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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHMsA COCTABICHA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHON 00pa3oBaTeilbHOU
nporpammsl, npezacrasieHHbx B PI'OC 00O, a takxe ¢ yuérom (enepanbHoil paboueil mporpammbl
BocnuTanus 1 Konnenmuu npenogaBanus yaeoHoro npeamera «dOusukay.

Copnepxanue mporpaMmbl 1o (U3MKE HAmpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaloOlIUMXCsl M OpraHu3alMi0 H3ydyeHus: (U3NKUM Ha JAESITeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (pU3MKe YYHTHIBAIOTCS BO3MOXKHOCTH Y4eOHOrO TpeaMeTa B pealn3alluil TpeOOBaHHI
OI'OC OO0 K MmIaHUpPyeMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yJbTaraM OOYyYeHHS, a TaKkKe
MEXIIPEIMETHBIE CBSI3U E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB HAa ypPOBHE OCHOBHOTO OOIIETO
oOpasoBaHus.

[IporpamMma no (hu3HMKe yCTaHABIMBACT paclpeaesieHue y4eOHOro Marepralia 1o rogaM OO0ydICHHS
(mo kmaccam), mpejuiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YYEHHS] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA IPEIMETHOTO COACPKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEHN 00yJaroMnXCsl.

[IporpamMma mo ¢u3uke paspaboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIHM YYHUTETIO B
co3laHu# paboUeil MporpamMMebl 10 Y4eOHOMY MTPEIMETY.

Ou3uka SBISETCS CUCTEMOOOPA3YIOUIMM U1l €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB,
MMOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOLIECCOB W SIBJICHUHN, N3y4aeMbIX XUMHEH, OMOJIOTHEH,
acTpoHOMHUEeH W (¢u3nyeckoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MUDA,
IIpelocTaBiAeT Haubosiee sICHbIe 00paslibl IPUMEHEHHUS] Hay4YHOr0 METOoJla MO3HAHUS, TO €CTh crocoda
MOJIy4€HUsl JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TIaBHBIX 33134 (pU3NUECKOro 00pa30BaHUsI B CTPYKTYpe 001ero o0pa3oBaHus COCTOUT B
(hopMUPOBaHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH M MHTEpeca K HayKe y 00ydaromuxcs.

WN3yyenne ¢u3ukum Ha  0a30BOM  ypOBHE  MpPEANONaraeT  OBJIAJEHUE  CIENYIOIIMMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOLTUMHI €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® Hay4dHO OOBSICHSTDH SBIICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

® UHTEPHPETUPOBATH JaHHBIE U MCIOJIB30BATh HAYYHbIE JOKA3aTEIbCTBA I MOTYYCHUS
BBIBOJIOB.

enu n3yuyenus (uU3MKU HA YpOBHE OCHOBHOT'O OOIIEro oOpasoBaHus orpejaeneHbl B Konnenuu
npernojaBaHus yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
@denepanyy, peaqu3yoLUMX OCHOBHbIE 00II€00pa3oBaTelbHbIE MPOrPaMMBbl, YTBEPKAEHHON pelIeHHEM
Komnnernn MunucrepctBa mpocseriennst Poccuiickoit ®enepanuu (mporokon ot 3 aexadbps 2019 r. Ne
[1K-48BH).

Hean n3yvyenus pU3NKu:

e TMpuOOpeTeHHEe HHTEepeca W CTPEMIICHHS OOydaloIlMXCsl K HaydyHOMY H3YUEHUIO HPHUPOJIBI,

pa3BUTHE UX UHTEIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
® pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO]IE TIO3HAHUS U (POPMUPOBAHUE UCCIIEA0BATEIBCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBICHUSIM;

e (opmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3YYeHUsS] OCHOB CTPOEHUSI MAaTEPUH
1 (yHIaMEHTAJIbHBIX 3aKOHOB (DHU3HKHU;

e (opmupoBaHUE TPEICTaBICHUNW O POIM (U3UKHU A PA3BUTUS JIPYTHX €CTECTBEHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHU;

® pa3BUTHE TIPEACTABJICHUI O BO3MOXHBIX cdepax Oymymiei nmpodeccnoHaabHON ACSITEIBHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JaJIbHEHUIIIEMY OOYUYECHHIO B 9TOM HaIlPaBJICHHUH.

JlocTrkeHrne 3TUX 1elel mporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
o0ecrieunBaeTcs peleHueM CIeAYoNnX 3aay:

e npuoOpeTeHHe 3HAHUKH O JUCKPETHOM CTPOCHUHU BEILECTBA, O MEXAHUYECKHX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e MpuOOpPETeHHE YMEHHI ONUCHIBATH U OOBSACHATh (PU3UYECKHE SBICHHS C HCIOIH30BAHUEM
MOJTyYCHHBIX 3HAHMIA;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEUINTNX PACYETHBIX 33][a4 C HCIOJIb30BAaHUEM (PU3UYECKUX
MOJIETIeH, TBOPUECKUX M MPAKTUKO-OPHUECHTUPOBAHHBIX 33]1aY,

® pa3BUTHE YMEHHI HAOJIOJATh MPHUPOJHBIC SIBICHUS W BBIOJHATH OIBITHI, JaOOpaTOpHBIC
paboThI U PKCIICPUMEHTAIBHBIC UCCIIEIOBAHHMS C UCIIOJIb30BAHUEM N3MEPUTEIILHBIX IPHOOPOB;

e ocBOocHHE TMpUEMOB paboTel ¢ wuHPOpMalMel (U3NYECKOTO COACPXKAHHS, BKIIOYAS
MH(OPMAILIMIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIW3 W KPUTHUYECKOE OICHHUBAHUE
nH(popManuu;

e 3HAKOMCTBO cO cdepamu TPOo(hEeCCUOHATBHONW NEATEIHHOCTH, CBS3aHHBIMH C (DU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢puzuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus OTBOJAUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4yaca B Hezlen0), B 8 kiacce — 68 yacoB (2 yaca B Heziel0), B 9
kiacce — 102 yaca (3 yaca B Heenio).

[Ipennaraemelii B mporpamme mo (uU3MKE MepedeHb Ja0OpaTOpHBIX pPabdOT U OIMBITOB HOCHUT
PEKOMEHIATENBHBIA XapaKkTep, YUUTeNb JIeaeT BHIOOp MpoBeneHHs Ja00paTOpPHBIX pabdOT U OIBITOB C
y4€TOM HWHIUBUAYAIbHBIX OCOOEHHOCTEH OO0YyJaromMXcs, CIHCKa SKCIEPUMEHTAIBHBIX 3aJaHUA,
IpeJuIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pr3uKe.

COILEPKAHUE OBYYEHUS
7 KIIACC

Pazgen 1. ®usuka v €€ poJsib B MO3HAHUHU OKPYKAKILET0 MUPA.

®duznka — Hayka o npupoje. Asnenus npupoasl. uznueckue sIBICHUSA: MEXaHUUECKHUE, TEIIOBbIE,
AIEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuunuHbl. M3mepenne ¢usnuecknx BenunynH. @usndeckue nmpuodopsl. [lorpemHocts
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUIL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HayKH W3Yy4alOT MpHpoay. EcTecTBeHHO-Hay4YHBIH METO.
MO3HAHMS: HAOJIOJIEHHEe, TMMOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABWIKEHHE THUIOTE3, DKCIIEPUMEHT IO
MIPOBEPKE TUIOTE3, O0BSICHEHHE Ha0M0gaeMoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TTOMOIIBIO
MOJICIIEN.

Jemoncmpayuu.

1. MexaHuveckue, TEIUIOBbBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHS.

2. dusmueckwe NPUOOPHI W TPOIEAypa MPSAMBIX HM3MEPEHUN aHaJIOrOBBIM U HHU(PPOBBIM

pudopom.

Jlabopamopmuvie pabomul u onvimol.

Ompenenenue EeHbI ASICHUS KTl H3MEPUTEITHLHOTO PpHOopa.

N3mepenue paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenne Temmnepatypsl Py MTOMOIIN KUAKOCTHOTO TEPMOMETPA M TaTUYHMKA TEMIIEPATYPHI.
[IpoBeaenue uccaeqoBaHusa MO MPOBEPKE TMIIOTE3bI: JAANBHOCTh MOJETA IIAPUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBbIIIE BBICOTA MTyCKa.

Paznen 2. [lepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl U MOJEKYJBI, MX pa3Mmepbl. ONbITHI, JTOKAa3bIBAIOIINAE TUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBro>keHue yactuil BemecTBa. CBsi3b CKOPOCTH IBUKEHHUS YacTHUIl ¢ TemnepaTypoi. bpoyHoBckoe
neukeHne, 1uddy3us. BzanmonelicTBre 4acTUI BEIIECTBA: MIPUTSHKEHUE U OTTAIKMBAHHE.
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ArperaTHble COCTOSHUSI BELIECTBA: CTPOCHUE Ta30B, >KUJIKOCTEM M TBEPABIX (KPUCTAIIIMYECKUX)
Ten. B3auMocBs3p  MexIy CBONCTBAMH BEIIECTB B pa3HBIX arperaTHbIX COCTOSHUSAX U HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. Habmonenne 6pOyHOBCKOTO JBU)KECHUSI.

2. HaoOmoaenue nuddysun.

3. HabGmogenue sBieHU#, OOBICHAIOMUXCA TNPUTHDKEHUEM WIM OTTAIKMBAHUEM YaCTHUIL

BElIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskenne u B3auMo/ieiicTBe TeJl.

Mexanuueckoe ABMkeHue. PaBHOMepHOe M HepaBHOMepHOe ABMeHHe. CkopocTh. Cpemnss
CKOpOCTh TIPY HEPABHOMEPHOM JBIKEHUH. PacuéT myTn u BpeMeHH JBUKECHUSI.

SIBnenue wHepuuu. 3aKOH WMHEpUHMH. B3aumopeiicTBue Ten Kak MpUYMHA U3MEHEHUS CKOPOCTH
IBUOKEHMsT Tel. Macca kak Mepa uHepTHocTH Tena. IlnotHocTh BemiectBa. CBsI3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BEIleCTBa.

Cuna xak xapakTepucTHKa B3aumozeicTsus ten. Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuibl
C TIOMOIIbIO JUHAMOMETpA. SIBleHHEe TATOTeHUs U cuia TsbkecTu. Cuia TSHKECTH Ha IPYTHX IJIaHeTax.
Bec tena. HeBecomocts. CroxeHue CHIl, HAalIpaBJICHHbIX MO OJHOW mpsMoil. PaBHozaelcTByromas cuil.
Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOs. TpeHre B MpUpo/ie U TEXHUKE.

Jemoncmpayuu.

