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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJICHAa Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTelbHOM
nporpammsl, nipeacrabiieHHbIX B @I'OC OO0, a Takxke ¢ yuérom (emepanbHOil paboueli mporpaMmMbl
BocnuTanus u Konuenmuu npenogaBanus yueoHoro npeamera « Dusznkay.

Copnepxanue mporpaMMbl Mo (M3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IpPaMOTHOCTH OOYyYalomMXCsl M OpPraHU3allUI0 W3Y4YeHUs (U3MKM Ha JAEATENIbHOCTHOW ocHOBe. B
nporpaMMe Mo (pU3MKe Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeaMeTa B peanu3aluu TpeOoBaHUN
OI'OC OO0 K MIaHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yJIbTaTaM OOYydYeHHs, a TaKKe
MEXIIPEIMETHBIE CBS3M E€CTECTBEHHO-HAYUHBIX Y4EOHBIX HPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[IporpaMMma 1o ¢u3MKe ycTaHABIMBACT paclpeieleHle yueOHOro MaTepuana 1o rojam o0ydeHus
(mo kjaccam), mpeasiaraeT MPUMEPHYIO MOCIEeI0BATEIbHOCTh U3YUYEHUS] TeM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO COJIEPKAHMSI U yUETE BO3PACTHBIX 0COOCHHOCTEH 00yJaroLIIXCsl.

[IporpamMma 1o ¢usmke pa3paboTaHa C IMETbI0 OKa3aHUS METOAMYCCKON MOMOIIU YYHUTEIO B
co31aHuu paboudell mporpaMMel 1o y4eOHOMY MPEIMETY.

Odu3uka SBISETCS CHUCTEMOOOPA3YIOIIMM JJisi €CTECTBEHHO-HAYYHBIX Y4YeOHBIX MPEAMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE TIIPOILIECCOB U SIBICHHUM, W3yYaeMbIX XHMHEH,
Ouosiorueit, actpoHoMueil U pu3nYecKoit reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO KapTUHY
MHUpa, MPEeAOCTaBiIsieT Hauboiee sSCHbIE O0Opa3lbl MPUMEHEHHUS HAYyYHOTO METOJ]la MO3HAHUS, TO €CTh
croco6a MoJy4eHus JOCTOBEPHBIX 3HAHUN O MHPE.

OnHa #3 TIaBHBIX 337124 PU3NIECKOT0 00pa30BaHUS B CTPYKTYpE OOIIEero 00pa3oBaHUs COCTOUT B
(hOopMHPOBAHNY €CTECTBEHHO-HAYYHOU TPAMOTHOCTH U MHTEpEca K HayKe Y 00yUaroIuXcs.

N3yyenne ¢u3uku Ha  0a30BOM  ypOBHE MpEANojaraeT OBIAJCHHE  CICAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIUMHU €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS;

® OILIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOTO UCCIIEI0BaHMS;

® VHTEPIPETUPOBAThH JJAHHBIE U MCIOJb30BaTh HAYYHBIC 10KA3aTEIbCTBA JJIsl MOTYyUYECHUS
BBIBOJIOB.

Lenu u3yyenus GU3MKU HAa ypOBHE OCHOBHOIO 0011ero oOpa3oBaHus onpeneneHsl B Konuenmmu
npenojaBaHus ydeOHoro mnpenmera «®usnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
®denepanyy, pealn3yonuXx OCHOBHbIE 00II€00pa30BaTeIbHbIe IPOTrPAMMBI, YTBEPKIEHHOW pelIeHneM
Konnernn MunmncreperBa npocsenienus Poccuiickoit ®eneparuu (mpotokon ot 3 nekadbps 2019 r. Ne
[1K-48H).

Hean n3yvyenus pU3NKu:

e [puOOpEeTeHHE MHTEepeca M CTPEMJICHMs] OOydYaromMXCs K HaydHOMY H3YUYEHHIO IPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TIPEACTAaBIEHUH O HAYYHOM  MeToAe€ TOo3HaHus W (opMHpOBaHHE
HCCIIEIOBATENbCKOI0 OTHOIICHHUS K OKPY’KaIOIUM SIBJICHUSIM;

e (opmHupoBaHME HAay4YHOTO MHMPOBO33PEHMSI KaK pe3yibTaTa H3yuYeHUS OCHOB CTPOCHHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE MpeACTaBICHUN O posiu (U3MKH JJI1 Pa3BUTHS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKH W TEXHOJIOTHIA;

® pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oyaymieil npodeccuoHanbHOM e TeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JTalbHEHUIIIEMy O0OyYEeHHIO B ’TOM HAIPABIICHUH.

JlocTiXKeHHe ATUX Lieleld mporpaMMsl 1Mo (pu3Mke Ha ypOBHE OCHOBHOTO OOIIEro 0OpazoBaHMS
o0ecreynBaeTcs pelIeHrueM CIeyoIuX 3a/1ay:

e MpuHOOpEeTeHHE 3HAHUM O JAMCKPETHOM CTPOCHHH BEUIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,

ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;



e MpuOOpEeTeHHE YMEHUMN OMUCHIBATH U OOBICHATH (DU3MUECKHUE SBJICHHSI C HCIOIb30BAaHHEM
MOJYYEHHBIX 3HAHUI;
® OCBOCHHME METOJIOB PEUICHUS MPOCTEUIINX Pacu€THBIX 3a7ad C UCMOIb30BaHUEM (PU3NYECKUX
MoOjIeJIeil, TBOPUECKUX U NMPAKTUKO-OPHEHTUPOBAHHBIX 3a/1aY;
e pa3BUTHC YMEHHWHA HAONIOAATh TMPUPOJHBIC SBICHUS W BBIMOJIHATH OMBITHI, Ja00OpaTOpPHEIC
paboThI U IKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCIIOIb30BAHUEM U3MEPUTENIBHBIX TPHOOPOB;
e ocBocHME NpUEMOB paboTel ¢ wuHpOpManUe (QU3NUECKOro COIEp)KaHHs, BKIIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (M3HMKH, aHAU3 U KPUTUYECKOE OLIEHHWBaHUE
uH(pOpMAIINH;
® 3HAKOMCTBO CO cdepamMu TPO(HEeCCHOHATBLHOW ACSITENLHOCTH, CBSI3aHHBIMH C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JJOCTHKEHUAX (DU3MUECKON HAYKH.
Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHMs
orBoautcs 238 dacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenwo), B 8 kimacce — 68 yacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraempliii B mporpamme 1no (u3MKE NepeyeHb Ja0OpaTOpHBIX PAabOT M OMNBITOB HOCHUT
PEKOMEHIATEeNbHbIM XapakTep, yUUTeb AejaeT BbIOOp MpOBeACHUs Ja00paTOPHBIX pabOT U OINBITOB C
yu4€TOM MHIUBHUAYaAJIbHBIX OCOOEHHOCTEH O00ydarolMXcs, CHHMCKAa HKCIEPUMEHTAIbHbIX 33/JaHuM,
IpeAaraéMblX B paMKaxX OCHOBHOTO TOCYIapPCTBEHHOTO 3K3aMeHa 0 (hU3HKeE.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ poJib B NO3HAHUU OKPYKAKIIET0 MUPA.

®uszuka — Hayka o mnpupone. SBineHus npupoabl. Pu3NUECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenMuuHBL. M3mepenue  ¢dusmyecknx BenuuumH. Du3uueckue  MpHOOPHI.
[TorpemHocTs M3MepeHuid. MexayHapoaHas CUCTeEMA €IUHMUII.

Kak ¢wusuka u npyrue ecTecTBEHHbIE HAyKH H3y4yaloT Impupony. EcTecTBeHHO-HAy4yHBIH METO.
MO3HAHUA: HAONIOJCHHE, MOCTAaHOBKAa HAYYHOTO BONPOCA, BBLABIDKEHHE THUIIOTE3, SKCIIEPUMEHT IO
MIPOBEpKe rumnore3, o0bsicHeHue HabIrogaeMoro sBiieHus. Onucanue GU3NUECKUX SIBICHUH C TIOMOLIBIO
MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUSL.

2. Owusmueckue MNpuOOPHl M TpOUEAypa NPSAMBIX H3MEPEHHH AaHAIOTOBBIM H  IH(PPOBBHIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimeol.

Omnpenenenue UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO Mproopa.

N3mepenue paccTossHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETa.

Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenne temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATyPBbI.

ok wnNE

[IpoBenenue nccnenoBaHus MO MPOBEPKE THIIOTE3bI: NATbHOCTH MOJETA MIApUKA, MYIIEHHOTO
TOPU30HTANILHO, TEM OOJIbIIIe, YeM OO0JbIe BHICOTA ITyCKa.

Pasnen 2. [lepBonayanbHble CBeeHNsI 0 CTPOEHUM BelllecTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrxeHue yactull BeuiecTBa. CBA3b CKOPOCTH JIBHXKEHHS YacTHUIl ¢ Temneparypoil. bpoyHoBckoe
newkenue, nuddysus. BzanmonencTBre 4acTUIl BEIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPIBIX (KPUCTAITUYCCKHUX )
Ten. B3auMocBS3b MEXIy CBOWMCTBAMH BEHIECTB B pPa3HbIX arperaTHbIX COCTOSIHHSIX M HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaOGmronenue GpOyHOBCKOTO JTBUXKEHUS.

2. HaGmonenue nuddysuu.

3. HaGmronenue sBleHUH, OOBACHSIONIMXCA TMPUTSDKEHUEM WM OTTAIKUBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. Omenka quaMeTpa aToMa METOJOM PSIOB (C UCTIONB30BaHueEM GoTorpaduii).

2. OmbITHl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITB IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl.

Mexanudeckoe nBrkeHue. PaBHomepHOe W HepaBHOMepHoe aBmxkeHHe. Ckopocth. CpemHsst
CKOPOCTb IPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH v BpeMeHU JABUKCHUSI.

SIBnenue uvHepHuH. 3aKOH MHEPIUH. B3anMonelcTBHE TeN Kak MpUYMHA H3MEHEHHUS CKOPOCTH
JNBIDKEHUS Teil. Macca kak Mepa HMHepTHOCTH Tena. [lmotHocth BemiecTBa. CBsI3b IIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIlIeCTBA.



Cuna kak XapakTepucTuka B3amMmozencTBusi Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CHJIbl C MOMOIINBKO JWHAMOMCTpPA. SIBnenue TAroreHus W cuiaa Tsoxectd. CHila TSDKECTH Ha Apyrux

IJ1aHETax.

Bec Tema. HeecomocTs. CniokeHHE CHJI, HalpaBIEHHBIX @10 OJHOM IpPSAMOM.

PaBHogelicTBytomas cuii. Cunna TpeHusi. TpeHue CKOJIbXKEHHUS U TpeHHe Mmokosi. TpeHue B mpupone u

TECXHUKE.

Jemoncmpayuu.

ok wnNE

HaOmrofgenrne MeXaHMYECKOro IBUKEHHS Tela.

N3mepenne cKkopocTH MPSIMOJIMHEHHOTO JIBUYKCHUS.
HalGmronenue siBleHUsI HHEPLIUH.

Hab6mronenne nsMeHeHus: CKOPOCTH MPU B3aMMOICHCTBHH TEJl.
CpaBHeHME Macc 1O B3aUMOJCHCTBUIO TEIL.

CnoxxeHue Cuil, HalpaBJICHHBIX MO OJJHOM MPSIMOH.

JIaﬁopamoprle padomul u onvimel.

1.

w

OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHHS (IIapuka B KUAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWJIS U TaK Jaee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpyCcKa Wi MIapuKa M0 HAKIIOHHOM IIIIOCKOCTH.
Onpenenenre WIOTHOCTU TBEPJIOTO TeENA.

OnbITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTshkeHHs (medopmanuu) MPYKUHBI  OT
MPUIIOKEHHOMN CHUJIBI.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHMS OT Beca Tela U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTE.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH U ra3oB.

JaBnenue. CrnocoObl YMEHBIICHHMS W YBEIUYCHHUsS naBieHus. [laBneHue raza. 3aBHCHMOCTH
JaBJIeHUs ra3za oT o0béMma, TemmepaTyphl. Ilepenada naBineHus TBEPABIMHU TEIaMH, KUAKOCTAMU U
razamu. 3akoH [lackans. [ITHeBMaTHuUecKue MalIMHBL. 3aBUCHMOCTbH JABJIEHUS KHUJKOCTU OT ITyOHHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. [ uapaBiuueckie MeXaHU3MBl.

ATtmocdepa 3emnu U atmocdepHoe aaBieHue. [I[puynHbl CylnecTBOBaHUS BO3AYIIHON 00O0JIOUKH
3emmu. Ombit Toppuuemu. W3mepeHune aTmochepHOro AaBieHHsA. 3aBHCHMOCTb aTMOC(HEPHOTOo
JIaBJICHUs! OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11 n3mMepeHns aTMOC(HEpHOTro JaBIeHHs.

JleficTBrE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teo. BrITamkuBaromas (apxumeoBa) cuia.
3axoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.

ok wnNE

3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmarommuecst Cocybl.

I'mppasnnueckwmii mpecc.

[IposiBnenue nericTBUs aTMoc(hepHOTO TaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON YacTH Tela M IUIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue maBaHUs TeJ: IJIABAaHWE WIIA TOTPYKEHUE TET B 3aBUCHMOCTH OT COOTHOIICHHSI
IUIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYyKEHHOM B KHUJAKOCTh YacTH
Tena.

Onpenenenre BHITATKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KHUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JICMCTBYIOIIEH HA TEIO B KUAKOCTH, OT
MaccChl Tela.



4. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOMIEH CUJIbI, JEHCTBYIONIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.

5. KouctpyupoBaHue apeoMerpa WIM KOHCTPYHUPOBAHHME JIOAKH U  OIpeiAelieHne €
IPy30I0AbEMHOCTH.

Pa3znea 5. Pa6ora 1 MOIIHOCTH. DHEPrus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTeie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWIIO paBHOBECHs phIyara.
[IpumeHenne npaBuiIa paBHOBECHs pblyara K OJoKy. «3osotoe mpaBmiio» mexanuku. KIIJ mpocTsix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY M TEXHHKE.

