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MHNOACHUTEJBbHASA 3AIINCKA

[Tporpamma o ¢u3uKe Ha YpOBHE OCHOBHOTO 00IIEero 00pa3oBaHusl COCTaBIECHA HA OCHOBE MOJIOKEHUH 1 TpeOOBaHUHN K pe3yabTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTelbHOW mporpaMmsbl, npeactaBieHHbIXx B PI'OC 00O, a takxke ¢ yuérom QenepanbHOi paboyeil mporpamMmsl
Bocriutanus u KoHuenimu npenogaBanus yueOHoro npeamera «Pusnkay.

Copep:xanue nporpaMmMsl Mo (Gpu3MKe HampapieHO HAa (OPMUPOBAHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYaIOIINXCS U OpPTraHU3aINI0 U3YUeHUs
(¢u3MKK Ha JEATEIBHOCTHOM OcHOBE. B mporpaMme no pu3mke y4uThIBarOTCS BO3MOXKHOCTH y4eOHOTO IpeaMera B peanuszaiuu TpedoBanuii ®I'OC OO0
K TUIaHUPYEMBIM JINYHOCTHBIM M METANpeMETHBIM pe3yJibTaTaM 00YUYEeHHUs, a TAK)KE MEXKIIPEJAMETHbIE CBSI3H €CTECTBEHHO-HAYUYHbBIX Y4EOHBIX MPEIMETOB
Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMma mo ¢u3MKe ycCTaHABIMBAET paclpejaeieHHe ydyeOHOro Marepuana Mo roaaMm oOyueHus (MO KiaccaM), NMpeajiaraeT HpUMEPHYIO
MI0CJIeIOBATEIBHOCTD N3YUEHHs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MMPEIMETHOTO COIEPKaHMS U y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaronInXcs.

[IporpamMma mo ¢u3uke pa3zpaboTaHa ¢ IENbIO OKa3aHUS METOAMYECKON MOMOIIM YYUTENI0 B CO3/JaHHMU pabouell mporpamMmsbl Mo y4eOHOMY
IIpeIMETY.

Ouzuka SBISAETCS CHUCTEMOOOPA3YIOIUM Jii €CTeCTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB, MOCKOJbKY (U3MUYECKHUE 3aKOHBI JIEKAT B OCHOBE
MIPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMHUEH, OMOIOTHEH, aCTPOHOMUEH U (PU3NIECKOil reorpadueii, BHOCUT BKJIA]] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA,
MpeIoCTaBIIsAeT Hanbosiee siCHbIe 00pa3lbl MPUMEHEHHUS HAYYHOT'O METO/Ia TIO3HAHUS, TO €CTh CII0c00a MOMy4eHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opra W3 TIIaBHBIX 337a4 (DPU3MYECKOro OOpa3oBaHMsI B CTPYKType OOMIero oOpa3oBaHUsS COCTOMT B (DOPMHPOBAHUHM €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH M UHTEpeca K HayKe Y 00 y4Jaromuxcsl.

Wzyuenne pus3nku Ha 6a30BOM YpOBHE MPEAIOIATaeT OBJAJICHUE CICIYIOIINMH KOMIIETEHTHOCTSMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCT:

® HAY4YHO OOBSCHSTH SBJICHMUS,
® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0BaHMS;
® HHTEPNPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAyYHBIE JOKA3aTEIbCTBA U1 [TOJIyYE€HUS BBIBOJIOB.

Henu n3yuyenus: Gpu3nKd HA ypOBHE OCHOBHOT'O OO0IIero oOpa3zoBaHus ornpezaesieHbl B KoHnenuuu npenoaaBanust yueoHoro npenmera «dusukay B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit dexepannu, peanus3yrolMX OCHOBHBIE 00I1€00pa30BaTesIbHbIE MPOrpPaMMBbl, YTBEPKAEHHON pelleHueM
Komnnernn Munuctepersa npocsenienust Poccuiickoit @enepaunu (mpotokon ot 3 aexadps 2019 r. Ne [TK-4BH).

Hean n3yyenus pU3nKu:

e npuoOpeTeHHe MHTEpeca M CTPEeMIICHHsS OOy4aroIMXCs K HayyHOMY H3YyYEHHIO HMPUPOJbI, Pa3BUTHE MX WHTEIUIEKTYaJbHBIX U TBOPUYECKHUX

CITOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/I€ MT03HaHUs U (OPMUPOBAHNE UCCIIE0BATEIHCKOTO OTHOIIEHUS K OKPY/KAIOIINUM SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysbTaTa U3Y4YEeHHUsI OCHOB CTPOCHUS MaTepUH U (yHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME NPEACTABICHUIN O PO (PUIUKH JUIsl PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TMPEJACTaBICHUH O BO3MOXKHBIX cdepax Oyaymeil mpodeccHoHaNIbHONW NeATeNbHOCTH, CBSI3aHHOW ¢ (DU3UKOM, MOATOTOBKA K

nanpHeneMy oOy4eHHUI0 B 3TOM HaIlpaBJICHUU.

JloCTHXKEHHE ATHX LIeJIel MporpaMMsl 1o (pU3HKe Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus 00eCIIeYnBACTCS PELICHUEM CIIEAYIOMNX 3a4a4:

e npuoOpeTeHue 3HAHUH O TUCKPETHOM CTPOCHUH BEILIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MAlHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHre YMEHUN ONMUCHIBATh U OOBICHATH (PU3UUECKUE SIBICHUS C UCTIOIb30BAHUEM TOTYUYEHHBIX 3HAHUM;



® OCBOCHHME METO/MOB pEIICHUS TMPOCTEHINMX PAacYETHBIX 3a7ad C  KCIOJIb30BAaHHMEM  (U3MYECKUX  MOJENeH, TBOPUYECKHX U
MPaKTHKO-OPUEHTHPOBAHHBIX 3371a4;

® pa3BUTHE yMEHHH HAOIIONATh NMPHUPOAHBIC SBJICHUS U BBINOJHATH OIBITHI, JIAOOpATOpHBIE PAaOOTHI M KCIIEPUMEHTAJIBHBIE HCCIECJOBAHUS C
WCTIOJIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpManKel GU3NIECKOTO COAEPIKaHuUs, BKIIOYask HH(POPMAIIMIO O COBPEMEHHBIX JOCTHKCHUAX (HU3UKHU, aHATH3
Y KPUTHYECKOE OLIEHMBAaHUE HH(POPMAIIHY;

® 3HAKOMCTBO cO cepamu HpodeccCHOHATBHON IEATEIFHOCTH, CBS3aHHBIMU C (PM3HMKOI, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTHKEHUSIX (PU3MYECKON HAYKH.

Ha u3y4enue ¢usuku (6a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOI'O 00IIero o0pazoBaHus OTBOAUTCs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 daca B Henento), B 9 kiacce — 102 vaca (3 gaca B Heleo).

[Ipennaraemsiii B mporpamMMe mo Gpusuke nepeyeHs J1adbopaTOpHBIX padOT M OMBITOB HOCUT PEKOMEHIATENbHBIM XapaKTep, YUUTeIb JIeJaeT BHIOOD
MPOBEACHUS J1aOOPATOPHBIX pPadOT M OMBITOB C YYETOM HWHIMBUAYAJIbHBIX OCOOCHHOCTEW OOYYalOIIMXCs, CIHCKA HKCIEPUMEHTAIBHBIX 3aJaHUM,
mpearaéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hU3HKeE.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKILET0 MUPA.
®uznka — Hayka o mnpupoje. fABneHus npuponbl. dOusznueckue SBICHUSA: MEXAHUUECKHE, TEIUIOBBIE, JJIEKTPUUYECKHE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE.
duznyeckue BennyuHbl. M3mepenue ¢pusznueckux BenunyuH. Ousznueckue npudopsl. [TorpemHocts n3mepenuit. MexxayHapoaHasi cucTeMa eIMHUIL.
Kak ¢wusuka u napyrue ecrecTBeHHbIE HayKH H3Yy4arOT MpUpoay. EcTecTBeHHO-HAy4YHBIM METOJ| TO3HAHUS: HAOIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIBMKEHHE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, 00BsICHEHHE HaOII0gaeMoro sapieHus. Onucanne GU3NIECKUX sIBICHUN ¢ TTOMOIIIBIO
MOJIETIEN.
Hemoncmpayuu.
1. MexaHndeckue, TEIIOBbIE, dJIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
2. dusuyeckue MprOOPHI U MPoLIeypa MPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM MIPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenue 1eHBI JeeHUs MIKAIBI H3MEPUTEIHLHOTO MPHOopa.
N3mepenue paccTossHAN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ompenenenne pa3MepoB MajbIX TEJ.
N3mepenne temneparypsl Mpy NOMOIIU KUIKOCTHOTO TEPMOMETPA U IATUYMKA TEMIIEPATYPBHI.
[IpoBenenue uccnea0BaHus MO MPOBEPKE TMITOTE3bI: 1aIbHOCTD MOJIETA MIApUKa, MYLHIEHHOTO0 TOPU30HTANIBHO, TeM 0OJIblIe, YeM OoJblle BhICOTa
mycKa.
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Pasznes 2. [lepBoHayaibHbIE CBeJeHUS 0 CTPOCHUH BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbL, UX pa3Mepbl. ONBITHI, JOKa3bIBAOLINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkeHue vactull BemiecTBa. CBsA3b CKOPOCTH JIBIXKEHUS YacTHI] ¢ TeMiiepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmoaelicTBrue yacTuil
BELIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHUSI BELIECTBA: CTPOCHUE T'a30B, )KHUJIKOCTEH U TBEPABIX (KPUCTAJUIMUECKHX) Teld. B3auMOCBsI3b MEXy CBOMCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hao6moaenue nuddysun.

3. Habmonenue siBineHui, 00BACHIIOMUXCS MPUTSKEHUEM UM OTTAJIKMBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCIOIB30BaHUEM (poTorpadumuii).

2. OmbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACHIUPEHUS T'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JCHUCTBHS CHII MOJICKYJIIPHOTO MTPUTSKCHUS.

Pa3nen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl.

Mexanuueckoe aBuxkeHHe. PaBHOMepHOE U HepaBHOMepHOe JBHKeHue. CkopocTb. CpeaHsisi CKOpOCTh IPU HEPABHOMEPHOM JBHKEHUHU. Pacuér
IIyTH U BPEMEHU JABUKECHUSI.