HabntoneHne MexaHMYeCcKOro ABMKEHUS Tela.
N3mepenune ckopocTy MpsIMOIMHEMHOTO ABH>KEHUS.
Habnronenue siBieHUs: HHEPLIUU.
HabitoieHne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJECHCTBUIO TEIl.
CrnosxeHue cuil, HapaBJIEHHbBIX 110 OJHON MPSIMOM.
ﬂaﬁopamopnbte padomout u onvimol.
1. OmnpeneneHue CKOPOCTH pPaBHOMEPHOTO JBWKEHHS (IIapUKa B JKUAKOCTH, MOJEIH
JIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OrmpeneneHue CpeaHEN CKOPOCTH CKOJBKEHU OpycKa WK IIapUKa M0 HAKIIOHHOMW TIJIOCKOCTH.
Omnpenenenne IOTHOCTU TBEPIOTO TENA.
4. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh pacTsbKeHus (nedopMmanuu) NOpPYKHUHBI  OT
MIPUIIOKEHHOM CHIIBI.
5. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI TpPEHHS CKOJBXKEHHMs OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hapnenne. CrocoObl yMEHbIIEHUS W yBelIMUYeHHs JaBieHus. JlaBneHue raza. 3aBUCHMOCTb
NaBJeHUs Ta3a oT oO0béma, TemmepaTyphl. llepenada naBneHuss TBEPABIMU TeIaMH, KHUIKOCTAMHU H
razamu. 3akoH [lackans. [IHeBMaTuyeckue MalvHbl. 3aBUCUMOCTH JIABJICHUS KUJIKOCTH OT TITyOUHBI.
I'uapocraTnyeckuii mapagokc. CooOmiaromnuecs: cocyasl. [ uapaBinueckue MeXaHu3MBbI.

Atmocdepa 3emnu u atMocepHoe naBieHue. IIpuunHbl CyIiecTBOBaHUS BO3IYIIHONW OOOJIOYKH
3emmn. Onweir  Toppudennu. M3mepenne aTMocpepHOro AaBiCHHS. 3aBUCHUMOCTh aTMoc(epHOro
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11t n3MepeHus aTMOCEepHOTro AaBICHHS.

JleiicTBHE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HHUX Teso. BeITamkuBaromas (apXuMmeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosgyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTbH aBJIEHMS raza OT TEMIIEPATYPHI.

2. Ilepenaua naByieHUs )KUIKOCTHIO U Ta30M.
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3. CooOmaronirecs CoCy/Ibl.

4. T'mnpaBivyecKuid mpecc.

5. TlposiBienue neicTBHs aTMOC(HEPHOTO TABICHUSI.

6. 3aBUCHUMOCThH BBITAJKMBAIOMICH CHJIBI OT 00BbEMa MOTPY)KEHHOW YacTH Tela W TUIOTHOCTH
KHUIKOCTH.

7. PaBEHCTBO BBITAJKMBAIOIIEH CUJIbI BECY BHITCCHEHHOM YKUJIKOCTH.

8. VYcioBue miaBaHUs TeN: IJIABAHUE WM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B JKUIKOCTH YaCTH
Tena.

2. OmnpenesieHUE BITAJIKUBAIOIIEH CUJIbI, IEMUCTBYIOINICH Ha TEJI0, MOTPYKEHHOE B AKUJIKOCTD.

3. IlpoBepka HE3aBUCHMOCTH BBITAJKHBAIOLICH CHJIbI, ACHCTBYIOIIEH Ha TEJIO B >KUIKOCTH, OT
Macchl Tela.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI, ACHCTBYIOIICH Ha TEJIO B
KHUAKOCTH, OT 00BEMA MOTPYKEHHOM B KUIAKOCTh YaCTH TEJA U OT IJIOTHOCTHU KHUAKOCTH.

5. KoucrpyupoBanue apeoMerpa WM KOHCTPYMpPOBaHUE JIOAKM H  OmNpenenieHue e
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDH. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHHW3MBI: pbIYAr, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBECHUs phIYara.
[Ipumenenue mpaBuiia paBHOBecHs pblyara K Oyoky. «3onotoe mpaBuio» Mexanuku. KIIJ[ mpocTbix
MexaHU3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas v nmoTeHuuanbHas 3Heprus. [IpeBpaiienue ogqHOTro BUaa
MEXaHWYECKOW YHEPTUU B IPYroi. 3aKOH COXPAHEHUS SJHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie padomovl u onvimul.

1. Ompenenenue pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHUU TeJla TI0O TOPU3OHTAIBHOMN

MMOBEPXHOCTH.

2. HccnenoBaHue ycaoBHM paBHOBECHS phluara.

3. Hsmepenne KII/] HakIOHHOM MJIOCKOCTH.

4. W3yuenue 3aKoHA COXPAHEHUS MEXaHUYECKOMN YHEPTHH.

8 KJIACC

Pa3nen 6. TennnoBbie ABJI€HUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KHHETHUECKOW TEOpUM CTPOCHMsI BemecTBa. Macca u
pazmepsbl aToOMOB i MOJIEKYIL. OnbITHI, MOATBEPKIAIOIINE OCHOBHEIC IIOJIOKCHUS
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucraminyeckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, >KHAKOCTEHM W TBEPABIX TEJ HA OCHOBE IOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYECKON Teopuu. CMauyMBaHUE U KaWJUISIPHbBIE sIBJICHUS. TerioBoe pacliupeHue u
cKaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHHUS YacTUll. BHyTpeHHss
sHeprus. CriocoObl M3MEHEHHUS BHYTPEHHEW HSHEPruu: TeIionepenada W COBEpIIeHHE padboThl. Buabpl
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHUE.

KonnyecTBo TermmoTel. Y aenbHas TEIOEMKOCTh BellecTBa. TemIo00MeH U TEMI0BOE PaBHOBECHE.
VYpaBHeHune TeruioBoro Oamanca. [lnaBneHue W OTBepJEBAaHUE KPUCTAUTMYCCKUX BEUIECTB. Y elbHas
TerioTa 1wiaBieHus. I[lapooOpa3oBanue u koHzaeHcarus. Mcmapenue. Kumenme. YaenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayxa.



DHeprus TOIMBa. Y IeibHask TEII0Ta CrOPAHUS.

[Tpunnumner padoTsl TerioBbix apurarenei KIIJ[ temmoBoro mpurarens. TeruioBele ABUTATENN U
3allUTa OKPYXKAIOIIEH CPeIbl.

3aKOH COXpaHEHHS U MPEBPALEHUS YHEPTUU B TEIUIOBBIX MPOIECccax.

Jemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JIBHYKEHUS.
Ha6monenue nuddysum.
Habmtoienue siBiaeHuit cMauMBaHUsI U KaMMJUISIPHBIX SIBJICHUM.
HaGuroieHre TemioBoro pacimpeHus Ted.
W3meHneHue gaBiieHus ra3a npyu M3MEeHEHUN 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna u3zmMepeHus TeMIepaTypsl.
Bune! teronepenayu.
Oxutax/1eHre Mpu COBEPIIEHUU PaOOTHI.
9. HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMHU CHUIIAMHU.
10. CpaBHEeHME TEIIIOEMKOCTEN pa3IMYHbIX BELECTB.
11. HaOmronenue kueHus.
12. Habmogeare moCcTOSIHCTBA TeMIIepaTyphl PH TIABJICHUH.
13. Moaenu TemIoBbIX ABUTATEIEN.
Jlabopamopuvie pabomsl u onvimol.
OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 10 HAOTIOEHHUIO TETNIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Ompenenenue qaBiaeHUs BO3ayXa B OaJJIOHE HITIPHUIIA.
OnbITHI, TEMOHCTPUPYIOUINE 3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bh&Ma M HarpeBaHHs
WJTU OXJIQXKICHHUS.
[IpoBepka  rUMOTE3bl  JHHEWHONH  3aBUCUMOCTH  JJIMHBI  CTOJNOWMKA  KHUJAKOCTH B
TEPMOMETPHUECKOM TPYOKE OT TeMIIepaTyphI.
7. HaOmioneHne u3MeHEHUs BHYTPEHHEW SHEpPTUU Tella B pe3yibTaTe Teruionepeaadyd U padoThl
BHEIIIHUX CHII.
8. MHccnenoBanue siBIeHUS TEIIO0OMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBIL.
9. OrmpeneneHue KOJUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
METAITTUYECKUM IUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCrapeHusl.

12. OnpepeneHne OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.

13. Onpeznenenne yAenbHON TEMJIOTHI IJIaBICHUS JIb/IA.

Paznen 7. diiekTpuyeckue ¥ MarHuTHbIE SIBJICHUS.

Dnektpusanus Ten. J[Ba poaa aneKTpUUecKux 3apsiioB. BzaumoaeicTBue 3apskeHHBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICMCTBUS 3apSDKCHHBIX TEJT OT BEIMYWHBI 3apsi/IOB U PACCTOSTHUS
MEXy TeJaMu).

Onektpuyeckoe Tmose. Hampsok€HHOCTH  yekTpudeckoro mosst. [IpwHIMD — cynmeprno3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenun »siekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3ieKkTpuueckuil 3apsa. CtpoeHune artoma.
[IpoBOIHMKYM U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOrO TOKA. MICTOYHMKHU MOCTOSHHOTO
ToKa. JIeHCTBUSA 3JEKTPUYECKOrO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUH TOK B
KHUJKOCTAX U razax.

Onexrpuueckas nenb. Cwia Toka. DiekTpuueckoe HampspkeHue. COnpoTHBIEHHE IPOBOJHHUKA.
VYnenbHOe compoTHBIEHHME BemecTBa. 3akoH Oma musg  ywactka wnenu. llocnenoBarenbHoe
napajuieIbHOE COEIUHEHHUE MPOBOIHUKOB.
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Pabota W MOIIHOCTH 3JEKTpUYecKoro Toka. 3akoH Jxoyns—JleHma. DnekTpuueckue Lenu MU
MOTPeOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUThl. B3auMoAeicTBUE NMOCTOSIHHBIX MarHuTOB. MarHutHoe 1mosie. MarauTHoe
rosie 3eMJIM M €ro 3HadeHue Juis *u3HU Ha 3emuie. OnbiT Opcrena. MarHuTHOE MOJI€ 3JIEKTPUYECKOTO
Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TeXHUKE. [[eficTBMe MarHMUTHOrO MOJIsl HAa MPOBOJAHHUK C TOKOM.
DNeKTpoABUTaTEIb IOCTOSTHHOTO TOKA. Vcnosib30BaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOHUCTBAX
Y Ha TPaHCIOpPTE.

OnbiTel Dapanes. SABneHue saekTpoMarHuTHON uHAYKIMU. [IpaBuiio Jlenna. Dnekrporeneparop.
CnocoObl MONMy4YeHUsl BICKTPUUYECKON HHEPruu. DIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPIHUH.

Jemoncmpayuu.

DnekTpusanus Tel.
JIBa pojia JIEKTPUUECKUX 3apsi0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEll.
Y eTpoiCTBO U IEHCTBHE 3IEKTPOCKOA.
DnexTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MOJIS.
HcTouyHMKH TOCTOSHHOTO TOKA.
JlericTBuUs 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B JKHIKOCTH.
. 'a30BbIi1 pa3psia.
. U3mepenue cuiibl Toka aMIepMeTPOM.
. U3mepeHue 31eKTpuyecKOoro HanpsKEHUs BOJIbTMETPOM.
. Peocrar u marasuH cOnpOTHBIICHHUMN.
. B3auMopeiicTBre MOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs MOJFOCOB MArHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarauTHoOe noje Toka. JIeKTPOMarHur.
. [lelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOJABUTATENb OCTOSSHHOTO TOKA.
. UccnepoBanue siBIeHUS 3JI€KTPOMArHUTHON WHYKITUH.
. OnbrTer @apages.
. 3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
25. DneKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 HAOTIOEHHUIO SIEKTPU3AIUHN TeTl HHAYKIIMEH U IPH COMNPUKOCHOBEHUH.
HccnenoBanue AEMCTBUS DIEKTPUIECKOTO OIS HA TPOBOTHUKH M TUDJIEKTPUKH.
COopka u mpoBepKa padOoThI IEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CUIIBI TOKA.
N3mepenue u perynupoBaHue HaPsKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HUAYIIETO YEPE3 pPE3UCTOP, OT COMPOTHUBIICHUSA
pe3ucTopa 1 HanpsHKEHUsI Ha PEe3UCTOPE.
7. OnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTBH JJIEKTPUYECKOIO0 COMNPOTUBIIEHUS MPOBOJHHKA OT
€ro JUIMHBI, IO MOMEPEYHOr0 CEUCHUs U MaTepuara.
8. IlpoBepka mnpaBuia CIOKEHUS HANPSHKEHUW TPU MOCIEIOBATEIBHOM COEAMHEHHHM JIBYX
PE3UCTOPOB.
9. IlpoBepka nmpaBuiia JIsl CUIbI TOKA MTPU NapAJIEIBHOM COEAMHEHUU PE3UCTOPOB.
10. Onpenenenne pabOTHI SMEKTPHUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.
11. Onpenenenne MONTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.
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12. UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UJIYILIETO Y€pe3 JaMIIOUKy, OT HAPsLDKEHHS Ha HEil.