Mexanudeckas sHeprus. Kunernueckas u noreHuuanpHas sHeprus. [IpeBpamenue onHOro Buaa
MEXaHUYECKON IHEPTUU B IPYroil. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja MO FOPU30HTAIILHON

MMOBEPXHOCTH.

2. HccnenoBaHue ycioBHIl paBHOBECHS pblyara.

3. UNsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

8 KUIACC

Paznen 6. TenioBble siB1eHHS.

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpuu CTpOeHus BemecTBa. Macca u
pa3mepbl  atTOMOB M MoJieKyJd.  OmnbIThl,  NOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOKEHUSA
MOJICKYJISIPHO-KMHETHUECKOU TEOPHH.

Mopenu TBEPIOTO, >XKUIKOTO W Ta3000pa3HOTO COCTOSHMUM BemecTBa. Kpucrammmdeckue u
amop¢ubie Tena. OObsSCHEHUE CBOWMCTB Ta3oB, XKUAKOCTEH W TBEPABIX Ted HAa OCHOBE MOJOKEHUMN
MOJIEKYJISIPHO--KUHETUYECKON Teopun. CMaurBaHUE U KaNWUISpHBIE sABJIeHUS. TermioBoe paciiupeHue u
cKaTHe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS 4YacTHUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHUsT BHYTPEHHEH JHEepruH: TeIJionepeaaya M coBepilieHue padoTel. Bumsl
TEIUIONEPeIavu: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3JIyYEHHE.

KonuuecTBo TemOTHL. Y IeibHas TEMIIOEMKOCTh BEIIECTBA. TEMI000MEH U TEIJIOBOE PAaBHOBECHE.
VYpaBHueHue temioBoro OanaHca. [lmaBieHne u OTBepAEeBaHUE KPUCTAJUTMYECKUX BEIIECTB. Y AeIbHAs
teriota TuiaBneHus. [lapooOpasoBanne u kouaeHcauus. Vcnapenue. Kumenue. YnenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EPHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBaA. Y IeIbHAs TEII0TA CTOPAHUS.

[Tpunatmme! paboTsl TeroBbix asurareneit KI1/1 TemmoBoro apuratens. TerioBble ABUTaTeNd U
3allUTa OKPY>KaroUIeH Cpeibl.

3aK0oH COXpaHEHUs 1 MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCax.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO IBHYKEHUSI.

Ha6monenue nuddysun.

Habmoienue sSBiIeHU CMAaYMBaHUSI U KAMWJUTSIPHBIX SBJICHHIA.

HaGmronenre TenioBoro pacuimpeHus Tel.

W3meHneHue gaBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna nu3amMepeHus TeMneparypsl.

Bune! renionepenaun.

O N U A WNPR

OxJaxaeHne Ipu COBEPLUICHUN PAOOTHI.



9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHeHUE TEIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HabGmroieHre KUTeHusl.

12. HaGnroieHue MOCTOSIHCTBA TEMITEPATYPhI P TUIABJICHUU.

13. Moaenu TEeIIOBEIX ABUTATEICH.

Jlabopamopnusie pabomot u onvimol.

1. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnpITHI 110 BRIpAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WM caxapa.

OmnbITH IO HAOTIOIEHUIO TEIUIOBOTO PACIIMPEHHS I'a30B, )KUKOCTEH 1 TBEPBIX TEL.
Omnpenenenue 1aBIeHNUs BO3AyXa B OJIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JaBIIEHUSI BO3/lyXa OT ero o0bEMa M HarpeBaHUs
WJIY OXJIAXKICHMUS.

vk wNnN

6. IlpoBepka rumNOTE3bl JIMHEWHOW  3aBUCUMOCTH  JUIMHBI  CTOJOMKA  JKUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIIEPaTypHhI.

7. HalGmroneHue u3MeHeHUs BHYTPEHHEH SHEpPruu Tena B pe3yibTaTe TeIulonepeaadyu u padoThl
BHEILIHUX CHJI.

8. HccnenoBaHue sSBJICHHS TEIJIOOOMEHA MPU CMEUITMBAHUH XOJIOJAHOMN U TOpsSYEH BOBI.

9. OmpezeneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpU TEIUIOOOMEHE C HarpeTbiM
METaJUTMYECKUM ITUIHHAPOM.

10. Onpenenenue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiecca HCHapeHus..

12. Onpenenenue OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yeabHON TETUIOTHI IJIABJICHUS JIbA.

Pa3zpnen 7. DiiekTpudeckne  MATHUTHBIE SIBJICHUSI.

Onektpuzaius Tel. JBa poaa 3JeKTpruueckux 3apsiaoB. B3anmoelicTBre 3apsHKeHHBIX TE. 3aKOH
Kynona (3aBUCMMOCTBH CHJIBI B3aMMOJEHCTBUS 3apsKEHHBIX TENl OT BEJIMYMHBI 3apsAJ0B U PACCTOSHUS
MEX]y TeJIaMH).

Onektpuyeckoe Tmose. HampskEHHOCTh ANEKTpUYecKOoro mois. [IpuHIuMN Ccynepro3uiuu
ANEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snekTpuueckux 3apsiioB. DJIEMEHTapHbIA AleKTpuueckuil 3apsan. CtpoeHue aroma.
[IpoBOIHMKYM U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. VICTOUHMKU TTOCTOSTHHOTO
ToKa. JIeMCTBUS AJIEKTPUYECKOro TOKa (TEMIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHI TOK B
KHUIKOCTSAX U razax.

Onektpuueckas mnenb. Cuna Toka. DieKTpuueckoe HampsbkeHue. CONpoTHBIEHUE MPOBOJHUKA.
VYneneHOE coONpoTUBIEHWE BemecTBa. 3akoH Owma g ywactka uenu. llocnemoBartenbHoe U
napajuiesIbHOe COeIMHEHNE TIPOBOIHUKOB.

PaGora u MOIIHOCTH 3NeKTpuueckoro Toka. 3akoH J[xoyns—JleHma. DinekTpudeckue Ienu |
MOTPEOUTENH dIEKTPUIECKO dHeprun B ObITy. KOopoTkoe 3aMbIKaHue.

[TocTtossHHBIE MarHuThl. B3anMoieiicTBHE MOCTOSIHHBIX MarHMTOB. MarHutHoe noje. MarHutHoe
noje 3eMJIM W €ro 3HadYeHue i )KM3HU Ha 3emsie. OnbIT Dpcerena. MarHuTHOE MOJIe JIEKTPUYECKOTO
ToKa. [IpuMeHeHue 371eKTpOMarHuToB B TeXHUKE. JIeficTBMEe MarHUTHOTO TMOJsl Ha MPOBOJHHUK C TOKOM.
DNeKTpoABUTATENIb TOCTOSHHOTO TOKa. lcmoib30BaHME SJEKTPOJABHUTaTeNedl B  TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

OnbiTel @apajes. SIBieHue eKTpoMarHuTHOW UHAYKUuU. [IpaBuio JleHna. DiekTporeneparop.
CrocoObl MONMy4YeHHs] MEKTPUYECKON SHEPruu. DJINEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

1. DnexTpuzanus Tel.

2. JIBa poaa 3NEKTPUYECKUX 3aPSAI0B U B3aMMOJICHCTBUE 3aPSKEHHBIX TE.



Y CTpolCTBO M IEMCTBUE AIEKTPOCKOTA.
DneKkTpocTaTU4ecKas MHIYKIHUS.

3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JTUHUM 3JIEKTPUUYECKOTO TOJIS.
HcTOUHUKH TOCTOSTHHOT'O TOKA.

JlelicTBUSA SIIEKTPUYECKOTO TOKA.

. DJEKTPUUYECKUI TOK B JKUIKOCTH.

. 'a30BbIi pa3ps.

. U3MepeHne cuiibl TOKa aMInepMeTpoM.

. I3MepeHne 37eKTpUYECKOTr0 HAIPSKEHUSI BOJIBTMETPOM.

. Peoctar u mara3uH conpoOTUBICHUMA.

. B3aumopeiicTBue NOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3ZMOXHOCTH pa3/iesIeHUs MOJTOCOB MarHuTa.

. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OmeIT Opcrena.

. MarauTHoe nose Toka. JJIeKTPOMAarHur.

. JleficTBME MarHUTHOT'O TOJIs1 HAa TPOBOJIHUK C TOKOM.

. DIEKTpoABUTaTEIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBJICHUS JIEKTPOMArHUTHON MHITYKITUH.

. OnerTel @apayest.

. 3aBUCUMOCTH HAIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHMSI.
25.

3JIeKTp0reHep aTop IMOCTOAHHOI'O TOKA.

Jlabopamopuuvie pabomot u onvimeol.

ok wnNpE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnsbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T MHIAYKIMEH U IPH CONPUKOCHOBEHUH.
WccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopxka u mpoBepka padOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYLIETO 4YEpEe3 PE3UCTOpP, OT CONPOTUBICHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO CONPOTUBIIEHUSI MPOBOJHUKA OT
€ro JUIMHBI, TUIOLIAAU MOMEPEYHOr0 CEUCHUs U MaTepuara.

[IpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUH MpPHU IOCIEI0BATEIbHOM COEIMHEHHH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MPH MapajieIbHOM COETUHEHUH PE3UCTOPOB.
Onpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3UCTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYIIETO Yepe3 JaMIIOUKy, OT HAIPsDKEHUS Ha HEll.
Onpenenenne KII/[ narpeBatens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MarHUTOB.

N3yuenrne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB TP UX OOBETUHEHUHN U PA3JICICHIH.
HccnenoBanue nercTBUA SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSL KaTyIIKM C TOKOM H
MarHuTa OT CUJIbI TOKa M HAMpPAaBIICHUs TOKA B KaTYIIIKE.

N3yuenue neicTBUsI MATHUTHOTO TOJISI HA POBOAHUK C TOKOM.

KoncTpyupoBanue u usyueHne padoThl 31EKTPOABUTATENSL.

N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.



21. OnBITHI IO KCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHAYKITUU: UCCIICIOBAHNE N3MEHCHUM
3HAYEHUS U HAMPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO0  JBW)KEHHs.  PaBHOMEpHOe  mHpsAMONMHEHOEe — JBHKEeHHME.  HepaBHOMepHoOe
npsiMosHetHOe JIBIkeHue. CpeHsst © MTHOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHoe mpsMonuHEHOe naBrkeHue. CpoOomHoe maneHue. OMbIThI
lanunes.

PaBHOMepHOE aBMMXKEHUE 10 OKpY>KHOCTH. llepron u yactora obpamienus. Jluneitnas u yriiopas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE.

ITepBriii 3akoH Hprotona. Btopoii 3axkon Herorona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3ULINH CHIL

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHUS CKOJIBKEHHs, CHJIa TPEHHs TOKOS,
JpYyTUE BUJBI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TSTOTEHHS. Y CKOpPEHHE CBOOOTHOrO majeHus. JBrkeHue
nmaHeT Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh U nieperpys3KkH.

PaBHOBecue MmarepuanbHOM TOukH. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTwu.

Nmnynec Tenma. WM3meHenue wumnyibca. MMmynbC cuiibl. 3aKOH COXpaHEHUs HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Mexanndeckasi paboTa U MOITHOCTh. PaboTa CHil TSKECTH, ynpyrocTr, TpeHusi. CBS3b SHEPTUH H
pabotel. TloTeHIManbHAass SHEPrUsl Tela, IMOJHITOrO HaJ MOBEPXHOCTHIO 3emiu. [loTeHIuManbHas
SHeprus cxatol mnpyxkuHbl. Kunermueckass sHeprusi. Teopema O KHHETHYECKOHM SHEPruM. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUH.

Jemoncmpavyuu.

1. HabmtoeHne MeXaHU4eCKOro JIBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE TIyTE€H W TPAaCKTOPUN IBMKCHHS OJHOTO W TOTO K€ TeJa OTHOCHUTEIHHO Pa3HBIX
TeJI OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHHUSI MPAMOIUHEHHOTO ABUKEHUS.
UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHUSI.
HalGmronenue aBukeHus Tena mo OKpyKHOCTH.

ok w

Habuntoienne MexaHUn4YecKuX SIBJICHUM, MPOUCXOAIINX B cucTeMe oTcuéTa «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCHUTENIHO KaOUHETa (U3UKH.

3aBUCUMOCTb YCKOPEHMS TeJa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHIIBI.

HaGmtoneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena pyu yCKOPEHHOM JIBH)KEHHH.

10. Ilepenaya nummnyJibca Mpu B3aUMOJIEUCTBUU TEI.

11. IlpeoGpa3oBaHust SHEPTHU TPU B3AUMOJICHCTBUH TEJI.

12. CoxpaHeHue uMIysbca Ipu HEYIPYTroM B3aUMOJEHCTBHH.

13. CoxpaHeHune UMIyJbca Ipu abCOMOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroieHre peakKTUBHOTO JIBHYKCHHUSI.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHrE MEXaHUYECKON YHEPTUH ITPHU JABUKEHUH TeJIa MO IEHCTBUEM IPYKUHBI.
Jlabopamopuvie pabomuvl u onsimol.

1. KoHcTpyupoBaHuEe TpakTa IS pa3srOHa U AAJbHEHIIEr0 paBHOMEPHOIO IBM)KECHMSI IIApHKa
WM TEJIEKKHU.



2. OmpeneneHue cpegHell CKOPOCTH CKOJIbXEHUS Opycka WM ABM)KEHHUS IIapHKa [0 HAKJIOHHON
IIJIOCKOCTH.

3. OmpeneneHue yCKOpEHUs TeNa IPU paBHOYCKOPEHHOM JBM)KEHUU 110 HAKJIOHHOM INIOCKOCTH.

4. HWccnenoBaHue 3aBUCHMOCTH IIyTM OT BPEMEHM IIPH PaBHOYCKOPEHHOM JIBKEHUH 0e€3
HAYaJbHOM CKOPOCTH.

5. IIpoBepka rumoTes3bl: €ciau MPH PaBHOYCKOPEHHOM JBMKEHHH 0€3 HayallbHON CKOPOCTH ITyTH

OTHOCSITCSI KaK psAJd HEYETHBIX YMCEI, TO COOTBETCTBYIOIIME IPOMEXYTKH BPEMEHU

OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJILHOTO JTABICHHUS.

Onpenenenre kKodphUIUEeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBIL.