SIBnenue uHepuuu. 3akoH MHepUUU. B3aumonelicTBue Ten Kak MpUYMHA U3MEHEHHUsS] CKOPOCTHU JABMXKEHHUS Tesl. Macca Kak Mepa UHEPTHOCTH TeJa.
[TnotHOCTH BemiecTBa. CBSA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00hEMA BEIIECTBA.

Cuiia kak xapakTepucTuKa B3auMmojiercTBus Ten. Cuma ynpyrocty u 3akoH ['yka. Mi3MepeHne ciiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIeHNEe TATOTSHUS
u cuna Tsbkectd. Cuila TsSKeCTH Ha JApyrux ruiaHetax. Bec tena. HeBecomocts. CroxkeHue cuil, HalpaBIE€HHBIX 110 OJHOM mpsiMoil. PaBHonelicTByromas
cwi. Cuna tpenus. TpeHue CKOIbKEeHUs U TpeHHe NoKosl. TpeHre B mpupojie U TEXHUKE.

Hemoncmpayuu.
HabntoieHne MexaHn4eckoro JIBUKEHUS Teja.
N3mepenne ckopocTu NpsIMOJIMHEUHOTO IBUKEHUS.
Habuntoienue siBjeHUs] HHEPLUH.
Habmroienne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc 1O B3aUMOJICUCTBHUIO TE.
CnoxxeHue cuil, HallpaBJIEHHBIX MO OJJHOM MPSIMOH.
./Iaﬁopamopubte padomul u OnvIMObL.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO IBIKEHUS (IIapHKa B )KUIKOCTH, MOJIETH dJIEKTPHUYECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. OmpeneneHue CpeHer CKOPOCTH CKOJBKEHHUS OpyCcKa MITH MAaprKa N0 HAKIIOHHOH ITOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHUs (IedopMauu) NPYKUHBI OT MPUIOKEHHON CHUIIBI.
5. OmbIThL, AEMOHCTPUPYIOIIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJBKEHHSI OT Beca TeJla U XapaKTepa COMPUKACAIOIIUXCS TTIOBEPXHOCTEH.
Paszneua 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB.
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HNanenue. CriocoObl YMEHBIIICHUS W yBEJIWYEHUs AaBicHUs. J(aBieHue ra3a. 3aBUCHMOCTH JaBJeHUS Ta3a oT o0béMa, Temmeparypsl. Ilepemaua
JaBlieHUs] TBEPABIMH TEJAMHM, XHUJIKOCTSIMH M ra3amu. 3akoH [lackans. [IHeBMaTHueckue MamuHbl. 3aBUCUMOCTH JABICHHS JKUAKOCTH OT TIIyOUHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyabl. ['uapaBindeckie MexaHU3MBbI.

Atmoctepa 3emnu u armocepHoe apasneHue. IlpuymHbI CymecTBOBaHUS BO3AyIIHOW o6osouku 3emnu. Omnbit Toppuuermm. H3mepenue
aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEpPHOro JaBJiIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! a1 uamepeHus: arMochepHOro AaBlICHHUS.

JleficTBUe JKMJIKOCTM W ra3a Ha MOTpYyXKEHHO€ B HHMX Teso. BrlTankuparomas (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ten.

BosnyxomnnaBanue.
Jemoncmpayuu.
1. 3aBUCHUMOCTbH JaBJICHUS ra3a OT TEMIIEPATYPHI.
2. Tlepenaua maBieHUs KUAKOCTHIO U Ta30M.
3. Coobmaromuecs: CoCyabl.
4. T'mapaBnuyeckuil nmpecc.
5. IlposiBnenue nelcTBUs aTMOCHEPHOTO JTaBIICHHUS.
6. 3aBHCHMOCTPH BBITAIKHBAIOMICH CHUIIBI OT 00bEMA TIOTPYKEHHON YaCcTH Tella ¥ INIOTHOCTH JKUIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIICH CUIIBI BECY BHITECHEHHOM YKUKOCTH.
8. VYcnoBwue muaBaHus TEIl: TUIABAHUE WM MTOTPY)KEHUE TEJ B 3aBUCUMOCTH OT COOTHOIICHHS IDIOTHOCTEH TeJa U )KHUIKOCTH.
Jlabopamopuuvie pabomot u onvimel.
1. HccnenoBaHnue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTrpy>KEHHOM B JKUJIKOCTh YACTH TeJa.
2. OmpepneneHue BHITAIKUBAIOIIEH CHUITBI, IEHCTBYIONIEH Ha TEJI0, TOTPYKEHHOE B KUIKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CUITBI, IEHCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT MACCHI TEJIa.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAIKMBAIOIICH CUIIBI, TEHCTBYIONIEH HA TEJNO B KUIAKOCTH, OT 00BEMA MOTPYKEHHON B )KUIKOCTh
YaCcTH TEJIa B OT IJIOTHOCTH JKUJKOCTH.
5. KonctpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OINpe/ieTieHHe €€ TPy30M0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.

Mexanunueckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJ0K, HAKJIOHHas IIOCKOCTh. [IpaBuio paBHOBecus pelyara. [IpumeHeHne nmpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onotoe npaBuinoy» Mmexanuku. KIIJ] mpocteix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusd. KnHernueckas W NOTEHIMalbHAs SHeprus. IIpeBpaiieHne OJHOrO BHJIa MEXAHMYECKOW HSHEPrHHM B JPYrod. 3aKkoH
COXpaHEHUs DHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenue pabOThI CHIIBI TPEHUS P PABHOMEPHOM JBM)KEHUU TE€Ja MO TOPU30HTAILHON MOBEPXHOCTH.
2. HccrnenoBanue ycinoBHii paBHOBECHS phIvara.

3. Usmepenune KIIJ] HakIOHHOH MIOCKOCTH.

4. H3yueHue 3aK0HA COXPAHEHUS MEXaHUYECKON YHEPTHUH.
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Pa3pen 6. TerioBblie IBJICHUS.

OCHOBHBIC TIOJOKCHHS MOJIeKy.HSIpHO--KHHGTH‘IGCKOﬁ TCOpHUU CTPOCHHUSA BCIICCTBA.

IMOATBCPKAAOIUE OCHOBHEBIC ITOJIOKCHUA MOJ'IGKy.]'IHpHO-KHHCTPI‘I@CKOfI TCOPHHU.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHUN BemecTBa. Kpucrammndeckue u amopdubie Tesa. OObSCHEHNE CBOMCTB ra30B, KHUIKOCTEH
1 TBEPJIBIX TEJI HA OCHOBE MOJIOXKEHUI MOJIEKYISIPHO--KHHETHUYECKON Teopru. CMaunBaHue U KaNWUISIpHbIE sIBICHUS. TErIOBOE pacliupeHue 1 cxaTue.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTBIO TEIJIOBOIO ABMKEHMSI yacTUll. BHyTpeHHss sHeprus. CriocoObl N3MEHEHNS BHYTPEHHEN YHEPIUU:
Teruionepeiaya u copepuieHre padboTel. Bupl Teronepenaun: TerionpoBOAHOCTh, KOHBEKIHUS, U3IIyYECHHUE.

KonmdgecTBo TemnoTel. Y ienbpHas TEIIOEMKOCTh BEIIecTBa. Termioo0MeH U TEeIIOBOE paBHOBECHE. Y paBHEHHE TerioBoro Oamanca. [lnaBienue u
OTBEpJCBaHNe KPUCTAIUIMUECKUX BEIIECTB. Y elbHas Temota miasineHus. [lapooOpa3oBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenbHas Teriora

napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHl KHIICHUS OT aTMOC(HEPHOTO JaBIICHHS.
BnaxsHocTs Bo3ayxa.
OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[Tpunnumns! pabots! TermnoBbix aeurareneit KI1/I rernnosoro asurarens. TernoBble IBUTaTeNU U 3aIIUTa OKPY>KAIOIIEH CPE/IbI.

3aKOH COXpaHEHUs U MIPEBPAICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.
emoncmpayuu.

RRO©oo N ORWNE

0.
1.
12.
13.

Ha6iotenne OpoyHOBCKOTO JIBHYKEHHUSI.

Habmonenue nudpdysum.

HaGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBJICHU.
Habmroienne TemnoBoro pacimupeHus Ted.

N3menenune naBieHus ra3a mpu K3MEHEHUH 00bEMa M HAarpEeBaHUM W OXJIAXKICHHH.
[IpaBuia uaMepeHus TeMIeparypsbl.

Bunael Terionepenayn.

OxmnaxieHue Ipy COBEpPIICHUH PabOThI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.
CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.
HaOmronenve KumneHus.

Habmtoienne mocTostHCTBa TeMIIEpaTyphl MPH TUTaBICHUH.
Moienn TenJIOBBIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

S~ wd P

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WM caxapa.

OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJIEHUS BO3yXa OT €ro 00bEMa U HArpeBaHUs UIIU OXJIAXKIACHHUS.
[TpoBepka rumoTe3b! TMHEHHOM 3aBUCHMOCTH JTTUHBI CTOJOMKA KUIKOCTH B TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.

Macca u pasmepbl aTOMOB M MOJEKYIL.



HabnroneHne u3mMeHeHus: BHYTPEHHEH SHEPIUU Teja B pe3yibTaTe TeIUIonepead U paboThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOpsiueii BOBI.
OmnpezeneHne KOJIUYECTBA TEIUIOTHI, 10JIyYEHHOI'O BOJOM IPHU TEIIIO0OOMEHE C HarpeThIM METANINYECKUM LIHIIMHIPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBaHue nmporecca UCIapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEIIOTHI MJIaBJICHUS JIbJA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIE SIBJICHHS.

Onextpuzanus ten. J[Ba poaa snekTpuueckux 3apsanoB. B3aumoneiicTBue 3apskeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTb CHJIbI B3aMMOJAEHCTBHS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKIY TEJIaMu).

Onexrpuueckoe nose. Hanpsyk€HHOCTD asekTprueckoro nois. [IpuHuun cynepno3uuuy 3J1eKTpUYecKuX mnoJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTapHbIN 3eKkTpuueckuil 3apsaa. Crpoenue atoma. [IpoBOAHMKM U AUAIEKTPUKU. 3aKOH COXpPaHEHUS
NIEKTPUYECKOTO 3apsa.

DNEeKTpUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS IEKTPUUYECKOT0 TOKA. VICTOUHMKM MOCTOSIHHOTO TOKA. JIeHCTBUS 3JEKTPUUECKOT0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DICKTPUYECKUIA TOK B KHJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuiia Toka. JieKkTpudeckoe HampsikeHue. ConpoTUBICHUE MTPOBOJHUKA. Y IEIbHOE CONMPOTUBIICHHE BemiecTBa. 3akoH Oma
i ydactka nenu. [TocnenoBaTtenbHOe U apajlIeIbHOE COEAMHEHNE IIPOBOHUKOB.

Pabota W MOIIHOCTH 3JIEKTpHUYECKOro TOKa. 3akoH JIxoyms—JIeHna. DieKTpudecKne Henu U MOTPEOUTENH JIIEKTPUYECKON SHEprHH B OBITY.
KopoTkoe 3aMbIkaHue.

ITocTostnHBIE MarHUTHL. B3anuMoaelicTBHE TOCTOSIHHBIX MarHuTOB. MaruutHoe mnosie. MarHuTHOE 1oJie 3eMIN U €ro 3HaUYeHHe I )KU3HU Ha 3eMIie.
OmneIT OpcTena. MarHUTHOE MOJIE 3JIEKTPUUECKOro ToKa. IIpuMeHenne 351eKTpoOMariuToB B TEXHUKE. JleficTBHE MarHUTHOT O MOJISl HA TIPOBOJIHUK C TOKOM.
DneKTpoABUTaTesb MOCTOSIHHOTO TOKa. Vcronb30BaHue 3/1eKTpoIBUraTeNiel B TEXHUYECKUX YCTPOUCTBAX M HAa TPAHCIIOPTE.

OmnbiTel @Papazes. SBnenue >nexkTpomMarHuTHOM uHAyKuMu. [IpaBuno Jlenna. DnextporeHepatop. CrocoObl MOMyYeHHs IEKTPUUECKON HIHEPTHH.
DNEeKTPOCTaHIIMKY Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa posia JIEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.
Y CTpoHCTBO U IEHCTBHE AIEKTPOCKONA.
OnexTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/I0B.
IIpoBOAHMKY M TUAIEKTPUKH.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

10 DNEKTPUUECKUN TOK B JKUIKOCTH.

11. T"a30BBIif pa3ps.

12. 3mepenue cuibl TOKa aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

N3mepenne 31eKTpUuYecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u mara3uH COpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieIe€HUs IOJIOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHo€e noje ToKa. JIeKTPOMAarHur.

JlelicTBME€ MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

UccnepoBanue siBIeHUs 31€KTPOMAarHUTHOM MHYKIUU.

OnbiThl Dapajes.

3aBHCHUMOCTD HaIlPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHHUS.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuusie pabomot u onvimel.

NogakrownE
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue neHCTBUS JIEKTPUUIECKOTO MOJIS HA IPOBOJAHUKH U JTUIIEKTPUKHU.

COopka u mpoBepka padOoThl AIEKTPUIECKON e OCTOSHHOTO TOKA.

W3mepeHue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HalPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANIPSYKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIEKTPUUYECKOTO COMPOTHBIICHUS MPOBOJHHKA OT €ro JJIMHBI, IUIOLIaJN MOMNEPEYHOIro CEUeHUs U
MaTepuaa.

[IpoBepka nmpaBuiia CI0KEHHSI HAIIPSKEHUH ITPU [TOCIE0BATEILHOM COEIMHEHUH JIBYX PE3HCTOPOB.

IIpoBepka nmpaBuiia AJis CUIIBI TOKA IIPH MMAPAJLIEIBHOM COEUHEHUH PE3UCTOPOB.

Omnpenenenre pabOTHI 3IEKTPUUECKOT0 TOKA, UYILETO YepPE3 PE3UCTOP.

Omnpenenenre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIOUKY, OT HANpsKEHUsS Ha HEH.

Onpenenenne KII/[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IOCTOSIHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U Pa3/IeIICHUH.

HccnenoBanue nefcTBUS AIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyILIKM ¢ TOKOM M MarHUTa OT CHJIBI TOKAa U HAIIPABJICHUS TOKA B KaTYyIIIKE.
W3ydenue neiicTBUSL MAarHUTHOTO TOJISI HA IPOBOIHUK C TOKOM.

KoHnctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTEIsl.

N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAHOBKH.

OnbITHI 10 UCCIEAOBAHUIO SABJICHUS JIEKTPOMATHUTHON MHAYKLIHHN: UCCIIEI0BAaHNE U3MEHEHUI 3HAUEHUS U HAIIPaBJICHNUs HHAYKIIMOHHOTO TOKA.



9 KJIACC

Pa3zpen 8. Mexannueckue siBJIeHHUA.

Mexanuyeckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAaHMUECKOTO JBHKEHUS. PaBHOMEpHOE PSIMOJIMHEHOE
nBukeHne. HepaBHoMepHOe npsiMOInHENHOe BHKeHHe. CpellHssl 1 MTHOBEHHAsI CKOPOCTh TeJla PYU HEPAaBHOMEPHOM JIBH>KEHHH.

Yckopenue. PaBHOyCcKOpeHHOE TpsiMONTMHEHHOE BHxkeHHe. CBoOomHOE maneHue. OnbIiTel [ anmes.

PaBHOMepHOE BIKEHUE O OKpYXHOCTH. [lepuon u yactora oOpaiienus. JIunelinas u yrimoBasi ckopocTd. LleHTpocTpeMuTenbHOe yCKOPEHHE.

ITepBbiit 3ak0oH HbroTona. Bropoit 3axkon Herorona. Tperuii 3akon HerotoHa. [IpuHIum cyneprno3uiuu Cuil.

Cuiia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHUsI CKOJIBKEHHUSI, CUJIa TPEHUS MIOKOs, IPYryue BUJIbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHMS. YCKOpeHue cBoOOJHOro manaeHus. [IBmxenue muiaHer Bokpyr Connna. IlepBas xocmuueckas
ckopocTb. HeBecoMOCTh U neperpysku.

PaBHOBecue MarepuanbHOM Toukn. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHE TBEPAOTO Tela ¢ 3aKpeIIEHHON 0Chlo Bpamienus. MomeHT cuibl. LlenTp
TSAKECTH.

Nmnynec Tena. I3menenue umnynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHHs UMITYJIbca. PeakTHBHOE IBUYKEHUE.

Mexanuueckass pabora u MomHOCTb. PaboTta cunm Tsxkectu, ynpyroct, TpeHus. Csi3p sHepruu u paboTel. IloTeHumanbHas sHeprusi Ttena,
MOJIHATOTO HaJl MOBEPXHOCThIO 3eMild. [loTeHumanbHas saHeprus cxaroil npyxunbl. Kunernueckas sHeprusi. TeopemMa 0 KHHETHUECKON 3HEPIUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

HabntoneHne MexaHMYecKOro ABMXKEHHsI TeJla OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

CpaBHeHME MyTel U TPACKTOPUM JIBHIKEHUSI OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.
N3mepeHne cKOpoCcTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBYKCHMUS.

HabmtoneHnue nBuXeHUs Tena 1o OKPYKHOCTH.

Habntonienne MexaHMuYeCKUX SIBJICHHUH, MpoHcXoIiumx B cucreMme oTcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU
OTHOCHUTENbHO KabuHeTa (PU3HKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tella U IUCTBYIOIIEH Ha HETO CHJIBI.

HaGntoneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

N3meneHne Beca Tena Ipu YCKOPEHHOM JIBHOKEHHH.

10. ITepenaya umMmysbca Mpu B3aMMOAECHCTBUH TeJl.

11. IIpeoGpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUM TEN.

12. CoxpaHeHnue UMITyJIbCa MIPU HEYIIPYTOM B3aMMOAECHCTBUH.

13. CoxpaHeHue UMITyIbCa TPH a0COIOTHO YIIPYTOM B3aWMOICHCTBHU.

14. HaGnroieHrne peakTUBHOTO JIBUKEHHUSI.

15. CoxpaHeHne MEXaHUYECKOUM SHEPruu Mpu CBOOOAHOM Ma/IeHUN.

16. CoxpaHeHue MeXaHUYECKON SHEPTUH MPH JBMXKEHUH TeJla MO IeHCTBUEM NPYKUHBI.

Jlabopamopuuvie pabomot u onvimel.