13. Onpenenenue KII/] narpeBaresns.

14. UccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSIHHBIX MarHUTOB.

15. VI3yueHue MarHuTHOTO IOJISI IOCTOSSHHBIX MAarHUTOB MPU UX 00bEIMHEHUH U Pa3AeiICHUH.

16. UccnenoBanue AeMCTBUS JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYILIKU C TOKOM U MarHuTa
OT CUJIbI TOKA M HANPABJICHUS TOKA B KaTYIIKE.

18. 3yueHue AeCTBUSA MarHUTHOTO NOJIS HA IPOBOJIHUK C TOKOM.

19. KonctpyrnpoBaHue U u3ydeHue paboThl 3JEKTPOABUTATEIS.

20. U3mepenue KIIJI anekTpoaBUraTeIbHOM YCTAaHOBKH.

21. OnbITHI IO UCCIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHON MHAYKIIMH: HCCIICJOBAaHUE U3MEHEHHI
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe JaBuxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTD
MEXaHUYECKOro JBMKEHUsA. PaBHOMEpHOE NpsMOJIMHETHOE NBHKeHue. HepaBHOMepHOE NpsIMOTMHEHHOE
nekeHue. CpeHss 1 MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMoiuHeHHoe naBwkeHue. CBoOogHoe mazeHue. OMbITHI
Tlanumnes.

PaBHOMepHOE nBHXKEHHE MO OKpYXHOCTH. Ilepron u yactora obpamieHus. JluHeiiHas u yriopas
ckopocTu. LIeHTpocTpeMHUTENBHOE YCKOPEHUE.

Ilepebii 3axkoH HerotoHa. Bropoii 3akoH Hserorona. Tperuii 3akoH Herorona. IlpuHuummn
CYyNEPNO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHUS CKOJBKEHUsS, CHJIAa TPEHUs MOKOS,
JIPyTH€ BUbI TPEHHUSI.

Cuna TSXKECTH U 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEHHE CBOOOIHOro majeHus. [[BuxeHue
rmaneT Bokpyr Comnnna. [lepBas kocmudeckasi ckopocTb. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue MmarepuanbHON TOukH. AOcOiOTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. L{eHTp TsokecTH.

Nmnynsc Tena. MU3menenne umnyinbca. IMnynbe cuiibl. 3aKOH COXpaHEHUs! UMITyJbca. PeakTuBHOE
JIBIDKCHHE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa CUI TSXKECTH, YIPYrocTH, TpeHus. CBs3b SHEPTUU U
pabotel. [loTeHnnanpHas YHEPTUs Tela, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMiu. [loTeHnanpHas YHeprus
ckatol npyxunbl. Kunetnmdeckass sHeprus. Teopema O KMHETHYECKOW SHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN.

Jemoncmpayuu.

1. HabGmrogeHne MeXaHU4YECKOTO ABUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE NIyTE€H M TPACKTOPHUM ABUKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIbHO Pa3HbIX Tel

oTcuéra.

3. H3mepeHne CKOPOCTH U yCKOPEHUS NPSIMOIMHEWNHOTO IBUKEHUS.

4. MHccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMS.

5. HabmioneHue ABUXKEHHS Tella MO OKPYKHOCTH.

6. HaOmrogenue MexaHMUYECKUX SIBICHUH, MPOUCXOAALIMX B cucteme otcuéta «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIFHO KaOMHETa (PH3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJIa OT MacChl TeJla U JICUCTBYIOIIECH Ha HETO CHUJIBI.

8. HaOmroneHnue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tena pyU yCKOPEHHOM JIBUKEHUH.

10. Ilepenaua umnysbca npu B3aUMOAECUCTBUU TEN.
11. IIpeoOpa3zoBanus SHEPTUHU TIPH B3aUMOJCHCTBUN TE.



12. CoxpaHeHHEe UMITYJIbCA IPU HEYIIPYTOM B3aUMOJIEHCTBUY.
13. CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOCHCTBUU.
14. HabmroieHre peakTUBHOTO JIBHKEHUSI.
15. CoxpaHeHre MEXaHHUYECKON SHEPTUU ITPU CBOOOTHOM MaJCHHUH.
16. CoxpaHeHrEe MEXaHUUECKON S3HEPTUU [TPU JIBUKEHUU TeJa M0 JEHCTBUEM NPYKUHBI.
Jlabopamopuusie pabomot u onvimel.
1. KoncTpynpoBaHHe TpakTa [yl pa3roHa U JaJbHEHIIEro paBHOMEPHOT'O ABM)KEHHUS LIApUKa WIN
TEJEKKH.
2. OmnpeneneHue cpeaHe CKOPOCTH CKOJIbKEHUs OpyCKa WIIM JBM)KEHUS IIApUKa MO HAKIOHHOM
IJIOCKOCTH.
Onpenenenre ycKOpeHUs Tejla NPy PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW IJIOCKOCTH.
4. HWccnegoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHHU IpPU PaBHOYCKOPEHHOM JBM)XEHHH 0e3
Ha4aJbHOW CKOPOCTH.
5. TlpoBepka TUIOTE3bI: €CIU MPH PAaBHOYCKOPEHHOM JBHKEHUH 0€3 HAa4allbHON CKOPOCTH IYyTH
OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABJICHHUS.
Onpenenenne KodhUITUEHTA TPSHUSI CKOJIBLKCHHSL.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenre paboThl CUJIbI TPEHUS NP PAaBHOMEPHOM JIBM)KEHUHU TeJa 110 FOPU30HTAIBHOM
MTOBEPXHOCTH.
10. Onpenenenne paboThl CUIIBI YIPYTOCTH IIPH MOIBEME TPy3a C UCIIOIB30BAaHUEM HEIOABMYKHOTO
Y TIOJIBUYKHOTO OJIOKOB.
11. 3y4yeHue 3ak0HA COXPAHEHUS SHEPTUU.
Pa3znen 9. Mexanuveckne KoJje0aHUs U BOJHBI.
KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: eprol, 4acToTa, aMIUIUTYAa.
Marematuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeIbHOM JABIKEHUH.
3aryxatomue koyiebanus. BeiHyknennbie konebanus. Pesonanc. Mexanunueckue BoiHbl. CBOMCTBA
MeXaHWYecKux BONH. [IpomonbHBIE U TOMEpeyHble BOJHBL. J[MMHA BOJXHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHUE BOJIHBI.
3Byk. [’ poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xonebaHuii Te moj 1eHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.
Habumtonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmroienne BeIHYX/IEHHBIX KOJI€0aHUI 1 pe30HaHCca.
PacrnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHUYECKUI PE30HAHC.
ﬂaﬁopamopnbw padomout u onvimol.
1. Ompexnenenne 4acTOTH U IEPHO/Ia KOJICOAHMIT MATEMAaTHIECKOTO MasTHHUKA.
2. OmpezaeneHue 4acTOTHI U MEPHOJa KOJICOAHHI TPYKMHHOTO MasTHUKA.
3. HWccnenoBaHue 3aBUCMMOCTH IepHOJa KoJeOaHWN MOJBEHIEHHOTO K HHUTH Ipy3a OT JAJUHBI
HUTH.
4. MHccnepoBaHue 3aBUCUMOCTH MEpHOAa KOJIeOaHUN TPYKWHHOTO MAasgTHUKA OT MacChlI Tpy3a.
ITpoBepka HE3aBUCUMOCTH IEepHo/ia KojebaHuil rpysa, MoJBEIIEHHOTO K HUTH, OT MacChl Irpys3a.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHoJa KoyieOaHU MPYKUHHOTO MasiTHUKA OT
MAacChI Tpy3a U KECTKOCTH MPYKUHBL.
7. W3mepeHune ycKOpeHHUs CBOOOHOTO ITaICHUS.
Pa3nea 10. D1eKTpOMarHuTHOE MoJIe M 3JIEKTPOMATrHUTHbIE BOJIHBI.
DONEeKTPOMarHuTHOE ToJIe. JJEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ixana 31eKTpOMarHUTHBIX BOJH. VICIIONb30BaHME AIEKTPOMArHUTHBIX BOJH JIJIsSi COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

het

LRI

S e e e

bt



Jemoncmpayuu.

1. CBoiicTBa JEKTPOMArHUTHBIX BOJIH.

2. BonHoBbI€ CBOWCTBA CBETA.

Jlabopamopuusie pabomot u onvimel.

1. V3yueHue CBOWCTB JIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOHMIILHOTO Tele(OoHa.

Paznen 11. CBeToBbI€ SIBJICHUS.

JIyyeBas mozxenb ceta. Mctounuku cBera. llpsmonuHeliHoe pacnpocTpaHEHHE CBETa. 3aTMEHUs

Comnua u JIynel. Otpaxenue cBera. [mockoe 3epkano. 3akOH OTpa)KEHHs CBETA.

[Tpenomnenue cBera. 3akOH MpeloMIICHHsT cBera. [lolHOE BHYTpEHHEE OTpaKCHHE CBETa.

Hcnons3oBaHue MOJIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKUX CBETOBOAAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema goroamnmnapara, MUKpOCKoIa U Teneckona. ['nas

KakK OIITU4YECKadA CUuCTemMa. BJ'II/I30pyKOCTB " JaJIbHO30PKOCTb.

Paznoxenune Oenoro ceera B cnekTp. Omnbithl HploToHa. CrokeHHE CHEKTPaJbHBIX ILIBETOB.

ZII/ICHepCI/IH CBCTaA.

Jemoncmpayuu.

[IpsmonuHEeitHOE pacpocTpaHeHHEe CBETA.

OTtpaxkeHue cBera.

[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

[Ipenomiienune ceera.

OnTUYeCKUN CBETOBOI.

Xon nydeit B cobuparouieil JuH3e.

X0 ny4del B pacCeuBaroLLIeH JIMH3E.

[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

[TpunHmn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOTA.

10. Mogensb rna3sa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6€10T0 CBETA MPHU CIOKEHNUU CBETA PAa3HBIX IIBETOB.

Jlabopamopuvie padomol u onvimul.

1. WccnenoBaHue 3aBUCUMOCTH YIJla OTPa)KE€HUs CBETOBOTO Jy4ya OT yIJia MaJeHHUs.

2. V3yueHue XapakTEpUCTUK U300paKeHHS MPeMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJla MPEJIOMIIEHUS CBETOBOT'O Jiy4ya OT yIJla MaJeHUs Ha TPaHUIe
«BO3IYX—CTEKIIO».