©® N o

Omnpenenenne padOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBIKCHHH Tella TI0 TOPU30HTAIBHON
MIOBEPXHOCTH.
10. Onpenenenne pabOTBl CWIIBI  YIPYTOCTH TPH MOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIB)KHOTO U MOJBHKHOTO OJIOKOB.

11. V3y4yeHue 3aK0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexannueckue Kojie0aHUsI M BOJHBI.

Konebarenpnoe paBrmkeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJEeOaHWA: TEpHOJ, dacToTa,
amIuinTyaa. MatemaTHueckuil ¥ Mpy>KUHHBIN MasTHUKU. [IpeBparienue sHepruu mnpu KonedaTeIbHOM
JIBUKCHHH.

3aryxatomme KosebaHus. BeiHyXIeHHbIe KojeOaHus. Pe3oHanc. MexaHMYecKHE BOJHBI.
CpoiicTBa MexaHW4yeckux BoJIH. [IpofonbHBIE M TONEpedyHble BOJHBL JlTMHA BOJHBI U CKOPOCTH €&
pacnpocTpaHeHusi. MexaHn4ecKHe BOJIHbBI B TBEPOM Teje, CEHCMUYECKHE BOJTHBI.

3Byk. ['pomMKOCTb 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3ByKa. IHPpa3Byk U ylIbTpa3BYK.

Jemoncmpavyuu.

Habmtonienue xosne6anuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbl YTIPYTOCTH.
Habumtonienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHune BBIHYKACHHBIX KoJeOaHUI U pe30HaHca.

PacnipocTpanenue npojoiabHbBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).
HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomsl u onsimol.

ok wnNE

1. OmpeneneHue 4acTOThI U IEpU0Ia KoJdeOaHU MAaTeMaTUYECKOTO MasiTHHUKA.

2. OmpeneneHue 4acTOTHI U NIEpHOa KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TepUOAa KOJNeOAHUU MOABEIIEHHOTO K HUTH Tpy3a OT JJITHHBI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Mepro/ia KoeOaHuil MPYKUHHOTO MAasTHUKA OT MacChl rpy3a.

5. TlpoBepka HE3aBHCHMOCTH IepUoAa KoJIeOaHWW Tpy3a, MOABEHICHHOTO K HUTH, OT MAacChl
rpysa.

6. OmBITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh MEPHUO/Aa KOJIECOAHWH MPYXKMHHOTO MAasTHHUKA OT
MacChI Tpy3a U KECTKOCTHU TPYKUHEI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUsI.

Paszpnen 10. Di1eKTpOMArHMTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBIX BOJIH. MICII0Ib30BaHNE 3I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DOnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3EKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.



Jlabopamopuusie pabomot u onvimol.
1. H3ydeHwue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesedoHa.
Pa3nea 11. CBeToBbIe IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBera. [IpsMonuHeliHOe paclpoCTpaHEHHE CBETa. 3aTMEHHUS
Comnua u Jlynsl. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpa)KEHHs CBETA.
[Ipenominenue cBeta. 3akoH mpenomiieHHs cBeTa. [losiHOEe BHYTpeHHEE OTpa)KEHHUE CBETa.
Hcnonbs3oBanue MogIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xop nydeit B auH3e. OnTuyeckas cuctema oroarnmnapaTta, MUKpOCKoNa U Teneckona. ['na3
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U 1aJIbHO30PKOCTb.
Paznoxenune Oenoro ceera B crekrp. OmnbiTel HptoToHa. CrokeHHE CHEKTPAlbHBIX IIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonuHENHOE pacIpOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenue n300pakeHH B IIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienune ceera.
OnTruyeckuii CBETOBO/I.
Xon nyyeit B cobuparouieit muH3e.
X0 ay4del B pacCeuBaroLIen JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ipunun aeiictBus poToanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
10 Mopeins rnasa.
11. Paznoxxenue 0enoro cBeTa B CEKTP.

O NV A WDNRE

12. [lonydeHue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuwvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YTJla OTPaKEHHSI CBETOBOTO JIy4a OT yTJia afeHusl.

2. H3ydeHue XxapakTepUCTHUK H300paKeHHUs MPeaMETa B TIIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yTJia TMPEIOMIICHHs CBETOBOTO Jiyda OT yrIJia TMaJCHHs Ha

TPAHUIIE «BO3TYX—CTEKIIO».

4. TlomyueHue n300paskeHUN C MOMOIIBI0 COOUPAIOIIEH JTUH3BI.

5. OmpeneneHue POKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAIOIIEH JIMH3HI.

6. OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OMBITHI IO BOCTIPUTHIO I[BETA MIPEAMETOB MPU UX HAOIIIOJICHUH Yepe3 IBETOBBIC (DUIIBTPHI.

Paznen 12. KBanToBblIe sIBJIeHHS.

Omnwitel Pezepdopna u mianerapHas mozens atoma. Mopens atoma bopa. Hcmyckanue u
MOTJIoNIeHUE cBeTa aToMOM. KBaHThI. JIMHEeyaThie CIIEKTPHI.

PannoaktuBHOCTH. Anbda-, 6eta- u ramma-usnydenus. CTpoeHne aToMHOro sjpa. HykmonHas
MOJIeNIb aTOMHOTO sifpa. M3otombl. PagmoakTuBHbIE TpeBpamieHus. [lepuoa momypacnaga aTOMHBIX
szep.

SAnepHble peakiuu. 3aKOHbI COXpPAHEHHUS 3apsAJOBOTO U MACCOBOTO YHCEI. DHEPrus CBS3U
aToMHBIX siiep. CBsi3b Macchl W dHEpruu. Peaknuu cuHTe3a W AeneHus snuep. VICTOYHWKH SHepruu
CouHIia 1 3BE3]1.

SAnepnas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIyYEHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIydeHUS U TIOTJIOMIECHHUS.
CrexTpsl pa3ITuIHBIX Ta30B.

CrnexTp Bomopoa.

Habmtonenue TpekoB B kamepe BusbcoHa.

vk wNe

Pabora cuéTurka HOHU3UPYIOMUX U3TYUCHUH.



6. Peructpanus nznmydeHus NpUPOIHBIX MUHEPAIOB U IPOAYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HaOmoneHue CIUIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccnenoBaHWe TPEKOB: HW3MEPEHHWE ODHEPrUM YACTULBI 10 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. Usmepenue paguoakTUBHOTO (poHa.

IHoBTOpHTEIBLHO-0000111A10IIIHIT MOTYJIb.

[ToBTOpPUTENBEHO--0000IIAIONUI MOAYJIh MpEeIHA3HAYEH IS CUCTEMATH3allMk W 00O0OIICHUS
MPEIMETHOTO COJEPKAHMUSI U OIbITa JESATENIbHOCTH, NPUOOPETEHHOrO0 NpPHU H3YYEHHH BCEro Kypca
¢bu3MKM, a TaKkKe IS MOJITOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY OJK3aMEHY MO (U3MKE IS
o0yyJaromuxcs, BEIOPABIINX 3TOT yUEOHBIH MpeaMeT.

[Ipu m3ydeHHH AAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BHIBI IESATEIBHOCTH, Ha
OCHOBE KOTOpBIX OO0ECleyuBaeTcsi AOCTHKEHHE TPEAMETHBIX M METANpeAMETHBIX IUIaHUPYEMBIX
pe3ynbTaTtoB 00y4deHus, (GOPMUPYETCs €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB
WCCIICIOBAHMSI SIBIICHUH MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHHUAMHU OOBSICHSATH (PU3NUECKHUE SBICHUS,
MPUMEHSIS TIOTyYEeHHBIC 3HAHUS, PEIIaTh 331a49H, B TOM YHCJIC KAUeCTBEHHBIE U YKCIIEPUMEHTAIBHEIC.

[TpuHIMIMATBEHO NEATEIbHOCTHBIA XapaKTep JAHHOTO paszzelia peaju3yercs 3a CU€T TOro, 4yTo
oOyuJaroluecs BBIMOJHSIOT 331aHNs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHWH PACIO3HABATh U HAYYHO OOBSCHATH (PU3UYECKUE SIBICHUS B
OKpY’Kalomel Npupoie 1 MOBCEIHEBHOW KHU3HH;

MCIIOJIb30BaTh HAYYHBIE METOIBI HCCIETOBaHUS (PU3NUYECCKUX SIBICHUM, B TOM YHCIIE I IPOBEPKU
TUIOTE3 U TOMYyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAyYHBbIE OCHOBBI Hanboyiee Ba)KHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJOTHH, HApuMeED,
MPAKTUYECKOTO MCIIOIBb30BaHMUS PA3IMYHBIX HCTOYHMKOB SHEPTHH HAa OCHOBE 3aKOHA IPEBPAILCHUS U
COXpaHEeHHS BCEX U3BECTHBIX BUIIOB DHEPTUH.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHSA IIPOT'PAMMBLI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yyenne ¢u3nku Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHMs HANpPABIECHO Ha JIOCTHXKEHUE

JIMYHOCTHBIX, METAITPCIAMETHBIX U IPEAMCTHBIX O6p330BaTeJ'IBHBIX PE3YyJIbTATOB.

B pesynbTare usyueHus GU3MKU HAa ypOBHE OCHOBHOI'O OO0IIEro 0O0pa30BaHUSA Y 00YyYaromIerocs

OyayT c)OpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yIbTAThI B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

— MPOSIBIICHUE UHTEPECA K ICTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MUecKoi HayKH,
— [IEHHOCTHOE OTHONIEHUE K JOCTH)KCHHSIM POCCUUCKUX YUEHBIX --(DU3HKOB;

2) rpa:KIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXIEHHHM OOIICCTBEHHO 3HAUYMMBIX M ITHYECCKHUX
po0JieM, CBS3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUN (DU3HKY;

— OCO3HAHME BAYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIMTAHMS:

— BOCHPUATHE DJCTETUYECKUX KauyeCTB (PU3UYECKOW HAyKu: €€ TapMOHHUYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHUE LIEHHOCTU (PU3MYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHILIEH COCTABISIONICH KYIbTYPHI;

— pa3BUTHE HAYYHOU JIF0O03HATEIHHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON eI TeNbHOCTH;

5) dopmupoBanusi KyJbTypbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

— OCO3HAHHWE IICHHOCTH 0€30mMacHOro 00pa3a >XU3HM B COBPEMEHHOM TEXHOJOTHYCCKOM MHPE,
BOXHOCTH TMpaBWJl O€30MacHOr0 MOBEAEHUS Ha TPAHCIOpPTE, Ha JOpOrax, C DJIEKTPUUYECKUM U
TEIUIOBBIM 00OPY/IOBaHUEM B IOMAIIHUX YCIOBUSX;

— c(hopMHpPOBAaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IIPaBa Ha OMIMOKY U TAKOTO K€ IpaBa
y IPYTOTO YEIOBEKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— AKTMBHOE y4YacTH€ B pEHICHUWH MPAKTHYECKUX 3a1ad (B pamMKax CEeMbH, 00pa3oBaTEIbHOU
OpraHu3aIiy, TOPOa, Kpasi) TEXHOJIOTMUECKON U COIMATbHOM HAMPABICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIeCKnX 3HaAHU;

— UHTEpEC K MPAKTHUECKOMY U3YUYEHHUI0 Mpodeccuid, CBI3aHHBIX ¢ (PU3UKOH;

7) 3K0JIOTM4YEeCKOT0 BOCTTUTAHUS:

— OpHEHTAIMs Ha MPUMEHEHHE (PU3NUECKUX 3HAHUU IS pelIeHUs 3a/7a4d B 00JIaCTH OKpYyKaroen
Cpelbl, TUIAHUPOBAHUS TOCTYNKOB W OIEHKH HMX BO3MOXHBIX IOCIEICTBUN ISl OKPYXKAIOIIeH
Cpenpbl;

— OCO3HaHHUE TI00ATBHOTO XapaKTepa YKOJIOTHIECKUX TPOOJIEM U IyTeH UX perIeHus;

8) aganTanuu K M3MEHSIIUIUMCS YCJIOBUSIM CONMATbHOI U MPUPOIHOIi cpeabl:

— TOTPEOHOCTh BO B3aWMOJCUCTBUU TPU BBHIMOJIHEHUU HMCCIEAOBAHUNA M MPOEKTOB (U3UUYECKOU
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSAM JIPYTHX;

— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATEIbHOCTH;

— MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4ucle (HOPMYITHPOBATh HJIEH, MOHSTHUS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

— oco3HaHue e(HUINTOB COOCTBEHHBIX 3HAHWUH U KOMITIETEHTHOCTEHN B 00J1aCTH (DU3UKH;

— IJIAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETCHUH HOBBIX (PM3MUYECKUX 3HAHMIA,

— CTpEeMJICHHE aHAIU3UPOBATh U BBISIBIISITH B3AMMOCBSI3H MIPUPOJIBI, OOIIECTBA U IKOHOMUKHU, B TOM
YHUCJIE C UCTIOIb30BaHNEM (PU3HUCCKUX 3HAHUM;



® — OIEHKAa CBOWX JCHCTBUU C YYETOM BIHUSHUS HA OKPYXKAIOIIYIO CPEIy, BOSMOXKHBIX TJI00aTbHBIX
MOCJIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbTaTe ocBOEHUS MPOrpaMMEbI MO (PM3MKE HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUS Y
oOyuaromerocss  OyayT  cHopMUpOBaHBl ~ MeTampeAMeTHbIe  Pe3yJbTaThl,  BKIIOYAIOIINE
MO3HABAaTEJIbHBIC YHHBEPCAIbHbIC y4eOHbIC NEHCTBUSA, KOMMYHHUKATHBHbIC YHHBEpCAJIbHbIC y4eOHBIC
JICUCTBHS, PETYJISTUBHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBHUS.