1. KoHcrpyupoBaHue TpakTa /i pa3roHa U JajdbHEHIIEro paBHOMEPHOIO ABM)KEHHUS IIApUKa UITH TEIEKKH.
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Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WK ABUKEHUS IapUKa 110 HAKJIOHHOM MJIOCKOCTH.
Onpenenenne ycKOpeHus Tejla Ipy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauajabHOU CKOPOCTH.
[IpoBepka rumoressl: €ciM NIpU PaBHOYCKOPEHHOM JABM)KEHMHM 0O€3 HayaJbHOM CKOPOCTH IIyTM OTHOCATCS KakK psii HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIUE MPOMEXYTKHA BPEMEHH OJMHAKOBBI.
HCCHCHOB&HHG 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Onpenenenre kKodphUIIUEHTa TPEHUS CKOJBKCHHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenre pabOThI CHIIbI TPEHUS MPU PABHOMEPHOM JIBM)KEHUU Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.
10 Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH MOABEME TPY3a € UCIIOJIb30BAaHHUEM HEMOABIKHOTO U TTOABHYKHOTO OJIOKOB.
11. Usyyenue 3aK0Ha COXpAHEHHS SHEPTUU.
Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.
KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEeOAaHUM: MEpHOJ, YacTOTa, aMIUIMTyAa. MaTeMaTuyecKuid U MpYKUHHBIA MasTHUKH.
[IpeBpareHue SHepPrun Ipu KOJIeOATSIILHOM JIBFKSHUH.
3aryxawomue konebanus. BoinyxkieHnsle konebanus. Pesonanc. Mexanuueckue BoiHbl. CBoiicTBa MexaHWuecKux BOJH. IIpomonbHbie u
IIONIEPEYHbIE BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHuss. MeXaHN4eCKHe BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmtonenue xoneOaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmtonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabmtoneHune BBIHYXAEHHBIX KoJeOaHUI U pe3oHaHca.
PacrnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKUI PE30HAHC.
ﬂaﬁopamopubte padomout u onvimol.
Omnpenenenre 4acToThl ¥ Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenne 4acTOThI ¥ IEPHOAA KoJleOaHUH NPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH NiepUoa KojaeOaHui MOIBEIIEHHOTO K HUTHU Tpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MACChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH MEepHoJIa KoyieOaHH rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl rpy3a.
OMnBITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHo/ia KoJeOaHuil MPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKHUHBI.
N3mepenne yckopeHus CBOOOHOTO ITaICHUS.
Pa3;[e.11 10. D1eKTPOMArHUTHOE MOJ1e M 3JIeKTPOMATrHUTHbIE BOJIHBI.
BHeKTPOMaFHHTHOG I10JIC. QHeKTpOMaFHI/ITHI)Ie BosHbl. CBoiicTBa OJICKTPOMArduTHBIX BOJIH. Mxana OJICKTPOMAarHuTHBIX BOJIH. Wcnonp3oBanue
AJIEKTPOMAarHUTHBIX BOJIH AJIsI COTOBOM CBSI3U.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
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1. CBolicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBa CBETA.
Jlabopamopnusie pabomot u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pa3nen 11. CBeToBbI€ IBJICHUS.
JlyueBas monens cBera. Mcrounuku cBera. [IpsmonuHeliHoe pacnipoctpaHeHue cBera. 3atMeHuss ConHua u Jlynsl. Otpaxenue cseta. Ilnockoe
3epKaJio. 3aKOH OTPaKEHMSI CBETA.
IIpenomiienue cBeta. 3aKoH mpenomieHust cBera. lloaHoe BHyTpeHHee oTpaskeHue cBeTa. Vcrosib30BaHME MOJHOTO BHYTPEHHETO OTPaKEHUs B
ONTHYECKUX CBETOBOJAX.
Jlunza. Xon mydeit B nma3e. Ontudeckas cucreMa ¢oToamnmapara, MEKPOCKONA M TeJeckoma. ['7a3 kak onTuveckas cucreMa. bim3opykocTs u
JAIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B cuektp. OnbiTel HptoToHa. CliojkeHne CeKTpalibHbIX 1[BETOB. /lucnepcus certa.
/emoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuyenne n300paxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cBera.
OnTHYecKuii CBETOBO/I.
Xon ntyueit B coOuparoleit aunse.
Xop Jydel B pacCenBaroLIEeH JIMH3E.
[Tonmyyenne n300pa’keHU C TOMOIIBIO JIMH3.
[TpuHumn neificTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10 Monenb rinasa.
11. PaznosxeHue 6€10ro CBeTa B CIIEKTP.
12. TTony4yenue 6en0ro cBeTa Npu CI0KEHUH CBETa Pa3HbIX L{BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUS CBETOBOTO JIyda OT yIJjla MaJeHUs.
N3ydenne xapakTepucTHK N300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJla NaJeHHs Ha TPAHULE «BO3TyX—CTEKIIO».
[Tonyuenune n300pakeHHI ¢ TOMOIIBI0 COOMPAIOIICH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI COOMparOIeil INH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OMnbITH IO BOCIIPUATHIO IIBETA IPEAMETOB ITPH WX HAOIIOJCHNUHN Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3}1e.]1 12. KBanTOBbBIE SIBJICHUS.
OmnbiTel Pezepdopna m mmanerapHas mMojens atoma. Mogenb aroma bopa. Mcnmyckanue u mornomieHue csera atoMoM. KBautel. JIuneiiuatbie
CIEKTpHI.
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PannoaktuBHOCTH. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHue aToMHOTO siapa. HykionHas Moaenb aTtoMHoro sijpa. M3oromnel. PangnoakTuBHbIC
npespauienus. [lepuon nomypacnazna aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3apsI0BOIO MU MAacCOBOIO YHMCEN. DHEPIHs CBs3U aToMHbIX saep. CBs3p maccel M 3Hepruu. Peakuunun
cUHTe3a U Jenenusd aaep. Mcrounuku sneprun ConHua u 3BE31.

AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.

CrieKTphl pa3avyHbIX I'a30B.

CnekTtp Bomopoaa.

Habmronenue TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYUCHHH.

Perucrpanus uzinydeHust NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopnbte paodomut u onvimol.

1. HaOGnropeHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYYCHUSI.

2. VccnenoBaHue TPEKOB: U3MEPEHUE YPHEPTUU YACTUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).

3. U3mepeHue paanoakTHBHOTO (OHA.

IHoBTOPHUTEIHbHO-00001IAKO M MOLYJIb.

[ToBTOpUTENBEHO--0000IIAIOIMK MOIY/b MpEeIHa3HAueH Ui CHCTEMAaTH3alud M 00OOIICHUs MPEAMETHOTO COACP)KaHUS M OIbITa JAEATEIbHOCTH,
NpUOOPETEHHOTO MpPHU H3YYEHUHM BCEro Kypca (U3UMKH, a Takke s MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy IO (HU3UKE st
o0yuarouuxcsi, BHIOPABLINX ITOT y4E€OHBIN IPEIMET.

[Tpy n3ydeHUM NaHHOTO MOJYJS pealu3yroTCs U CUCTEMAaTH3UPYIOTCS BMJbI J€SITEIbHOCTH, HA OCHOBE KOTOPHIX OOecreuuBaeTcs IOCTH)KEHHE
MPEIMETHBIX U METANpPEAMETHBIX IUIAHUPYEMBIX PE3yIbTaTOB 00yueHUs, (POPMHUPYETCS €CTECTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJI0B
UCCIIETOBAHUS SBICHUI MPUPOJIBI M TEXHUKH, OBJIa/IEHUE YMEHHUSIMH OOBSICHATH (DU3MUECKUE SBIICHUS, TPUMEHsISI TOTyYeHHbIe 3HAHMUSI, peliaTh 3a/1a4u, B
TOM UHCJI€ KAUEeCTBEHHBIE U IKCIIEPUMEHTANIbHbIE.

[TpuHIMNMATBHO EATETbHOCTHBIN XapaKTep IaHHOTO pa3jiesia peaau3yercs 3a CYET TOro, 4To 0OyyaroIlyecs BBIMOIHAIOT 33/1aHuUs], B KOTOPBIX UM
IpeiaraeTcs:

Ha OCHOBE MOJIY4YEHHBIX 3HAHUN paclo3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHUE SIBJICHHS B OKPY>KaIOLIeH MPUpO/Ie U TOBCEAHEBHOM KU3HH;

MCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUN, B TOM YHCIIE JIJIS IPOBEPKH TUIIOTE3 U MOIYUYEHUS TEOPETHUECKUX BbIBOJIOB;

OOBSICHATh Hay4Hbl€ OCHOBBI Hamboyiee BaKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJOTHH, HampuMep, NMPaKTHUYECKOTO HCHOJIb30BAHUS PA3IUUYHBIX
MCTOYHUKOB SHEPTMH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHH.
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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA
N3yuenne ¢u3mku Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHWs HAIMPABICHO Ha JOCTIKEHHE JMYHOCTHBIX, METANPEAMETHBIX U TMPEAMETHBIX
00pa30BaTEeNbHBIX PE3YIHTATOB.
B pesynbprare nzydeHus: (pU3MKM Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs y 00ydaromierocss 0yayT cOpMHUpPOBAHBI CIECIYIONTHE JUYHOCTHbIE
pe3yJbTaThI B YaCTH:



1) naTpuoTHYeCKOro BOCIIUTAHUSA:
[J mposiBJICHHE UHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (PU3NYECKON HAYKH;
[J IEGHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
[J TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKIEHHH OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCTIOKEHUH (pr3ukw;
[J oco3HaHHe BaKHOCTU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTH4YeCKOro BOCIIMTAHUS:
[ BOCIIpUSITHE ICTETUUECKUX KauecTB (PU3UUECKO HayKu: €€ TapMOHUYHOTO ITOCTPOCHHUSI, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOT0 MO3HAHHUA:
[J oco3HaHUE IIEHHOCTH (PU3MUYECKOI HAyKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PA3BUTHSI TEXHOJOTUH, BAXKHEHIIIEH COCTaBISIONICH
KYJIbTYpHI;
(] pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;
5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBHOIO 0J1ar0NOJTyYHA:
[J oco3HaHHe LIEHHOCTH 0€30MacHOro o0pas3a >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BAXXHOCTU MpPaBHJI OE30MACHOTO MOBEICHUS Ha
TpaHCIOPTE, HA JOPOTax, C JIEKTPUUYECKUM U TEIJIOBBIM 000pYOBAaHUEM B JOMAIIHUX YCIOBUSIX;
[J chopmupoBaHHOCTH HaBbIKa pehIeKCUU, PU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa y JPYroro 4eaoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
[J akTHMBHOE y4yacTHe B PEIICHWU MPAKTHUYECKHUX 3adad (B paMKax CeMbH, 00pa30BaTENbHON OpraHu3alvd, Topoia, Kpas) TeXHOJOTHYECKOW M
COIMAIbHOM HAMPABIEHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKUX 3HAHUIA;
[J MHTEpecC K MPaKTUIECKOMY H3yUeHUIo Mpodeccuii, CBI3aHHBIX C (PU3UKOM;
7) 3K0JI0rMYEeCKOr0 BOCIIMTAHMSI:
[J opueHTalus Ha IpUMEHeHHe (U3MUYECKUX 3HAHUM AJS pelieHUs 3a7ad B 00JACTH OKPYKAoIIeH Cpebl, MIaHUPOBAHUS MOCTYNKOB M OIEHKU UX
BO3MOXKHBIX MOCJIEICTBUI I OKPY>KAOIIEH CPeIbI;
[J oco3HaHue I0OATBFHOTO XapaKkTepa IKOIOTUYECKUX MPOOIIeM U MyTel UX peIIeHus,;
8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOTHOM Cpebl:
[J moTpeOHOCTh BO B3aMMOJCHCTBHH IMPH BHIOJTHEHUH WCCIEIOBAaHUN U MPOEKTOB (PU3NYECKON HAMpaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM
ApYTHX;
[J mOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€Pe3 MPaKTUUYECKYIO JI€ATEIbHOCTh;
[] motpebHOCTh B POPMUPOBAHNY HOBBIX 3HAHUH, B TOM YUCIIE (OPMYITHUPOBATH UJIEH, TTOHATHUS, TUIIOTE3bI O PU3HUECKUX OOBEKTAX U SIBICHUSX;
[J oco3HaHue qeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;
[] mraHMpOBaHKE CBOETO PA3BUTHS B MPHOOPETEHNN HOBBIX (DU3NYECKUX 3HAHUIA,
[J cTpemIieHUE aHATTU3UPOBATh U BHISBIISITH B3aUMOCBSI3U TIPUPO/IBI, OOIIECTBA U SKOHOMHKH, B TOM YHUCIIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;
[] olleHKa CBOMX JIEHCTBUM C YIETOM BIUSHUS HA OKPYKAIOITYIO CPElY, BOBMOXHBIX IT00ATBHBIX TTOCIIEICTBUM.



