
C HCIIOJb30BAaHUEM AHAJIOIOBBIX M LU(POBBIX NMPHOOPOB, 3aMUCHIBATh MOKa3aHUS NMPHOOPOB € YyYETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

IPOBOJUTH HCCIEIOBaHME 3aBUCUMOCTH OJHOM (pU3MuYecKOW BEIUYMHBI OT JpYyro ¢
UCTIOJIb30BAaHUEM NPSAMBIX U3MEPEHHN (3aBHCHMOCTH IyTH PaBHOMEPHO JIBHKYIIETOCs Tella OT BPEMEHHU
JBYDKEHUS Tella, CUJIbl TPEHMs CKOJIbKEHHsI OT Beca Tesa, KauecTBa 0OpadOTKM MOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOIAAM COIPHKOCHOBEHHUS TEJ, CHJIBI YIPYrOCTH OT Y/UIMHEHHS
IPYKUHBI, BBITAJIKMBAIOLIEH CUIIBI OT 00bEMa MOrpyKEHHOM YacTh Tejla U OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHMOCTH OT TUIOTHOCTH TeJa, OT MIyOWHBI, HA KOTOPYIO OTPY>KEHO TEJO0, YCIOBUH TIaBaHUs Tell,
yCIOBUH pPaBHOBECHs pblyara M OJOKOB), y4yaCTBOBaThb B IIJJAHMPOBAHUM YUEOHOIO MCCIIEJOBAHUS,
coOMpaTh YCTAaHOBKY U BBINONHATH HM3MEPEHHS, CIEAys MpeIIoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yibTaThl IMOJYYEHHOH 3aBUCHUMOCTH (U3MYECKHUX BEIMYMH B BHUJAE NPEAJOKEHHbIX TaOIMLl U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbBIE H3MEpEHUs (U3UYECKUX BEIMYMH (IUIOTHOCTh BEILECTBA MHUIKOCTH U
TBEPJOTO Tela, CHJIa TPEHHsI CKOJIbKEHHUS, JTABICHUE BO3yXa, BHITAIIKMBAIONIAsS CUIIA, ICHCTBYIOIIAs Ha
HOrpyKEHHOE B JKUAKOCTh TEJIO, KOAPPHUIMEHT MOJE3HOrO NEHCTBUS MPOCTHIX MEXAHU3MOB), CIELys
NPEUIO’KEHHON MHCTPYKIMU: TIPH BBHITIOJHEHUH U3MEPEHUI COOMpaTh SKCIIEPUMEHTABHYIO YCTAHOBKY U
BBIYUCIIATh 3HAUCHHE HCKOMOM BEJTMUUHBI;

cOOITIO/IaTh MpaBHJIa TEXHUKH O€30MTaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;

yKa3bplBaTh IPUHLUIBI JIeHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAroIKecss COCyIbl, OapoMeTp, phlvyar, IOABIKHBIA W HETOABIKHBINA OJIOK,
HaKJIOHHAs [JIOCKOCTb;

XapaKTepU30BaTh MPUHIIMIIBI IEHCTBHS H3yYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOH
Ha UX ONHUCAaHUA (B TOM YHCIE: MOALIMIHHUKM, YCTPOHCTBO BOJOIPOBOJA, TI'MJPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoOMETp), MCIOIb3ys 3HAHHUA O CBOMCTBAX (U3NYECKUX
SBJICHUH U HE0OXOAUMbIE (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOANUTH TPUMEPHI (HAXOAWTH WHPOPMALHKIO O TpPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nueckux 3HAHUN B IMOBCEJHEBHON >XU3HU JuId oOecrieyeHHs O€30IIaCHOCTH INpH OOpalleHHH C
npubopaMu ¥ TEXHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0pOBbSi H  COONIOJCHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpelie;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB HH(popManuu B VHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCSI 3HAHUM U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOUYHUKOB
BBIJICNISATH MHPOPMAITUIO, KOTOPast SBISETCS MPOTHBOPEUNBON MIIM MOXKET OBITh HEAOCTOBEPHOIA;

UCMOJIb30BaTh IPU  BBIMOJHEHUMM Y4YEOHBIX 3aJaHUH  HAYYHO-TIONYJSIPHYIO  JIUTEpaTypy
(GU3NIECKOTO COMEepKaHUs, CIIPAaBOYHBIE MaTepHajbl, pecypchl cetn HHTepHeT, BiIaneTh NpuéMamu
KOHCIIEKTUPOBAHMsI TeKCTa, MpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE KpPaTKHE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB
uHpopMaluu (U3NYECKOTO COJEp:KaHUsA, B TOM 4YHCIE MYOJMYHO JAeNaTh KpaTKue COOOLIeHHs O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHMW, MPHU 3TOM TPAMOTHO HCIOJNB30BAaTh W3YyUEHHBIN
HNOHATHUIHBIN annapaT Kypca (U3MKH, CONPOBOXK/IATh BHICTYIUIEHUE MTPE3CHTALIUCH;

NIPY BBITIOJIHEHUH YYEOHBIX MPOEKTOB M WCCIEAOBAHHWHA pacrpeneniarth o0s3aHHOCTH B TpYIIE B
COOTBETCTBUHM C IOCTAaBJIEHHBIMHU 3a/1adaMH, CJIEIUTh 3a BBIIOJIHEHUEM IIJIaHa JAEHUCTBHM, aJeKBaTHO
OLICHUBATh COOCTBEHHBIH BKIAJ B JEATEILHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBasi MHEHHE OKPY>KAIOIINX.

K xoHiy oOydyeHus B 8 kJjacce mpeIMeTHBIC pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHH:

WCITOJTH30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHHUE aTOMOB U MOJICKYII,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HBIE TeJa, HACHIIIEHHbBIN 1 HEHACHIIIEHHBIH
nap, BIAKHOCTh BO3/AyXa, TEMIIEpaTrypa, BHYTPEHHsSI DHEPTUs, TEIJIOBOW IBUTATENb, AJIEMEHTapHBIN
3JIEKTPUUYECKUN 3apsJl, DIEKTPUUECKOE T0JIe, MPOBOAHUKU U JAUDIIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUN
TOK, MarHUTHOE TIOJIE;



pa3iauyaTh SBJICHMS (TEIUIOBOE PACIIMPEHME U C)KaTue, TEIloliepesrada, TEIUIOBOE PaBHOBECHE,
CMauMBaHME, KaNWUIApHBIC SBJICHUS, MCHApeHUe, KOHJCHCAlMs, IUIaBJIEHUE, KpUCTAILIU3alus
(oTBepaeBaHKE), KUIIEHUE, TEeIUIONEpeaaya (TErIONPOBOIHOCTh, KOHBEKIIUS, U3JIYUCHHE), FICKTPU3ALIHS
TeJ, B3aUMOJICHCTBUE 3aps/I0B, IEHCTBUS SJEKTPHUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICIICTBIE
MarHuToB, JEMCTBHME MarHUTHOTO IMOJS Ha IPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHas HMHIYKIUS) IO
OMMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX TaHHOE (pu3nueckoe
SIBIICHUE;

pacro3HaBaTh MPOSIBICHNE U3YUYECHHBIX (DU3MUECKUX SBJICHHUI B OKPYXKAIOLIEM MHpE, B TOM YHCIIe
¢u3uueckue sBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE W KaNWUIAPHBIC SIBICHHS B TMPUPOJE,
KPUCTAILJIBI B IpUpoJe, n3inydenre ColHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JEKTPUYECKHE SBJIECHUS B aTrMocepe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMiH, Apeiid MOIIOCOB, POJIb MarHUTHOTO MOJIA JJS KU3HU Ha 3emJie, MOJIIpHOe
CHSIHHE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337jauy B y4eOHYIO, BBLICISATH CYIECTBEHHbIE CBOMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

OTKCHIBATh M3YUCHHBIC CBOWCTBA TeJ M (PM3UYECKUE SBICHUS, HCIONB3YS (PU3NUECKUE BEITHMYMHBI
(TeMriepatypa, BHYTPEHHSISI JHEprusi, KOJIMYECTBO TEIUIOTHL, yleJIbHAas TEIUIOEMKOCTh BEIIECTBA,
yleNnbHas TEIJIoTa IUIABJICHUS, YAENbHas TEeIuIoTa MmapooOpa3oBaHUs, yAEIbHAs TEIUIOTa CrOpaHUs
TOIIMBA, KOA(G(UIUEHT MOJIE3HOTO JACUCTBUS TEIJIOBOM MAalIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3AYXa,
AIIEKTPUYECKUH 3aps]l, cujla TOKA, SJIEKTPUUECKOE HAIPSLKEHNE, CONPOTUBJICHUE IPOBOAHUKA, YIIEIbHOE
COMPOTUBIIEHUE BEIIECTBA, pabO0Ta M MOIIHOCTH JJIEKTPUYECKOTO TOKA), MPH OMHCAHUU MPABUIHHO
TPAaKTOBaTh (DM3WYECKHIA CMBICI HCIIONB3YEMbIX BEIMYUH, OOO3HAYCHHS W CIUHHULBI (U3NIECKUX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHYHUHY C IPYTUMH BETUYMHAMU,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITHUHUH;

XapaKTepu30BaTh CBOWCTBA Tel, (uU3MUecKHe SBICHHS W MPOIECCHI, HCIOIb3YS OCHOBHBIC
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA, MPUHIUI CYNEPIIO3ULUU TOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHs 3apsjaa, 3akoH Oma Juid ydacTka Lenu, 3akoH Jxoymsa—
JleHa, 3aKOH COXpaHEHMsI SHEPTUM, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBAThH
€ro MaTeMaTU4YeCKOE BHIPAKEHUE;

OOBSICHATH (PU3UUECKUE IPOLECCHl W CBOMCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE CHUTYyalUi
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BbIABIATh  NPUYMHHOCIEACTBEHHBIE  CBA3H, CTPOMTH
0o0BsicHeHHe U3 1—2 JIOTMYecKUX IIaroB C OMOpod Ha 1—2 H3y4YEHHBIX CBOMCTBA (U3UUYECKUX SIBICHHM,
(U3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarbk pacy€THble 3a7ayd B 2—3 JEHCTBUS, UCIOJIB3YS 3aKOHBI U (POPMYJBI, CBSI3bIBAIOIINE
¢u3nyeckre BEIMUYMHBI: Ha OCHOBE aHAJIM3a YCIIOBUS 33Jjaud 3alllChIBaTh KPAaTKOE YCIIOBHE, BBISBIATDH
HEJOCTaTOK JaHHBIX Ul pPEUIeHMs 3a/add, BbIOMpaTh 3aKOHBI U (QOpMYJbl, HEOOXOAMMBIE ISl €€
peleHns, MPOBOAUTH pacy€Tbl W CpPaBHMBATH IIOJIyY€HHOE 3HaueHHe (U3UYECKOM BEIUYMHBI C
U3BECTHBIMH JIaHHBIMH;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOYKHO PELIUTh IPU NOMOIIHM (PU3UUIECKUX METOJIOB, UCTIONb3YS
ONMCAaHUE WCCIEIOBAHUS, BBIICISITh MPOBEPSIEMOE MPENIOJIOKEHNE, OLIEHUBATh MPAaBUIBHOCTh MOPSAIKA
IIPOBEJEHUS UCCIEA0BaHNUs, AEIaTh BBIBOJBL;