Ilo3HaBaTeabHBbIE YHUBEpPCAJIbHLIC y‘leﬁHbIe JeHCTBUA

Ba3oBble JJornueckue neicTBuA:

BBISIBJISITH M XapaKTEepPHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJICHUIA);

yCTaHaBJIMBaTh CYNICCTBCHHBIM NPU3HAK KiIacCU(UKALMK, OCHOBAHUS Uil OOOOLICHUS H
CpaBHEHUS,

BBISBISITh 3aKOHOMEPHOCTM M TPOTHBOPEYMs B pacCMaTpUBAcMbIX (akTax, MaHHBIX U
HaOJIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSM;

BBISIBJISITH IPUYMHHO--CJICICTBEHHBIC CBS3M NIPU M3YYEHUN (PH3MUYECKUX SBJICHUI U IPOLIECCOB,
Je7aTh BBIBOJBI C HCIIOJNB30BAHUEM JCAYKTUBHBIX W HWHIYKTUBHBIX yMO3aKJIIOYCHUH,
BBIJIBUTaTh TUIIOTE3BI O B3AaUMOCBS3SIX (PH3MYECKUX BEINYNH;

CaMOCTOSITENTFHO BBIOMpATh CHOCOO pemeHust y4deOHOW (U3MYecKkoil 3amaun (CpaBHEHHE
HECKOJIBKUX BapUAHTOB pPEIICHHS, BHIOOp HanbOoJee MOAXOASIIIETO C Y4ETOM CaMOCTOSTEILHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKkue AeiicTBUS .

HCIIO0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MPOBOJIUTH TI0 CAMOCTOSITEJIbHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (HU3UIECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNE (DHU3NUYECKOTO SBJICHHUS;

OLICHWBAaTh HA NPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIHMIO, TOIYYCHHYIO B XOJIe
WCCTIE0OBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENNFHO (HOPMYIHPOBaTH OOOOIIEHHS M BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JaibHEiIIee pa3BUTHE (U3MUECKUX TMPOLIECCOB, a TaKke
BBIIBUTATh MIPEINONOKEHUSI 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:

MIPUMEHSTh Pa3IM4YHbIE METObl, HHCTPYMEHTHI U 3aIIPOCHI ITPH MOUCKE U 0TOOpe H(pOpMaluu
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHOHN yueOHOH pu3nueckoil 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUIOB U
¢bopM npencTaBieHus;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMaJIbHYIO (GOpMy TMpelcTaBieHHs UHPOpMaluu U
WUTIOCTPUPOBATh PeIlIaeMble 3a/1a4l HECJIOKHBIMH CXE€MaMH, JIharpaMMaMi, UHOW rpadukoi
1 UX KOMOMHAITUSIMH.

KoMmyHuKkaTHBHBIC yHHBepcaabHbIe y4eOHbIC JeHCTBUSA:

B Xo0Jie¢ 00CyXkJIeHUs y4eOHOTro MaTepuana, pe3yibTaToB JabOpaTOpHBIX pabOT M MPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYKTaeMOW TeMbI U BBICKA3bIBATh WUJEH, HAICIICHHBIE Ha
pelIeHre 3aa91 U TOJIZIepKaHKe 0J1aroKenaTeTbHOCTH OOIECHUS;

COITOCTABJIATH CBOM CYXKJICHHUS C CYKICHUSAMH JIPYTHUX YYACTHUKOB JWaiora, oOHapyKUBaTh
pa3nuydue U CXOJACTBO MO3HIINIA;

BBIp@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U IMMCHBMEHHBIX TEKCTaX;



myOJUYHO TNPEACTABIATh PE3YJbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIEI0OBAHMS, TIPOSKTA);

MOHUMAaTh W MCHOJb30BaTh MPEUMYILIECTBA KOMaHIHOW W HHIMBUIYaJbHOW pabOTHl Mpu
pelIeHnr KOHKPETHON (hu3nYecKoil mpoOIembl;

MIPUHUMATH IEJId COBMECTHOU JCSITEIbHOCTH, OPTaHU30BBIBATh JIEHCTBUS MO €€ TOCTHKECHUIO:
pacnpenenartb poiu, oOCY>KIaTh MPOLIECChl U Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOACH;

BBITIONHATh CBOIO 4acTh pPabOTHI, JOCTUTAasl KadeCTBEHHOTO pe3ysibTara II0 CBOEMY
HAIPAaBIICHUIO U KOOPAUHHUPYSI CBOU ACUCTBUS C APYTUMHU YICHAMHU KOMaH]IbI;

OIICHUBATh Ka4eCTBO CBOErO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM, CAMOCTOSTEILHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJIbHbIE y4eOHbIe JeiicTBUS

Camoopranu3anusi:

BBISIBIIATH TPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHTyalMAX, TPEOYIOMUX JUIS PEIICHHS
(bU3NIeCKUX 3HAHUH;

OpPUEHTUPOBATHCS B PA3IMUYHBIX MOAXO0/AaX NPUHATUS pEeIIeHUN (MHAMBHUIyaJIbHOE, IPUHSATHE
pellieHus B rpynie, NPpUHITHE PEIIEHU TpyNIo);

CaMOCTOSITENTbHO ~ COCTABIIATh ~ @ITOPUTM  PEUICHUs (QHU3MYECKOW 3aJa4d  WIM IJIaHa
UCCIIEIOBaHUsI C y4€TOM MMEIOIIMXCA PECYpcOB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MIPEIaraéMble BApUAHThI PELLICHUN;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlEHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

JlaBaTh a/IEKBATHYIO OILIEHKY CUTYyallUU U MpeajaraTh IlaH €€ H3MEHEeHMS;

OOBSICHATh NPUYMHBI JIOCTUXKEHUS (HEIOCTUIKEHHUs) Ppe3yJIbTaTOB JesTeIbHOCTH, JaBaTb
OLIEHKY NPHUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JIE€ATENBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (PU3UYECKOTO
WCCIIEIOBAaHMsI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENbCTB, M3MEHUBIIMXCS CHUTYyaluH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3yibTaTa LEIH U yCIOBUSIM;

CTaBUTH ce0s HA MECTO JIPyroro uYesloBeKa B XOJ€ CHopa MM JUCKYCCUU Ha HAayyHYIO TeMY,
MIOHUMaTh MOTHUBBI, HAMEPEHHSI U JIOTUKY JIPYToro;

MPU3HABATH CBOE MPABO HA OLIMOKY IpHU PELICHUH (PU3NYECKUX 3a]1a4 WIK B YTBEP)KJICHUAX HA
Hay4YHbIE TEMBI U TAKOE YK€ MPABO JAPYTroOro.

IHNPEIMETHBIE PE3YJIBTATHI

K xoHnity oOyuenust B 7 kJjiacce npeMeTHbIE Pe3yJIbTaThl HA 6a30BOM YPOBHE TOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:

HUCITIOJB30BATh ITOHATHUS: (1)I/ISI/IV-ICCKI/IG U XHUMHYECKHUE SBJICHU, Ha6.]'IIO}IeHI/Ie, SKCIICPUMCHT,
MOJIeTIb, TUTIOTE3a, CAUHUIIBI (DU3MYECKUX BEIHYWH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BemiecTBa (TBEPAOE, KHUAKOE, Tra3000pa3HOE), MEXaHHMYECKOE [BIDKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOJCHCTBYIOIIAs cHia, aedopMarus
(ympyrasi, maacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

pasznuyarh sgBieHUs (qUQQy3us, TEMIOBOE ABWKEHHE 4YacTUI[ BEIIECTBA, PaBHOMEPHOE
JBU>)KEHUE, HEPABHOMEPHOE JIBUKEHUE, UHEPLIUS, B3aUMOJICUCTBUE TEJ, PABHOBECUE TBEPIBIX
TCI C 3aKpCHHéHHOf/’I OCBhIO BpalllICHU, IIEpCaada OJaBJICHUA TBép[[bIMI/I TCJIaMHU, XUAKOCTAMHU U
razamu, atMocepHOe JaBlCHHE, TUIAaBAaHHE TeJl, MPEBPAIICHUS MEXaHHYECKOW DHEPTUH) IO



OMMCAHUIO UX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
¢busnveckoe SIBICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YUYCHHBIX (PU3UYECKUX SBICHHNA B OKpYKAIOIIEM MHpE, B TOM
yrciae (pU3NYEeCKUe SBICHHUS B MPHUPOJIE: MPUMEPHI IBIKEHUS C PA3IMYHBIMH CKOPOCTSIMHU B
KUBOM M HEKHUBOW IpPUPOJE, NEHUCTBHE CWIBI TPEHUS B INPUPONE U TEXHUKE, BIIMSIHHE
aTMoc(hepHOro AaBJICHUS HA KUBOI OpraHu3M, IUIaBaHUE PbIO, pblUuark B TEJE YeJOBEKa, PU
3TOM MEPEeBOJIUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIAEISATH CYLIECTBEHHBIE CBOWCTBa
(mpu3HaKu) PpU3MYECKUX SBICHUH;

OINMCHIBATh M3YYCHHBIE CBOWCTBA Tl M (DU3UYECKHE SBICHHSA, HCIONB3YS (pU3HuecKue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTH,
CWJIa yIPYIrOCTH, CHJIA TSKECTH, BEC TeJa, CUJIAa TPEHHUs, JaBiIeHHE (TBEPAOIO TeNa, KUIAKOCTH,
ra3a), BRITAJIKUBAIOIIAs CUJIa, MeXaHndeckas paboTa, MOIIHOCTb, IJIEYO CHUIIbl, MOMEHT CHJIBI,
KO3 (ULKUEHT MOJIE3HOr0 JEHCTBUS MEXaHU3MOB, KMHETHYECKas U MOTEHIHAIbHAS YHEPTHs),
IpU OINUCAHWU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIB3YyEMBIX BEJIHYUH, HUX
0003HaYCHHS M €AUHUIBI (PU3HMUECKUX BEJIMYMH, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEJIMYUHY C IPYTUMU BEIMUYMHAMU, CTPOUTH IPa(QUKU U3YUYEHHBIX 3aBUCHMOCTEM
(bU3MYECKUX BEJIIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHHUS W TPOLECCHI, WCIONB3YysS MpaBuiIa
CIIOXKEHUs Ccui (BIOJb OHOW mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO pAaBHOBECHs pblyara (0JIOKa), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXpaHEHUs
MEXaHMYECKOM PHEepPTruu, MpHU 3TOM J1aBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3aIUCHIBATH
€ro MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (PU3UYECKHE SBICHHS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO--CIIEICTBEHHBIC
CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 TOTMYEeCKUX LIaroB ¢ ONopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bU3UYEeCKUX SBICHUHN, GPU3HMUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a7aud B 1—2 NneicTBUA, UCHONb3Ys 3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIIIE
¢u3nyuecKkre BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33Jaud 3alHChIBaTh KPATKOE YCIOBHE,
MOJICTABIATh (U3MYECKHE BEIUYMHBI B (OPMYJBl M TPOBOAUTH pPACUEThl, HAXOIUTh
CIpaBOYHBIE JaHHBIE, HEOOXOAWMMBIE [UId pEIleHUs 3a7ay, OLEHHMBATh PEATUCTUYHOCTD
MOJTYYEeHHOUN (PU3MUECKON BEIIMUNHBI;

pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIM (PU3NYECKHMX METO/OB, B
ONMCAaHUU MCCIIEOBAaHUS BBIICNATH IMPOBEPSIEMOE MPEAIOoaoKeHue (TUIoTe3y), pa3indarh U
MHTEPIPETUPOBATH MOTYUEHHBINH PE3YyJIbTAT, HAXOJUTH OLUIMOKH B XOJI€ OIIbITA, JIEJIaTh BBIBOIbI
II0 €r0 pe3yJIbTaTaMm;

MIPOBOJIUTH OIBITHI MO HAOMIOJCHUIO (PU3MUECKUX SIBIEHUN WM (PU3NYECKHX CBOWMCTB TeI:
(dbopMyaHpOBaTh IMPOBEpSIEMBIEC MPEANOI0KEHNS, COOMpPATh YCTAHOBKY U3 IPEJI0KEHHOTO
000py/10BaHus, 3aMUCBIBATh XO/JI ONbITa U (POPMYITHPOBATH BHIBObL;

BBINIOJIHATh TNPSMbIE H3MEPEHHUS pAcCTOSHUS, BPEMEHH, Macchl Tena, o0béMa, CUJIbl U
TEMIIEpAaTypbl C HCIOJb30BAaHUEM AaHAJOTOBBIX M LHU(PPOBBIX MNPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH HCCIIEJOBAHUE 3aBHCHMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JPYrod c
HCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBMXKYIIETOCS TeJa OT
BPEMEHU JIBIKCHMs TeJa, CUJIbl TPEHHUS CKOJBKEHHUs OT Beca Tella, KauyecTBa 0OpaboOTKH
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAU COMPUKOCHOBEHMS TEIN, CHJIBI
YOPYTOCTH OT YJ/UIMHEHUS HPY>KUHBI, BHITAIKUBAIOUIEH CUiIbl OT 00BbEMa MOTrpyKEHHON yacTu
Tela M OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT TNIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TeJIO, YCIOBUI MJIaBaHMs Tell, YCIOBHM paBHOBECHS pblyara U OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIENOBaHMSA, COOMpATh YCTAHOBKY M BBITOJIHSTH



U3MEpEHUus, Cleays MpeyIoKEHHOMY IUIaHy, (UKCHUpPOBAaTh pe3yJabTaTbl IOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJAE MPEUIOKEHHBIX TaOIUIl U TpauKoB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIICOBAHMS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEIMUYUH (IIJIOTHOCTh BEILECTBA JKUAKOCTH U
TBEPOTO Tena, CUiIa TPEHUS CKOJBKEHHS, JaBJIEHHE BO3/yXa, BBITAJIKUBAIOIIAs CHJIA,
JEUCTBYIOIAsl Ha HOIPYKEHHOE B JKUAKOCTh TeN0, KOI(P(UIMUEHT IO0JE3HOro JeHCTBUS
IIPOCTBIX MEXaHU3MOB), ClIeAys NPEJIOKEHHONM MHCTPYKLUU: NPHU BBITOJHEHUH HU3MEpPEHUil
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BHIYMCIIATH 3HAYEHUE UCKOMOM BEJIMUYMHBI,
co0Jr0IaTh MpaBHiIa TEXHUKHU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000y I0BaHHEM;
yKa3bIBaTh TPUHIMIIEI JACUCTBUS NMPHUOOPOB M TEXHMUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIUECs COCYbl, 0apoMeTp, phluar, NOABMKHBIA U HETOABIKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTB;

XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS M3yYEHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOHCTB C
OMoOpoii Ha UX omnucaHus (B TOM 4YHUCIE: TMOAIIUIHUKH, YCTPOWCTBO BOJIONPOBOAA,
T'MJIPABIMYECKUN IPecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCHOIb3Ys
3HaHUS O CBOMCTBaX (HU3UYECKUX SBJICHMH M HeoOXOoAMMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEpax) MPAKTUIECKOTO HCIIOIb30BAHMS
¢u3NvYeCKUX 3HAHWUH B TIOBCEJIHEBHOW JKM3HM s oOecneueHus O€30MacHOCTH MpH
oOpamieHuu ¢ TpudoOpaMH W TEXHUYECKHMMH YCTPOMCTBAMH, COXpPAaHEHHUS 3/J0pOBBS W
COOJIIOICHHSI HOPM 3KOJIOTMYECKOI0 MOBECHUS B OKpY KaloIIel cpese;

OCYILLECTBIIATh OTOOP MCTOYHUKOB HMH(popManuu B MHTEepHETE B COOTBETCTBUM C 3a/JaHHBIM
MIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUN W IMyTEM CpaBHEHUS pa3IMYHbIX
MCTOYHHUKOB BBLICIATh HH(OPMAIMIO, KOTOpasi SBISAETCS MPOTUBOPEUYNBON MIIM MOXKET OBITh
HEJI0CTOBEPHOI;

UCMOJb30BaTh TPU BBINOJHEHUH YYEOHBIX 3a/JaHUl HayyHO--TIONMYJSIPHYIO JIUTEpaTypy
(GU3NYIECKOTO COJepKaHUsA, CIPAaBOYHBIE MaTepUANbl, pecypchl ceTh VHTepHeT, BIaneTh
npuéMamMH KOHCIIEKTHPOBAHMs TEKCTa, MpeoOpa3oBaHUs MH(GOpPMAIMM U3 OJHON 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co3llaBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2-3
MCTOYHHUKOB HH(pOpMaLUU GU3NIECKOTO COACPIKaHUs, B TOM YucIiIe MyOIUYHO eaTh KpaTKue
COOOMIEHUsI O pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBaHUM, TPH ATOM TPaAMOTHO
WCTIOJIh30BaTh N3YYEHHBIN MOHATHIHBIN anmapar Kypca GU3UKH, COTPOBOXKIATH BBHICTYILUICHUE
MpE3EHTALMEN;

IIPU BBITMOJIHEHUH YUYEOHBIX IPOEKTOB U MCCIEI0BAHUIN pacipeaessTh 00SI3aHHOCTU B TPYIIIE B
COOTBETCTBUHM C TOCTaBJICHHBIMU 3aJlayaMH, CIEAUTH 3a BBINOJHEHHEM IUIaHa JEHCTBHIA,
aJIeKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIaJ B JIE€ATENbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKaTHBHOE B3aUMOCHCTBUE, YUUTHIBAS MHCHUE OKPYIKAFOIINX.

K xoniy oOyuenust B 8 kiiacce rnpeaMeTHble pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpa)aThb
c(OPMHUPOBAHHOCTH Y 00YHAIOIUXCS YMEHUI:

WCIIOIBb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBM>)KEHHE aTOMOB U MOJIEKYJI,
arperaTtHble COCTOSIHHSI BEIECTBA, KPUCTAIMYECKHE W aMOp(HbIe Tena, HACHIIICHHBIH W
HEHACBHIIICHHBIA TIap, BIAKHOCTh BO3yXa, TEMIeEparypa, BHYTPEHHSS SHEPTHs, TEIJIOBOU
JIBUTATENb, DJEMEHTAPHBIA JJICKTPUUCCKUNM 3apsll, DJIEKTPUUECKOE T0JIe, TPOBOJHUKH H
JUAJIEKTPUKU, TOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

pasnuyaTh sBJICHUS (TEIJIOBOE paCIIMPEHUE U CKaTHE, TeIIIoNepeaaya, TEMI0BOEe paBHOBECHE,
CMa4yMBaHue, KallWUISIPHBIC SIBJICHUS, UCTIAPEHUE, KOHACHCAIIMS, IUIABJICHUE, KPUCTAJUIM3aLUs
(oTBepaeBaHue), KHUIEHHE, Terlonepenaya (TEIUIONPOBOIHOCTh, KOHBEKIUS, H3ITyYEHHE),
ANEKTpU3alUs TeJl, B3aUMOJEHCTBUE 3aps/iOB, NEHCTBHUS SJIEKTPUUYECKOTO TOKa, KOPOTKOE



3aMbIKaHKE, B3aMMO/ICHCTBHE MArHUTOB, JEHCTBUE MAarHUTHOI'O I0JI1 HA IPOBOJIHUK C TOKOM,
AJIEKTPOMAarHUTHasi MHIYKIUS) [0 OMMCAHUIO UX XAPAaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh IPOSIBICHUE M3YUYCHHBIX (U3UYECKUX SBJICHUH B OKpYKAIOIIEM MHUpE, B TOM
yrcie GU3NUEeCKre SABICHUS B MPUPOJE: TTOBEPXHOCTHOE HATSHKEHUE U KATMILIISIPHBIC SIBJICHHS
B IpUpOJEe, KpUCTaIbl B mpupoze, uzinydeHue CoiHLaA, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEera, 3JIeKTpUUYECKHe sABIEHHs B aTtmocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Toje 3eMiH, Jpeid MOIH0COB, pPOIb
MarHMTHOTO MOJS JUIs JKM3HU Ha 3emile, NOJSIPHOE CHUSHHUE, NpU 3TOM IEPEBOAUTH
IPAKTUYECKYI0 3aJadyy B Yy4eOHY0, BBIIENATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKN)
(bu3NYECKUX SIBICHUI;

OINMCHIBATh M3YYCHHBIE CBOMCTBA Tel M (U3WYECKHE SBICHUS, HWCHOJIB3Ysd (U3NUECKUE
BEIMYMHBI  (TeMmepaTypa, BHYTPEHHssI SHEprusi, KOJMYECTBO TEIUIOTHI, YyZeJbHas
TEINIOEMKOCTb ~ BELIECTBA,  yJAelbHAas  TEIUIOTA  IUIABICHMsA,  yJClIbHAs  TEIUIOTa
napooOpazoBaHus, yAeIbHAs TEIJIOTa CTOPAHUS TOIUIHBA, KOA(POHUIIMEHT MOJIE3HOTO JICHCTBHS
TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3JyXa, AJIEKTPUUYECKUM 3apsi, cuila TOKa,
JIEKTPUUYECKOE HAIPSDKEHHE, COMPOTUBICHHUE IPOBOJHUKA, YJENbHOE CONPOTHBIICHHE
BEIIECTBA, pad0Ta M MOIIHOCTh JEKTPUIECKOTO TOKA), TIPU ONMCAHHUH MPABHILHO TPAKTOBATh
(bu3NYeCKU CMBICI UCTIONB3YEMBIX BEITUYNH, 0003HAYCHUS U eIUHHUIIBI (PU3HUECKUX BEITHYHH,
HaXoAuTh (OPMYJIbl, CBSA3BIBAIOLIME TAHHYIO (PU3UUYECKYIO BETUUUHY C JPYTUMH BEIMUUHAMM,
CTPOUTH TPaPUKH N3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

XapaKTepU30BaTh CBOWCTBA Teld, (U3WYECKHE SBICHUS M MPOIECCHI, MCIIOJB3YS OCHOBHBIC
MIOJIOKEHHUS. ~ MOJIEKYJISIPHO--KUHETHUUECKON  TEOpUM  CTPOEHHUS  BEUIECTBA,  IPHUHIIMII
CYIEpIIO3ULIMHU MOJIEH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHUs 3apsina, 3akoH OMa Juis
ydacTka uenu, 3akoH Jxoyna—JIeHma, 3aKOH COXpaHEHHs DHEPruu, NP 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSACHATh (PU3NYECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyalUil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATH IPUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
oOBsicHEeHHe U3 1—2 JIOrMyYecKux IaroB ¢ onopoil Ha 1-2 M3y4yeHHBIX CBOWCTBA (PU3MUECKHUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTth pacu€THble 3a7auu B 2—3 NEHCTBUA, UCHONb3Ys 3aKOHBI M ()OPMYIIbI, CBSI3bIBAIOIINE
¢u3nyuecKkre BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33Jaud 3alHChIBaTh KPATKOE YCIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUIS pELIeHHs 33aJa4yd, BBIOUpATh 3aKOHBI U (OPMYIIBI,
HEOO0XOAUMBIE i €€ pelIeHus, MPOBOAUTh PacyéTbl M CPaBHMBATH IMOJYYEHHOE 3HAuCHHE
(u3MYeCcKOil BEMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU TMOMOIIM (PU3UYECKHX METOOB,
UCIIOJIb3Ysl ONMCAHUE HCCIIEIOBAHMS, BBIACIATH IMPOBEPSEMOE MPENIOJIOKEHUEe, OLIEHUBATh
MPaBWJIBHOCTb MOPSIIKA IPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBI;

MPOBOJIUTH OMBITHI 10 HAOMIOJACHUIO (U3NYECKUX SBICHUA WM (PU3MUYECKHX CBOMCTB Tel
(kanWJUIApHBIE SIBJICHUS, 3aBHCUMOCTBH JIAaBJCHUS BO3[AyXa OT ero o0béMa, TeMIleparyphl,
CKOPOCTH IIpOLlecCa OCTBIBAaHUS M HAarpeBaHUs IPU HU3IYyYEHUU OT IBETa H3JIydarollen
(moromaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOJABI OT TeMIepaTyphl >KUAKOCTH WU
IUIOIIAAN €€ MOBEPXHOCTH, DJIEKTPU3ALUS TNl U B3aUMOJCHCTBHE HIIEKTPUUECKUX 3apsfoB,
B3alMOJECICTBUE IOCTOSHHBIX MAarHUTOB, BHU3yaJlW3alldsd MarHUTHBIX IOJIEH ITOCTOSIHHBIX
Mar"HuToB, JE€HCTBUS MAarHUTHOTO IOJII Ha NMPOBOAHMK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa,
CBOMCTBA  DJEKTPOJABUTATENsl  IOCTOSHHOTO TOKa): (OpMYyJIHpPOBaTh  MPOBEPSEMbIE
IPEIIOI0KEHNs, COOMPaTh YCTAaHOBKY M3 NPEATIOKEHHOT0 O0OpYIOBaHUS, OMUCHIBATH XOJ
OIbITa U (POPMYJINPOBATH BHIBOJIBL;



BBITIOJHATH NPSIMBIE U3MEPEHMsI TEMIIEPATYpPbl, OTHOCUTEIIBHOM BIIAXKHOCTH BO3/yXa, CHIIBI
TOKa, HAIpPSIKEHHWs C HCIOJIb30BAHUEM AHAJIOIOBBIX NPUOOPOB M JATUYUKOB (U3NUYECKUX
BEJIMYWH, CpPaBHUBATh pE3yJbTAaThl M3MEPEHUNW C y4YETOM 3aJaHHOW  aOCOJIOTHOM
MIOTPEIIHOCTH;

MPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTH OJHOM (HU3UYECKOM BEIMYUHBI OT JPYrod C
HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHUH (3aBUCUMOCTH COIPOTUBIIEHHUS IPOBOJAHHKA OT €ro
JUIMHBI, TUIOIAH ITONIEPEYHOT0 CEYEHUS U yIEIbHOIO COIPOTUBIICHUS BEILIECTBA IIPOBOIHUKA,
CWJIBI TOKa, MAYIIEr0 4Yepe3 IPOBOAHMK, OT HANPSDKCHHS HAa IPOBOJHUKE, MCCICIOBAHUE
[IOCJIEZIOBATEIBHOIO U MApaJUIeJIbHOTO  COECJUHEHWM  INPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHNE, COOMpPATh YCTAHOBKY M BBINOJNHATH WM3MEPEHHs, CIEAys MPeIOKEHHOMY
1any, (UKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBHCHMOCTH B BHJIE TaOIHIl U TpaduKOB,
JIeJIaTh BBIBOJBI 1O PE3YJIbTaTaM UCCIICIOBAHHS;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BENUUYMH (yAelIbHas TEIUIOEMKOCTb BEILECTBA,
COIIPOTHBIIEHUE IPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPUYECKOIO TOKAa): IUIAHMPOBATH
U3MEpeHus, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEYsl NPEAJIOKEHHON MHCTPYKLUH,
Y BBIUUCIISITh 3HAUEHUE BEJIINYUHBL;

co0Jro1aTh MpaBUiIa TEXHUKHU O€30MIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000py10BaHUEM;
XapaKkTepu30BaTh NPUHLMUIIBI JACUCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OIOpOM Ha MX ONUCaHUS (B TOM YHUCIE: CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas
TypOHHA, aMIIepMeTp, BOJIBTMETP, CUETUUK AIIEKTPHUECKON IHEPTUH, DIEKTPOOCBETHTEIbHbIC
npuOOpBl, HarpeBaTesIbHbIE JIEKTPONPUOOPH! (IPUMEPHI), dIEKTPUUYECKHE MPEIOXPaHUTENH,
JIEKTPOMArHuT, 3JIEKTPOJBUraTeNlb IMOCTOSHHOIO TOKA), WCIHOJb3ys 3HAHUSA O CBOWMCTBaX
(bu3NIeCKUX SBICHUH U HEOOXOJMMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTENIbHBIE IPUOOPHI MO CXEMaM U
CXEMaTUYHbIM pPHUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHETO CrOPAHUs, 3JIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMBbI AJIEKTPHUECKUX
Lenel ¢ Mociae10BaTeNIbHBIM U MapaJluIeIbHBIM COEAMHEHUEM DJIEMEHTOB, Pa3jinyasi yCIOBHBIE
0003Ha4YEHHUsI AJIEMEHTOB JIEKTPUUECKHX LIETel;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O IMpUMepax) MPAKTHUYECKOIO HCIOJIb30BAHUSA
¢u3nyecKux 3HaHWM B TIOBCEIHEBHON JKWM3HM Uid oOecnedyeHus Oe30MacHOCTH IpHU
oOpaiieHun ¢ mnpudbopaMM M TEXHUYECKMMM YCTPOMCTBaMM, COXpPaHEHMsI 3J0pOBbsl U
COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MIOBECHUS B OKpY Katollei cpejie;

OCYLIECTBIIATh TMOMCK HH(popMalMu (U3NYECKOro conepkanus B MHTepHeTe, Ha OCHOBe
UMEIOIUXCA 3HAaHUW M NYyTEM CpPaBHEHHs JOIOJHUTENIBHBIX HCTOYHMKOB BBIICIATH
UH(pOpMaINIO, KOTOpPasi SBJISETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MpPH BBIMOJHEHUU Y4YeOHBIX 3aJaHUN HAy4HO--TIONYJSIPHYIO JIUTEpaTypy
($U3NYEeCKOro CoJepKaHus, CIpPaBOUHBIE MaTepUalbl, pecypchl ceTh VHTepHeT, BiaAeTh
npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MHQOpPMAIMK W3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIEC MUCHbMEHHBIE U KPaTKHE YCTHbIE COOOIEH!s, 06001as HHPOPMALIUIO
U3 HECKOJIBKUX UCTOYHUKOB (PM3HMUECKOTO CO/AEPKAaHMs, B TOM YUCIIE MyOIMYHO MPECTaBIATh
pe3ysbTaThl MPOEKTHOW MWIIM HCCIENOBATEIbCKONM JEATENBHOCTH, INPU OSTOM TIPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN annapaTt Kypca QU3UKH, COMPOBOXKIATH BBICTYIUICHHE
MpEe3EHTAINEN;

IIPU BBITIOJHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAaHUI (PU3NUECKUX MPOLIECCOB paclpeensTh
0053aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTaBJIECHHBIMU 3aJayaMH, CIEIUTh 32
BBINTOJIHEHUEM IIJIaHa JIEHCTBUN U KOPPEKTHPOBATH €0, a/JIeKBATHO OLEHUBATH COOCTBEHHBIH
BKJIaJ B I€ATEIbHOCTb TPYIIIbI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJECIHCTBUE, MPOSBIISAA
TOTOBHOCTb Pa3peliaTb KOH(IUKTHI.