[Tonyuenue n300paskeHH C TOMOIIBI0 COOMPAIOIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.

OnBITHI 110 Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB P UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Paznen 12. KBanToBbI€ sIBJICHUS.

Onwitel Pesepdopna u mmanerapHas moaens atoMa. Mopens aroma bopa. Hcmyckanue wu
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MOIJIOIIeHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Aub(a-, O6era- U ramma-usiaydeHus. CtpoeHue aToMHoOro sjapa. HykiaoHHas

MOJIETb aTOMHOTO sipa. M3oronel. PannoaktuBHbie npeBpamnienus. [leprnoa nomypacnaga aTOMHBIX SIAED.

azaep.

SAnepHble peakiuy. 3aKOHbI COXpaHEHUS 3apsI0BOIO U MACCOBOTO YMCEI. DHEPIUs CBSI3U aTOMHBIX
CB43b Macchl M 3HEpruu. Peakiuu cunte3a u aenenus saep. Mcrounuku sneprun ConHua v 3BE37.
SAnepnas sHepreTuka. JleicTBUs paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.
emoncmpayuu.

CrexTpsbl U3JIy4eHUS U TIOTJIOLIECHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopo/a.

Ha6mronenue tpexoB B kamepe Bunbcona.

Pabora cuérurka HOHM3UPYIOIUX U3ITYYECHUH.

Perucrpanus nznydeHust pupOIHBIX MUHEPATIOB U MTPOTYKTOB.
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Jlabopamopmuvie pabomul u onvimol.

1. HaOmntoneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyYEHUSI.

2. HccnenoBaHue TpPEKOB: H3MEPEHUE SHEPrUM 4YaCTUIBl [0 TOPMO3HOMY nyTH (1O

dboTorpadusam).

3. H3mepeHue paauoakTUBHOTO (poHa.

IToBTOPUTENBHO-00001IAKO M MOAYJIb.

[ToBTOPUTENBEHO--0000IAIONUI  MOAYJIp TpETHA3HAYCH I CHCTEMAaTU3allid W O0OOIICHHS
MIPEIMETHOTO COJEP>KaHUS U OIbITa JEATEIbHOCTH, NPUOOPETEHHOrO0 MpPU H3YYEHHH BCEro Kypca
¢u3MKM, a TakxKe /I TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY O3K3aMeHy MO (u3UKe ISt
o0ydJaronuxcs, BEIOPaBIINX 3TOT YUYESOHBIN MPEIMET.

[Ipy u3ydyeHUn AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JCATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecneuynBaeTcs JOCTHKEHHE TMPEAMETHBIX M METanpeIMEeTHBIX IUIaHUPYEMBIX
pe3yabTaToB 00ydeHus, pOpMUPYETCS €CTEeCTBEHHOHAYYHAss TPAMOTHOCTD: OCBOCHHE HAyYHBIX METOIOB
WCCIIEIOBAHMS SBIICHUIN MPHUPOABI U TEXHUKU, OBIAJCHUE YMEHUSMU OOBSICHATH (PU3MUECKUE SIBICHUS,
MIPUMEHSSI IOJTyYeHHBIE 3HAHUSI, pElIaTh 33J]a4H, B TOM YHCJIE KAU€CTBEHHBIC U SKCIICPUMEHTAIIbHBIC.

[IpuHIMIIMATBEHO AESITENPHOCTHBIM XapaKTep NaHHOTO paszfelia peanu3yercs 3a C4ET TOro, 4uTo
00y4JaroImuecs BHITIOIHSIOT 3aJaHHsI, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HAHUW pACIO3HABATh M HAYYHO OOBSCHATH (DU3UYECKUE SIBICHUS B
OKpY>Karolllel IpUpo/ie U IOBCETHEBHOM KU3HH;

MCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEOBaHUS (PU3UUECKUX SBJIICHUH, B TOM YHUCIIE AJISl IPOBEPKU
TUIIOTE3 U TIOJIYYCHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI Hanboyiee BAXKHBIX JOCTHIKEHHI COBPEMEHHBIX TEXHOJIOTUM, HApUMED,
MPAKTUYECKOTO HCIIOIB30BaHUS PA3IMYHBIX MCTOYHHUKOB SHEPTMH HA OCHOBE 3aKOHA MPEBPAILCHHS U
COXPAaHEHHUS BCEX U3BECTHBIX BHIOB DHEPTHH.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI
W3yuenne (GuU3MKM Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHMs HAINPABICHO Ha JOCTHXKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB.
B pesynbrate nm3ydeHus (U3MKUA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS y 00ydarolierocs
OyayT cOpMUPOBAHBI CIEAYIOLINE TNYHOCTHBIE PE3YIbTaThl B HYaCTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
- IPOSIBJICHUE UHTEpeca K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (PM3NUECKO HAyKH;
- IEHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaskKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
- TOTOBHOCTh K aKTHBHOMY Y4aCTHIO B OOCYKIEHHH OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX IPoOIieMm,
CBSI3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHKEHUN PU3UKH;

- OCO3HAHHE BAXHOCTU MOPATbHO--3TUYECKUX MPUHITUIIOB B JEATEILHOCTH YUEHOTO;
e 3)3CTeTHYECKOro BOCIMTAHMS:

® - BOCIIPUATHUC ICTCTUUCCKUX KAYCCTB (I)I/I3I/I‘{CCKOI71 HAayKH: ec TapMOHHUYHOTI'O MMOCTPOCHU, CTPOI'OCTH,
TOYHOCTH, TaKOHUYHOCTH,

e 4) 1IeHHOCTH HAY4YHOI'0 MO3HAHMS:

® - OCO3HAHME IEHHOCTHU (PU3MYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTAa IO3HAHUS MHpA, OCHOBBI
Pa3BUTHA TCXHOJIOTUH, BAXKHCUIIICU COCTABJIAIOIICH KYJIbTYPhI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON AESITETbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS K IMOIMOHAIBLHOIO 010Ny U



® - OCO3HAHHE IICHHOCTH Oe30macHOro o0Opa3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BRXHOCTH NpaBUi O€30MacCHOr0 IOBEJCHMS Ha TPAHCIOPTE, Ha JOporax, C 3JIEKTPUUYECKHM U
TEIUIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e - chopMHPOBAHHOCTH HaBbIKA peduIeKCUH, IPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TaKOIo e IIpaBa y
Jpyroro 4ejioBeKa;

e 6) TPYZ0BOIO BOCIINTAHMSA:

® - AKTHBHOE Y4YacTHE€ B pEIICHUH TMPAKTHUECKUX 3amad (B paMKax CeMbH, 00pa3oBaTeIbHOM
OpraHu3aliy, TOPO/a, Kpasi) TEXHOJIOTUYECKOH U COLMAIIbHONW HANpPaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U GU3NYECKUX 3HAHUMH;

® - MHTEpEC K MPAKTUYECKOMY U3YUYCHHUIO POodecCcri, CBI3aHHbIX C (PU3UKOIA;

e 7)3K0JIOTHYECKOr0 BOCTIMTAHUS:

® - OpHEHTalUs HAa NMPUMEHEHHE (PU3MUYECKUX 3HAHWU NIl PEUICHHS 3a7ad B 00JacTH OKPY)KaIoIIeH
cpezbl, IJIAaHUPOBAHUS ITOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX IOCJIECTBUN ISl OKpYXKAoIeil cpeibl;

® - OCO3HaHHE IMT00ATBHOTO XapaKTepa HKOJIOTUIECKUX MPOOIIEM U ITyTEH MX pelICHUs;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJI0BUAM CONMAJILHON U MPUPOIHOI cpelbl:

e - MOTPeOHOCTH BO B3aWMOJICHCTBHM TIPH BBINOJHEHHH HCCICJOBAHUN W TMPOEKTOB (U3NUECKOI
HAIpaBJICHHOCTH, OTKPBITOCTD OIIBITY XU 3HAHUAM JAPYT'UX;

® - [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTHUECKYIO JesTeIbHOCTD;

e - noTpeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHHWH, B TOM yHcie (HOpPMYyIUpOBaTb HJIEU, MOHATHS,
TUIIOTE3bl O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

e - OcO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

® - [IJJAHUPOBAHHUE CBOETO Pa3BUTH B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

e - CTpeMJIEHHE aHAJIM3UPOBATH U BBIABIATH B3aMMOCBSI3M MPUPOJBI, OOIIECTBA U 3KOHOMHUKH, B TOM
YHCIIe C MCII0JIb30BaHHEM (PU3NYECKUX 3HAHUM;

® - OIICHKA CBOUX JEWUCTBUU C y4ETOM BIUSHUS Ha OKPYKAIOLIYIO CPEIy, BO3MOXHBIX INTOOAIbHBIX
IIOCJIE/ICTBHM.

METANPEJMETHBIE PE3YJIbTATHI
B pesynbrate ocBoeHHs mporpammbl 1o (pu3uMke Ha YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHUS Y
oOyuarorierocst 6yayT chopMupoBaHbl MeTanpeIMeTHbIE Pe3yJbTaThl, BKIIOUAIOIINE TO3HABATEIIbHBIC
yYHHUBEpCATbHbIE y4eOHbIE JIeHCTBUSA, KOMMYHUKATUBHBIE YHUBEpCalbHbIE YyueOHbIe JeCTBUS,
pEryJSaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

bazoBble Jloruyeckue JaeiicTBUA:
® BBISBISTH M XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOHEKTOB (SIBICHUH );
® YCTaHABIIMBATh CYIIECTBEHHBIM NpPHU3HAK KIacCHU(PHUKAIMU, OCHOBAHUS IS O00OOIIEHUS U
CpaBHEHHS,
® BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYUS B pPAacCMaTpPUBAcMBIX (akTax, JTaHHBIX |
HaOJTIOICHUSX, OTHOCAIINXCS K (DU3UIESCKUM SIBIICHUSM;
®  BBISBISTH PUYMHHO--CIICICTBEHHBIE CBS3H MPH U3YYCHUH QU3UUYECKUX SBICHHUH U MPOIIECCOB,
JeNIaTh BBIBOJIBI C UCIOJB30BaHUEM JCIYKTUBHBIX W WHIYKTHBHBIX YMO3aKIIOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEITUUHH;
® CaMOCTOSITEILHO BBIOMpATh CMOCOO pemeHus ydeOHoM Qu3nueckor 3amgaum (CpaBHEHHUE
HECKOJIbKUX BapUaHTOB pEIlEeHUs, BHIOOpP HamOosIee MOIXOSIIET0 C YyYETOM CaMOCTOSITEIHLHO
BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble ucciaenoBarejabLCcKue NeiCTBUA:
®  ICIIOJIb30BAaTh BOMPOCKI KaK MCCIEA0BATEIHCKUI HHCTPYMEHT TTO3HAHWS;



MPOBOJUTH IO CAMOCTOATENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECJIOXHBIA (QU3HUeCcKUuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHUE (PU3UYECKOTO SIBICHUS;

OLIEHUBATh HAa TPUMEHHMOCTh M JIOCTOBEPHOCTh WH(POpPMAIMIO, TONYYEHHYI0 B XOJe
HCCIIEIOBaHMS WM SKCIIEPUMEHTA;

CaMoCTOSITENbHO (OpMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO
HaOII0/IeHUs, OIIbITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JasibHEiIIee pa3BUTHE (U3WYECKUX NPOIECCOB, a TaKXkKe
BBIJIBUTATh NPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