IPOBOAMTH ONBITHl O HAOMIOACHUIO (U3NYECKUX SBICHUM WU (U3MUECKUX CBOMCTB Tem
(KanmuJUIApHBIE SIBJCHUS, 3aBUCUMOCTH IaBIIEHHs BO3/AyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBaHMS M HarpeBaHUs NIpHM M3JIY4YEHHH OT I[BeTa H3JIydaromeld (moriouaroniei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBl OT TEMIEPATyphbl KUAKOCTU M IUIOUIAAA €€ MOBEPXHOCTH,
AJIEKTpU3aLMs TeN U B3aUMOJEMCTBHE SJIEKTPUUECKUX 3aps0B, B3aUMO/IEIICTBIE MOCTOSIHHBIX MarHUTOB,
BU3YalM3alisl MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, AEWCTBHUS MarHUTHOIO IOJIS HAa MPOBOJHHUK C
TOKOM, CBOWCTBa 3JI€KTPOMAarHuTa, CBOMCTBA AJIEKTPOJBHUIraTelis MOCTOSHHOIO TOKa): (OpMyJIHpOBaTh
IpoBepsieMble MPEANOIOKEHHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHMSI, OIUCHIBATH X0/
ombITa U (POPMYIHPOBATH BHIBOBL;

BBITOJHATH NPSAMbIE U3MEPEHMSI TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAKHOCTH BO3/yXa, CHJIBI TOKA,
HANPSDKEHUS C MCITIOJIb30BAHUEM aHAJIIOTOBBIX MPHOOPOB M NaTYMKOB (PU3UUECKUX BEIMYWH, CPAaBHUBATH
pe3ybTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COMIOTHON MOTPEIIHOCTH;



MPOBOAWTH HCCIECIOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BEIWYUHBI OT JAPYrol ¢
WCITOJIb30BAaHUEM TIPSMBIX H3MEPECHHH (3aBUCUMOCTH COINPOTHBIICHHUS TMPOBOJAHMKA OT €ro JJIHHBI,
IJIOIIAJAN TOMEPEYHOTO CEYEHUS W YNEJIBHOIO CONPOTHUBJIEHUS BEIIECTBA IMPOBOJHUKA, CHJIBI TOKA,
UJYIIEro 4Yepe3 MPOBOJHUK, OT HANPSKEHUSI HAa MPOBOJHHUKE, HCCIEIOBAHHME IOCIEIOBATEIBHOTO U
napajuIeIbHOTO COSAMHCHUN MPOBOJHHUKOB): IUIAHUPOBATh WCCIEOBaHHE, COOMpaTh YCTAaHOBKY U
BBITIOJIHSTh HM3MEPEHUsS, CIenys NPEIJIOKCHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl TOJYYCHHON
3aBUCHMOCTH B BUJIC TAOJIUIl U TPaUKOB, IeTaTh BEIBOIBI M0 PE3yIbTaTaM HCCICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC HM3MEpPEHUs (U3MUSCKUX BeIWMYHMH (yaeiabHas TEIUIOEMKOCTh BEIECTBA,
CONPOTHUBIICHUE MPOBOJIHMKA, pad0Ta W MOIIHOCTh AJIEKTPUUECKOTO TOKA): IJIAHUPOBATh H3MEPEHUS,
coOMpaTh KCMEPUMEHTAITBHYIO YCTAHOBKY, CIIEAYs MPEII0KEHHON MHCTPYKIIMU, U BBIYUCIIATH 3HAUYCHUE
BEJIMYNHEI,

coOJIr01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;

XapaKTepU30BaTh MPUHIIMIIBI IEUCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOi
Ha WX OMHMCaHMs (B TOM YHCIIC: CHCTeMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIIepMeETp,
BOJIbTMETpP, CUYETUMK DIEKTPUYECKOH HHEPrUH, SJICKTPOOCBETHTEIbHBIC MPHOOPHI, HArpeBaTEIbHBIC
3JIEKTPONPUOOPHI  (MMPUMEPHBI), DJIESKTPUUYECKHE MPEAOXPAHUTENH, AICKTPOMArHUT, SJIEKTPOJABUTATEIb
MOCTOSTHHOTO TOKA), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3MYCCKUX SBJICHHUNA M HEOOXOIUMbIC (PU3UIECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTbIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIbHBIE MPUOOPHI MO CXEMaM H
CXEMaTUYHBIM PHUCYHKaM (GKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETpP, [BUTATEIb
BHYTPEHHETO CrOpaHMsi, OJJIEKTPOCKON, PEOCTaT), COCTaBISATh CXEMbl OJEKTPUUYECKUX Iemnell ¢
MOCIIEIOBATEIbHBIM W TapauIeIbHBIM COEIMHEHHWEM OJJIEMEHTOB, pasfinyasl YCJIOBHbIE O00O3HaueHUs
AJIIEMEHTOB JJIEKTPUYECKUX LIETIEH;

MPUBOAUTH TNPUMEPHl (HAXOAWTh HH(OpPMAIMIO O TpUMEPax) MPAKTHUYECKOTO HCIIOIb30BaHUS
GU3MYECKUX 3HAHWKA B TOBCEJHEBHOW >KHM3HHM JUIsI OOecrieueHUs Oe301acHOCTH TpH OOpaIlIeHUH C
npubopaMd W TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHUS 3JIOpPOBbS U COONIOACHUS HOPM
AKOJIOTMYECKOr0 MOBEAEHHUS B OKPYKAIOLLEH CPEIE;

OCYIIECTBIISITh TMOUCK HHPopManuu (usudeckoro cojaepkanuss B WHTepHeTe, Ha OCHOBE
UMEIONINXCSA 3HAHWK W IYyTEM CpPAaBHEHHS JIOTIOJHHUTEIBHBIX HCTOYHHKOB BBICTATH WH(POPMAIHUIO,
KOTOpasi SBJSETCS MPOTUBOPEUNBOI HITK MOKET ObITh HETOCTOBEPHOM;

WCIIOJI30BaTh TPU  BBINIOJIHEHMM  y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO  JIUTEpaTypy
busznyecKoro coaep)kaHusl, CIpaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHET, BianeTh NpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOdpa3zoBaHus HHPOPMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCHMEHHBIC U KPAaTKHE YCTHBIE cOOOIIeHus, 00001as nHdopmanuo u3
HECKOJBKMX MCTOYHHKOB (PM3UUECKOTO COJEPIKAHMS, B TOM YHCIIE MyOJUYHO MPEICTABISATh PE3YJIbTAThI
IPOEKTHOW HJIM HMCCIEN0BATEICKOM AEATEIBbHOCTH, IPU ITOM TIPAMOTHO HCIIOIb30BaTh H3YYEHHBIN
MOHSATUWHBIN anmapart Kypca (GU3uKH, COTPOBOXKIAThH BHICTYIIJICHUE TTPE3EHTAIIUEH;

MPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3UUYECKUX TPOILIECCOB pPACIpENesaTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3aJladyaMU, CJIICAUTHh 32 BBHIOJTHEHUEM TIIaHa
NEHCTBUI M KOPPEKTUPOBAThH €r0, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKIAA B ACSITENLHOCTH TPYIIIHL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE, MIPOSIBIISS TOTOBHOCTh pa3pemath KOHQINKTHI.

K koHiy oOydeHus B 9 kiacce rnpeIMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHI:

UCIIOJIB30BaTh MOHATHS: CUCTEMa OTCYETA, MaTepuaabHas TOYKA, TPAEKTOpHUsA, OTHOCUTEIBHOCTH
MEXaHMYECKOTo ABWKEHHMs, nedopmanus (ympyras, IJIacTHUEcKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U TNEPerpy3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, ILEHTP TSHKECTH
TBEPAOrO Teja, paBHOBECHE, MEXaHMUYECKHE KOJeOaHWsS M BOJHBI, 3BYK, MHQPa3ByK U YIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, LIKAJIA 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIBHO30PKOCTH,
CHEKTpPBbl UCIYCKAHUS U TIOTJIOUIeHHUS], aibda, OeTa- U raMMa-u3JIydeHus, U30TOIbI, AIepHAas SHEPTETHKA,;

pa3nuyath  SABJIEHUS  (paBHOMEpHOE M  HEpPaBHOMEpPHOE  NPSMOJIMHEHHOE  JBU)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHUE, CBOOOIHOE MaJleHUE Tel, PaBHOMEPHOE IBUKEHHE IO



OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBUKECHHUE, KOJIeOaTeIbHOE IBMKECHUE (3aTyXalolue H
BBIHY)KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBUKCHME, OTpPaKEHUE 3BYKa, MpPSIMOJIMHEIHOE
pacupocTpaHeHHE, OTPAXEHUE U MPEIOMJICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETa,
pasiiockeHue 0eJIoro CBeTa B CIEKTP U CIIOKEHHE CIIEKTPAJIbHBIX 1IBETOB, TUCIIEPCUS CBETA, €CTECTBEHHAs
PaZMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOTO CHEKTpa M3JIyYEHHs) MO OMHMCAHUIO MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3MUECKUX SBJICHUN B OKPYXKAIOIIEM MUpE (B TOM 4uCIe
¢u3nyeckue sBICHHUA B NPUPOAE: NPWIUBBI U OTJIUBBL, JBMXKEHUE IUTaHeT COJIHEYHOW CHUCTEMBI,
PEaKTHBHOE JBM)KEHHE IKHMBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMHU, 3EMIICTPSICCHHE,
ceficMu4eckue BOJIHBI, I[yHaMM, 3XO, L[BeTa TeJl, ONTUYECKHUE SBJICHHUS B IPUPOJE, OHMOIOTHYECKOe
JeiicTBUe  BUAMMOTO,  YJNbTPa(HOJETOBOrO W PEHTICHOBCKOIO  HM3JIyYEHHH,  €CTeCTBEHHBIN
pPaMOaKTUBHBINA (POH, KOCMUYECKHE JTYUH, PAJMOAKTUBHOE U3Iy4E€HUE IPUPOIHBIX MUHEPAJIOB, AEHCTBUE
PaZMOAKTUBHBIX M3JIYyY€HUH Ha OpPraHU3M 4YeJOBEKa), MPH TOM IEPEBOJUTH NMPAKTHUECKYIO 3a]ady B
y4eOHYI0, BBIIEIISTH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NUYECKUX SIBIICHHIA;

OTKCHIBATh M3YUCHHBIC CBOWCTBA TeJ M (PM3UYECKUE SBICHUS, HCIONB3YS (PU3NUECKUE BEITHMYMHBI
(cpenHsiss 1 MIHOBEHHas CKOpPOCTh Tejla NPH HEPAaBHOMEPHOM JABMKEHHM, YCKOpPEHME, NepeMelleHue,
IIyTb, YIJIOBAsi CKOPOCTb, CUJIA TPEHHMS, CUJIAa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaJIeHus,
BEC Teja, UMIYJbC Tela, UMITYJIbC CHJIbI, MEXaHH4ecKas padoTa U MOIIHOCTb, NOTEHIMAIbHAS SHEPIHs
TeJa, TOJAHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, TIOTCHIUAIBHAS SHEPTHS CKATOW MPYKUHBI, KWHETHYECKAsT
9HEprus, NoJHas MEXaHW4ecKas YHepIus, NeprUol U 4acToTa KojeOaHuil, JUIMHA BOJIHbI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETa, IIOKA3aTeNb MPEJIOMIICHUS CpEAbl), TPU OIUCAHWU TPABUIIBHO
TPaKTOBaTh (DU3UYECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, OOO3HAYEHHS U EJUHULBI (PU3NYECKUX
BEJIMYMH, HAXOJIUTH (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEITMUYMHAMU,
CTPOUTH T'papUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYMH;