K xoH1y oOyuenus B 9 kjiacce mpeaMeTHbBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAaXaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

UCIOJIb30BaTh  IIOHATHA:  CUCTEMa  OTcuéra, MaTepualibHas  TOYKa,  TPaeKTOpPHs,
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBHKEeHHUS, Aeopmarus (ynpyras, IilacTHIecKas ), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U IEPETPY3KH, LIEHTP TSHKECTH, a0COIIOTHO
TBEPJIOE TENO, LIEHTP TSDKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHWYECKHE KoJeOaHHs U
BOJIHBL, 3BYK, HUHOpPa3ByK U  YyJIbTPa3ByK, JJIGKTPOMarHuWTHbIC  BOJHBI,  IIKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh, CIIEKTPHI UCITYCKAaHHS H
MOTJIOIIEH U, anb(a-, 0eTa- ¥ raMMa-u3Iy4deHHUs, U30TOIIbI, SiACPHAs YHEPreTHKA,;

pa3nuyath  sBJIEHHS (PAaBHOMEPHOE U HEpPaBHOMEPHOE NPSAMOJIMHEHHOE JIBUXKEHME,
PaBHOYCKOPEHHOE MpPSIMOJMHENHHOE [BIDKCHHE, CBOOOAHOE MaJeHHE TeJl, PaBHOMEPHOE
JBM)KEHUE I10 OKPYXXHOCTH, B3aMMOJEHCTBHME Tell, pEaKTUBHOE ABMKEHHE, KoyieOaTenbHOe
IBIDKEHUE (3aTyXalollMe U BbIHY)KJICHHbIE KOJEOaHHs), PE30HAHC, BOJHOBOE [BH)KEHUE,
OTpaK€HHE 3BYKa, NPAMOJIMHEHHOE pacIpOCTPAHEHHE, OTPAKEHUE M IIPEIOMIICHHUE CBETa,
IIOJJHOE€ BHYTPEHHEE OTPaKEHUE CBETa, PA3JIOKEHUE OEJIOro CBeTa B CHEKTP U CIIOKEHHE
CIEKTPAJIbHBIX I[BETOB, JAMUCIEPCUS CBETA, €CTECTBEHHAs PaJHMOaKTUBHOCTb, BOSHUKHOBEHME
JMHEWYaToro CHEeKTpa W3Iy4eHHUs) MO ONMCAHUIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MYECKUX SIBJICHHUN B OKPYXaromeM Mupe (B TOM
qrciae (U3NYECKue SBICHUS B MPUPOJIE: MPWINBEI U OTIUBBL, JIBMKEHHE MiaHeT CONHEYHOM
CHCTEMbl, PEAaKTUBHOE JABMKEHHE >HUBBIX OPraHU3MOB, BOCHpPHUSATHE 3BYKOB >KHBOTHBIMU,
3eMJIETpSICEHUE, CEWCMUYECKUEe BOJIHBI, IL[yHAMH, 3XO, LIBETa TeJl, ONTUYECKUE SBJICHUS B
npupoje, OMOJOTHYECKOE [EHCTBHE BHUIMMOTO, YJIbTPA(pHUOIETOBOTO W PEHTTCHOBCKOTO
W3IYyYCHUH, ECTECTBCHHBIM paJMOAKTHBHBIM (OH, KOCMHUYECKHE Jy4H, pPaJdOAKTHBHOE
U3JIy4€HUE NPUPOJHBIX MHUHEPAJIOB, IEHCTBUE DPATUOAKTHUBHBIX H3IYyYEHUI Ha OpraHu3M
YeJI0BEeKa), NpU HTOM MEPEeBOJUTh NPAKTUYECKYI 3ajayy B Y4yeOHYI0, BBLACIATDH
CYILIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI;

ONMCHIBATh M3yUEHHBIE CBOMCTBA Tel W (U3NYECKUE SBJICHMS, HCHOJB3Yys (u3nueckue
BEJIMYMHBI (CpelHssl M MIHOBEHHass CKOpPOCTb Teja MpU HEPABHOMEPHOM JBH)KECHUH,
YCKOpEHHE, NEepEeMEIICHUE, MyTh, YIJOBas CKOPOCTb, CHJIa TPEHHSA, CHJIA YNPYrOCTH, CHJIA
TSKECTH, YCKOpEHHE CBOOOJHOIO NaJeHUs, BeC Teja, UMIYJIbC Tella, HUMITYJIbC CHJIBI,
MeXaHudeckass paboTa M MOIIHOCTb, IOTEHIHAbHAs DSHEPrusi Tejla, MOJHATOr0 Haj
MOBEPXHOCTHIO 3€MJIM, NOTEHLMAIbHASI SHEPIUs CXKATON NPYKUHbI, KHHETHYECKasl dHEprus,
MOJIHAsE MEXaHWYecKas dHeprus, MepuoJl M dactoTa KojeOaHuH, UIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTb CBE€Ta, MOKAa3aTellb MPEJOMIICHHs CPEeibl), MPU OMHCAHUH
NPaBUIBHO TPAKTOBATh (U3UUECKUH CMBICT MCIOJIB3yeMbIX BEJIWYMH, OOO3HAYEHUS W
€IMHULIBI (U3NYECKUX BEJIIMYMH, HAXOJIUTh (OPMYIIbI, CBS3bIBAIOIIME JTAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JIPYTUMH BEIMUYMHAMHU, CTPOUTH I'paMKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKHE SBICHHS M TIPOLECCHI, HCIOIb3Ys 3aKOH
COXPAHEHHUS PHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUI
oTHocuTenpHOCTH ['anmunes, 3akoHbpl HbIOTOHA, 3aKOH COXPAaHEHUs HUMITYJIbCA, 3aKOHBI
OTpaXKEHUS U TMPEJIOMIIEHHUSI CBETA, 3aKOHBI COXPAHEHMsI 3apsIOBOT0 U MacCOBOTO YHUCEIN MPHU
SJIEPHBIX PEaKLMSIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3aIHUCHIBATH €rO
MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE MPOLIECCHl M CBOICTBA TeNl, B TOM YHUCJIE U B KOHTEKCTE CUTYaIUii
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIBISATh NPUYMHHO--CIEACTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKUX IIaroB C ONOpPOH Ha 2—3 M3YYEHHBIX CBOICTBa
(bu3NYECKUX SIBICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7auyd (OMUPAIOIIUECS Ha CHUCTEeMYy W3 2—3 YpaBHEHHWIA), HCIOJIB3Ys
3aKOHBI U (OPMYJIbI, CBSA3BIBaIOIIME (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHallM3a YCIOBUS
3a/layM 3alUChIBaTh KPATKOE YCIIOBUE, BBISBIIATH HEIOCTAIOIIME WM M30BITOUHBIE aHHBIEC,
BEIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOAUMEBIC JUIS PEIICHUS, MPOBOAWTH pPACUYETHl U
OIICHUBATh PEATMCTUIHOCTD IMOTYICHHOTO 3HAYCHHS (PH3UICCKON BEITHMYMHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIM (PUINYECKUX METOJOB,
WCIIONB3Ysl ONMUCAHUE HCCIENOBAHMS, BBIIEIATH MPOBEPSIEMOE MPEIIOIOKEHUE, OLICHUBAThH
MPaBUJIBHOCTh MOPSAKAa IMPOBEACHUS MCCIEIOBAaHUs, JEJaTh BBIBOJbBI, MHTEPIPETHPOBATH
pe3yJIbTaThl HAOIOACHUN U OIIBITOB;

MIPOBOANTH OMBITHI MO HAONIONCHUIO (DU3WUECKUX SIBICHUN WIH (DU3MYECKUX CBOUCTB TeEl
(u3yueHue BTOpOro 3akoHa HplOTOHa, 3aKOHa COXpaHEHUsS SHEPrUM, 3aBUCUMOCTH IEpUOA
KoJIeOaHU# MPY>XKMHHOTO MAasiTHUKA OT MAcChl Tpy3a U ®KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUIMTYAbl MaJIbIX KoyieOaHUl, MPSMOJMHEITHOE pPaclpOCTpaHEHHE CBETa, Pa3jioKEHUE
0enoro cBera B CHEKTP, U3YUYCHHE CBOMCTB M300pa)KEHUS B IUIOCKOM 3€pKajie U CBOMCTB
M300paXKeHUsT TpeaMeTa B coOWparomieid JWH3e, HAOJIOJCHUE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB H3JIyY€HHs): CAMOCTOSATENBHO COOMpAaTh YCTaHOBKY W3 H30BITOYHOrO Habopa
000py10BaHUs, ONMKCHIBATH XOJI OMBITA U €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MIPOBOAUTH MPH HEOOXOTUMOCTU CEPUI0 MPSIMBIX M3MEPEHUH, OMpenessis cpeiHee 3HAYCHHE
u3MepsieMoil Benn4yuHbl (POKYCHOE pPacCTOSIHHE COOHMpAIOIeii JIMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEPHUTEIILHOTO IMPUOopa);

MIPOBOMTH MCCIICIOBAHUE 3aBHUCHMOCTEH (DM3MYECKUX BEIIMYUH C UCIIOIB30BAHUEM IPSMBIX
U3MepeHuil (3aBUCUMOCTD ITyTH OT BPEMEHHU MIPHU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HadaabHOU
CKOPOCTH, TMEpuojaa KoJIeOaHWH MaTeMaTUYeCKOr0 MasiTHUKAa OT JJIMHBI HUTU, 3aBUCHMOCTH
yIjla OTpa’kKeHHUs CBETa OT yIJla MaJIeHus U yIiia MPeJIOMIIEHU OT yIJia aJeHUs): IUIaHUPOBAaTh
HCCIIeIOBaHKE, CAMOCTOSATENFHO COOMPATh YCTAHOBKY, (DUKCHPOBATh PE3YIbTATHI MOTyUYEHHOM
3aBHUCHUMOCTH (U3WYECKHUX BEIMYMH B BUAE Tabmuil ¥ TpaduKOB, JAeiaTh BBIBOJABI IO
pe3ysbTaTtaM HCClIe0BaHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUsI (U3MUECKUX BEIUYHMH (CPEIHSsI CKOPOCTh U YCKOpPEHHE
Tela MpPU PaBHOYCKOPEHHOM JIBUJKEHUHM, YCKOpEHUE CBOOOJHOTO MaJeHUs, >ECTKOCTb
MPYXKUHBL, KOAGOUIIMEHT TPEHUsI CKOJIBKEHUS, MEXaHHUecKas paboTa U MOIIIHOCTbh, YaCTOTa U
nepuoj; KoilebaHWii MaTeMaTHMYeCKOTO M TMPYKWHHOTO MAsTHHUKOB, ONTHYECKas CHIIa
coOuparomeld  JTUH3bI, PaAJAMOAKTUBHBIN  (OH): MIAHUPOBATH HU3MEPEHHs, COOUpaTh
OKCIEPUMEHTAIbHYI0O YCTAHOBKY W  BBINOJHATH HW3MEPEHUs], CIEays MPEaoKeHHOU
WHCTPYKIIMU, BBIUUCIATH 3HAUYCHUE BETUYMHBI U aHAIM3UPOBATH MOJYUYEHHBIE PE3YyJbTaThl C
y4€TOM 3aJIaHHOM MOTPELTHOCTH U3MEPEHU;

COOTIOAATh MpaBUJIa TEXHUKHU 0€30MacHOCTH MpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM;
pa3nuyaTh OCHOBHBIC MPU3HAKM HM3YyUYEHHBIX (DU3MYECKHX MOJeNel: MarepuaibHas TOYKa,
abCONIOTHO TBEPAOE TEJNO, TOUYEHHBIH HCTOYHMK CBETa, JIyd, TOHKas JIMH3A, IJIaHeTapHas
MO/I€JIb aTOMa, HYKJIOHHAsI MOJI€]b aTOMHOTO SI/Ipa;

XapaKTEePU30BaTh MPUHIIMIBI TEUCTBHUS W3YYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOUMCTB C
OMoOpoi Ha WX ONHMCaHHuA (B TOM YHCJE: CIUJOMETpP, JATYUKHU TOJIOKEHHUS, PACCTOSHUS WU
YCKOpEHHUs, pakeTa, 3XOJOT, OYKH, IepHucKol, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), UCMONB3ysl 3HAHWUS O CBOMCTBAxX (PU3MUYECKHUX
SIBIIGHUW ¥ HEOOXOAUMBbIe (PU3UYECKIe 3aKOHOMEPHOCTH;