MPUMEHSTH PA3JIUYHBIE METO/IbI, HHCTPYMEHTHI M 3alIPOCHI IIPH MOUCKE U 0TOOpE MHpOpMaun
WIN JaHHBIX C y4ETOM MPEATIOKEHHON YaeOHOH (PU3NUecKoii 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALIMIO PA3JINYHBIX BUJOB U
¢bopM npencTaBieHMs;

CaMOCTOSITENIPHO ~ BBIOMpAaTh  ONTUMAIbHYIO (QOpMy mpencraBieHUs HHPOPMALUU H
WUTIOCTPUPOBATh pelIaeMble 3a/1a4 HECIOXKHBIMU CXEMaMHU, luarpaMMaMu, HHOU rpadukoil u
X KOMOMHAIUSMU.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

B XO/€ OOCYXKIEHHs y4eOHOro mMarepuaia, pe3yJbTaToB JIaOOpaTOPHBIX padOT M IMPOEKTOB
3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKZaeMOW TEMBbl M BBICKAa3bIBAaTh HJICH, HAIlCJICHHBIC Ha
pellIeHre 3aa4i U oJIepKaHue 01arokenareaIbHOCTH OOIEHUS;

COIOCTABJIATh CBOM CYXJICHHUS C CYXICHUSMH JAPYIMX YYaCTHHKOB JIUajiora, OOHApYXHBATh
pa3IM4Me U CXOICTBO MO3ULIMIA;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

NyOJINYHO MPEJCTaBIATh PE3yJbTaThl BBITOJHEHHOIO (DU3MUYECKOrO OmbiTa (IKCIEPHUMEHTA,
HCCIIeTOBAHMSI, IPOEKTA);

MOHMMAaTh ¥ WCIIOJIb30BaTh TPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHOH pPabOTHI IpH
pelIeHnN KOHKPETHON (pU3nYecKoil npoOaembl;

NPUHUMATh LI€JM COBMECTHOM NeATENbHOCTH, OPraHU30BbIBATh JIEHCTBUSA MO €€ JOCTHXKEHUIO:
pacmpenenaTh poju, 00CYyXAaTh MPOIECChl U Pe3yJbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JTFOJICH;

BBITIOJIHATH CBOIO 4YacTh pabOTHI, JOCTUTas KAa4eCTBEHHOTO pe3ysibTaTa II0 CBOEMY
HaTIPaBJICHUIO U KOOPJAMHUPYS CBOU JCUCTBUS C APYTUMH WICHAMHA KOMaH/IBI;

OLIEHUBATh KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOJAYKT MO KPHUTEPHUSIM, CaMOCTOSTENBHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmu3anmus:

BBISIBIIIT TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHTYyallUsX, TPEOYIOIMX Il pEIIeHHs
(bu3NyecCKrX 3HAHUI;

OpPUEHTUPOBATHCS B PA3NUYHBIX MOJAXOAAX MPUHATHS PEIIeHUH (MHIUBUIAYyaTbHOE, PUHSATHE
pelIeHUs B TPYyMIIe, MPUHITHE PEIICHUI TPYIIOoi);

CaMOCTOSITENTFHO ~ COCTaBIISITh ~ QJTOPUTM  pEIICHHS (QHU3MUECKOW 3aJayd WM TUTaHa
UCCIEOBaHUST C Y4€TOM HUMEIOIIMXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeaaraeMbie BAPUAHTHI PEIICHUH;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:

JIaBaTh aJ€KBAaTHYIO OLIEHKY CUTYallUH U IIPEAIAraTh IiaH €€ U3MEHEHHUS;



® OOBSCHATH MPUYUHBI TOCTHKEHUS (HEAOCTIKCHHUS) PE3yIbTATOB JESATEIBHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBIMOIHEHUS (PUINIECKOTO
WCCIEA0OBAaHUSl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, MU3MEHUBIIUXCS CUTYyalluH,
YCTaHOBJICHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIECHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIIOBUSM;

® CTaBHUTH ce0s HA MECTO JPYroro 4YejoBeKa B XOJE CIOpa WM JAUCKYCCHU Ha HAy4YHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

® [pU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHUH (PU3NUECKHX 3a/1a4 WIH B YTBEPXKICHUSIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOy4yeHus B 7 Kjacce IpeaIMeTHBIC Pe3yabTaThl HA 0a30BOM yPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

WCIOJIB30BATh MOHATHA: (PU3NYECKHE U XUMHUYECKHUE SBIICHHUS, HAOIIOIEHHE, YKCTIEPUMEHT, MOJIEb,
THIIOTE3a, eIUHHUIBI (DU3NYECKHX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHbIE COCTOSIHHS BEIIECTBA
(TBEpmOE, XKHIKOE, razoo0pa3zHOE), MEXaHMYEeCKoe JBM)KEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPHS, paBHOJACHCTBYIOIAs cuia, nedopmanus (yrnpyras, IiacTH4ecKas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

pasnmuyath siBieHus (qudQy3us, TEIUIOBOE JBIKECHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBUKCHUE,
HEPABHOMEPHOE JIBW)KEHUE, HWHEPLHUsA, B3aUMOJEHUCTBUE TE€J, PaBHOBECUE TBEPABIX TEI C
3aKperIEHHON OCBIO BpALIEHUS, Nepejada JaBjeHUs TBEPABIMU TEIaMM, JKUJIKOCTSIMH U ra3amu,
aTMoc(epHOe JaBJeHUE, IJIaBaHUE Tell, MPEBpAIlEHUs] MEXaHUYECKOW PHEPruu) MO ONUCAHMIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacrio3HaBaTh NPOSBICHUE M3YUYEHHBIX (U3NYECKUX SBJICHUH B OKPYKAIOLIEM MHpE, B TOM 4YHCIE
¢usnyeckue SBIECHUS B IMPHPOJIE: NMPUMEPHI ABWKEHHS C PA3IUYHBIMU CKOPOCTSIMH B XHBOH H
HEXHUBOW MPHUPOJE, AEHCTBHE CUIIbI TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOIO JaBICHUS
Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO, ppIYar B TeJI€ YeJI0BeKa, IPU ITOM MEPEBOJUTH MTPAKTUYECKYIO
3a/1auy B y4eOHYIO, BbIIETATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBICHMUI;
OIUCHIBATh M3YUYECHHBbIE CBOWCTBA Tel U (U3NYECKHUE SBJICHUS, UCHONb3Yd (PU3MUYECKHE BETMUMHBI
(Macca, 00BbEM, IUIOTHOCTh BELIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YIIPYTOCTH,
CHJIa TSKECTH, BEC TeJa, CUJa TPEHUs, JaBiieHne (TBEPIOTO Tela, )KHUJIKOCTH, Ta3a), BEITAJIKUBAIOIIAs
cujla, MeXaHudeckas paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(DPHUIHEHT MOJIEe3HOrO
NeNCTBUSL MEXaHU3MOB, KHMHETHYECKass W MOTEHLMaJbHas SHEPrus), MpU ONHCAHUU MPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUYUH, X 0003HAUCHUS U €IMHULBI (PU3UUECKUX
BEJIMYMH, HAXOAWTHh (OPMYIbI, CBS3BIBAIOLIME JaHHYI0 (GU3NYECKYI0 BEIMUUHY C JPYTHUMHU
BEJIMYMHAMH, CTPOUTH IPaUKHU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHMS M MPOIECCHI, UCIIObB3YS MPaBHIa CIOXKEHUS
cun (BIoJib OJHOM TMpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS
pbryara (670Ka), «30JI0TOE MPABUIIO» MEXAHWKH, 3aKOH COXPAaHEHHMsS MEXaHHMYECKOW SHEepruu, Mpu
3TOM J]aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATh €T0 MaTEMaTHYECKOE BHIPAKEHUE;
OOBSICHATh (PM3MUECKHUE SIBJICHHUS, MPOLIECCH U CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE CUTyalui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH IPUYUHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH
o0BbsCHEHHE M3 1—2 JIOTMYECKMX MIaroB ¢ OMOpodl Ha 1—2 WM3y4YeHHBIX CBOWCTBA (PU3UUYECKHUX
SBJICHHUM, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3ahaud B 1—2 neicTBUA, UCMONB3YysS 3aKOHBI M (OPMYJbI, CBS3BIBAIOLIUE
¢u3nyeckue BEIUYMHBL: HA OCHOBE aHajM3a YCJIOBHSA 3a/JayMd 3alUChIBaTh KpaTKOe YCIOBHE,
MOJICTABIIATh (PU3NYECKHE BEIUYMHBI B (OPMYIBI U MPOBOAUTH PACUETHI, HAXOJUTH CIIPABOYHBIC
JAHHbIE, HEOOXOUMBIE JUIsSl PELIEHUs 3ajjay, OLEHUBATh PEAINCTUYHOCTh MOJIyY€HHON (U3MUECKOU
BEJIMYHHBI;



® pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTH MIPH MOMOIIN (PU3HUECKUX METOJIOB, B OMUCAHUHI
UCCIIEIOBaHMUS  BBIACIATh  MPOBEpSIEMOE  MpeArnojoxkeHue  (TUroTesy),  pasiaudath |
MHTEPIPETHPOBATH MOJYYCHHBIH pe3yJlbTaT, HAXOAUTh OIIMOKH B XOJE€ OIMbITA, JEJIaTh BHIBOABI 1O
€ro pe3yibTaram;

® T[POBOJIUTH OIBITHI O HAOMIOACHUIO (U3NYECKUX SBICHUH WIM (U3UYECKUX CBOWCTB TEII:
(dbopMyIHpOBaTh TPOBEpsSEMBbIC TMPEANONIOKEHHUS,, COOMpPAaTh YCTAHOBKY U3 MPEUIOKEHHOTO
000pynOBaHUs, 3aIIUCHIBATH XO/I OMBITa U (HOPMYIUPOBATH BHIBOJIBI;

®  BBIIOJHATh IPSIMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MAacChl TeJla, 00bEMa, CUJIbI U TEMIIEPATYPHI C
MCIOJIb30BAaHMUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3aHUS MPHOOPOB € YUETOM
3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUN;

® TPOBOJIUTH HCCIECIOBAHME 3aBHCHUMOCTH OJHOW (PM3MUYECKOW BEIUYMHBI OT JApPYyrod ¢
HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTU IYTH PaBHOMEPHO JBUXKYIIETOCs Tena OT
BPEMEHH [IBIDKEHHUS Tella, CHUJIBI TPEHHsI CKOJBXKEHHS OT Beca Tela, KadecTBa 00padoTKH
[IOBEPXHOCTEH T€I M HE3aBHUCUMOCTH CHJIbI TPEHHS OT IUJIOLIAAM COINPUKOCHOBEHUS TEJ, CHJIBI
YIPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu Tena u
OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEeJIO, YCIOBUM IUIaBaHMSI TeJl, YCIOBHM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAHUM y4EOHOI'O MCCIIE0BAaHUS, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIELys
MPeIJI0KEHHOMY TUIaHy, (UKCUPOBATH PE3yNIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHH
B BUJIC TIPEUIOKEHHBIX TaOJHII U TPaUKOB, A€TaTh BHIBOAKI 110 PE3yabTaTaM HCCIICIOBAHMUS;