XapaKTeprU30BaTh CBOMCTBA Tel, (U3NYECKHUE SBICHUS M MPOIECCHI, UCIIONB3YS 3aKOH COXPaHEHHUS
SHEpPIruH, 3aKOH BCEMHUPHOIO TATOTEHUS, HMPUHLUI CYHNEPHO3ULUM CHJI, MPUHLUUI OTHOCHUTEIBHOCTH
lanmunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA, 3aKOHBI OTPAXKCHUSI U MPEJIOMIICHHUS CBETA,
3aKOHBl COXPaHEHMs 3apsA0BOTO M MAaccOBOIO 4YHCEN MNP SIEPHBIX pEakUusX, HOpU 3TOM J1aBaTb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3AIMCHIBATH €r0 MaTEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3UYECKUE IPOLECCHl W CBOMCTBA TeJ, B TOM 4YHUCIE€ M B KOHTEKCTE CHUTYyalUi
NPaKTUKOOPHEHTUPOBAHHOTO ~ XapakTepa: BBISABIATh MPUYHMHHO-CICJICTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpoi Ha 2—3 M3Y4YEeHHBIX CBOWCTBA (PM3UYECKHUX SIBICHUH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pewiath pacy€THble 3ajaun (OMMpArOIINEcs Ha CUCTeMY U3 2—3 ypaBHEHHIl), HCIIONb3Ysl 3aKOHBI U
dopmyIbl, cBsa3bIBalOME (U3NYECKHE BEIWYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3a7addl 3allHChIBATh
KpaTKoe YCJIOBHE, BBISBIATH HEOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOIUMBIE ISl PELICHHS, TPOBOIUTH PACUETHI U OIICHUBATh PEATUCTHYHOCTH MOTYYEHHOTO 3HAYCHHS
(Gu3u4ecKoil BETMUNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIN (PU3NIECKUX METOJIOB, HCIIOIB3YS
OTMCaHHE HCCIEOBAaHUS, BBIACIATH MPOBEPSIEMOE MPEATNOIOKEHUE, OLIEHUBATh MPAaBUIIBHOCTh MOpPsAKa
IIPOBEICHUS HCCIIEIOBAHUS, JIENIaTh BHIBOJIBI, MHTEPIIPETHPOBATH PE3YIIbTAaThl HAOIIOIEHHU U OIBITOB,

IOPOBOJUTH ONBITBI MO HAOMIOJEHHUIO (PU3MUYECKUX SBICHUH WM (PU3NYECKHX CBOMCTB Tel
(n3yueHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS! HEPrHH, 3aBUCHMOCTh IEpHO/a KoyeOaHMH
NPYKUHHOT'O MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILJIMTY (bl MaJbIX
KoneOaHui, MPSIMOJIMHEHHOE PACHPOCTPAaHEHNE CBETA, Pa3JIOKEHHE OEoro CBeTa B CHEKTP, U3ydEeHHUE
CBOWCTB M300pa)keHHUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHHs MpeaMeTa B cOOHMparoliel JIMH3E,
HaOJIFO/ICHNE CIUTONIHBIX M JIMHEWYAThIX CIIEKTPOB U3YYEHHs): CAMOCTOSITEIbHO COOMPATh YCTaHOBKY W3
n30BITOYHOTO Habopa OOOpYHOBaHMS, OMKMCHIBATH XOJ OIBITA W €ro pe3yibTaTbl, (OpMyIUpOBaTH
BBIBOJIBI;

IPOBOJIUTH TNPU HEOOXOJUMOCTH CEpHUI0 MNpPSMbIX HM3MEPEHUH, OIpenesss cpelHee 3HaueHUe
u3MepsieMoi BenU4MHBI ((POKYCHOE paccTosiHue coOuparoliel JHH3bI), 00OCHOBBIBaTh BBIOOP criocoba
U3MepeHus (M3MEPUTENTBHOTO Mproopa);



IPOBOJUTH HCCIICIOBAaHUE 3aBUCUMOCTEH (M3WYECKHX BENUYMH C HCIOJIBb30BAHUEM MPSIMBIX
M3MEpEeHHi (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUYKEHUH 0€3 HayaJIbHON CKOPOCTH,
nepuojia KojaeOaHui MaTeMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKCHHS CBETA
OT yIJIa MaJIeHusl U yriia MpejioMJIeHHs OT yIiia MaJieHus1): IIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOHMpaTh YCTaHOBKY, (PUKCUPOBATH PE3yNIbTAThl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BUIC
TabNuI ¥ rpauKoB, 1eJaTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIC M3MEPEHHS (DPU3NYECKHX BEIMYMH (CpEelHss CKOPOCTh M YCKOpPEHHE Tela
OpU PaBHOYCKOPEHHOM JIBXKEHUHM, YCKOPEHHUE CBOOOJHOTO TMajeHusi, >KECTKOCTb MPY>KUHBI,
KO3 PHULIMEHT TPeHUsI CKOJIBLKEHHUS, MEXaHU4YecKast paboTa U MOILTHOCTh, YaCTOTA U MEPHO]] KoJeOaHH
MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTUYECKasl CHJia COOMPAIOIICH JIMH3BI, PaIUOAKTHUBHBIN
¢oH): mIaHUpPOBATHh U3MEPEHUs, COOMPATh AIKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH U3MEPEHMUS,
clenysl IpeyIoKEHHOW MHCTPYKLUU, BBIYMCISATh 3HAYCHHE BEIMUYMHBI M aHAJIM3UPOBATh MOJyYCHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pa3nnyaTth OCHOBHBIC MPH3HAKK M3YyYCHHBIX (PU3MUYECKUX MOJENeN: MaTepuanbHas TOYKa,
a0COTIOTHO TBEPIIOE TEJO, TOUCYHBIM MCTOYHUK CBETa, JIy4, TOHKAs JIMH3A, TUIaHETapHas MOJeb aToMa,
HYKJIOHHasi MOJI€JIb @aTOMHOT'O S/pa;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBHS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha MX ONHMCAaHUS (B TOM YHUCIE: CIIUJOMETpP, JATUMKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XO0JIOT, OYKH, MEPUCKOIN, QoToamnmapaT, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOI, IO3UMETp, Kamepa
Bunbcona), ucnonb3ysd 3HaHHA O CBOMCTBaX (U3MYECKUX SBICHUM M HE0OXoAuMble (U3HUECcKUe
3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl W CXEMAaTUYHbIE PUCYHKM M3YUYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPU PEUICHUH Y4eOHO-TPAaKTUYECKUX 3a/1ad,
ONTUYECKUE CXEMBI JIJIS IOCTPOEHUS N300pakeHUH B INIOCKOM 3€pKaJie U COOMparoILel JINH3E,

OPUBOJIUTH TPUMEPHl (HAXOOUTh WHGOPMAIUIO O MpUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(Gu3MYECKUX 3HAHWKA B ITOBCEJIHEBHOW >KHM3HHU JUIS OOecrieueHus: Oe30MacHOCTH TpH OOpalicHUH C
npubopaMd W TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHUS 3JIOpPOBbS U COONIOACHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOILEH Cpefe;

OCYILECTBIIATh MOMUCK HH(pOpManuu (U3M4ecKoro cojiepxkanus B VHTepHeTe, caMOCTOSTENHHO
dbopMynupys TMOHMCKOBBIH 3alpoc, HAXOAWTh IMYTH ONPEIECNIECHUS JOCTOBEPHOCTH IOIY4YEHHOMN
UH(pOPMAlLIMU Ha OCHOBE UMEIOIIMXCS 3HAHUHN M JOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHUil  HAy4dyHO-TIONMYJSPHYIO  JINTEpaTypy
(Gu3nUecKoro coaepxaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BianeTh NpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi MHYOPMALIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCBbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE HH(pOpMAalUU U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOT0 COJAEPKAaHMsI, MyOIMUYHO MPEACTaBIATh PE3yIbTaThl MPOEKTHOU
WIM HUCCIEA0BATENbCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BATh M3YYEHHBIH MOHATUNHBIN
anmapar H3y4aeMmoro pasfena (QU3MKM M CONPOBOXAATh BBICTYIJIEHHWE IIpe3eHTalued ¢ Yy4EToM
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HaumeHoBanue KoanyecTtBo yacos CIIMCOK UTOTOBBIX Cnocob
n/n | pasgenos u TeM | Beero | Kontposbhsie | [IpakTuyeckue TUTAHUPYEMBIX OIICHKHU
MIPOTrPAMMBI paboThI paboTsl pe3yJIbTaTOB C YKa3aHUEM HUTOTOBBIX
ATAnoB UX (OPMUPOBAHUS | TUTAHUPYEMBIX
pe3yJIbTaTOB
1 dusuka u eé 6 2 —1CIONB30BATh ITOHSITHS: IMpakTHueckue
POIIb B TIO3HAHUH (usHuecKre u XUMUIECKUE paboThI,
OKPY’KaIOIIEro SBJICHUST; HaOIIOIeHHE, ¢busngecknit
3KCHepI/IMeHT, MOACIIb, JUKTAHT




MHUpa

THIOTE3a; PA3INYaTh SIBICHHE
G Gy3un; —BBITIOTHATH
TPSIMbIE H3MEPEHUS
PAcCTOSHHUS, BPEMEHH, MacChl
Tea, 00bEMa, CHIIBI K
TeMIepaTypHl ¢
HCIIONB30BAaHHEM aHAJIOTOBBIX
1 1u(pPOBHIX MPUOOPOB;
3aMKCHIBATH OKA3aHUs
IpuOOPOB ¢ YyUETOM 33AaHHOM
aOCOJIIOTHO MOTPEeITHOCTH
HU3MEpEHHT; —IIPOBOIUTH
HCCIIeJOBAaHHUE 3aBUCIMOCTH
OITHON (PM3UUECKON BEITHIMHEI
OT JPYroM C HCIIOJIb30BAHUEM
MIPSIMBIX U3MEPEHUN; —
MPOBOJHUTH KOCBCHHBIC
M3MEpeHUs (PU3IMIECKUX
BEIUYUH; —COOII01aTh
IpaBujia TEXHUKU
0e30MmacHOCTH Mpu padoTe ¢
71a00paTOPHBIM
000pyJI0BaHUEM;

ITepBonauanbHbie
CBEJICHUSA O
CTPOCHUU
BEILECTBA

—MUCIIOJIb30BaTh MOHATHUS:
€IMHULBI (PU3UIECKUX
BEJIMYMH; aTOM, MOJIEKYJIa,
arperaTtHple COCTOSHHUS
BelecTBa (TBEPIOE, XKUIKOE,
ra3zoo0pas3Hoe); pa3IniaTh
SIBJICHHE TEIUIOBOTO JIBHIKCHHUS
YaCTHUII BELIECTBA,;

[IpakTnueckas
pabota

JBrmxenue u
B3aMMOJICHCTBHE
eI

21

—ONHCHIBATh N3yYCHHBIC
CBOMCTBA TeJ ¥ (pU3NUECKHe
SIBJICHUSI, UCIIOJIb3YS
(u3nYecKre BeIUIHHBI; —
XapaKTepu30BaTh CBOMCTBA
TeI, PU3UUCCKUE SIBICHUS U
HPOLIECCHI, HCIIONIB3YS TPaBUiia
CIIOKEHUS CUIT; —OOBICHATD
(bu3nYecKue SBICHNS,
MPOLIECCHI U CBOMCTBA TeJ,