WCIIONBb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEpPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB TMPH pEUICHHH Y4eOHO--
MPAKTUYECKHUX 3a]a4, ONTHYECKUE CXEMbI JJIsi TIOCTPOCHHUS N300paXKeHHU B IIIOCKOM 3epKajie
¥ cOOMparoIIel TNH3E;



MIPUBOJIUTH TPUMEPHI (HAXOAUTh MH(POPMAIUIO O TPUMEpax) MPAKTHIECKOTO HCIOJIb30BAHUS
(U3UYECKUX 3HAHWW B TIOBCEHEBHOW IKWM3HM I oOecreueHuss Oe30MacHOCTH TIPH
oOpaimieHuu ¢ npudbopaMH M TEXHHUYCCKHMMH YCTPOMCTBAMH, COXPAHCHHS 3J0POBbS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TOBEJICHUS B OKPYKAOIIEH Cpee;

OCYIIECTBIISTH MOUCK WH(popManuu Gu3ndeckoro coaepxanusi B UHTepHETE, CAMOCTOSTEIILHO
(dhopMyHUpys TIOUCKOBBIA 3aIPOC, HAXOIUTH MYTH OMPEICIICHUS TOCTOBEPHOCTH MOTyUECHHOM
MH(OPMAILIMY HAa OCHOBE MMECIOIIMUXCS 3HAHUH M JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

HCIIOJIb30BaTh IIPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIONYJISAPHYIO JIUTEPATypy
(U3HYECKOTO COJEPIKAHMS, CIPABOYHBIC MaTepuajbl, PeCypchl ceTh VHTepHET, BIaIeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(DOPMAIMH U3 OJHOM 3HAKOBOU
CHCTEMBI B IPYIYIO;

CcO31aBaTh CO6CTB€HHBIC IINCBMCHHBIC H YCTHBIG COO6H.[CHI/I$I Ha OCHOBC I/IH(i)OpMaLII/II/I nu3
HECKOJIbKUX HCTOYHHUKOB (PH3MUECKOTO COJACpPNAHMA, IMyOJUYHO MPEACTABIATH PE3yJIbTATHI
HpOCKTHOﬁ NI HCCHCHOB&TGHBCKOﬁ ACATCIIbHOCTH, HpI/I 3TOM IpaMOTHO HUCIIOJIB30BAaThH
W3YyYCHHBIH TIOHATUHHBIN ammapar u3y4aemMoro paszieia (U3MKA U CONPOBOXKIATH
BBICTYIUICHHE MTPE3CHTAIMEH C YYETOM 0COOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kourposbubie IIpakTHyeckue (undpossbie)
n/n NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 o - 2
vIsHKa T HayKa © HpHpoae https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHTICCICHE BETHAMHET https://m.eds00.ru/7f416194
b K
1.3 EcrecTBeHHOHAyYHBINH METO MO3HAHUS 2 1 h;:f;ﬁ?f:;igr(z (71416194
Hroro mo pazneny 6

Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA

2.1 CtpocHue BelecTBa 1 bubmorexa HOK
' P https://m.edso0o.ru/7f416194
59 JIBr>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] 5 1 bubnuotexa [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 TPETHTILE COUTOMMA Bemeetna https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
1 M
3 CXATITICCKOT ABICHHE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 14 4 1
3 HEPHIA, Macea, IIOTHOCTE https://m.edso0o.ru/7f416194



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

bubmuoreka [JOK

33 Cuma. Bugst cut 14 . 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, dKMIAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bu6mmorexa [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBue ®UJIKOCTH U Ta3a HA MOTPYKEHHOE B 7 1 3 bubnuorexa [JOK
' HHX TEIIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHeEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHMEI > ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oepris 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12



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

8 KUIACC

KosmnyecTBOo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrposbnbie IIpakTHyeckue (undposbie)
n/n MPOrpaMmbl Bceero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchl
Pa3nen 1. TemoBble siBJeHHsI
. bubmuorexa [JOK
1.1 7
CTpocHHe i CBOHCTBA BeLCCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubmuorexa [JOK
' UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT 7 i 20 1 7
OCTOSHHBIN SISKIPHHECCIII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITHBIC ABIICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
DICKTPOMArHHTHAA HAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KUIIACC

N KosaunuecTBO 4acoB DJIeKTPOHHbIE
0
/ HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI B Kontpoabusie IIpakTHyeckue (ungposbie)
n/n
cero padoThI padoThI oOpasoBaTe/bHbIE
pecypchl
Pa3znea 1. Mexanunueckue siBJeHUSA
11 Mexanndeckoe OBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SAMMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUA 10 3
P https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAHIHACCKHC ROTCOAHI https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHuueckne BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMArHUTHOE TOJI€ U AIEKTPOMArHUTHBIC 5 9 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znea 4. CBeToBbBIC IBJICHUS
b K
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 uonuorexa LO

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

bubmuoreka [JOK

4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 141 4 1
CIIyCKaHHE U MOTJIOUICHHE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> (CTpoetiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 a 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia101M I MOYJIb
6.1 [ToBTOpeHue n 00obIIEHNE COIepKAHUS Kypca 9 9 bubnunoreka [JOK
' ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
N KoaunvecTBo yacoB 1 DJIeKTPOHHbIE
° ara
Tema ypoka Kontpoabnbsie IIpakTHyeckue uudpoBbIe
n/n Bcero U3YYeHUS
padoThI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
1 ®du3nka — Hayka o npupoje. ABneHus 1
PUPO/IbI
2 ®usnuecKkue BICHU
3 ®Pu3nyecKue BEIMYMHBI U UX U3MEPEHUE 1 1
Vpok-uccnenosanue "M3mepenue
4 TEMIIEpaTypbl IIPU IIOMOIIM KHJIKOCTHOTO 1 0
TEPMOMETPA U AaTYMKA TeMIepaTypsl”
Metonbl Hay4yHOrO nIo3HaHMs. Onucanue
5 (bU3HYECKUX SBICHUN C TTOMOIIBIO 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff09f72a
Mozienen
Ypok-uccnenosanue "IIposepka
6 TUIIOTE3bI: JABHOCTD MOJIETA ILIAPHKA, 1 1
MYLIEHHOTO TOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJiblile BhICOTA IycKa'
Ctpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE 1 bubnmorexa LIOK
P P https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBuKeHue yacTUIl BellecTBa 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanne «ONbITHI 11O
9 HaOJFOZICHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BoibI. O000IIEHNE 110 pa3Ieny

bu6mmoreka [IOK

11 «lIepBOHaYaIbHBIE CBEACHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEILIECTBA»
12 Mexannueckoe ABUKeHUE. PaBHOMEpHOE bubmuorexa [JOK
Y HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnnoreka [JOK
13 CKOpOCTB. Epuruner cropoctn https://m.edsogru/ff0a0790
14 Pacuer nmyTu v BpeMeHU IBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ngg;&fg;gﬁ}; 020610
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
o0bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa$.[. pabota «OmnpeneneHue
TUIOTHOCTHU TBEPJIOTO TEIa
18 Pemenne 3agau mo reme "[InoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMoiecTBus Ten. Cuina yrnpyrocTH.
3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopmariun)
MPYKUHBI OT TIPUIIOKEHHON CHUITBD»
21 SBnenne Tarorenus. Cuia TSHKECTH
99 CBs13b MEX]Ty CHIJION TSKECTH U MACCOM bubnmnoreka [JOK

Tena. Bec Tena. Pemenue 3amad mo teme

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

"Cuna Tspxecta"

93 Cuna TSKeCTU Ha IPYruX IUIaHeTax. bubnnoreka [HOK
Du3nyecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Wsmeperite cu. Anamomerp https://m.edsoo.ru/ff0al8cc

25 Bec Tena. HeBecomocth bubmorexa LIOK

https://m.edsoo.ru/ff0al778

26 CrnoxxeHue AByX CuUJl, HAIPABIEHHBIX 110 bubnnoreka [JOK
oAHOM npsiMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amay nmo Teme
"PaBHonelicTByromas cui”

28 Cwiia Tpenus u e€ Buabl. TpeHue B bubnmnoreka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue

29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOTTbKCHHUSI bubnunoreka [JOK
OT CHWJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLIUXCSI TOBEPXHOCTEW»

30 Pemenue 3anau Ha onpenenenne
PaBHOACHCTBYIOLIEN CUIIBI
Pemenue 3anau no Temam: «Bec Tenay,

31 «I pa(bnqecxﬂoe n300paskeHue CUI» bubmmoreia LIOK

’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIEHCTBYIOIIAS CHID»
KoHnTtponbHas paboTa mo Temam:
39 «MexaHunueckoe JBIKeHue», «Macca,
MJIOTHOCTBY, «Bec Tenay, «['padudeckoe
nu3zo0paxenue cumy, «CHUIIbD
33 Hasnenune. CiocoObl yMEHBIIEHUS U bubnmnoreka [JOK

YBCIUUYCHUA NaBJICHUSA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34 HaBnenue 1“?.33,. 3aBUCUMOCTD JIaBJICHUS bubnmoreka [JOK
rasza oT o0béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 IIepenaua naBieHus TBEPABIMU TEIIAMH, bubnuoreka [IOK
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XKMAKOCTH U ra3e, BRI3BaHHOE bubmuorexa [JOK
JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o reme «/lapneHue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsay https://m.edsoo.ru/ff0a2826
bubnnorexa [HOK
38 Coobmatonmecs cocy https://m.edsogru/ff0a2970
39 IMuppaBiawaeckuii mpece bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEBOH KUIKOCTHBII
Hacoc
41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubnuoreka [IOK
CyLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe aBieHue ngi;;fg;grou}:f 0a2b5a
43 H3mepeHne aTMOChEpHOTO AaBICHUS. bubnmnoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuorexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocgepHoe bubmuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo teme " AtmochepHoe
nasieHue"
47 JleticTBHE KUIKOCTH U Ta3a Ha bubnmuotexa [JOK

NOTPYKEHHOE B HUX Te€JN0. ApXUMenoBa

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

chJia

JlaGopaTtopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOLIEH CHJIBI, AEHCTBYIOLIEH HA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B KHUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B 1 bu6mmoreka [IOK
BOJIC OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeJa»
bubmuorexa [JOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCcTpyHnpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanue», «JlaBnenue bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEU U ra30B»
53 KontponbHas padota o teme «JlaBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nmoreka [JOK
>4 Mexanieckas padora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 MonmgocTs. EARHAIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuyétr MOIIHOCTH, 1
pa3BHBAaEMOM MPHU MOIBEME MO JTeCTHHIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecue
CHJI Ha pbluare
58 Pbruaru B TexHuke, OBITY U IPUPO/IE. 05 bubnuotexa [JOK

JlaboparopHas pabota «MccrnenoBanue

https://m.edsoo.ru/ff0a478e



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

YCJIOBHI paBHOBECHS pblyara»

Pentenue 3amau mo teMe «Y CIOBUSI

bu6mmoreka [IOK

>9 paBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro nercTBus
Mexanusma. Jlaboparopnas pabora
60 . 0.5
«3mepenue KII/] HakinoHHOM
IIJIOCKOCTH
61 Pemrenne 3agau mo treme "Pabora, bu6mmoreka [IOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas 3Heprus. Kunernueckas u bubnnoreka [JOK
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsl MEXaHUYECKON bubnnoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAIBHOE OIPEIEIICHUE
64 M3MEHEHUSI KHHETHYECKOU U 1
MOTEHIMATbHOM SHEPTUH MPU CKaThIBAHUHU
TeJa M0 HAKJIOHHOU MJIOCKOCTH"
65 KonTponsHnas pabora o teme «Pabora u
MOIIIHOCTb. DHEPTU»
66 Pesepsuslit ypok. Pabora ¢ Tekctamu 1o bubmuoreka [IOK
TeMme "MexaHndeckoe JBIDKeHne" https://m.edsoo.ru/ff0adee6
PesepBHrIit ypok. PaboTta ¢ TekcTamu 1o
67 teme "JlaBneHue TBEPABIX Tell, KUAKOCTEN bubnnorexa [IOK
. https://m.edsoo.ru/ff0a4ffe
Y Ta30B
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o

teme "Pabora. MomHocTs. DHeprus"



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68
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8 KVIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa
Tema ypoka KonrTpoabubie IIpakTuueckue uu(poBbIe
n/n Bcero H3yYeHUs
padoThI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucramnmueckue n amopdHbie TEna 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBaHue ¥ KallWJUBSIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
bubnmuotexa [JOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHus Tea
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 JlabopartopHnast pabota "Onpenenenue bubnuoteka [JOK
YIEIbHOU TETJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIioTa bubnmnoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIeBaHUE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorera [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTopHas pabota "OnpeneneHue bubnuorexa [JOK
yAEJIbHON TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. VY nenpHas temiora bu6mmoreka [IOK

napoo6pa30BaHI/I;1 1 KOHACHCAIIUH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS
OT aTMOC(EPHOI0 AaBICHUS

22

23

24

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXHOCTH BO3ayxa"

Pemenue 3aa4 Ha onpezeneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIMIBI paGOTHI TETLIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

25

KII/ TermmoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX IMPOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
Berecrna"

KonTponbHas pabota mo Teme
"TermnoBele aBiaeHua. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

29

DnekTpusanus tei. /[Ba poga
AIEKTPUUYECKUX 3aPsT0B

30

31

VYpoxk-uccienoBanue "IiIeKTpu3anus
TeJ UHAYKIUEH U IPH
COTMPUKOCHOBEHHUH"

BzaumopeiictBue 3apsSKCHHBIX TCJIL.

bu6nmoreka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

3axon Kynona

https://m.edsoo.ru/ff0a87e4

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTB AJIeKTPUUECKOro

bu6mmoreka [IOK

32
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 DneMeHTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS JIECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymecTBoBanus. IcTOUHUKH bubmmorexa [JOK
yi ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO TOJI Ha TPOBOJIHUKHI 1
U AUDJIEKTPUKHU"
39 DNeKTpUUYECKUl TOK B MeTajlIax, bubnnoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
41 "N3mepenue u peryaupoBaHUe CUITbI 0.5 bubmmorexa [JOK
| P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEKTPUUECKOE HATIPSKEHHE. 0.5 bubmuoreka [IOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

BoasT™merp. JIabopaTtopHas pabota
"M3mepenue u peryaupoBaHue
HanpspKeHus"

https://m.edsoo.ru/ff0a9e14

ConpoTuBieHHE IPOBOAHUKA.