® T[POBOJUTH KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYMH (IJIOTHOCTh BEHIECTBA KHUAKOCTU H
TBEPAOrO Teja, CUjla TPEHUS CKOJIBKEHHUS, IaBJICHHE BO3/1yXa, BHITAIKMBAIOIIAS CHJIA, AEHCTBYIOIIAs
Ha TMOTPYKEHHOE B KUIKOCTb TEJO, KOA(P(QUIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXaHU3MOB),
clenys MPeAsioKeHHON MHCTPYKIIUU: TIPU BBITTOTHEHUN M3MEPEHUN cOOUpaTh dKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIYMCIIATH 3HAYCHUE UICKOMOM BEJTUYHHBI

e coOuoJaTh NMpaBuiia TEXHUKHU O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000py/I0BaHUEM;

e yKa3plBaTh MPUHIUMBI JEHCTBUS MNPHOOPOB U TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOINAIOLINECs COCYZbl, OapoMeTp, phlyar, MOJBHMXHBIH W HEMOJBUXKHBIM OJIOK,
HAaKJIOHHAS MIJIOCKOCTh;

® XapaKTepU30BaTh MPHUHIIUIIBI IEHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOi
Ha UX ONUCaHHs (B TOM YHCIe: MOAUIMITHUKH, YCTPOWCTBO BOAOIPOBOA, THIPABINYECKUHN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETp), UCIOIb3Ys 3HAHUS O CBOMCTBAX (U3NUYECKUX
SIBIIGHUN U HE0OXO0AUMBbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® T[PUBOAUTH MPHUMEPHl (HAXOIUTh HWH(MOPMALMIO O MpPHUMEpax) MPAKTUYECKOTO HCIIOIh30BAHU
¢u3nUecKux 3HaHUN B MOBCEIHEBHOW >KM3HU AJs obecreueHus: 0€30MacHOCTH MpHU OOpalleHUuH ¢
npubopamMu ¥ TEXHUYECKUMHU YCTPOICTBAMH, COXPAaHEHUS 370pOBbS U COONIIOJIEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

® OCYUIECTBIATH OTOOpP MCTOUYHHUKOB HH(popmanuu B VHTEepHETe B COOTBETCTBUU C 33JaHHBIM
MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U MMYTEM CPAaBHEHHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITHE MHGOPMAITUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBOM U MOXKET OBITh HEJOCTOBEPHOIA;

® ICIIOJIb30BATh MPH BHINOJHEHUH YUEOHBIX 3a/laHUl Hay4YHO--TIONYJISIPHYIO JINTEPATYPY (PU3HUECKOTO
COJIep’KaHusl, CHOpaBOYHBIE MaTepHualbl, pecypchl cetu VIHTepHeT, BiageTh NpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHbIE U YCTHBIE COOOIEHHS Ha OCHOBE 2—3 HCTOYHUKOB
nHpopManuu (U3NYECKOTO COACPNKAHUSA, B TOM YHUCIIE MYyOJWYHO JENaTh KPaTKHE COOOIIECHUS O
pe3ynbraTax MPOEKTOB WIN YI€OHBIX UCCISIOBAHUN, IIPU 3TOM TPAMOTHO UCIOIb30BaTh N3YYCHHBIH
MOHSATUHHBIN anmapart Kypca (U3uKH, COTPOBOXKIAThH BRICTYIIJICHUE TIPE3EHTAIIUCH;

® T[pU BHINIOJHEHUHM Y4YEOHBIX MPOEKTOB W HCCIEAOBAHUN paclpeneNaTh O0S3aHHOCTH B TPYNIE B
COOTBETCTBUH C MOCTABJICHHBIMU 33Jla4aMU, CICAUTH 32 BBINOJIHEHUEM IUIaHA JEUCTBUH, aJ€KBaTHO



OLICHUBAThb COOCTBEHHBIH BKJIad B ACATCIIBHOCTH TIPYyHIIbl, BBICTPAUBATL KOMMYHUKATUBHOC
BSaHMOHCﬁCTBHe, YUYUTBIBasA MHCHUC OKPYKAIOIIUX.

K koniy o0y4yenus B 8 kiiacce mpeaMeTHbIe pe3ysbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPAKaTh

c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

HCIIOJIb30BaTh IOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE ABU)KEHHME aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUIMYECKME W aMop(Hble Tesa, HACBILEHHBIM U
HEHaCBILIECHHBIN NIap, BJIAXKHOCTb BO3/1yXa, TEMIIEpATypa, BHYTPEHHSISI SHEPIUs, TEIIOBOM IBUraTEllb,
JJIEMEHTApHBIA DJIEKTPUYECKUM 3apsf, JJICKTPUYECKOE II0JIe, IPOBOJAHUKM M JUDJIEKTPHKH,
IIOCTOSIHHBIN JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

pasnuyarh sBJIEHUS (TEIJIOBOE pacIIMpEeHHE U CXKaThe, Teruloneperaya, TEIJIOBOE PaBHOBECHE,
CMauMBaHME, KalWUIAPHBIE SBICHUS, WCIApPEHUE, KOHICHCALMS, IUIABICHHUE, KPHUCTaUIM3aLUs
(oTBepaeBaHue), KWUIIEHHE, TeIUlonepenaya  (TEIJIONPOBOAHOCTb, KOHBEKIUA, HU3IyYCHHUE),
IEKTpU3alMs  TeJ, B3aUMOJEHCTBUE 3apsioB, [JEHCTBUSA DJJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JAECWCTBME MAarHUTHOTO IIOJISI HA IMPOBOJHUK C TOKOM,
JIEKTPOMArHuTHas MHIYKLKSA) HO ONMCAHUIO HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SIBJICHUE;

pacro3HaBaTh IPOSIBIECHUE M3YYEHHBIX (PM3NYECKUX SBJICHUHA B OKPY)KAIOLIEM MHpE, B TOM 4YHCIE
¢bu3nyeckue SBIECHUS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE M KallUJUIIPHbIE SBJICHUS B IPUPOJE,
KpUCTaJUTBI B Tpupoae, nznydenne CosHIa, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE
pOCBl, TyMaHa, HHeEs, CHEra, JJICKTPUUECKHE SBJIECHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX
OpPraHU3MOB, MAarHUTHOE IoJie 3eMJIH, Apeid IOII0COB, POJIb MAarHUTHOTO TOJS JJIsl JKU3HU Ha
3emiie, MOJIAPHOE CUSHUE, NIPU ATOM IEPEBOAUTH NMPAKTHUECKYIO 3ajjauyy B y4eOHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUN;

OIUCHIBATh M3YUYECHHBbIE CBOWCTBA Tel U (U3NYECKHUE SBJICHUS, UCHONb3Yd (PU3MUYECKHE BETMUMHBI
(TemnepaTypa, BHYTPEHHsSI SHEPrusi, KOJMYECTBO TEIUIOTHI, yJelbHas TEIIOEMKOCTh BEIECTBa,
ylenbHas TEIJIoTa IUIaBJIEHUS, yleJabHas TEIJIoTa MapooOpa30BaHUs, yJelbHas TEIJI0Ta CrOpaHus
TOIINBA, KO3()(PUIMEHT MOoNe3HOro AEWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAs BIAXXHOCTb
BO3/lyXa, OJIEKTPUYECKUH 3apsi, cujaa TOKa, DJJIEKTPUUECKOE HamNpsKEHUE, COIMpPOTUBICHHUE
IIPOBOJIHUKA, YJEJIbHOE CONPOTUBIICHUE BELIECTBA, pabd0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA), MPH
ONMCAaHUU TPABUIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIOJb3YEMBIX BEJIIMYMH, 0003HAYEHUS U
eUHUIBl (U3NYECKUX BEJIUYMH, HAXOJUTh (HOPMYJbl, CBS3BIBAIONIUE JIAHHYIO (DU3NYECKYIO
BEJIMYMHY C JPYITMMHM BEJIIMYMHAMM, CTPOUTH TpapUKHU H3YUYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBa TeJ, (QU3WYECKUE SBJICHUS U TMPOILECChl, HCIOIb3ys] OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TEOpPHH CTPOEHMS BEIECTBA, MPUHLHUI CYNEPHO3UINH
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma /s yyacTKa LenH, 3aKOH
Jlxoyns—JleHna, 3aK0OH COXpaHEHUs! SHEPTHH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMATUUYECKOE BBIPAKEHMUE;

OOBSACHATH (hU3HUECKHE TMpoIlecChl M CBOICTBa TeJl, B TOM 4YHCJIE€ M B KOHTEKCTE CHUTYyalul
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUUYMHHO-CIIECICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JIOTMYeCKHMX IIaroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOICTBAa (U3MUECKUX
SBJIEHUH, PU3NUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 337ayd B 2—3 NEMCTBUSA, HUCHONB3YS 3aKOHBI M (OPMYJIbI, CBS3BIBAOIINE
¢u3nyeckue BETUYMHBL: HA OCHOBE aHajM3a YCJIOBUS 3a/a4M 3alUCHIBATh KpaTKoe YCIOBHE,
BBISIBJIATh HEJOCTATOK JAHHBIX JUISl PELICHUs 3a/1aud, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE
IS €€ peleHHsl, IPOBOIUTH Pacy€Thl U CPABHUBATH MOIYYEHHOE 3HAUeHUE (PU3MUECKON BEITUYHHEI C
U3BECTHBIMU JIaHHBIMY;

pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOYKHO PELIMTh MPHU MOMOIIH (HU3UIECKUX METOAOB, UCHOIB3YS
ONMCAaHUE MCCIEAOBAHUS, BBIICIATh IPOBEPSIEMOE NPEANOJNO0KEHNUE, OLEHUBATh IPABHIBHOCTH
MOpAJIKA IPOBECHUS UCCIEN0BaHNs, 1€]IaTh BBIBOBI;



IPOBOJUTH ONBITHl MO HAOMIOAEHUIO (PU3MUECKUX SBICHUNA WM (PU3HUECKUX CBOWCTB TeI
(KanWJUIApHBIE SIBJIECHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0bEéMa, TeMIIEpaTyphl, CKOPOCTU
Ipolecca OCThIBAaHMSI M HAarpeBaHUs IPU M3IYYEHMM OT LIBETa H3JIydarolled (IOrJIomaronei)
IIOBEPXHOCTHU, CKOPOCTh UCIAPEHUs BOJBI OT TEMIIEPATYphl KUAKOCTH U IUIOLAAN €€ IOBEPXHOCTH,
NIEKTpU3alMs Tl U B3aUMOJACUCTBHUE D3JEKTPUUECKUX 3apsA0B, B3aUMOJACHCTBHUE IOCTOSIHHBIX
MarHuTOB, BU3yallM3allisl MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, IEMCTBUS MarHUTHOI'O HOJISI HA
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUIATENS [IOCTOSHHOIO TOKA):
(GbopMynIMpOBaTh IMpOBEpsAEMbIE MPEAINOJIOKEHHs, COOMpPaTh YCTAaHOBKY U3 IPEIJIOKEHHOIO
000pyI0BaHUSs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOKI;

BBINOJIHATE IPSIMbIE U3MEPEHUs] TeMIIepaTypbl, OTHOCUTEIBLHONW BIIAXKHOCTH BO3/yXa, CHJIBI TOKA,
HaNpsOKeHHUs C MHCIOJIb30BAHMEM aHAJOTOBBIX INMPHOOPOB M JAaTYUKOB (DU3MUYECKMX BEIMYUH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPELIHOCTH;