B TOM YHCJIC M B KOHTEKCTE
CHTYalUi IPaKTHKO-
OpPHEHTHPOBAHHOI'O XapaKTepa:
BBISIBIISITH TIPUYHHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHue u3 1—2
JIOTUYECKUX 11aroB ¢ OIIOPOH
Ha |—2 U3y4eHHBIX CBOICTBA
(bu3nYeCKUX SIBICHUI,
(bHU3MYECKHX 3aKOHA HIIH
3aKOHOMEPHOCTH; —peIaTh
pacuéTHble 3a1a4u B 1—2
JeHCTBHS, UCTIOJB3YsI 3aKOHBI U
(opMyJIBI, CBS3BIBAIOIINC
(bu3nyecKre BeINYUHBI: HA
OCHOBE aHaJIU3a yCJIOBHSI
3aJ[a4M 3alKChIBATh KPATKOE
yCJIOBUE, MOJICTABJIAThH
(bu3mueckne BETUUHUHBI B
(hopMyITBI ¥ IPOBOIUTH
pacu€Thl, HAXOHUTh
CIIPaBOYHBIC TaHHBIC,
HEOoOXOANMBIE JUIsl peIICHNUs

[IpakTnueckue
paboThl,
KOHTPOJIbHAs
pabota




3aja4, OLICHUBATh
PEATHCTHYHOCTD ITOJy4CHHOM
(u3MIecKoil BeITMYNHEI,

JaBieHnne
TBEPJIBIX TEI,
JKUJIKOCTEN U
rasoB

21

—pacro3HaBaTh MpoOIEMEI,
KOTOPBIE MOXKHO PEIIUTh MPH
noMoIu GU3MIECKUX METO/IOB;
B OITUCAHHH HCCIICA0BAHUS
BBIJICIISITH IPOBEPSIEMOE
MPEIOI0KEHUE (THITOTE3Y),
pasinuyarth u
HUHTEPIPETUPOBATH
MOJTyYCHHBIH PE3yJIbTaT,
HAXOJIUTh OIIUOKH B XOJIC
OTBITA, IENIATh BHIBOJIBI IO €TI0
pe3yJsibTatam; —IpOBOJUTh
OTIBITHI ITO HAOIIIOACHUIO
(bU3MYECKUX SBICHUN HITH
(pU3NIEeCKUX CBOMCTB Tell:
(bopMyIHpOBaTh POBEPSIEMbIE
MPEANOI0KEH S, COOUpaTh
YCTaHOBKY 3 MPEIJI0KEHHOTO
000pyI0BaHUs, 3aIIUCHIBATH
X0 OoIbITa U JACJ1aTh BBIBO/JbI,

[IpakTuueckue
paboTsl,
KOHTpPOJIbHAS
pabota

Pabora u
MOIIHOCTb.
SHEPIHs

12

—YyKa3bIBaTh MPHHIHITBI
JecTBus IpHUOOPOB U
TEXHHUYECKUX YCTPOUCTB: BECHI,
TEpMOMETp, ANHAMOMETP,
COOOIIAIONIHECS COCYTB,
6apomerp, pIiar, IOABMKHBII
1 HENIOABWXHBIN OJIOK,
HaKJIOHHAS TUNIOCKOCTh; —
XapaKTepU30BaTh MPUHINIIBI
JIEHCTBUS U3yUEHHBIX
NpUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOH Ha UX
OIUCaHUsT; —IIPUBOJIUTH
HNpUMepbl / HAXOAUTh
UH(OPMALIUIO O IPUMEpax
MIPAaKTHYECKOTO MUCTIONb30BAHMS
(U3MYECKHUX 3HAHWH B
TIOBCETHEBHOM KMU3HU IS
obecriedeHns1 0€30IaCHOCTH
pu 00paIeHUH ¢ TPUOOPaMHU
U TEXHUYECKUMHU
YCTpOWCTBaMH, COXpaHEHHUS
3/I0pOBBSI U COOJIOZCHUS HOPM
9KOJIOTHYECKOTO MTOBE/ICHNS B
OKpy’Karouieil cpene; —
OCYIIECTBIISATH OTOOP
HCTOYHHUKOB HH(OPMAIINH B
cety HTEpHET B
COOTBETCTBHH C 33JaHHBIM
TIOMCKOBBIM 3alpOCOM, Ha
OCHOBE MMEIOLIUXCS 3HAaHUH 1
ITyTEM CpaBHEHUSI PA3IIMYHBIX
HCTOYHHUKOB BBIJICIISATH
HHPOPMALNIO, KOTOpast
SIBJISIETCS IPOTUBOPEUHBON HITH
MOJKET OBITH HEJJOCTOBEPHOI];
—HCIOIB30BATh IIPH
BBINOJTHEHHH Y4eOHBIX
3aJlaHUi HAYYHO-TIOMYJISIPHYIO
JauTeparypy pU3HIECKOro
COJIep’KaHusl, CIPaBOYHBIE

IIpakTuueckue
paboThl,
KOHTDOJIbHAsSI
pabota




MaTepHaIIbl, PECYpPChI CETH
HurtepHert; BiageTh npuéMaMu
KOHCTIEKTHPOBAHHS TEKCTA,
npeoOpa3oBaHus HHYOPMAITHH
13 OHOM 3HAKOBOI CUCTEMBI B
IpYTyI0; —CO03/1aBaTh
COOCTBEHHBIE KPaTKHE
MMUCHMCHHBIC U YCTHBIC
coo01eHnst Ha OCHOBe 2—3
HUCTOYHHUKOB MH(OpMaIuu
¢dusnyeckoro co- 28
IpumepHnas paboyas
mporpamma Jiep>KaHusi, B TOM
gHcie myOInyHo eaTh
KpaTKHe COOOIICHHS

0 pe3yibTaTax MPOCKTOB U
y4eOHBIX MCCIEeIOBAHUH; TP
STOM TPaMOTHO HCIOJIH30BATh
HU3Y4YEHHBIN NOHATUNHBIN
anmapar Kypca QU3UKH,
COIIPOBOXKJAATh BBICTYIIJICHUE
IIpe3CHTALUEH; —IIpU
BBIIIOJIHCHU U y‘-IC6HI)IX
MIPOEKTOB U UCCIIEIOBAHMI
pacmpenenaTs 00s3aHHOCTH B
TPYIIIIE B COOTBETCTBHU C
MTOCTaBJICHHBIMH 3a/1a4aMH,
CIICINTH 32 BBHITIOJTHEHUEM
IUIaHa ICHCTBHH, aJIeKBaTHO
OILICHUBATH COOCTBEHHBIN BKJIA]
B ACATCIIBHOCTD I'PYIIIIbI;
BBICTpanBaTh
KOMMYHUKATUBHOC
B3aHMO[[eI710TBHe, Y4YuThIBasd
MHEHHE OKPYKaIOIINX.

Pe3epBHOE Bpems 3
OBIIEE 68 12
KOJIMYECTBO
YACOB TIO
IMTPOI'PAMME
8 KJIACC
No HaunmenoBanue pa3znenos u tem KonnuectBo yacoB DNEeKTpPOHHBIE
n/m MIPOTPaMMBI Bcero | Kontponbasie | [IpakTuueckue (mudpoBsIe)
paboThI paboThI oOpa3oBaTenbHbIE
pecypcehl
Pasnen 1. TenJioBble siBJIeHHUS
1.1 | CtpoeHue u CBOMCTBA BEMIECTBA 7 Bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 | TemaoBbIe MPOLIECCHI 21 1 5 bubmuoreka ITOK
https://m.edsoo.ru/7f4181ce
Hroro 1o paszmeny 28
Pa3nen 2. DnekTpruyecKHe H MATHUTHBIE SIBJICHUSI
2.1 | DnexTpudeckue 3apsabl. 3apsKCHHBIC 7 1 bubnuoreka [IOK
TeNa M X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 | TIoCTOSIHHBIH DJICKTPHYECKUI TOK 20 1 7 Bubmurorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 | MarHuTHbIE SIBICHHS 6 1 1.5 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 | DneKTpOMarHuTHas HHAYKLHS 4 Bbubmuorexa LIOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

| | | https://m.edsoo.ru/7f4181ce
Hroro 1o pazneny 37
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 3 145
IMPOI'PAMME
9 KJIACC
No | HanmenoBanue pa3zienon KonmuecTBo yacos DnekTpoHHBIC (IU(PPOBHIE)
/1 U TEM MPOrpaMMBbl Bcero | Konrponenbie | [Ipaktnueckue 00pa3oBaTelIbHBIE PECYPCHI
paboThl paboThI
Pa3znen 1. Mexannueckue siBJICHUSI
1.1 | MexaHuueckoe IBUKEHHE 10 1 Bubarnoreka IIOK
U cTIOCOOBI €ro ONMMCaHus https://m.edsoo.ru/7f41a4a6
1.2 | B3aumojelicTBue Tea 20 1 3 bubmuoteka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 | 3aKOHBI COXpaHEHHUS 10 3 Bubanoreka IIOK
https://m.edsoo.ru/7f41a4a6
HWroro 1o pasueny 40
Pa3zpnen 2. Mexannueckue KoJ1e0aHusi M BOJIHbBI
2.1 | Mexannyeckue KojaeOaHus 7 3 bubmuoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 | MexaHHYECKHE BOIHEL. 8 1 3 bubimoreka [TOK
3ByK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3zjnen 3. Di1eKTPOMarHuTHOE 10J1€ ¥ 3JIeKTPOMATHUTHbIE BOJIHbI
3.1 | DnexTpoMarHuTHOE MOJIE U 6 2 bubmmoreka [IOK
9JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pasnen 4. CBeToBbIe sIBJICHUS
4.1 | 3aK0oHBI pacCIPOCTPaHEHHUS 6 2 bubaunoreka [JOK
CBETa https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3BI ¥ ONITHYECKHE 6 3 bubmuoreka LIOK
pUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 | Pasnmoxenue 6eaoro ceera 3 2 bubmoteka [IOK
B CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro o paszueny 15
Pasnen 5. KBantoBble siBJIeHHS
5.1 | Ucnyckanue u 4 1 Bubiunoreka [IOK
MTOTJIONICHUE CBETA ATOMOM https://m.edsoo.ru/7f41a4a6
5.2 | Ctpoenue aTOMHOTO sapa 6 1 Bub6imoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 | Snepublie peakiuu 7 1 1 bubmuorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IAK0IINI MOAYJIb
6.1 | [TloBTOpeHue u 0000IIEHUE 9 2 Bubiunoreka [IOK
coJiep>KaHusl Kypca (QU3HKH https://m.edsoo.ru/7f41a4a6
3a 7-9 kyacc
Hroro o paszueiny 9
OBUIEE KOJIMYECTBO 102 3 27
YACOB I10 ITPOT'PAMME
INOYPOYHOE IIVTIAHUPOBAHUE
7 KJIACC
No Tema ypoka KommuectBo yacoB Hara DIIEKTPOHHBIE
n/m Bcero ‘ Kontpo ‘ [Ipakr | u3ydyenus udpoBbIe



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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JIbHBIE | UYECKU obOpasoBarenbHbIC
paboThI e pecypchl
paboThl

1 ®u3nka — HayKa O IpUpPOoZeE.