METANPEAMETHBIE PE3YJIbTATBI
B pesynbTaTe OcCBOEHHs TporpamMmbl MO (U3MKE HA YPOBHE OCHOBHOrO oO0mmIero obOpaszoBaHus y oOydaromierocs OyayT chOpMHUPOBAaHBI
MeTanpeJIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE [MO3HABATEIbHBIC YHHBEPCAIbHbIC Y4eOHbIC IEHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHBIC yueOHBIC
JCWCTBUS, PETYISTHBHBIC YHUBEPCAIbHbIC YUeOHBIC ICHCTBHSL.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jiornyeckue aeicTBHA:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

YCTaHABIIMBAThH CYIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS JUIsl 0000IEHUS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaxX, JAaHHBIX U HAOIIOIEHUSX, OTHOCSIIMXCS K (PU3MUECKUM SBICHUSIM;
BBISIBJISITH IPUYHUHHO-CIIEICTBEHHBIC CBA3U NPU U3YUCHUH (PU3NYECKUX SIBICHUN U MPOIECCOB, J€JIaTh BHIBOJBI C UCIIOIH30BAHUEM JIEYKTUBHBIX
Y UHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX (PU3NUECKUX BEIHUMH;

CaMOCTOSITENILHO BBIOMpPATh CHOCOO perieHust yueOHoU (u3mueckol 3amaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pELICHHs, BHIOOp Hauboliee
MOAXOSIIETO C YYETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciienoBarebLCKue AeiCTBHSA .

HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IG,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT I1O3HAHMU;

MIPOBOAUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IJIAaHY OTIBIT, HECJIOXKHBINA (PU3NUECKUI IKCIIEPUMEHT, HEOONIbILIOE UCCIIeOBaHHE (U3HUECKOTO
SIBJICHUS;

OIICHUBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTHh HH(POPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYITHUPOBATH 000OIIEHHS W BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (U3MUECKUX IMPOIIECCOB, a TAKXKE BBIIIBUTATh MPEANOJIOKEHUS] 00 MX Pa3BUTUH B HOBBIX
YCJIOBHUSIX U KOHTEKCTaX.

Padora ¢ unopmanmeii:

MPUMEHSTh Pa3IUYHbIe METO/IbI, HHCTPYMEHTHI U 3allPOChl IPU MOUCKE U 0TOOpe MH(GOPMAIIMK UITU JaHHBIX C YYETOM MPEeNoKEHHONW ydeOHOoM
(dbuzmveckoit 3a1aun;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMUHbIX BUJOB U (hOPM MpeICTaBICHMUS;

CaAMOCTOSATCIIBHO BI)I6I/IpaTI) ONTUMAJIBHYTO CbOpMy MNpEaACTaBICHUA I/IH(l)OpMaI_[I/II/I 1 WJUTIOCTPUPOBATH PEIIACMBIC 3a1a4i HECIIOKHBIMU CXEMaMH,
auarpaMMaMu, HHOUM rpaduKoi 1 uX KOMOUHAIIMSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

B X0J1e 00CyXJIeHUsI yueOHOro MaTepuaa, pe3yJbTaToB J1a00paTOPHBIX paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMON TEMBI
Y BBICKa3bIBaTh UJIEH, HAllEJICHHBIEC Ha PEeIlICHHE 3aaul U MoJAep KaHue OaroxenaTeaIbHOCTH OOLICHNUS;

COIOCTABJISAITH CBOU CYXJIEHUS C CYXKACHUSAMH JIPYTUX YYaCTHUKOB Jiajiora, 0OOHapy>KUBaTh pa3Inyie U CXOJICTBO MO3UILIUH;

BBIPAXXAaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BaHUSs, IPOEKTA);

MMOHUMATh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUAYAIbHON pabOThI IPU PELICHUH KOHKPETHOH (pr3nueckoit mpobieMsl;



MPUHUMATH 1[ETH COBMECTHOW JESTeNbHOCTH, OPTaHM30BBIBATH JNEHCTBHS MO €€ MOCTIKEHUIO: PACIPENesTh POJid, 00CYKIaTh MPOIECCH U
pe3yiabTaThl COBMECTHON pabOThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOICH;

BBIIIOJIHATE CBOIO 4YaCTb pa6OTI)I, J0CTHUrasd Ka4€CTBEHHOI'O PE3yJibTaTa IO CBOEMY HAIIPAaBJICHHUIO W KOOPAWHUPYSA CBOU I[CP'ICTBHH C IpYruMu
YJICHAMH KOMaH/bI,

OLIEHUBATh KAYeCTBO CBOETO BKJIaJa B OOMIMKA MPOIYKT MO KPUTEPHUSIM, CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranuszaums:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUsX, TPEOYIOMIMX AJIsl pelieHUs (U3NYECKUX 3HAHUIA;

OpPUEHTUPOBATHCS B PA3JIMYHBIX [TOAX0/1aX MPUHATHUS peLIeHUH (MHAUBUIYaJIbHOE, IPUHATHE PEIICHUS B IPYIIIE, IPUHIATHE PELLIEHUI TPYIIIOi);
CaMOCTOSITENTPHO COCTABIIATh AJITOPUTM pEUICHUs (QU3NYECKOW 3aaydl WM IUIaHa HCCIENOBAaHUS C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MIpeijlaraeMble BAPHAHThI PEIICHHI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIeHUE.

CaMOKOHTpOJIb, IMOLIMOHAJIbHbIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeIaraTh Iiad €€ NU3MEHEHHS;

OOBSICHATH IPUYMHBI JOCTIKEHUS (HETOCTHKECHHUS) PE3yIbTATOB JIEATEIILHOCTH, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JESITEIHHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (PU3MUECKOTO HCCIEIOBAHUS WIM IMPOEKTa) HA OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHUBIIMXCS CUTYAllUl, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0sl HAa MECTO JIPYroro 4eJI0BeKa B X0JI€ CIopa UM AUCKYCCUHU Ha HayYHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHS U JIOTHUKY JIpYroro;
MIpU3HABaTh CBOE MIPaBO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3aad WIN B YTBEPKACHUIX Ha HAyYHbIE TEMbI M TaKOE 5K€ IIPaBo JPYroro.

HNPEIMETHBIE PE3YJIBTATHI

K konIry O6V‘-I€HI/I$I B 7 KJjacce IPpeaIMETHBIE Pe3YIbTaThl HA 0a30BOM YPOBHEC AOJIXKHBI OTPAXXAaTh Cd)ODMI/IDOBaHHOCTL ) 06vqa}01u14xc;{ YMEHHH:

WCIOJIb30BaTh MOHATUA: (U3NYECKUE U XUMHUUECKUE SIBICHUS, HAOII0IeHHE, IKCIIEPUMEHT, MOJIeIb, TUTIOTe3a, EANHUIIBI (PU3UUYECKUX BEIUYUH,
aToM, MOJIEKYyJia, arperatHble COCTOSHMUsI BemecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIDKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TMPSAMOIUHENHHOE), TpaeKTOpus, paBHOACHCTBYyIOIIas cwuia, JedopMmaius (ympyras, IJacTHYecKas), HEBECOMOCTb,
COOOIMIAIOIITUECS COCY/IBI;

pasinyaTtb ABJICHHA (JII/I(l)q)yI‘aI/IS[, TCIIJIOBOC ABHMIXXCHUC YaCTUI[ BCUICCTBA, PAaBHOMCPHOC JIBHXKCHUEC, HCPABHOMCPHOC JIBHKCHHUEC, HWHCPLUA,
B3aMMOJICHICTBUE Tell, paBHOBECHE TBEPABIX TeNl C 3aKPEIJIEHHOW OCBhIO BpAIICHHs, Mepenaya AaBJICHUsS TBEPABIMU TEIAMH, KUAKOCTIMH H
ra3amMu, aTMOC(epHOE JIaBlICHUE, IUIaBaHUE TeJl, IPEBPAIlCHNs MEXaHHUECKON SHEPTHUH) TI0 ONMCAHUI0 MX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PUINIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3MUECKHUX SBICHHUM B OKPYXKAIOIIEM MHpE, B TOM 4Hcie (U3MYeCKHUe SBICHUS B MPHUPOJIEC: MIPUMEPHI
JBUKEHHSI C PA3IMYHBIMU CKOPOCTSMHU B )KMBOW W HEXXHUBOW MPHUPOJIE, NEHCTBUE CHIIBI TPEHHUS B MPUPOJIE M TEXHUKE, BIUSHUE aTMOCHEPHOTO
JaBIICHUS HA KUBOW OpPTaHU3M, IJIaBaHHUE PhIO, PhIYard B TEIIC YEIOBEKa, IIPH ATOM MEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B YY€OHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) DU3HUECKUX SBICHHIA;



OIHCHIBATh U3YYCHHBIC CBOWCTBA TEN M (DU3MUECKUE SBJICHHUS, UCTIONIB3Ys (PU3NUECKUE BETUIHHBI (Macca, 00BEM, IIJIOTHOCTh BEIIECTBA, BPEeMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSHKECTH, BEC Tella, CHJIa TPEHHUs, JaBlIeHHE (TBEPIOTO Tela, KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS CHJIa, MEXaHHUYECKas padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHIJIbI, KOA((UIHUEHT IMOJIE3HOr0 ICHCTBHS MEXaHU3MOB,
KHHETHYECKass W TOTEHIMaJIbHAs JSHEPrHs), MPU OMNHCAHWUU NPABWIBHO TPAKTOBATh (U3MYECKHUN CMBICI HCIOJIb3YEMbIX BEJIMYUH, HX
0003HAYCHHS U SUHUIIBI (PU3UICCKUX BEIMYUH, HAXOAUTH ()OPMYIIBI, CBS3BIBAIONIUE JaHHYIO (U3HUYECKYIO BEIHUMHY C IPYTHMH BEIHYMHAMH,
CTPOUTD rpauKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEIMYHH,