IIPOBOJIUTh  HCCIENOBAHME 3aBHUCHUMOCTH OJHOM  (U3MUECKOM BEIUYMHBI OT JApyrod ¢
UCIOJIb30BAHUEM MPSAMBIX M3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIICHUS IPOBOJHUKA OT €ro JJIMHBI,
IUIOUIA/IA TONEPEYHOT0 CEUEHUS U YAEIbHOIO CONPOTHUBIIEHUS BELIECTBA IIPOBOJAHMKA, CHIIBI TOKa,
UAYILEro 4yepe3 MPOBOAHUK, OT HANPSHKEHUs Ha NMPOBOAHUKE, MCCIIEOBAaHUE MOCIEI0BATEIBHOIO U
[apajuIeIbHOTO COEJUHEHHUI MPOBOJHUKOB): IJIAHUPOBATh HMCCIEAO0BAaHUE, COOMPATh YCTAaHOBKY U
BBINOJIHATE M3MEpEHMs, CleAys MNPEeAJOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3Yy/IbTaThl HOIYYEHHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U TPAapHUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM MCCIICTOBAHHS;
IIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MYECKHX BeIMYUH (ylelbHas TEIUIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE NPOBOAHUKA, pabOTa U MOLTHOCTb 3JEKTPUUYECKOI0 TOKA): IUIAHUPOBATh U3MEPEHMS,
coOHMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY, CJeIys MPEUIOKEHHOW WHCTPYKLWU, W BBIYUCIATH
3HAUEHUE BEJINYMHBL;

co0IIroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX omnMucaHus (B TOM YMCIE: CHUCTEMa OTOIUIEHHMsS JOMOB, TMTPOMETp, MapoBas TypOHuHa,
amIepMeTp, BOJBTMETP, CUETUYMK DICKTPUUYECKOH HHEPIuH, 3JIEKTPOOCBETUTENbHbIE NPHOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (MPUMEPHI), IIEKTPUUECKUE NMPEAOXPAHUTENHN, IJIEKTPOMArHuT,
JIEKTPOJBUraTeNlb MOCTOSIHHOTO TOKAa), MCHOJIb3Yys 3HaHHUA O CBOMCTBaX (DM3NYECKUX SBICHUU U
HeoOxouMble (hHU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOMCTBA M H3MEPUTENIbHBIE NPUOOpPHI MO CXeMaM M|
CXEMaTU4YHBIM PUCYHKaM (KMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, IBHUIaTEIIb
BHYTPEHHEI0 CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTAaBJISITh CXEMbl 3JIEKTPUUYECKUX LEned C
MOCTIeIOBATENbHBIM U MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3iindasl YCIOBHbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUYECKHUX LIETIEH;

NPUBOAUTH TpPUMEPHI (HAXOAUTH HHPOPMALMIO O MpHUMEpax) MPAKTHUYECKOTO0 MCIOIb30BaAHUA
(bu3NyecKux 3HAHUI B MOBCEAHEBHOM XU3HU JJIsi oOecreuyeHus Oe30MacHOCTH NMpHU OOpalleHUH ¢
npubopaMM M TEXHUYECKMMM YCTPOMCTBAMH, COXpPAaHEHHS 3/0pOBbS M COONIONEHUS HOPM
9KOJIOTUYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH cpelie;

OCYILECTBIATH MOUCK MHPOpMAIUN GpU3HUecKoro coaepxanus B IHTepHeTe, Ha OCHOBE MMEIOLINX CS
3HaHUN M MyTEM CpaBHEHUS JOTOJHUTEIBHBIX HMCTOYHHKOB BBLIEIATH HH(pOpPMAIHMIO, KOTOpas
SBJISIETCS] MPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BATh MPU BHITIOJIHEHUH YUEOHBIX 331aHUH HAYYHO--TIOMYJIAPHYIO JTUTEPaTypy (PU3NUECKOTO
COJIEp)KaHus, CIOpAaBOYHBIE Marepuaibl, pecypcbl cetu MHTepHer, BiazeTs mnpuémamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MH(POPMAIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3llaBaTh COOCTBEHHbIE MUCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHHs, 00001as MHPOPMALUIO U3
HECKOJIbKUX MCTOYHHKOB (PH3MUECKOr0 COAEp)KaHUS, B TOM YHUCIE MyOJIWYHO MPENCTABIATH
pe3yabTaThl IPOEKTHON WIIM UCCIIE0BATENILCKOM NEeSITEIbHOCTH, IIPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh
M3YyYEHHBIN MOHATHHHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHCH;



® [pU BBINOJHEHUM Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (U3UYECKHX IPOLECCOB PACHPEACIATH
00513aHHOCTH B TpYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 33Ja4aMH, CJIEIUTH 3a BBIIOJHEHHEM
IUTaHa JCWCTBUI M KOPPEKTUPOBATH €r0, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ] B JCSITEIBHOCTD
IpyNIbl, BbICTpaUBaTh KOMMYHHUKAaTHMBHOE B3aUMOJCHCTBHE, NPOSBIAS TI'OTOBHOCTH paspellaTh
KOH(JIUKTBI.
K koHIy 00y4yeHus B 9 kJiacce IpeIMETHbIE Pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:
® HCIOJIB30BATH IIOHATHUS: CHUCTEMA OTCYETA, MaTepUalbHAs TOYKA, TPAEKTOPHUSA, OTHOCUTEIBHOCTD
MEXaHUYECKOro JIBUXKEHHUs, AedopManus (yrnpyras, IIacTHUECcKas), TPEHUE, LIEHTPOCTPEMUTEIIBHOE
YCKOpEHHUE, HEBECOMOCTh M TEPETrPy3KH, IEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO, LEHTP TSHKECTH
TBEPJIOrO Teja, paBHOBECHE, MEXAaHMUECKUE KOJICOAHUS U BOJIHBI, 3BYK, MH(PPA3BYK U YJIbTPa3BYK,
JIEKTPOMAarHUTHBIE  BOJIHBI, 1IKajga JJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh H
JaIbHO30PKOCTh, CIEKTPbI UCITYCKAaHUS U MOIJIOIIEHUS, alb(a-, 0eTa- 1 raMMa-U3J1y4yeHHsl, ©30TOIbI,
sIepHAsl SHEPreTHKa;
® pa3nMyaTh SABJICHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIUHEHHOE JBUKEHUE, PABHOYCKOPEHHOE
IpSIMOJIMHEIHOE JBM)KEHUE, CBOOOJHOE MAaJCHHE TeJl, PABHOMEpPHOE JBMXKEHHME IO OKPYXHOCTH,
B3aMMO/JICIICTBUE TeJ, PEaKTUBHOE J[IBW)KEHUE, KojeOaTelnbHOE [BH)KEHHE (3aTyXarolue U
BBIHY)K/JICHHbIE KOJI€OaHMs), PE30HAHC, BOJIHOBOE JIBUXKEHUE, OTPA)XEHUE 3BYKa, MPSMOJIMHEHHOE
pacnpocTpaHeHUE, OTpPaKEHHWE M IPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPakEHUE CBETa,
pas3noxeHue Oenoro cBera B CHEKTP M CIOXKEHHME CIEKTPalbHBIX I[BETOB, IHCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWYATOrO CIIEKTpA M3JIy4yEHUs) IO OMHCAHUIO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (U3NYECKOE SIBIICHUE;
® pacrno3HaBaTh IPOSBIEHUE M3YYEHHBIX (M3NYECKUX SIBJICHUI B OKpY)KaloIlleM MHUpe (B TOM UHUCIE
¢u3nueckue SIBICHUS B MPHUPOJAE: NPUIUBBI M OTIUBBI, JABMKeHUE IiaHeT COJIHEYHOW CHCTEMBI,
PEaKTUBHOE [IBUJKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPSCEHUE,
ceificMMuecKue BOJIHBI, I[yHaMH, 9XO0, LIBETa TeJl, ONTHYECKHE SBJICHUS B MPUPOJIE, OMOJIOTHYecKoe
JeicTBUE BUAMMOTrO, yIbTPAapHUOJIETOBOTO U  PEHTICHOBCKOTO H3IYyYeHUH, €CTECTBEHHBIH
paaMoOaKTUBHBIN (POH, KOCMHUYECKHE JIy4d, PaJMOAaKTHBHOE W3JIyY€HHE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE pPAJUOAKTUBHBIX W3JIyYEHUH HA OpraHu3M 4ejoBeKa), INpU OTOM NEPEBOIUTH
MPaKTUYECKYIO 3a7jauy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIE CBOMCTBA (MpPU3HAKH) (U3HUYECKUX
SIBIICHUI;
® ONUCHIBATh M3YYECHHBIE CBOWCTBA Tell W (U3MUYECKUE SIBJICHMS, UCIOJIb3YS (PU3MUECKUE BETMUMHBI
(cpenHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBH)KEHUHU, YCKOPEHUE, TIEpeMELICHHE,
MyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHUs, CHJA YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO
MajieHusl, BeC Tella, HMMIYJIbC Tella, HMIYJIbC CHJIbI, MeXaHudeckas padoTa M MOUIHOCTb,
MOTEHLIMAJIbHAsl JHEPrusl Tejla, MOJHATOrO HaJ IOBEPXHOCTBIO 3€MIIM, MOTEHIMAIbHAS 3HEPIHUs
CKaToOM NpPYKUHBI, KUHETUYECKas SHEprusi, MOJHas MeXaHW4ecKas JHEeprus, Mepuoj M 4acToTa
Kosie0aHUl, JAJMHA BOJIHBI, I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIOMIIEHUSI CPEJIbl), MPU ONMHUCAHUU MPABUIBHO TPAKTOBATH (DPU3MUECKUN CMBICT HCIOIb3yEMbIX
BEJIMYMH, O0O3HAUEHUS W EAMHUIBI (PU3MUYECKHX BEIMYUH, HAXOJUTH (POPMYIIBI, CBA3BIBAIOIIME
NaHHYI0 (HU3UYECKYI0 BEJIMYMHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH TpaduKd H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
® XapaKTepu30BaTh CBOWCTBA Teld, (PM3UYECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH COXPaHEHMS
SHEPrUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLHUI CYIEPHO3ULUHN CHJI, TPUHIIUII OTHOCUTEIbHOCTH
I'anunest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMIIYJIbCA, 3aKOHBI OTPAXKEHUS M IPEIOMIICHHUS
CBETa, 3aKOHBI COXPAHECHMs 3apsAIOBOrO M MAacCOBOIO YHCEN IPHU SIACPHBIX PEAKLMAX, NIPU ITOM
JlaBaTh CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIHMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHHE;
e OOBACHATH (U3UYECKUE IPOLECCHl M CBOWCTBA Te€l, B TOM 4YHCIE M B KOHTEKCTE CUTYaIUil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh INPUYUHHO--CICICTBEHHBIE CBSI3H, CTPOWTH



00BbsICHEHUE U3 2—3 JTOTHUECKUX IIaroB C OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3NYECKUX SIBJICHUH,
(bu3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a/1aud (OMUPAIONIMECS HA CUCTEMY U3 2—3 ypaBHEHHUM), UCIHOJIb3Yys 3aKOHbBI U
(dbopMyIibl, cBsA3bIBaONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/1a4l 3alHChIBATh
KpaTKOe yCJIOBHUE, BBISBIATH HEJOCTAIOIINE HIIM U30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI H (POPMYIIBL,
HEOOXOUMBIE IJIsl pELICHUsl, MPOBOAUTH PacyEThl U OICHUBATh PEATUCTHUYHOCTH IMOJIYYEHHOIO
3HaYeHUS] PU3NICCKON BETUIHHEI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3UUYECKHX METOAOB, UCIOJIb3Ys
ONMCAaHWE UCCIIECOBAHMS, BBIJCIATH IPOBEPSEMOE MPEANOIOKEHHE, OIECHUBATh MPaBUILHOCTh
MOpsiAKa MPOBECHHS UCCIIEIOBAHUS, I€1aTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH 1
OITIBITOB;