SIBIIeHMs TPUPOABI

2 dusnueckue BICHUL

3 DuznvecKkre BeININHBI U UX
n3MepeHne

4 VYpoxk-uccnenoanue "N3mepenue 1
TEMIIEPATyPHI TIPH TOMOIIIH
KUAKOCTHOTO TEPMOMETPA H
JlaTYMKA TeMrnepaTypsl”

5 Mertozas! Hay4YHOTO Bubmuorexa LOK
mo3Hauus. Onrcanne QU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJICHUM C TOMOILIBIO MOJEJIEH

6 VYpoxk-uccnenoanue "[IpoBepka 1
TUIIOTE3bI: JAJIbHOCTH MOJETa
[IapuKa, MyIIeHHOTO
TOPU30HTAIBHO, TEM OOJIBIIIE, YeM
0O0JIbIIIe BBICOTA MTycKa"

7 Crpoenue Bemiecta. ONbITHL, bubnmorexa [IOK
JIOKA3bIBAIOIINE JUCKPETHOE https://m.edsoo.ru/ff09fe0a
CTpOCHHE BElIeCTBa

8 JIBM>KeHHEe YacTHIl BelecTBa bubmuoteka LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoBanue «OMNbITHI 1O 1
HaOJIIOIEHUIO TETIIOBOTO
pacIIpeHHs Ta30B

10 | ArperatHbie COCTOSIHHS BEIIECTBA

11 | OcobGeHHOCTH arperaTHbIX bubmuoreka ITOK
cocTostHuit Bogbl. O000IIeHHE 10 https://m.edsoo.ru/ff0a0378
paszneny «llepBoHauanpHbIE
CBEJICHUS O CTPOCHUH BELIECTBAY

12 | MexaHH4YecKOe ABHKEHHUE. bubmuoreka IIOK
PaBHOMEpHOE ¥ HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBUKECHIIE

13 | Ckopoctb. Equauis: ckopoctu Bubnuoreka [IOK

https://m.edsoo.ru/ff0a079c

14 | Pacuer myTu ¥ BpeMEHU JBUKEHUS Bbubnuorexa LIOK

https://m.edsoo.ru/ff0a0ae4

15 | Unepuus. Macca — mepa Bubmuorexa [JOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10

16 | [ImorHOCTE BemtecTBa. Pacuer Bu6nuoreka IJOK
MacChl ¥ 00beMa Tella 10 €ro https://m.edsoo.ru/ff0a0fee
TUIOTHOCTH

17 | Jlaboparopnas paGora 1
«OnpeneneHne WIOTHOCTH
TBEPAOIO TeIay

18 | Pemrenue 3amad mmo Teme bubmuoreka LIOK
"TInoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c

19 | Cuna kak xapakTepHCTHKa
B3aumozericTus ten. Cuna
ynpyroctu. 3akoH ['yka

20 | JlabopartopHas paboTa «/3yueHue 1

3aBUCHMOCTH PACTSHKECHHS
(medopmanum) npy>KUHBI OT
IIPUWIIOKEHHOU CHJIIBD)
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21

[[IBnenue Tarorenus. Cuna
TSKECTH

22 | CBs3p MEXIy CHUIIOHN TSKECTH U bubmmorexa [IOK
Maccoi Tena. Bec Tena. Perenue https://m.edsoo.ru/ff0al778
3anad o teme "Cuia TspkecT”

23 | Cuna TsDKecTH Ha APYTUX TUTAHETaX. bubmmorexa [IOK
dusnyecKre XapaKTePUCTUKU https://m.edsoo.ru/ff0a1502
TUIaHeT

24 | Usmepenue cun. JlmaamomeTp bubmmoreka [JOK

https://m.edsoo.ru/ff0al8cc

25 | Bec Ttena. HeBecomocTh bubmuoreka IIOK

https://m.edsoo.ru/ff0al778

26 | CrmoxxeHue IByX CHIL, bubmmorexa [IOK
HAIIPaBJIEHHBIX 10 OJHOM IIPSIMOIA. https://m.edsoo.ru/ff0ala70
PaBHOgelicTBYIOIIAs CHIT

27 | Pemenue 3agau no teme
"PaBHOzElICTBYOmAs CIIT"

28 | Cuna tpenus u e€ Buabl. TpeHue B bubmmorexa [IOK
HPHUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0alb9c

29 | JlabopatopHas pabora «3yueHne bubmuoreka ITOK
3aBUCHMOCTH CHJIBI TPEHHS https://m.edsoo.ru/ff0alcc8
CKOJIB)KEHUS OT CHJIBI IaBIICHUS U
XapakTepa CONMPHUKACAIOIINXCS
MTOBEPXHOCTEN

30 | Pemienue 3amau Ha ornpeneneHye
PaBHOJIEMCTBYIOIIEH CHUIIBI

31 | Pemenue 3amau o temam: «Bec bubmuoreka LIOK
tenay, «I'padudeckoe u300paxeHue https://m.edsoo.ru/ff0alde0
cum, «CHIbDy,

«PaBHOIENCTBYIOIIAS CHII»

32 | KonrponbHas paboTa 1mo Temam:
«MexaHHYeCKOe JBIKEHUEY,
«Macca, IIOTHOCTEY, «Bec Tenay,
«I"paduueckoe n300pakeHUE CHI»,
«Cumbby

33 | JaBnenue. CriocoObl yMEHBIIICHUS H bubmoreka IIOK
YBEJIIMYCHHSI JTaBJICHHS https://m.edsoo.ru/ff0a20a6

34 | NaBnenue raza. 3aBUCUMOCTH Bubnuoreka [IOK
JABIIEHNS ra3a oT 00béMa, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI

35 | [lepemaua maBneHus TBEPIBIMU bubmuoreka IIOK
TEJIaMH, YKUIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akoH Ilackans

36 | /laBieHue B JKUIKOCTH U rase, bubmoreka IIOK
BBI3BAHHOE JICHCTBHEM CHJIBI https://m.edsoo.ru/ff0a2718
TSKECTH

37 | Pemenue 3amau o teme «JlaBneHue bubnmnorexa [JOK
B J)KHIKOCTH U Ta3e. 3aKOH https://m.edsoo.ru/ff0a2826
TTackamnsy

38 | Coobmatomiuecs cocyabt bubnmnorexa [{OK

https://m.edsoo.ru/ff0a2970

39 | I'mmpaBnmmueckuii mpecc Bbubmoreka [JOK

https://m.edso0.ru/ff0a3136

40 | Manomertpsl. [lopuHeBoit
JKAIKOCTHBIM HAacOC

41 | Atmocdepa 3eMau v IPUINHBI €€ Bubmoreka [JOK

CyIIeCTBOBAHMSI

https://m.edsoo.ru/ff0a2b5a
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42 | Bec Bozoyxa. ATmMochepHoe Bubmuoreka LHOK
JTABJIEHHE https://m.edsoo.ru/ff0a2b5a

43 | U3mepenne atMochepHOTO bubmmoreka [JOK
nasnenusi. Oneit Toppuueru https://m.edsoo.ru/ff0a2da8

44 | 3aBUCUMOCTH aTMOC(HEPHOTO bubnunoreka [JOK
JIABJICHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst

45 | bapomerp-anepousi. ATMOC(EepHOE bubnuoreka [IOK
JIABIIEHIE Ha Pa3IMIHBIX BEICOTAX https://m.edsoo.ru/ff0a2fc4

46 | Pemenue 3amay mo Teme "

ATMocdepHoe naBieHue”

47 | [delicTBUe *KUAKOCTH U ra3a Ha bubnunoreka [JOK
HOTPY)KEHHOE B HUX TEJO. https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuiia

48 | JlaboparopHas paboTa 1 Bubmuorexa LIOK
«OmnpeneneHne BHITATKUBAIOLICH https://m.edsoo.ru/ff0a33fc
CUJIBL, ACHCTBYIONICH Ha TENO,

MOTPYKEHHOE B KUIKOCTH

49 | JlaboparopHasi paboTa 1o TeMe 1 bubnunoreka [IOK
«HccrnenoBanue 3aBUCHMOCTH Beca https://m.edsoo.ru/ff0a3514
TeJa B BOAE OT 00bEMa
MOTPYKCHHOH B JKUAKOCTh 4aCTH
TeNa

50 | IlnaBanwme Ten Bu6nuoreka IJOK

https://m.edsoo.ru/ff0a3a96

51 | JlaGoparopHas pabora 1
"KoncTpynpoBaHnue apeomeTpa Uiu
KOHCTPYHPOBAHHE JIOAKHU H
ompeneneHue eé
rpy3onoabéMHocTH"

52 | Pemenue 3aga4 mo TemMam: bubmuoreka LIOK
«[TnaBanue Cy/0B. https://m.edsoo.ru/ff0a3654
BosngyxonnaBanue», «JlaBineHue
TBEPJBIX TEJL, KUAKOCTEH U Ia30B»

53 | KonTponbHas pabora o teme
«/laBneHne TBEpIBIX TET,

JKUJIKOCTEN U Ta30B»

54 | Mexanunueckas pabora Bubmoreka [JOK

https://m.edsoo.ru/ff0a3f82

55 | MomHocTh. EquHNIBEI MOIITHOCTH Bu6nuoreka IJOK

https://m.edsoo.ru/ff0a3f82

56 | Ypok-uccnegopanue "Pacuét 1
MOIIHOCTH, Pa3BUBAEMOH TPU
noabEéMeE 1o JiecTHure"

57 | Ilpoctbie MexaHU3MBI. Poruar.

PaBHOBecHe cuil Ha peryare

58 | Peruaru B TexHuKe, OBITY U 0.5 Bu6mmoreka IJOK
npupoje. JlaboparopHas paboTa https://m.edsoo.ru/ff0a478e
«HccnenoBanue ycnoBui
paBHOBECHS pPhIYara

59 | Pemenue 3ama4 no TeMe «Y CIIOBHS Bu6nmoreka IJOK
PaBHOBECHS pbIYaray https://m.edsoo.ru/ff0a48a6

60 | KoadduiueHt mose3Horo aeiCTBHIS 05
Mexanm3ma. JlabopaTtopnas pabota
«M3mepenue KIIJ[ HaknoHHOM
TUTOCKOCTH

61 | Pemenue 3amau mo teme "PaboTa, bubmuoreka IIOK
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MorHocth, KIT/T"

https://m.edsoo.ru/ff0a4c48

62 | MexaHnuueckas SHEpPrusl. 1 bubaunoreka [JOK
KuneTnueckas 1 OTEHIHAIbHAS https://m.edsoo.ru/ff0a4252
SHEPrHs

63 | 3akoH coXpaHEHHU MEXaHUYECKOM 1 bubnunoreka [JOK
DHEPTUU https://m.edsoo.ru/ff0a4360

64 | YPOK-3KCIIEPHUMEHT TI0 TeME 1 1
"DKcepUMEHTAIBLHOE OTIPE/IETICHNE
WU3MEHEHUS] KHHETHYECKOU U
MOTCHIMATEHOW SHEPTHH TIPU
CKaThIBAaHUH TeJIa 110 HAKJIIOHHO
I0CKOCTH"

65 | KoutpomsHas pabora 1o TemMe 1 1
«PaboTta 1 MOIIHOCTE. DHEPTUD»

66 | Pesepmurblii ypok. PaboTa ¢ 1 Bubmuorexa LOK
TEKCTaMH 10 TeMe "MexaHu4ecKoe https://m.edsoo.ru/ff0adee6
nBmwxeHue"

67 | Pesepmusblii ypok. Pabota ¢ 1 bubmmorexa [IOK
TekcTamu 1o Teme "JlaBienue https://m.edsoo.ru/ff0a4ffe
TBEPBIX TEJN, KUAKOCTEH U ra3on"

68 | PeseprHblii ypok. Pabora ¢ 1
TekcTamu 1o Teme "Pabora.