XapaKTEpPU30BaTh CBOKMCTBA TeJ, (PU3WUYECKUE SBJICHUS M IPOIIECCHI, UCIIOIb3Ys MpaBUIa CIOKEHHUS CHJI (BIOJIb OJHOW MpsSMOM), 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IPaBWIO PaBHOBECHS phruara (0J0Ka), «30J0TOE MPABUIIO» MEXAHWKH, 3aKOH COXPAHCHHUS MEXaHHUYECKON
SHEPTHH, TIPU ITOM JIaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U 3aIIUCHIBATH €T0 MATEMATHYECKOE BBIPAKCHHUE;

OOBSACHATH (PU3UYECKUE SIBICHHUS, MTPOLIECCHl U CBOICTBA T€J, B TOM YHCJIE U B KOHTEKCTE CUTYallMi MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBIIATh TPUYMHHO--CJICJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHWE U3 |—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 1—2 H3yUYEHHBIX CBOMCTBA
(hbU3UYECKUX SBJICHUHN, PU3HMUYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacuéTHbIe 3aauu B 1—2 1elicTBUA, UCTIONB3YS 3aKOHBI U (hOPMYIIbI, CBSI3bIBAIOIINE (PU3NYECKIE BETUYMHbBI: HA OCHOBE aHAJIN3a yCIOBUS
3aJla4yM 3aMUCBIBATh KPATKOE YCIIOBUE, MOJACTABIATh (PU3NUYECKUE BEIHUUMHBI B (DOPMYIIBI U IPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC TaHHEIE,
HEO0OXOIUMBIC JIS PEIICHUS 33]1a4, OIICHUBATh PEATUCTUIHOCTD MMOTYICHHON (PU3UUYECKON BEITNIMHEI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIUTh MPH MOMOIIHM (U3HMYSCKUX METOJIOB, B ONHUCAHUU HCCIICIOBAHUS BBIACIATH MPOBEPSICMOE
MIPEIOoNIoKEeHHE (TUIIOTE3Y), Pa3inyaTh U HHTEPIPETUPOBATH MOIYUYECHHBIH pe3ylbTaT, HAXOIUTh OIIHMOKHN B XOJ€ ONBITa, AeTaTh BBIBOJBI I10 €r0
pe3yibTaTam;

MPOBOJIUTH OIIBITHI 1O HAOMIOAEHUIO (U3MUECKUX SIBICHUN WM (PU3HYECKUX CBOMCTB Tel: (HOPMYIMPOBATH MPOBEPSEMbIE MPEATNON0KECHHUS,
coOupaTh YCTAHOBKY M3 MPEI0KEHHOTO 000PYA0BaHNs, 3alIMCHIBATh XOJI ONBITa U (POPMYITHPOBATH BHIBOJIBL;

BBITIONHSATH TPSMbIE HU3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tella, 00bEMa, CHIIBI M TEMITEPaTypPhl C UCTIOIh30BAaHHEM aHAJIOTOBBIX M HU(POBBIX
MPpUOOPOB, 3aMUCHIBATH MMOKA3aHUs TPUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOW BETUYMHBI OT JPYTOM C UCIOJb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JABIDKYIIETOCS Tella OT BpEMEHH JABMKCHUS Tella, CHUIIbl TPEHHsI CKOJIBKEHUSI OT Beca Tejla, KayecTBa 00pabOTKU MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTHU CWJIBI TPEHHS OT ILJIOMIATNA COMPUKOCHOBEHHS TEJ, CHUJIbl YIPYTOCTU OT Y/UTMHEHUsS MPY>KWHBI, BHITAIKUBAIOIIEH CHUJIBI OT
00BEMa MOTpYyKEHHON YacTH Tella U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBHCUMOCTH OT IIOTHOCTH Tela, OT TIIYOHHBI, HA KOTOPYIO MOTPYXKEHO
TEN0, YCJIOBUM IJIaBaHWs TEJ, YCIOBUW paBHOBECHsI pblyara M OJIOKOB), Y4aCTBOBATh B IUIAHUPOBAHHMH y4E€OHOTO HCCIEAOBAHUS, COOMpAThH
YCTaHOBKY W BBITIONHATh W3MEPEHUSs, CIeAys MPeJIOKCHHOMY IUIaHy, (PUKCHUpOBaTh Pe3yabTaThl MOJYUYEHHOH 3aBUCHMOCTH (PU3NYECKUX
BEJIMYUH B BUJIC TIPEIJIOKCHHBIX TAOJIUIl U TPAPUKOB, JETaTh BBIBOJIBI TIO PE3yIbTaTaM MCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHS (DU3NYECKUX BEIWYWH (TJIOTHOCTH BEIIECTBA JKUAKOCTH W TBEPJOTO Teja, CHJIA TPEHHS CKOJBXKEHUS,
JIaBJICHUE BO3/yXa, BHITAIIKUBAIOMIAS CUJA, ACHCTBYIOIIAs HA MOTPYXKEHHOE B JKUIKOCTh TeNO, KOOPPUIMEHT MOIE3HOTO JIEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIEys] MPEUIOKEHHON WHCTPYKIIMU: TPHU BBITIOJHEHUN H3MEPEHUN COOMpPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIISTH
3HAUYCHUE NCKOMON BEIMUNHEL,

COOJTIOAATh MpaBUiIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIUIBI ISHCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP, NUHAMOMETP, COOOIIAIIINECS COCYIbI, OapoMeTp,
pBIYar, MOIBWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;



®  XapaKTepu30BaThb MPUHIUIIBI ICHCTBHS N3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUA (B TOM YHUCIE: MTOAIIUITHUKH,
YCTPOMCTBO BOJOIIPOBOA, TUAPABINYECKHI MpPEcc, MAaHOMETP, BBHICOTOMEp, MOPIIHEBOI HACOC, apeoOMETp), MCIIONb3ys 3HAHHUSA O CBOWCTBAX
(bu3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAUTH MPUMEPHI (HAXOAUTH HH(OPMAIHIO O MPUMEPAX) MPAKTUYECKOTO UCIOIB30BaHU (PM3UUECKUX 3HAHUI B TIOBCEIHEBHOM KU3HU /IS
obecrieueHns 0€30MAaCHOCTU MPHU OOpAlIeHUH € MPUOOpaMH M TEXHHUYECKHMH YCTPOWCTBAMH, COXPAHEHUS 370POBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cperie;

® OCYIIECTBIISITh OTOOP MCTOYHHMKOB MH(OpManuu B VMHTEpHETE B COOTBETCTBUHU C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCS
3HAHUH M TYTEM CpaBHEHMS pPAa3JIHYHBIX HCTOYHHKOB BBIACIATH HH(OpMANMIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXKET OBITH
HEJI0CTOBEPHOI;

® UCMOJNB30BaTh NPHU BBHIMOJHEHUH y4YeOHBIX 3a/JaHUI HAyYHO--TIOMYJSPHYIO JUTEpATypy (U3UYECKOTO COACp)KaHHs, CIPAaBOYHBIC MaTEpPHAIIBI,
pecypeel cetn MHTEepHeT, BiageTh nmpuéMamMu KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHus MH(POpPMAIMM W3 OJHOW 3HAKOBOW CHCTEMBI B
APYTYI0;

® co37aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHsSI Ha OCHOBE 2—3 MCTOYHHMKOB MH(OpManuu (U3MYECKOTO COJCpKaHUs, B
TOM YHCJIE TTYOJMYHO JIeNaTh KPaTKHe COOOIIEHHS O pe3ysbTaTaxX MPOEKTOB WIIM YU4eOHBIX WCCIICAOBAHHUM, IPH STOM I'PAaMOTHO HCIOJIb30BATh
M3y4YCHHBIN MOHATUIHBIN anmapaT Kypca (U3MKH, COTPOBOXKATh BBICTYIUICHHE IPE3CHTAINEH;

® [P BBHIIOJHEHUH YYEOHBIX NMPOEKTOB M MCCIICJOBAHUI pacHpenenaTh oO0sS3aHHOCTU B TPYNIE B COOTBETCTBUH C ITOCTaBICHHBIMHU 3aJadyaMHy,
CIIEANTH 3a BBHINOJHEHHWEM IUIaHA JEHCTBUH, aJEKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIQJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKaTHBHOE B3aUMO/ICHCTBUE, YUYUTHIBAs MHEHUE OKPYKAIOIIHX.