MIPOBOJIUTH ONBITHI MO HAOIIOACHUIO (PU3NYECKUX SIBICHUI MM (PU3MUECKUX CBOWCTB Tel (M3y4eHUE
BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAHEHUS OHHEPIUH, 3aBHUCHMOCTb Iepuojaa KoJieOaHui
MPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT aMIUIUTY/bI
MaJIbIX KoJieOaHUH, MPSIMOJIMHEHHOE PacIpOCTpPAaHEHHE CBETa, pa3jioKeHHE OeNoro cBeTa B CIEKTP,
M3Y4YCHHE CBOWCTB H300paXeHHUS B IIJIOCKOM 3€pKaje M CBOMCTB H300pa)xKeHHs MpeaMeTa B
coOuparoriei TuH3e, HaOII0ICHHE CIIONIHBIX U JIMHEWYaThIX CIIEKTPOB U3IYYCHHUS): CAMOCTOSATEIEHO
coOupaTh YCTaHOBKY U3 H30BITOYHOrO HaOopa OOOpYHOBaHUS, OINUCHIBATH XOJ OINBITAa U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIHI;

MPOBOAUTHh MPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX H3MEpPEHUl, Oompenesss CcpeaHee 3HAUYCHUE
u3MepsieMoi BennuuHbl (POKyCHOE paccTOssHUE cOOMparoLIe TMH3bI), 000CHOBBIBAThH BBIOOp criocoba
M3MEpeHus (M3MEPHUTEIBHOTO PHOOopa);

MPOBOANTHh HWCCIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKHUX BEIMYMH C HCHOJIb30BAHUEM TMPSMBIX
U3MepeHuil (3aBUCHUMOCTh TMYTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JABI)KEHHU 0e3 HauaabHOU
CKOpOCTH, TEpHo/Aa KOJeOaHWH MaTeMaTHYeCKOTO0 MAasTHHKA OT JUIMHBI HUTH, 3aBHCUMOCTH YTJa
OTpaXEHUS CBETa OT yria NaJeHHUS M yIila MpeloMJIeHUS OT Yria MajeHus): IUIaHupPOBaTh
WCCIIE/IOBAaHHNE, CAMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY, (UKCHPOBATh pE3yIbTAThl IMOTYyYCHHOH
3aBUCHUMOCTH (DM3MUYECKUX BEIWYUH B BUJE TaONHI U TpadHKOB, JeJaTh BBIBOABI MO pe3ylbTaTaM
WCCIIC/IOBAHHS,

MIPOBOANTHh KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BENUYHMH (CPElHss CKOPOCTh U YCKOpPEHHE Tela Mpu
PaBHOYCKOPEHHOM JIBMKEHHH, YCKOPEHHE CBOOOTHOTO MaeHUs, KECTKOCTh MPYKUHBI, KO3)PHUIHEHT
TPEHUsI CKOJIBKEHHUS, MeXaHWdeckas paboTa W MOIIHOCTh, YacTOTa H TEPHOJA KoyeOaHWH
MaTEeMaTHYeCKOr0 M  TPYXHMHHOTO  MAasTHHKOB, ONTHYECKas CHJIA COOHMpArolieil  JHH3BI,
panMoaKTHBHEIA (DOH): TUTAHUPOBATH HM3MEPEHHS, COOMpATh OSKCIEPHUMEHTAIBHYIO YCTAaHOBKY U
BBITIONTHATh HU3MEpPEHUs, CIenys MPEeAIoKEHHOW WHCTPYKIUHU, BBIUUCIATH 3HAYEHUE BEIUYHUHBI U
aHAJM3UPOBATh MOJYYCHHBIE PE3YIIBTATHI C YIETOM 3aJaHHOM IMOTPEITHOCTH H3MEPEHHIA;

co0Jro1aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
pa3nuyaTh OCHOBHBIC MPU3HAKN W3YYCHHBIX (U3UYECKUX MOJETCH: MaTepuaabHas TOuKa, abCONIOTHO
TBEPIIOE TENo, TOYCUHBIH HMCTOYHUK CBETa, Jy4, TOHKAas JIMH3A, IUIAHETApHAas MOJENb aroma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIPa;

XapaKTepU30BaTh MIPUHIIUIIEI JICHCTBUS U3YICHHBIX TIPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM Ha
WX OmHMcaHus (B TOM YHCIE: CIUAOMETP, JATYUKH ITOJIOKEHUS, PACCTOSIHUS W YCKOPECHHUs, PaKeTa,
9XO0JIOT, OYKH, MEPUCKOM, (poToammapaT, ONTHUECKHE CBETOBOJBI, CHEKTPOCKOI, J03UMETp, Kamepa
Buiibcona), ucnonb3ys 3HaHUS O CBOMCTBAaX (PH3WYECKHUX SBJICHHA M HEOOXOAMMBIC (PU3MUECKHUE
3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKH U3yYEHHBIX TEXHUYECKUX YCTPOUCTB, M3MEPUTEIIbHBIX
prOOPOB U TEXHOJIOTMUECKUX MPOIECCOB MPHU PEUICHUH Y4eOHO--MPaKTUYECKUX 3a/1ad, ONTHYECKHE
CXEMBI JJIsl IOCTPOCHUSI M300pKEHUH B TNIOCKOM 3€pKajie U COOMPAIOIIeH JINH3E;

MPUBOJIUTL TpPHUMEPHl (HAXOAUTh HHQOPMAIMIO O TMpPUMEpax) MPAKTHUYECKOTO HCIOIb30BaHUS
(U3UYECKUX 3HAHUN B MOBCEIHEBHOW JKM3HM ISl OOecriedeHHsl 0e30MacHOCTH TP OOpalieHuu C



npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpAaHEHHMS 3/0pOBbsi M COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYILIECTBISATh TOUCK HWHpopManuu (U3NYECKOro cojepxanus B HMHTepHETe, CaMOCTOSATEIBHO
(dbopMynMpys IOMCKOBBIM 3allpoC, HAXOAWTh IIYTH ONPEAETICHHUS JOCTOBEPHOCTH MOJYYEHHOM
nH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUN M JJOTTOJTHUTEIbHBIX HCTOYHUKOB,;

HCIOJIb30BaTh IIPU BBINOJIHEHUH Y4E€OHBIX 3alaHMM Hay4yHO--TIONYJSPHYIO JINTEpaTypy (U3NYECKOro
COJEp)KaHus, CIOPABOYHBIE MaTepualbl, pecypcbl cetn IHTepHer, BiageTb IpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE MH(GOPMALIUU U3 HECKOJIBKUX
HCTOYHHUKOB (PU3NYECKOIO COAEp)KAHUSA, IYOJUYHO MPEACTaBIATh pPE3YJIbTaTbl IPOEKTHON WU
HCCIIEA0BATEIbCKON JEATEIIbHOCTH, IPU 3TOM I'PAMOTHO MCIIOJIb30BaTh W3YYCHHBIM ITOHATUHHBIN
anmapar M3y4yaemoro pasziena (U3MKM M CONPOBOXAATh BBICTYIUIEHHE Ipe3eHTaluuel ¢ y4érom
0COOCHHOCTEH ayAUTOPUN CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/m NMpOrpamMmbl Bcero ongpo.m)Hble p ;KT"%CKHC o0pa3oBaTejibHbIE
padoThI padoThI pecypceb
Pa3nes 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa
1.1 dusuka - HayKa 0 IIPHUPOIE 2 Bubmiorexa HOK
' Yia © fpapoa https:/m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 DH3HUCCKHE BEIIHIHHI 2 I https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METOM ITO3HAHUS 2 1 buGnuorexa LIOK
' yi g https://m.edsoo.ru/7f416194
Wroro no pazueny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHH BellecTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LOK
' P H https://m.edsoo.ru/7f416194
29 JIBM>XKeHUE U B3aUMOJICHICTBUE YACTHIL ) 1 bubmuoreka [{OK
’ BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nea 3. /IBu:xeHue 1 B3auMo/ieiicTBUE TeJl
but6mmoreka [IOK
31 Mexanmuteckoe ABHKCHHE 3 https:/m.edsoo.ru/7f416194
bu6nunoreka LIOK
32 Hrepua, Macca, II0THOCTS 4 I https://m.edsoo.ru/7f416194
33 Cuna. Buagpl cun 14 1 2 bubnmorexa LIOK

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

Hroro o pasaeny 21




Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 Bu6mumoteka [JOK
) TeJaMU, JXUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 Jlasnenue xukocTn > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATmocheproe rasrenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmuoreka [{OK
’ B HHUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen S. Pabora u MOIIHOCTB. JHeEpPIUs
bubmuoreka [{OK
>.1 Pabora 1 MomHOCTS 3 I https://m.edsoo.ru/7f416194
bubnunoreka LIOK
32 Hpocteie Mexanm3mb! > ! https:/m.edsoo.ru/7f416194
bu6nmorexa LIOK
>3 Mexanmaeckas sueprus 4 I I https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
8 KJIACC
KounuectBo yacos JJIeKTPOHHBIE
. HaumenoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne ni/m HporpavMMbI Beero Ko;npo.m,nble HpﬁaKanecxne 06pa3oBaTETbHbIC
padoTbI padoThI pecypes
Pasznea 1. TemioBbie sIBJIEHUS
1.1 CrpoeHnue u CBOICTBa BELIECTBA 7 bubmaorexa LJOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsie porecchl 21 1 5 Bu6morexa OK

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




Uroro no pazneny 28
Pa3nes 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIEHUSA
71 DJeKTpUYECKHe 3apsiabl. 3apsKEHHbIE Tesa 7 1 bubnmoreka [JOK
’ U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bubmuorexa [JOK
2.3 MarnuTHbe sBICHHA 6 I ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DJIEKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14
9 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne ni/m HpOrpaMME! Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0BPA30BATETBHBIE
padoTbI padoThI pecypes
Paznen 1. Mexanuveckue siBJeHUsI
1.1 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
’ OICaHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
1.2 BsaumoneticTsue e 20 I 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexann4veckue KoJed0aHusi M BOJTHbI
bubmuorexa [JOK
2.1 MexaHn4YecKHe KoJIeOaHuUs 7 3 https://m.edsoo.ru/7f41ada6
2.2 MexaHn4ecKue BOJIHbI. 3BYK 8 1 3 bubnuoreka [JOK




Uroro no pazneny

15

Pasznen 3. 3HeKTp0MaFHI/ITHOC moJi€ " 3JICKTPOMATIHUTHBLIC BOJIHBI

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

31 DJIEKTPOMArHuTHOE MOJIE U 6 ’ bubnmoreka [JOK
) 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pasnen 4. CBeToBbIE SIBJIEHUA
bu6mmoreka [IOK
4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznoxeHnue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pasnen 5. KBanTOBBIC SIBJICHUSA
5.1 Hcnyckanue u norjioneHne CBeTa aroMOM 4 1 bubmorexa [JOK
) https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
32 CTpoeHue aToMHOro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 SnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. IloBTopuTe1bH0-00001IaI0IM I MOAYJIb
6.1 [ToBTOpeHme u 0000IIEHNE CONEePKAHUS 9 ) bubmuorexa [JOK
) Kypca ¢hu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27
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