MoutHocTh. OHeprus"
OBUIEE KOJIMYECTBO YACOB T10 68 3 12
IMPOI'PAMME
8 KJIACC

Ne Tema ypoxka KosmyecTBo yacoB Hara DJEeKTPOHHBIE IU(PPOBBIE
/11 Bcero | Kontpo- | Ilpakt | u3y4yenu oOpasoBareibHbIC

JIbHBIE u- 1 pecypcesl

paboThl | yeckue

paboThl

1 OCHOBHBIC TTOJOKEHUS 1 Bubnunoreka [IOK
MOJICKYJISIPHO-KHHETHUECKON TEOPUH https://m.edsoo.ru/ff0a5256
M VX OTIBITHBIC MTOJITBEPIKICHUS

2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1

3 Mopenu TBEPAOTO, KUAKOTO U 1 Bu6nuoreka IJOK
ra3000pa3HOro COCTOSIHUI BEIIeCTRA https://m.edsoo.ru/ff0a540e

4 OOmBsicHeHUE CBOMCTB TBEPIIOTO, 1
JKUJIKOTO U Ta3000pa3HoOro
COCTOSIHHIA BEIIIECTBA HA OCHOBE
MOJIOXKEHUN MOJIEKYJIISIPHO-

KHUHETUYECKOU TEOpHH

5 Kpucrannimueckre u amopdHble Tena 1 Bubmmorexa [JOK

https://m.edsoo.ru/ff0a5800

6 CMaunBaHVe U KallWUIIPHOCTD. 1 Bbubnuorexa LIOK
ITOBEepXHOCTHOE HATSHKECHHE https://m.edsoo.ru/ff0a5530

7 TeroBoe pacmmpeHue 1 c:KaTrue 1 bubnuoreka [IOK

https://m.edsoo.ru/ff0a5a26

8 Temnepatypa. CBs3b TEMIIEpPATYpPhI 1
CO CKOPOCTBIO TETIOBOTO JIBHKEHHUS
JACTHI]

9 BuyTtpennss sneprusa. Crnoco0sl 1 Bubmuorexa LIOK
W3MEHEHHS] BHYTPEHHEH dHEPTUH https://m.edsoo.ru/ff0a5c60

10 | Buas! Temnonepenauu 1 bubmuoreka LIOK

https://m.edsoo.ru/ff0a6412

11 | Ypok-koudepennus "[Ipaktudeckoe 1 1 bubnmnorexa [{OK
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HCTIOIb30BaHKE TETIJIOBBIX CBOWCTB
BEIIIECTB M MaTEPUAJIOB B IEIISIX
sHeprocoepekeHus"

https://m.edsoo.ru/ff0a65c0

12 | KoauyecTBo TEmaOThL. Y AeabHas bubmuoreka LIOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 | YpaBHeHue TEIIIOBOTO OaslaHca. bubmmoreka [JOK
Temo000MeH U TENJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088

14 | JIaboparopHas paboTa Bubmuorexa LJOK
"HccnenoBanue sBICHUS https://m.edsoo.ru/ff0a6a98
TEIUI000MEHA MTPH CMETITMBAHUH
XOJIOAHOU U TOpsiuei BOJBI"

15 | Pacuer konuuecTBa TEIUIOTHI,

HEOOXOIUMOTO JUIS HArpeBaHus Tela
Y BBIJCISIEMOTO UM TPH OXJIAXKICHUH

16 | JlaboparopHas paboTa Bubmuorexa LHOK
"OnpeznesneHue yaeIbHOMI https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BelecTBa”

17 | Oneprus Tomnusa. Y aenbHas bubmmorexa [IOK
TEIJIOTa CrOPAHUsI https://m.edsoo.ru/ff0a7b5a

18 | IlnaBnenue u oTBepAEBaHUE Bubmuorexa LJOK
KPHUCTAJUTHYCCKUX TeJ. Y IeabHask https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHHS

19 | JIaboparopHas paboTa bubnunoreka [IOK
"OmnpenaeneHne yaeabHOM TEIIOThI https://m.edsoo.ru/ff0a72fe
nJaBiaeHud apaa"

20 | ITapoo6Gpa3oBaHue 1 KOHAECHCAIHS. Bubmuoreka [JOK
Vcnapenue https://m.edsoo.ru/ff0a740c

21 | Kuncuue. Y genpHas TemioTa Bu6nmoreka IJOK
napoo0Opa3oBaHus M KOHICHCAIIUH. https://m.edsoo.ru/ff0a786¢c
3aBHCUMOCTD TEMITEPATYPHl KUTICHUS
0T aTMOC()EPHOTO JIaBJICHUS

22 | Bnaxsocts Bo3nayxa. JlabopaTopHas bubmmorexa [IOK
pabota "Onpexenenue https://m.edsoo.ru/ff0a7628
OTHOCHUTEIHHOM BIAXXHOCTH BO3TyXa"

23 | Pemenue 3amau Ha onpeeeHUE
BIKHOCTH BO3JIyXa

24 | llpuHIIMTIBL PaOOTHI TETIIOBBIX
nsurateneid. [laposas TypOuHa.

JlBuratesb BHYTPEHHETO CrOpaHHsI

25 | KIIJI TerioBoro gBUraTes. bubmoreka IIOK
TerIoBble ABUTATENN U 3AIUATA https://m.edsoo.ru/ff0a7c7c
OKpY>Karolllel cpejibl

26 | 3aKOH coXpaHEHUS W MPEeBpaIICHUs
SHEPTUU B TEIIOBBIX MPOIECCax

27 | [lonroroBka K KOHTPOJIBHOM paboTe Bubmmorexa [JOK
mo Teme "TerIoBbIe ABICHUS. https://m.edsoo.ru/ff0a83f2
W3meHeHne arperaTHbIX COCTOSTHUN
BemiecTna”

28 | KonrponpsHas paboTa mo Teme Bbubmoreka [JOK
"TeruoBsie siBneHus. VizMeHeHne https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BenecTBa'

29 | Dnexrpu3arus Tei. J[Ba poma
AIIEKTPUIECKUX 3aPsIJIOB

30 | Ypok-uccienoBanue "DneKTpU3aALM
TN MHAYKIHUEH U IpU
CONPUKOCHOBEHUN"

31 | B3aumogpeiicTBHe 3apsKEHHBIX TETI. Bubmoreka [JOK
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3akon Kynona

https://m.edsoo.ru/ff0a87e4

32 | DnexTpuueckoe mose. bubauoreka [JOK
HarmpskeHHOCTE DIIEKTPHYIECKOTO https://m.edsoo.ru/ff0a8a0a
nonst. [puHnun cynepno3uiuu
AJIEKTPUUECKUX TOJIeH

33 | Hocurenu a5eKTpUIECKUX 3apsIIOB.

OnemeHnTapHsblii 3apsia. CtpoeHue
aToma

34 | IlpoBOAHUKH 1 AMDIECKTPUKH. 3aKOH bubmmoreka [JOK
COXpaHEHHUS IIEKTPHUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 | Pemenue 3agau Ha mpuMeHEHUE Bubmuoreka LOK
CBOWCTB DIEKTPHUYECKHX 3apsiI0B https://m.edsoo.ru/ff0a90cc

36 | DnexTpuueckuii TOK, YCIOBHUS €T0 bubmmorexa [IOK
CyIecTBOBaHMs. MICTOUHUKH https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA

37 | HdeiicTBUA 3JIEKTPUUECKOTO TOKA Bubmuoreka LOK

https://m.edsoo.ru/ff0a96b2

38 | Ypok-uccnenosanue "JlerictBue 1
ANIEKTPUYECKOTO OISl Ha
MIPOBOJHUKH U AUSIEKTPUKHU"

39 | DnexTpuyeckuii TOK B MeTaJlIax, bubmmorexa [IOK
KHUIKOCTSAX U Ta3zax https://m.edsoo.ru/ff0a9838

40 | DnexTpuyeckas 1emb U €€ COCTaBHEBIE
4acTu

41 | Cuna Toka. Jlaboparopras paborta 0.5 bubnmorexa [IOK
"H3MepeHue U peryIMpOBaHKe CHITbI https://m.edsoo.ru/ff0a8bd6
ToKa"

42 | DnexTpudecKoe HampsHKEHHUE. 0.5 bubnuoreka [IOK
BoabrMmerp. JlaboparopHas paborta https://m.edsoo.ru/ff0a9e14
"U3mepenue U peryanupoBaHue
HanpsoKkeHus"

43 | CompoTuBiIeHHE IPOBOTHUKA. bubmmorexa [IOK
Y iensHOE COPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738

44 | JlaboparopHas paboTa "3aBUCUMOCTb 1 Bubnunoreka [IOK
SIIEKTPUIECKOTO COMPOTHBICHHUS https://m.edsoo.ru/ff0aa738
MPOBOJIHHUKA OT €0 JUTUHBI, TUIOIIAAN
MIONIEPEYHOT0 CEYCHUsI U MaTepraa’

45 | 3aBUCUMOCTh CHJIBI TOKA OT Bubnuoreka [IOK
HanpspkeHus. 3akoH OMa s https://m.edsoo.ru/ff0aad4a
ydacTka Lenu

46 | JlaGoparopHas paboTa 1 Bubnuoreka [IOK
"HccnemoBanne 3aBUCUHMOCTH CHITBI https://m.edsoo.ru/ff0aa04e
TOKa, WIYIIETO Yepe3 Pe3ucTop, OT
CONPOTHBIICHUS PE3NUCTOpa U
HaIpsOKEHUS Ha pe3uctope”

47 | IlocnemoBaTenbHOE U apaUICILHOE
COEAMHEHHSI TPOBOAHHUKOB

48 | Jlabopatopnas pabota "IIpoBepka 1 Bubmuorekxa LIOK
MpaBHJIa CIIOKECHUS HATIPSDKCHUH IPU https://m.edsoo.ru/ff0aaa58
MOCJIEeI0BAaTEIbHOM COeTMHEHUHT
JIBYX PE3UCTOPOB"

49 | JIaboparopHas padora "IIpoBepka 1 bubnuoreka [IOK
npaBHIa ISl CUITBI TOKA TIPH https://m.edsoo.ru/ff0aadle
napanieTbHOM COeTUHEHUH
pe3ucTopoB”