K koHIly 06yueHus B 8 kjiacce npeMETHbIE PE3yJIbTaThl Ha 6a30BOM YPOBHE JIOJHKHBI OTpakaTh CQOPMHUPOBAHHOCTD Y 00YYAIOMUXCS YMEHU:

® HCIOJIB30BAaTh IIOHSATHSA: Macca M pPasMEPbl MOJIEKYJ, TEIUIOBOE JIBUJKEHHWE AaTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEILECTBA,
KpUCTAJININYECKHE U aMOp(HBbIe TeJla, HACBIIIIEHHBIN U HEHACBIILIEHHBIN Map, BIaXKHOCTh BO3AYyXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPTHsl, TEIIOBOM
JIBUTATEIIb, DJIEMEHTApHBIN AJIEKTPUYECKUHN 3apsf, JIEKTPUYECKOE I0JI€, NMPOBOJHUKH WM AUDJICKTPUKH, IOCTOSHHBIA JJIEKTPUUYECKUN TOK,
MarHMTHOE I0JI€;

e pa3nuyath SBJIEHUS (TEIJIOBOE PACIIMPEHUE U CKAaTHe, TeIIoNepeaya, TEMIOBOE paBHOBECHE, CMauyBaHUE, KaMIIISIPHbIE SIBJICHUS, HCTIApEHUE,
KOHJIEHCAllUs, IUIaBJIeHHEe, KpHCTalu3alus (OTBeplAeBaHHE), KUIEHHEe, Termonepeaadya (TEeIIONpOBOIHOCTb, KOHBEKLUS, H3IIyuyeHHe),
ANEKTpU3alUs Tel, B3aUMOACHCTBHUE 3apsA0B, AEMCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE MAarHUTOB, JEHCTBHE
MarHMTHOIO IOJISI Ha NPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHAYKLHA) 10 OMMCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh NPOSIBJICHHE H3YYEHHBIX (U3MUECKUX SBJIEHUH B OKpYXKAIOIIEM MHUpE, B TOM uucie (U3NYECKUEe SBIEHUS B IMPUPOJE:
ITOBEPXHOCTHOE HATSHKEHHE U KaWUIAPHBIE SIBICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoe, u3nydeHue ConHua, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa, 3JEKTPUUECKUE SBJICHUS B aTMOoc(hepe, AIEKTPUIECTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE T10JIe
3emiH, Apeild MomocoB, poiab MAarHUTHOTO MOJS JJIS JKU3HU Ha 3emiie, MOJSPHOE CHSHME, NMPH 3TOM MEPEBOJUTH MPAKTUYECKYIO 33/71a4y B
yueOHY10, BBIACIATH CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SBIICHUM;

® ONUCBHIBATH M3Y4YCHHBbIE CBOWCTBA TeJ M (PU3MUYECKUE SIBICHUSA, MCIOJB3Ys (PU3MUYECKHE BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpIusl,
KOJIMYECTBO TEIUIOTHI, yJENbHAsi TEIUIOEMKOCTh BEIECTBA, YyAENbHAs TEIUIOTA IUIABJICHUS, YIENbHAs TEIJIoTa MapooOpa3oBaHUs, yICIbHAs
TEIUIOTa CTOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJE3HOrO JEHCTBHSA TEIUIOBOM MAIMHBI, OTHOCHUTENIbHAS BJIAXKHOCTH BO3/yXa, AJIEKTPUUYECKHUIM




3apsijl, CWJa TOKa, DJIEKTPUUYECKOE HampspKeHUE, CONPOTUBICHHWE IPOBOJHMKA, YIEIbHOE CONPOTHUBICHHE BELIECTBA, paboTa M MOIIHOCTh
AJIEKTPUUYECKOTO TOKA), MPH ONMHUCAHUHM MNPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHOJIB3YyEeMBIX BEIUYMH, OOO3HAUCHUS M EIHMHULIBI
(Gu3NYeCcKUX BEJIWYMH, HaXOAUTh (OPMYJbl, CBS3bIBAIOIIME AAHHYIO (U3UYECKYIO BEJIMYMHY C APYIMMH BEJIUYHMHAMH, CTPOUTh TI'paduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHHS W TPOLECCHI, UCIOJIb3ysd OCHOBHBIC MOJOXKEHUS MOJICKYJISIPHO--KHHETHYECKOH TeopHuu
CTPOEHHS BELIECTBA, IPUHLMUI CYNEPIO3ULMH Molel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH OMa Juid ydacTka Liemw,
3akoH J[xoyns—JleHna, 3aK0OH COXpaHEHUs] SHEPTHH, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M 3aIHCHIBATh €0 MaTeMaTHYECKOe
BBIPAXKCHHUE;

OOBSICHATh (PM3MUECKUE MTPOLECCHl U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CUTYyallUil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH O0BICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ ONOPOM Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3UYECKUX SIBICHUM,
(bU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1auu B 2—3 AeHWCTBUS, UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3NYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3aJ]auy 3aMKChIBATh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK JAHHBIX JUISl PEHICHUS 3a/1a4M, BEIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOMMBIE ISt
e€ peleHysl, IPOBOIUTh PACUYEThI U CPAaBHUBATH M0JIyYEHHOE 3HaUeHHE (PU3NYECKON BEIMUUHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IpPU HNOMOIIM (PU3MYECKUX METOJOB, HCIOJIb3Ysl ONHCAHME HCCIIEAO0BaHMS, BbIIEIATH
IIPOBEPSAEMOE MIPEAIIONIOKEHHE, OLIEHUBATD IIPABHIIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEOBAHMUS, J€JIaTh BBIBOBL;

IIPOBOJIUTH OMBITHI 110 HAOMIONEHUIO (U3NYECKUX SIBICHUH WM (U3NYECKUX CBOMCTB Ted (KANMUJUIAPHBIC SIBJICHUS, 3aBUCUMOCTb JaBJICHMS
BO3lyXa OT ero o0bEMa, TemMrepaTypbl, CKOPOCTHU IIPOLECCa OCTHIBAHUS M HArpEBaHUS MPU U3JIYYEHUHU OT LIBETA U3JIydarollel (IMOraomaroneil)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATyphbl KUIKOCTH W IUIOIIAAM €€ MOBEPXHOCTHU, MIEKTPU3ALUsA TEl U B3aUMOICHCTBHE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJACHCTBHE IOCTOSHHBIX MAarHUTOB, BHM3yaJM3allMsi MarHUTHBIX IIOJIEH IOCTOSHHBIX MarHUTOB, JEHCTBHS
MarHuTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBHUIATEINs MOCTOSHHOTO TOKAa): (POPMYIHPOBATH
IIpOBEpsieMbIe MIPEITOJIOKEHUSI, COOMPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYAOBaHNUS, ONIMCHIBATh X0/ ONBITa U (OPMYIUPOBATH BHIBOIBI;
BBITIOJIHATH MPSMbIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTENILHOM BJIaXXKHOCTU BO3AYyXa, CHJIBI TOKA, HAIPSKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX
puOOPOB U TaTYNKOB (PU3UUECKUX BEITUUMH, CPABHUBATH PE3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTPEeNIHOCTH;

IIPOBOJIUTH HCCIIEZIOBAaHUE 3aBHUCUMOCTH OAHOHM (hru3MyecKod BENMYMHBI OT APYrod C HCHOJB30BAHHUEM MPSMBIX H3MEPEHUH (3aBHUCUMOCTh
COIPOTHUBIIEHUS MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIA AU ITONEPEYHOT0 CEYEHHS U YAEIBbHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJAHMKA, CHUIIBI TOKA,
UAYILETro Yepe3 MPOBOJHUK, OT HANPSIKEHUs HAa MPOBOJHHUKE, UCCIIEJOBAHUE TOCIIE0BATENILHOTO U NMAapauIeIbHOTO COSAMHEHUI MPOBOAHUKOB):
IUTAaHUPOBATh HCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEpPEHUs, CleAys MNPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3YyIbTaThl
MOJTyYEHHOM 3aBUCHMOCTH B BHJIE TaOJIUIl ¥ I'paUKOB, JIeNIaTh BHIBOJIBI IO PE3YNIbTaTaM UCCIIC0BAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpEeHHs (U3MueckuX BeIMYUH (yIenbHas TEIUIOEMKOCTh BEIIECTBA, CONPOTHUBIEHHE IPOBOJHUKA, paboTa H
MOIIIHOCTb 3JIEKTPHUUECKOr0 TOKA): TUIAaHWPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAYs MPEAI0KEHHON HHCTPYKINH, U
BBIYHCIIATh 3HAUEHHUE BEINYUNHBI,

co0Jro1aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;

XapaKTepu30BaTh MPUHIMIIBI ASHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha MX ONMHUCaHUS (B TOM 4YHCIE: cHCTeMa
OTOIUICHMSI IOMOB, TUTPOMETP, NapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKON SHEPIHH, FINEKTPOOCBETUTENIbHBIE TPUOOPHI,
HarpeBaTebHbIe AJIEKTPONPUOOPH! (IIPUMEPHI), IMEKTPHUUECKUE MPEIOXPAHUTENH, SJICKTPOMArHHUT, 3JCKTPOJIBUIATENb IOCTOSHHOIO TOKA),
UCIOJb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX ABJICHUN U HEOOXOAUMBbIE (PU3HYECKHE 3aKOHOMEPHOCTH;



® pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONUCTBA U U3MEPHUTEIbHbIE IPUOOPHI 110 CXEMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETD,
TEPMOC, MCUXPOMETpP, TUIPOMETP, JBUTATENIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX Lenel c
MOCJIeIOBATEIbHBIM U apaJIeIbHBIM COSAMHEHUEM AIIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYECHHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;

® [IPUBOAUTH MPUMEPHI (HAXOAUTH MH(OOPMAIMIO O MPUMEPAX) NPAKTUIECKOTO UCIOIB30BaHUS (PM3UUECKUX 3HAHUH B MOBCEIHEBHOW JKU3HU JIJIS
obecrieyeHuss 0€30IaCHOCTU MpU OOpallleHuH ¢ MpuOopaMH M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHUsS 3/I0pOBbSl U COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLLEH CPELE;

® OCYIIECTBIISITh NOUCK HH(popManmu (usnyeckoro cojepxkanus B VIHTepHETE, Ha OCHOBE HMEIOLIUXCS 3HAHUM M TMYyTEM CpaBHEHUS
JIONOJTHUTEIbHBIX UCTOUHUKOB BBIJEIATh HH(OPMALIMIO, KOTOPAs ABJSETCA IPOTUBOPEUNBON MIIM MOXKET ObITh HEZJOCTOBEPHOI;

® UCMOJIb30BaTh IPHU BBINOJHEHUU Y4YeOHBIX 3a/JaHUIl HAay4HO--TIONMYJSPHYIO JIUTEpATypy (U3UYECKOro COAEp’KaHHs, CIpPaBOYHbIE MaTepHUallbl,
pecypcbl cetu MHTepHeT, Biajgerh npuéMamMM KOHCIIEKTHPOBAaHUS TEKCTa, ImpeoOpa3oBaHus MH(OpManuu M3 OJHON 3HAKOBOM CHUCTEMBI B
APYTYIO,

® Co3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE W KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas WH(MOPMAIHMIO W3 HECKOJIBKUX HCTOYHHUKOB (HU3UUIECKOTO
COJZIepKaHUsA, B TOM 4YHCIEe MyOIMYHO MPEACTaBIATh PEe3yJbTaTbl MPOSKTHOM WM MCCIENI0BATEIbCKON JEATENbHOCTH, MPU 3TOM I'PaMOTHO
HCI0JIb30BaTh NU3YUYEHHBIN MOHATHIHBIN anmnapaT Kypca pU3UKH, CONPOBOXKAATH BHICTYIUIEHUE [TPE3EHTAIUEH;

® T[pU BBHIIOJHEHUH Y4YeOHBIX NMPOEKTOB W HMCCIENOBAHUN (PU3UYECKUX IMPOIECCOB paCIpeneisTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJIEHHBIMU 33Ja4aMU, CJIEIUTh 3a BBHIIOJHEHUEM IUIaHA AEUCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBINM BKJIAJ B
JeSITeNIbHOCTD TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOIEUCTBUE, IPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(IMKTHL.