bu6mmoreka [IOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIICHUS bubnnoreka [HOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuraia”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 1 y4acTka bubnmorexa [IOK
p ' Y https://m.edsoo.ru/ff0aad4a
enu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT bubnorexa LIOK
> B Pes p P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
47 [TocnegoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HANIPSHKEHUN ITPU bubnnorexka [JOK
MOCJIEAOBATEIILHOM COCTUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka
49 MpaBWJIa Ui CHJIBI TOKA MPU bubmuoreka [IOK
mapajuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
bu6nmoreka [JOK
50 Pemenue 3amau Ha mpuMeHeHNe

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

3akoHa OMa /17151 pa3InyHOro
COEIMHEHUS IPOBOTHUKOB

Pabota 1 MOIITHOCTH 3JIEKTPHYECKOTO

bu6mmoreka [IOK

51
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpeneenue
52 a60TpLI u II:/IOH_I:I)OCTI/I 3JIeKTqueCKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUYECKHUE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIN
ANEKTPUYECKUNA TOK"
KonTponbhas pabota no teme
"DeKTpUUECKHUE 3aPSIbL.
55 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3auMoercTBHA. [1oCTOSHHBIH
AIEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aNMOJICHCTBHE
Ypok-uccnenosanue "HU3yuenne bubmuoreka [IOK
57 N
MOJIEW ITOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
58 3eMIId ¥ €ro 3HaueHHe 714 )KU3HU Ha bubmiorexa HOK
https://m.edsoo.ru/ff0acOba
3emie
59 OmnbIT OpcTena. MarHuTHoe 1moje bubnmuotexa [JOK



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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QJICKTPHUYCCKOI'0 TOKa MarautHoe
I10JI€ KaTYHIKHU C TOKOM

https://m.edsoo.ru/ff0ac1d?2

60

[TpumMeHeHne IIeKTPOMarHuToB B
texHuke. JJaboparopuas pabora
"N3yuenue neiicTBUS MarHUTHOTO
I10JI1 HA TIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb TOCTOSIHHOTO
Toka. Mcnons3oBanue
AJEKTPOABUraTeN e B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparopras pabota
"KoHncTpyupoBaHue 1 u3yueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

62

OnsiTel @apanes. 3akoH
3J'I€KTpOMaFHI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

63

Onexrporeneparop. CriocoOsl
MOJYYEHUS ATEKTPUUYECKOW SHEPTUU.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

66

[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MarHvuTHBIC SIBICHUS"

KonTponbHas pabota mo Teme
"DeKTprUUeCcKUue U MarHUTHbBIE
SIBJICHUS "

PesepBHelit ypok. Pabota ¢ TekcTamu
o teme "TernoBsie sBiIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepBHelitl ypok. Pabora ¢ TekcTamu

bubmuorexa [JOK

o7 HO TeMe HOCTUO }IHH,I" " 1 https://m.edsoo.ru/ff0acdc6
NEKTPUYECKUH TOK
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
1o TeMe "MarHuTHsle siBiIeHUs"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Jara
/i Tema ypoka Beero Kontponbnbie IlpakTnyeckue n— uupposbie
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOE npsMOsIMHENHOE 1 Bbu6mmotreka LJOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIMHENHOE
nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTH
[IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopocTu
Jlabopartopnast pabota "Onpenenenue
YCKOpEHUS Teja NpH 1 1 bu6muoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"
CBoOomHoe nagenne tein. OIBITH 1
lanunes
PaBHOMeEpHOE ABMXKEHUE TTO
okpy>kHocTH. [lepron u yacrora 1 bubmmorexa LIOK

obOparenus. JInHeitHas u yrioBas

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTHU

10 LleHTpOCTpEeMUTENTEHOE YCKOPEHUE
1 Ilepsniii 3akoH HetoToHa. BexTop Bu6muoteka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon Herorona. bubmuoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubanoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3amau Ha mpumMeHeHue bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cua ynpyroctH. 3akow I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3amau no reme «Cuna
YIIPYTOCTHY
17 JlaGopatopHnas paborta «OnpezneneHue bubmuoreka [IOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna bubmmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabota "OnpeneneHue bubnuotexa [JOK
Kod(dUIIMEeHTa TPEHUS CKOIbKECHUS" https://m.edsoo.ru/ff0af8be
o ;emeHHe 32)1'&1 0 TeEME "3a1<(§>HH BuGmorexa OK
broToma. L ynp'?lrocm. i https://m.edsoo.ru/ff0afb8e
TpEHUs
C
uia TSHKECTH U 3aKOH BCEMUPHOTO BuGmmorexa LIOK
22 TATOTEHUA. Y CKOPEHHE CBOOOHOTO

nmajgeHust

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/IBrkeHue e

23 BOKPYT I'PaBUTAIIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau mo teme "Cuita
24 TSKECTH U i[aKOH BCEMHPHOTO bubmorexa [IOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBast kocMuyeckasi CKOPOCTb. bub6nmmoreka [IOK
HeBecomocTth u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHOW TOYKH.
26 AGCOIIOTHO TBEPAOE TETO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BpAIICHUS
27 MowmenT cuibl. LenTp TspkecTn
28 Pemenue 3agau mo reme "MoMeHT bu6nmorexa LIOK
cunbl. Lentp Tspxectn" https://m.edsoo.ru/ffOb02b4
IToaroroBka K KOHTPOJIBHONU padOTE 110
29 f Mme "M XaHI/I‘leI()ZKOC BI/II))KeHI/Ie bubnmorexa [TOK
eMe e . g | ' https://m.edsoo.ru/ff0b0408
BzanmoneiictBue ten
KourponsHas padora 110 Teme
30 ,,MTp 4 If) - bubmmoteka IIOK
exaree voe 8 CHHC. https://m.edsoo.ru/ffOb06ec
Bsaumoneiicteue Ten"
Nmnyiasce Tena. UMmynsc cuiisl. 3aK0H
31 coz AQHCHUS UMII J?Lca Yupyroe u bubmorexa I[JOK
P y o py https://m.edsoo.ru/ffOb07fa
HEYMpyToe B3auMOICHCTBHE
39 Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
COXpaHEeHUs UMITyJbca' https://m.edsoo.ru/ffob096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE

JBUKEHHE B IPUPOJE U TEXHUKE"



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubnunoreka LIOK

34 Mexanudeckas paboTa 1 MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa crtbl TSKECTH, CHITBI bubnnorexa [JOK
35
YIIPYTOCTHU U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JIBMKCHUH TeJla 10
TOPU30HTAIILHOM MTOBEPXHOCTH
37 CBs13b SHEPruu U paboThI.
[ToTrenumanpHas sHEpPIrust
38 Kunernueckas sueprus. Teopema o bubmuoreka [{OK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnast pabora «M3yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHHUS YHEPTHN https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBHIKEHUE U €T0 bubmmoteka IIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieoaHusl. bubmuoreka [IOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MaremMaTnueckuil ¥ Npy>KUHHBINA
MasTHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoja KolebaHuii OT KECTKOCTU bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChI TPy3a»
45 [IpeBpamienue sHepruu npu
MEXaHUYECKUX KOJNEOAHUIX
46 JlabopaTtopHas paborta «OnpeneneHue bubnuorexa [JOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

4aCcTOTHI U TIEpHUOAA KoJeOaHui
NPY>KUHHOTO MasiTHHKa»

https://m.edsoo.ru/ffOblaec

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHmit
Ipy3a, IOJABELUIEHHOTIO K HUTH, OT
Macchbl Ipy3a»

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexannueckue BoaHEL. CBOMCTBa
MexaHU4ecKuX BOJIH. [IpononbpHbIe 1
MOTIEPEYHBIE BOJIHBI

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJIHbI"

3Byk. Pacnipoctpanenue u orpaxkeHue
3BYyKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHus "YapTpa3Byk u
UH(QPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXpaHCHHS.
MexaHuyeckue Koyie6aHus ¥ BOJTHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

56

Kontponbras paboTa mo teme
"3aKkoHbI coOXpaHeHUs1. MexaHndeckue
KoJieOaHus U BOJIHBI"

SJ'ICKTpOMaFHI/ITHOC ITOJIC.

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

QHGKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypoxk-koudepenuus "Llkana
3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58
Hcnonb3oBaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM cBA3U"
VYpok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHIILHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 9aCTOTHI U JTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHas MPHUPo/ia CBETA.
61 Cko ocrib CBETa BOJIHI())BEIG CBOWCTBa bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounvku ceera. [Ipsamonuneitnoe
62 acpoCTpaHEHUE CBeTa. 3aTMEHUS brbmmorexa [IOK
pacnpostp ’ https://m.edsoo.ru/ffOb3658
Connua n Jlynsl
3aKOH OTpa)KeHUsI cBeTa. 3epKaJa.
63 Pemenue 3amay Ha IpUMEHEHHE bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
MIPEJIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonp30BaHMe TTOJTHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYCCKHUX CBETOBOIAX
66 JlaboparopHas pabota "Hccrnenoanue

3aBUCUMOCTH yTI'Jia IIPCIIOMIICHHU A



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBCTOBOI'O JIyda OT yI'Jjia MaJICHUA Ha

rpaHule "BO3ayX-CTEKIIO

Ypok-koHpepennus "Vcnons3oBanne

67 MOJIHOTO BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

68 Jlun3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
bubnuoreka [{OK

69 [TocTpoenre N300paKeHUH B IMH3AX

P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas padota "Onpenenenue

70 ok (I:)Horg aC(IJ)TOSIHI/ISI u OETI/I‘-IGCKOI‘/JI bubmorexa [JOK

Y P . " https://m.edso0.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JTUH3BI

71 Ypok-koHpepeHuus "OnTuueckue bubnnorexa [JOK
JUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6nmorexa LIOK

72 I'na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledextor

3peHus. Kak coxpanurts 3peHue"
Paznosxenue 6enoro ceera B CEKTP.
74 Omnerter HeroTona. Cnoxenune bubnmorexa [IOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3oKeHUIo OEsIoro CBeTa B CIEKTP U
75 BOCIPUATHIO [IBETA IPEIMETOB MPHU UX bubmorexa [TOK
P P P https://m.edsoo.ru/ff0cOe2a
HAOJI0/IEHUH Yepe3 IIBETOBHIE
bunbTpe"
76 VYpok-nipaktukyM "BomaHoBbIe



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

CBOMCTBA CBETA: IUCIIEPCHU,
uHTephepeHus u audpaxuus”

Omnsitel Pe3epdopaa u rutanerapHas

bub6nmmoreka [IOK

77
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u noriouieHue cBera
79 aromoM. KBaHTbl. JInuHeluareie bubmmorexa [JOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPHI
VYpok-npaktukyMm "Habmonenue bubnnorexa [JOK
80
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
. s https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnnorexa [JOK
MOJIEJIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubmmnoreka HOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3a1a4 mo Teme: bu6nmorexa LIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0clb4a
85 ITepuon nomypacnana
Ypok-koupepenius "PagnoakTHBHbIE
86 I:BJ'I ‘—IeH%)ISIpB TIPHPO e)IMe UITHHE bubmorexa LOK
Y pip 21"’ JUTITITHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 cox aHIclerHﬂ 3apsf olljoro 1 MaccoBOTO bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c1c58
qUCe
88 DHeprus CBA3U aTOMHBIX sifep. CBsi3b bubnmnoreka [JOK
MAacCChl M DHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemienue 3ama4 no teme "SnepHeie



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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

peakiuun"

Peakiuu cuHTe3a U IeneHUS AaEp.

bu6nmoreka [IOK

90 N
Ucrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koubepenmus "Anepras
01 sHepreTuka. JleicTBus
pPaZMoOaKTUBHBIX U3ITyUYEHHUI Ha KUBbIE
opraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
92 TeMe "DIEeKTPOMarHuTHOE IO0JIE. bubmmoreka [JOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHUs"
KonTponbhas padbota no teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"
[ToBTOpEeHue, 060061IEHNE.
94 JlaGopatopHbie pabOTHI IO Kypc bubmorexa LOK
,I,) P Ii "yp Y https://m.edsoo.ru/ff0c245a
BsaumoneiictBue Ten
[ToBTOpenue, 0606meHue. Pemenue
95 ACYETHBIX ¥ KAYeCTBEHHBIX 33]1a4 110 bubmmorexa [JOK
P " " https://m.eds00.ru/ff0c2572
teme "TemnoBsie Mpoueccol
[ToBTropenue, 06001eHue. Perenne
bubnunorexa LIOK
96 pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATEICH
IToBTOpenue, o0061eHue. Pemenue
97 acquIfmx Y Ka4eCTBEHHBIX 3a/1a4 10 Bubmmorexa [IOK
P | " https://m.edso0.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK
98 [ToBTOpEeHME, 0000IICHNE. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

JlaboparopHbie pabOTHI IO KypCy
"CBeTOBbIE gBIcHUA"

https://m.edsoo.ru/ff0c2c52

99

100

101

[ToBTopenue, 0600mmenue. Padora ¢
TEKCTaMH 10 TeMe "3aKOoHbI
COXPAHEHHUS B MEXaHUKe"

[ToBTOpenue, 0600meHne. Pabora ¢
texkcTaMu 1o TeMe "Kosebanusa u
BOJIHBI"

[ToBTOpenue, 0600meHue. Pabora ¢

TekcTamu 1o TeMe "CBeTOBEIE
siBjIeHus"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc2d6a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044

102

[ToBTropenue, 0600menue. Padora ¢
TekcTamu 1o Teme "KBaHToBast 1
snepHas pu3uka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

27
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®uzuka: 7-i1 knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kinacc/ [lepoimkun .M.,
NBanoB A.U., AkiimonepHoe odmectBo «M3aarenscTBo «IIpocBenienuer

» duszuka: 8-i kiacc: 0a30BbIM YpOBEHb: yueOHUK, 8 kiacce/ [Tepoeimkud 1. M.,
NanoB A. 1., AkimonepHoe o61iectBo «M3aarenscTBo «lIpocBemnienne»

» Gusuka, 9 knacc/ [epsimkun U.M., I'ytHuk E.M., IBanoB A.U., [lerpoBa

M.A., AkimonepHoe o0mectBo «M3aarensctBo «IIpocBerienre»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0a013e