50 | Pemenue 3agad Ha MpUMEHEHHE Bubmoreka [JOK

3axoHa Oma J1st pa3iIndHOro

https://m.edsoo.ru/ff0aaf8a
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COCAMHCHUSA MPOBOJHUKOB

o1

PaboTa 1 MOIITHOCTB 3IEKTPUIECKOTO
Toka. 3akoH /[xoynsa-Jlenna

bubmuoreka IIOK
https://m.edsoo.ru/ff0ab124

52

JlaGopartopHas paboTa
"Onpenenenue padoThl U MOITHOCTH
AIEKTPHUIECKOTO TOKA"

bubmunoreka LIOK
https://m.edsoo.ru/ff0ab3e0

53

DJIIeKTpUIECKUE TSN U TIOTPEONTETH
AJNIEKTPUIECKON SHEPTUU B OBITY.
KopoTkoe 3aMbikaHue

bu6nmoreka IJOK
https://m.edsoo.ru/ff0ab660

54

[ToaroToBka k KOHTPOJIBHOM padoTe
0 TeMe "DIeKTpUUECKUE 3apsIbl.
3apsKeHHBIE Tela U UX
B3auMoaeicTBus. IlocTOSTHHBIM
AIEKTPUICCKHII TOK"

bu6nmoreka IJOK
https://m.edsoo.ru/ff0abd2c

55

Kontponbnas pabota o Teme
"DnexTpuuecKue 3apsbl.
3apsoKeHHBIE Tella U UX
B3aumoaeiicTBus. IlocToSIHHBIHN
AIEKTPUUECKHUI TOK"

bubmuoreka LIOK
https://m.edsoo.ru/ff0abea8

56

ITocTosiHHBIE MArHUTHI, UX
B3aHNMOJEHCTBHE

57

VYpoxk-uccinenosanue "N3yuenue
oJIeil MOCTOSAHHBIX MAarHUTOB"

bubmuoteka LIOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe noie. MarHuTHoe moJjie
3eMIiI ¥ €ro 3Ha4YeHHe I KU3HA Ha
3emie

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0acOba

59

OnsIT Opcrena. MaruutHoe nosue
JIEKTPUIECKOT0 TOKa MarHutHoe
10JI€ KaTYUIKH C TOKOM

bubmuoteka LIOK
https://m.edsoo.ru/ff0ac1d2

60

IIpuMeHeHne AIEKTPOMAarHUuTOB B
TexHuke. JlabopaTopHas padboTa
"N3yueHue AeiiCTBUSI MAarHUTHOT'O
T10JIs1 Ha IPOBOJTHUK C TOKOM"

0.5

bubmuoteka LIOK
https://m.edsoo.ru/ff0ac74a

61

DJeKTpoABHUraTelb MOCTOSHHOTO
Toka. cnons3oBanne
3JIEKTPOABUTATENICH B TEXHUUECKUX
YCTPOMCTBAxX U HAa TPAHCIIOPTE.
JlaGopartopHas paboTa
"KoHcTpyrpoBaHUE U U3yUYECHHE
paboTHI AnIeKTpoABUrarTens”

bubmuoreka IIOK
https://m.edsoo.ru/ff0ac86¢

62

OnsiTer @apanes. 3aKoH
ANIEKTPOMATrHUTHON MHYKIIHH.
[IpaBuno Jlenna

63

Onextporeneparop. CriocoObt
MOJYYEHHUS JIEKTPUUECKON SHEPTUU.
DNEeKTPOCTaHIINN Ha
BO300HOBIISIEMBIX NCTOYHHKAX
SHEPrUHu

64

[ToaroroBka K KOHTPOJILHOU paboTe
0 TeMe "DJIEKTPUUECKUE U
MAarHUTHBIC SBICHUS"

65

KonTponbHas pabora mo teme
"DNeKTpUYECKUe U MArHUTHbBIC
SIBIICHUS"

bubmuoreka IIOK
https://m.edsoo.ru/ffOacb14

66

PeseprHbIii ypok. PadoTa ¢ TekcTamm
1o Teme ""TeroBbie SBICHUS"

bubmuoreka LIOK
https://m.edsoo.ru/ff0accse

67

PesepBHbIii ypok. PaboTta ¢ Tekcramu

Bu6nuoreka IJOK
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o teme "TlocTosTHHBIHI
AIEKTPUICCKHII TOK"

https://m.edsoo.ru/ffOacdc6

68 | PesepBuslii ypok. Pabora ¢ Tekctamu 1
1o TeMe "MaruuTHsle siBIeHus"

OBLIEE KOJIMYECTBO YACOB 10 68 2 145

I[MTPOTPAMME

9 KUIACC

Ne Tema ypoka KommuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE

n/m H3y4eHU oOpasoBareibHbIC

s pecypcenl
Bcero | Kontpo | [Ipaktu
-IIbHBIE | YECKHeE
paboThl | paboOThI

1 MexaHnuecKoe JBUKECHHUE. 1
MarepuasibHas TOUKa

2 Cucrema oTcyera. 1 bubnuoreka [JOK
OTHOCHUTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBIDKCHUS

3 PaBHOMeEpHOE MpsIMOTMHEHHOE 1 Bubmuorexa [JOK
JIBIDKEHHUE https://m.edsoo.ru/ff0ad19a

4 HepaBHomMepHoe npsiMoIHHEHOE 1
nsrkenne. CpeHsst 1 MTHOBEHHAs
CKOpPOCTh

5 IIpssmonuHeliHOe paBHOYCKOPEHHOE 1 Bubmuorexa LJOK
JIBIDKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4

6 CKOpOCTh PSMOIUHEHHOTO 1
PaBHOYCKOPEHHOTO JIBMKEHHS.

I'paduk ckopoctu

7 JlaGoparopnas pabota 1 1 bubmoreka ITOK
"OmnpeeseHne yCKOPEHUsI Teaa Ipu https://m.edsoo.ru/ff0adb18
PaBHOYCKOPEHHOM JIBUIKEHHH TIO
HAaKJIOHHOM MI0CcKoCTH"

8 CBo0OoaHoe nanenue teil. OmnbITh 1
l"annnes

9 PaBHOMeEpHOE JBMXKEHUE TI0 1 Bubmmorexa [JOK
okpyxHOoCcTH. [Tepuos u yactoTa https://m.edsoo.ru/ff0ae176
oOpaienus. JInHeitHas u yrioBas
CKOPOCTH

10 | LenTpocTpeMuTeNbHOE YCKOPEHHUE 1

11 | Ilepssiii 3akoH HetoToHa. Bektop 1 Bbubnuorexa LIOK
CHUTBI https://m.edsoo.ru/ff0ae612

12 | Bropoii 3akon HetoToHa. 1 Bubmorexa [JOK
PaBHoJieiicTBYOIAs cHila https://m.edsoo.ru/ffO0ae72a

13 | Tpernii 3akoH HproTOHA. 1 Bbubnuorexa LIOK
Cynepro3unus Cui https://m.edsoo.ru/ff0ae982

14 | Pemenue 3a1a4 Ha IpUMEHEHNE 1 Bubmoreka [JOK
3aK0HOB HploTOHA https://m.edsoo.ru/ff0aeb6c

15 | Cuna ynpyroctu. 3akoH ['yka 1 bubnmnorexa [JOK

https://m.edsoo.ru/ff0aeca2

16 | Pemrenue 3amau mo teme «Cria 1
YIPYTOCTH»

17 | JlabopaTopHas padorta 1 1 bubmnorexa [IOK
«OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/ff0aee28
PYKUHBI

18 | Cuna Tpenus 1 bubnmnorexa [{OK

https://m.edsoo.ru/ff0af738
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19 | Pemenue 3aga4 no teme «Cuna bubmuoreka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26

20 | JlabGopaTopHas pabota bubmmoreka [JOK
"Omnpenenenne kodpduimenta https://m.edsoo.ru/ff0af8be
TPEHUS CKOIHKCHHS"

21 | Pemrenwme 3amau mo Teme "3aKOHBI bu6nmoreka IJOK
Herorona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0afb8e
TpeHus"

22 | Cuia TsDKECTH U 3aKOH BCEMUPHOTO bubanorexa [JOK
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0af044
naJieHus

23 | Ypok-koH}pepeHuus "BmxKeHne Ten
BOKPYT T'PaBUTALlMOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktukn”

24 | Pemenue 3amau o teme "Cuna bubmuoreka LIOK
TSDKECTH M 3aKOH BCEMHUPHOTO https://m.edsoo.ru/ff0af5f8
TATOTEHUS"

25 | llepBas kocMHu4YecKasi CKOPOCTb. bubmmorexa [IOK
HeBecoMoCTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c

26 | PaBHOBecue MaTepHallbHON TOUKH. Bubmuorexa LJOK
AGcomroTHO TBEPIOE TEIIO. https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpHOro TENA C
3aKPEIUIEHHON OCBIO BPAILICHUS

27 | Mowmenrt cunsl. LlenTp TshKecTH

28 | Pemrenue 3aga4 o teme "MoOMEHT Bu6nmoreka IJOK
cuiel. LleHnTp TsprecTn" https://m.edsoo.ru/ff0b02b4

29 | [loaroroBka K KOHTPOJIBLHOM paboTe Bubmuorexa LJOK
mo TeMe "MeXxaHn4eCcKoe IBIKEHIE. https://m.edsoo.ru/ff0b0408
Bzaunmopeiicteue Tea"

30 | KonrponabHas paboTa o teme Bubmuorexa LJOK
"MexaHn4eCcKOe JBIKEHIE. https://m.edsoo.ru/ffOb06ec
Bsaumopaeiictsue ten"

31 | Umnynsce tena. UMIysabe CUITHL. Bubmorexa [JOK
3aKOH COXPaHCHUS UMITYJIbCA. https://m.edsoo.ru/ff0Ob07fa
VYupyroe u Heynpyroe
B3aMMOJICHCTBHE

32 | Pemenue 3amad mo Teme "3akoH bubmuoreka IIOK
COXpaHEeHHUs1 UMITyJibca" https://m.edsoo.ru/ff0b096¢c

33 | Ypok-konpepenuus "PeakTiuBHOE
JIBUKEHHE B IPUPOJIE U TEXHUKE"

34 | Mexanuueckast pab0oTa U MOITHOCTh Bubmmorexa [JOK

https://m.edsoo.ru/ff0b0a84

35 | Pabora cHIIBI TSKECTH, CUJIBI bubmoreka IIOK
YIPYTOCTH U CHIIbI TPSHUSI https://m.edsoo.ru/ff0b0db8

36 | Jlaboparopnas paGora
«Omnpenenenne pabOTHI CHITBI
TPEHUs IPH PABHOMEPHOM
JIBIDKEHUH Tella 110 TOPH30HTAIBHOM
TIOBEPXHOCTH

37 | CBsi3b 5HEpruu 1 padoTHI.

[loreHnmanbpHas SHEPTH

38 | Kunernueckas sneprus. Teopema o Bbubmoreka [JOK
KHHETHYECKOM DHEPTHU https://m.edso0.ru/ff0b0c32

39 | 3akoH coxpaHEHUs SHEPTUH B
MEXaHHKe

40 | JTabopatopHas pabora «3yueHne bubmuorexa ITOK

3aKOHa COXpPaHCHUA SHEPrumn»

https://m.edsoo.ru/ffOb12fe
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41

KonebatensHOE IBUKCHHE U €T0
XapaKTePUCTHKH

bubmuoreka IIOK
https://m.edsoo.ru/ff0b1858

42

3aryxatomiue KojebaHusl.
BrinyxaeHnblie konebaHusl.
Pe3onanc

bu6nmoreka IJOK
https://m.edsoo.ru/ff0b20f0

43

Marematnyeckuil U Npy>KUHHBIN
MasiTHUKU

44

VYpoxk-uccienoBanue «3aBUCUMOCTh
Teproaa KoeOaHui OT KECTKOCTH
MIPY’KHHBI © MAcCHI TPy3a»

bubmuoreka IIOK
https://m.edsoo.ru/ffOb197a

45

IIpeBparenne sHepruu npu
MEXaHMUYECKUX KoJIeOaHuIX

46

JlaGopaTtopHas pabota
«OmnpejeneHne 9acTOThl U TIEpHOA
KOJIeOaHUI IPYKUHHOTO MasITHUKA)

bu6nmoreka IJOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparophas padota «IIpoBepka
HE3aBUCHMOCTH TIepHO/Ia KoJicOaHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChl IPy3a»

bubmuoreka LIOK
https://m.edsoo.ru/ffOb197a

48

Mexanuueckne BoaHbI. CBOMCTBa
MeXaHn4ecKux BoiH. [IpomonsHbIe U
MOTICPEYHBIC BOJTHBI

bubmuoteka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHIHs
"MexaHu4ecKue BOJIHBI B TBEPIOM
tene. CelicMuYecKre BOIHbI"

50

3Byk. Pacnpoctpanenue u
OTpaKeHHE 3ByKa

51

Ypok-uccnenosanne "Habmonenue
3aBHCUMOCTH BBICOTHI 3BYKa OT
9acTOTH!"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHH PE30HAHC

53

Ypok-koH(pepeHus " Y IbTpa3ByK U
WH(Pa3BYK B MPUPOJIe U TEXHUKE"

bubmoreka IIOK
https://m.edsoo.ru/ff0b23ca

54

IlonroroBka Kk KOHTPOJILHON paboTe
1o TeMe "3aKOHBI COXpaHEHHS.
Mexannueckue KonebaHus u
BOJIHBI"

bubmuoreka IIOK
https://m.edsoo.ru/ff0b25f0

55

KonrtponbHas pabota o teme
"3aKOHBI COXpaHEHHUS.
Mexanndeckue KojaeOaHus 1
BOJTHBI"

56

SHGKTpOMaFHI/ITHOG IoJIc.
SHGKTpOMaFHI/ITHBIe BOJIHBI

bubmoreka IIOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa 37I€KTPOMArHUTHBIX BOJH

58

Ypoxk-koHpepennusa "[lkana
IEKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHue 37€KTPOMArHUTHBIX
BOJIH TSI COTOBOI CBs13A"

bubmoreka IIOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenosanue "Mzydenune
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbIO MOOMJIbHOTO TesteoHa"

Bu6nmoreka IJOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3aau Ha onpeienieHue
Y4acTOTHI U JJINHbI
3JIEKTPOMArHUTHOW BOJIHBI

61

DneKTpoMarHuTHas MPUPOIa CBETA.
CkopocTb cBeTa. BonHoBbIE

bubmuoreka LIOK
https://m.edsoo.ru/ff0b31d0
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CBOIICTBa CBETa

62 | Ucrounuku cera. [IpsmonuHeiiHoe bubauoreka [JOK
pacrpocTpaHeHne CBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b3658
Comnna u Jlynsl

63 | 3akoH oTpakeHHs CBETa. 3epKaa. bubnuoreka [JOK
Perrenue 3a1au Ha IpUMEHEHNE https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAYKEHHUS CBETA

64 | Ilpenomnenue cBeTa. 3aKoH Bubmuorexa LJOK
TIPEJIOMITEHHS CBETA https://m.edsoo.ru/ffOb3aea

65 | IlomHOE BHYTpEHHEE OTpaXKEHIHE bubmmoreka [JOK
cBeTa. Mcrnonp30BaHue MOTHOTO https://m.edsoo.ru/ff0b3c5c
BHYTPEHHETO OTPa)KEHHUS B
ONTUYECKUX CBETOBOJIAX

66 | JlabopaTopHas pabota
"UccnegoBanue 3aBUCUMOCTH yTiia
MPEJIOMIICHHSI CBETOBOTO JIyda OT
yTJa majgeHus Ha TpaHuIle "BO3IyX-
cTexno""

67 | Ypok-koH(pepeHIHs
"Ucnonbs30BaHUE NOJTHOTO
BHYTPEHHETO OTPKCHUS:

CBE€TOBOAbI, OIITHKOBOJIOKOHHAs
CBsI3b"

68 | JIunzel. OnTHYeCcKas CHIIA TUH3BI Bu6nuoreka IJOK

https://m.edsoo.ru/ffOb3f2c

69 | [loctpoeHune n300paskeHMii B TUH3aX Bubmuorexa LJOK

https://m.edsoo.ru/ff0b444a

70 | Jlaboparopnas pabota bubnmorexa [IOK
"Omnpenesnenue HOKyCHOTO https://m.edsoo.ru/ff0b4206
pacCcTodHuA 1 ONTUYECKOMN CHJIBI
coOuparomei THH3bI"

71 | Ypok-koH(pepermus "OnTtudeckue bubmmorexa [IOK
JIMH30BbIE TIPHOOPHI" https://m.edsoo.ru/ff0cOa7e

72 | I'ma3 xak onTHU4ecKkasl CUCTeMA. bubmuoreka IIOK
3penue https://m.edsoo.ru/ff0b4684

73 | Ypok-koHbpepenuus "edexTs
3penus. Kak coxpanurts 3penue”

74 | Pa3noxenue 6emoro cBera B CIIEKTP. Bubmmoreka [JOK
Omneitel HetoToHa. CrioxkeHue https://m.edsoo.ru/ffOc0f4c
CHEKTPANTLHBIX [[BETOB. Jlucnepcus
CBeTa

75 | JTaboparopuas pabota "OMBITHI 11O bubmuoreka ITOK
Pa3JIOKEHHUIO OEIIOr0 CBETA B CIICKTP https://m.edsoo.ru/ffOcOe2a
Y BOCTIPUSITHIO [[BETA IPEJMETOB
NIPY MX HAOJIIOJICHUU Yepe3
I[BETOBBIE (PUIILTPHI"

76 | Ypok-npaktukym "BosHOBbIE
CBOICTBa CBETA: JUCIIEPCHS],
unTepdepernus u audpaxius”

77 | Oubrrel Pezepdopna u mmanerapHast bubnmnorexa [JOK
MOJIEJIh aTOMa https://m.edsoo.ru/ffOc12a8

78 | lloctynatet bopa. Moaens aroma
Bbopa

79 | Ucnyckanue 1 MOTJIOLICHHUE CBETA Bbubmuorexa LIOK
atomoM. KBantel. JIuneituaTeie https://m.edsoo.ru/ffOcl44c
CIIEKTPBI

80 | Ypoxk-npaktukym "Habmonenue bubnuoreka [IOK
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CIEKTPOB UCIyCKaHus"

https://m.edsoo.ru/ff0c1550

81 | PagmoakTUBHOCTH U €€ BUIBI bubmuoreka IIOK

https://m.edsoo.ru/ff0c1672

82 | CtpoeHue aTOMHOTO spa. bubnunoreka [JOK
Hyknonnas Mmozenb https://m.edsoo.ru/ff0c18ac

83 | PagmoakTHBHBIC TIpEBpAIICHHUS. bubmmoreka [JOK
H30TOIEI https://m.edsoo.ru/ffOclald

84 | Pemenue 3amay o Teme: bubmuoreka LIOK
"PagnoakTrBHBIC TIpeBpaIieHus" https://m.edsoo.ru/ffOclb4a

85 | llepnon momypacmana

86 | Ypoxk-koHpepeHIms bubnunoreka [JOK
"PagnoakTUBHBIC U3ITyUCHHUS B https://m.edsoo.ru/ff0c2126
MIPUPOE, MEITUIINHE, TEXHUKE"

87 | SnepHbie peakiy. 3aKOHBI bubmmoreka [JOK
COXpaHEHUs 3apsAOBOTO U https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 | DHeprus cBsI3K aTOMHBIX SIEP. bubmmoreka [JOK
CBs13b MACChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 | Pemenune 3amau o teme "SnepHoie
peakuun"

90 | Peakmum cuHTE3a M JENCHUS SIIEP. bubmmorexa [IOK
Hcrounuku sueprun CosHIA U https://m.edsoo.ru/ff0c1e88
3BE3]

91 | Ypok-koH(pepenuus "AnepHas
sHepretuka. JleicTBus
PaJMOaKTUBHBIX M3JTyUCHUH Ha
JKUBBIE OpraHU3Mbl"

92 | lloaroToBka K KOHTPOJIBHOI padoTe bubmmorexa [IOK
1o TemMe "DIeKTPOMAarHUTHOE TIOJIE. https://m.edsoo.ru/ff0c223e
DJIEKTPOMAarHUTHBIC BOJIHBI.

KBanTtoBbIe siBCHUSA"

93 | KonrponsHas paboTa 1o teme
"DIeKTpOMarHuTHOE TIOJIE.

DJIEKTPOMArHUTHBIC BOJIHBI.
KBaHTtoBbIe siBeHUS"

94 | lloBrOopenue, 0600IIEHNE. Bu6nuoreka IJOK
Jlaboparophsie pabOTHI IO KypCy https://m.edsoo.ru/ff0c245a
"B3aumonericteue ten"

95 | IloBropenue, o6obmeHNe. Pemenne Bu6nuoreka IJOK
PaCUETHBIX U KAYECTBCHHBIX 3a]1a4 https://m.edsoo.ru/ff0c2572
1o Teme ""TeroBkIe mpoIecch”

96 | [loBropenue, 06o0IICHHE. Pemenne bubmuoreka IIOK
PaCUETHBIX U KAYECTBCHHBIX 3a]1a4 https://m.edsoo.ru/ffO0c2a22
o teme "KIIJ] TermoBerx
asurareiei”

97 | lloBropenue, o6obmeHNe. Pemenne Bu6nuoreka IJOK
PacyeTHBIX U KAYEeCTBEHHBIX 3a]a4 https://m.edsoo.ru/ff0c2b30
o teme "KII/] anexTpoycraHOBOK"

98 | IloBTOpenue, 00600IICHHE. bubmuoreka LIOK
JlaGoparopHsbie paboTHI 10 Kypcy https://m.edsoo.ru/ff0c2c52
"CBeToBbI€ ABICHUA"

99 | IloBropenue, 0600MIcHHE. PaboTa ¢ bubmuoreka IIOK
TEKCTaMH TI0 TeMe "3aKOHBI https://m.edsoo.ru/ffOc2d6a
COXpaHEHUs B MeXaHuke"

100 | IToBTOpenwue, o6o0IeHNe. PaboTta ¢ Bu6mmoreka IJOK

Texkctamu 110 teme "Konebdaunsa u
BOJIHEI"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

101

[ToBTopenue, o6o0menue. Pabota ¢
TekcTaMu 1o Teme ""CBeToBbIe
SIBJICHUS"

Bubnmoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[NoBTOpenue, o6o6mIeHue. Pabora ¢
TexcTaMu 1o TeMe "KBanrToBas u
smepHast hr3uka'

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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https://m.edsoo.ru/ff0c3044

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» ®uswka, 7 knacc/ [lepeimkun .M., UBanoB A.U., AkimonepHoe o6mmecTBo «M3marenbctBo «IIpocserienney
T.A.Xannosa, H.K.XannoBa

"Pabouas terpamp" k yaueouuky M.M.Ilepeimkuna, A.M. Banosa "®usnuka-7"

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

uchi.ru, POII, Sxiacc
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