K konIry 00yuenus B 9 Kjaacce IpeIMETHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD YV 00YJAIOIIUXCS YMCHHMIA:

® JCIOJIb30BaTh TOHSATHA: CHUCTeMa OTCU€Ta, MaTepualibHas TOYKa, TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOTO JBIDKEHUS, aedopmarus
(ynpyrasi, maacTuueckas), TpeHUe, [IEHTPOCTPEMHUTEIFHOE YCKOPEHUE, HEBECOMOCTh U MEPerpy3KH, IEHTP TsHKECTH, aOCOMOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO TeJa, paBHOBECHE, MEXAaHMUECKUE KOJIeOaHMs M BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, DIEKTPOMATHUTHBIE BOJIHBI,
IIKana AJIEKTPOMArHUTHBIX BOJH, CBET, OMU30PYKOCTh U JAllbHO30PKOCTh, CIEKTPHI HCIYCKAaHUS M MOTJONIeHUus, anb(da-, 6eTa- U raMmma-
W3JIY4CHUS, U30TOIIBI, Si/ICPHAsi DHEPTETHKA;

® paznIuuath SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBMIKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
najJieHue Tell, pPABHOMEPHOE JABM)KEHUE 110 OKPYKHOCTH, B3aUMOJCHCTBHE Tell, PEaKTUBHOE ABM)XKEHUE, KoliebaTeabHOe JABMKEHHUE (3aTyXalolue
U BBIHYXJCHHBIC KOJ€OaHMs), PE30HAHC, BOJIHOBOE JBWKEHUE, OTPAKEHHE 3BYyKa, MPAMOJMHEHHOE pACIPOCTPAHCHUE, OTPaKEHUE U
MpeIOMIIEHUE CBETA, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3Nio’KeHHE OENIOro CBETa B CIIEKTP U CII0KEHHE CIIEKTPAIbHBIX 1IBETOB, JUCIICPCHS
CBETa, ECTECTBEHHAS PaJIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWUATOTO CIIEKTPa U3TyUYCHHUS ) TI0 OTIMCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBIICHUE;

® pacrmo3HaBaTh NPOSBICHUE U3YUYEHHBIX (PH3UUYECKUX SIBICHUN B OKpYKaroIIeM Mupe (B TOM 4uclie pu3ndeckue SBICHHs B IPUPOE: TPUIUBLI U
OTJUBBI, JABWKeHWE TIuiaHeT COJMHEYHON CHUCTEMBI, PEaKTUBHOE [IBIKCHHE JKUBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSCEHNE, CEHCMHYECKHE BOJHBI, I[yHaMH, 7XO, I[BE€Ta TeJ, ONTUYECKUE SBJICHHS B IPUPOJE, OMOIOTHYECKOe ACHCTBHE BHIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTICHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIN PaJIMOAKTHUBHBIN ()OH, KOCMHUYECKHUE JIy4H, PATUOAKTUBHOE H3ITYyYCHHUE
MIPUPOJHBIX MUHEPAJIOB, JEHCTBUE PATUOAKTHUBHBIX H3IYYCHH Ha OpraHU3M YelOBEKa), MPU ITOM NEPEeBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJIEISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKHN ) (DU3HUUECKUX SIBJICHHI;




OIKCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (U3UUYECKUE SBJICHHUS, UCMONB3Ys (DM3MUECKHUE BEITMYUHBI (CPEIHSS U MTHOBEHHAs CKOPOCTH Teja MpHU
HEPaBHOMEPHOM [IBUKCHUH, YCKOPECHHUE, MEPEeMEIICHUE, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CWJIa YIPYTOCTH, CHUJIa TSHKECTH, YCKOPECHHUE
CBOOOIHOTO TaJICHUsI, BEC TEJIa, UMITYJIbC TEJIa, UMITYJIbC CHJIBI, MEXaHUYecKas paboTa U MOITHOCTh, OTEHI[HAIbHAS SHEPTUS TeJa, MTOJTHITOTO
HaJI MTOBEPXHOCTHIO 3EMJIH, MOTCHIIMALHAS SHEPTHs CXKATOH MPYKUHBI, KHHETUYECKash YHEPIHs, MOJHAs MEXaHW4eCKas SHEpPrus, Mepuos U
gacToTa KojeOaHWi, UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETAa, MOKA3aTellb MPEIOMIICHHS CPElbl), MPH OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (PH3MUECKUI CMBICI MCIOJIB3YEMbIX BEIUYMH, 0003HAYCHUS M CAWHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU, CTPOUTH TpadUKH U3YICHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEIUYHH;
XapaKTepU30BaTh CBOWMCTBA Tel, (DU3UYECKHE SBICHUS W MPOLECCHI, UCIONB3YS 3aKOH COXPAHECHHS SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUI CYNEPIIO3UINK CHJI, TIPUHIIAIT OTHOCUTEIbHOCTH ['anmmiiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS] MMITYJIbCa, 3aKOHBI OTPaKCHUS U
MIPEIIOMJICHUSI CBETA, 3aKOHBI COXPAHCHHMSI 3apSIOBOTO H MACCOBOTO YMCEIT MIPH SIICPHBIX PEAKIIUSX, IIPH ITOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA M 3alTUChIBATh M0 MAaTEMaTHYECKOE BhIPAXKCHUE;

OOBSICHATH (PU3UUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CUTYaIlUil MPAKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH O0OBSCHEHUE U3 2—3 JIOTUYECKHUX IIAroB C OMOPOM Ha 2—3 M3yYCHHBIX CBOMCTBA (PM3NUYCCKUX SIBIICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTrh pacyéTHbIe 3a1a4u (OMUpAIONIMECs Ha CHCTEMY M3 2—3 ypaBHCHHMIA), UCIOJb3Yys 3aKOHBI U (OPMYIIBbI, CBSI3bIBAOIINE (DU3UYCCKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4Ml 3alMChIBATh KPATKOE YCIIOBHUE, BBISBIISATH HEJOCTAIOIIAE MIIM H30BITOUYHBIC JaHHBIC, BRIOMPATH
3aKOHBI ¥ (POPMYIIBI, HCOOXOAMMBIE JIJISI PEUICHUS, MPOBOIUTH PAaCUYEThl M OICHUBATh PEATUCTHYHOCTH IMOJIYYCHHOTO 3HAYCHUS (DU3MYCCKON
BEJIMYMHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh MPU MOMOIIM (U3NYECKUX METOAOB, HCIONB3Yys OMHCAHHE HCCIENOBaHUS, BBIICTATH
MIPOBEPSIEMOE MTPEMOIOKECHIE, OIICHIUBATH MPABUILHOCTD TTOPSIKA TPOBEICHUS MCCIICAOBAHMS, JISIATh BRIBOJIBI, HHTEPIPETHPOBATH PE3YIbTAThI
HaOII0/IEHUH U OTBITOB;

MPOBOANUTH OMBITHI N0 HAOMIOACHUI0 (PU3UYECKUX SBICHUN WM (PU3NUECKUX CBOMCTB Ten (M3ydyeHue BTOPOro 3akoHa Hpl0TOHa, 3akoHa
COXPAaHEHHUS YHEPTHH, 3aBUCHMOCTH IEPHOJIa KOJICOAHWI IPYKHHHOTO MasTHHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIbI MaJIbIX KOJeOaHuH, MPSIMOIMHEHHOE PacCIpOCTPAaHEHUE CBETA, Pa3okKeHHe OelI0ro CBeTa B CIEKTP, U3yYCHHE CBOMCTB U300paKeHH S
B TJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeaMeTa B cOOMparonieit TnH3e, HaOJItoIeHNne CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3JIYUCHUS):
CaMOCTOSITENTLHO COOMpAaTh YCTAaHOBKY U3 HM30BITOYHOTO Habopa oOOpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA U €ro pe3yabTaThl, (GOpMYyIHpOBAThH
BBIBO/JIBI;

MIPOBOMTH MPH HEOOXOJUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OMpeelisas CpelHee 3HAaYeHUE H3MepsIeMOi BEIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparolei JTMH3bI), 000CHOBBIBATH BHIOOP crioco0a M3MepeHust (M3MEPUTENHLHOTO MPrUoopa);

MIPOBOANTH HCCIEAOBAHNE 3aBUCHMOCTEN (M3MUECKUX BEIMYMH C HCIMOJB30BAHUEM MPSAMBIX U3MEPEHHH (3aBUCUMOCTH MYyTH OT BPEMEHHU TpH
PaBHOYCKOPEHHOM JIBFDKEHUHU 0€3 Ha4aJIbHOM CKOPOCTH, IMEepHoJia KOJIeOaHU MaTeMaTHIeCKOT0 MasTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJia
OTpaKeHHUS CBETa OT YIJia MaJCHUs U yTia MpeJoMIIEHHUS OT yria MaJieHus): TUIAaHUPOBATh UCCIEI0OBAHUE, CAMOCTOATEIHHO COOUPATh YCTAHOBKY,
(bUKCHpPOBaTh PE3yJIbTATHl MOJYICHHON 3aBUCHMOCTH (DM3MYCCKHX BEIUYHMH B BHJEC TAONWIl W TpaduKOB, JENaTh BBIBOJBI MO pPe3yIbTaTaM
WCCIIeTOBAHMUS;

MIPOBOANTHh KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BEIMYUH (CPEIHS CKOPOCTh U YCKOPEHHE Tella IPU PaBHOYCKOPEHHOM JBUKCHHH, YCKOPCHHE
CBOOOJHOTO TaleHHsI, )KECTKOCTh TPYKUHBI, KOAP(OUIIMEHT TPEHHs CKOJIbXCHHS, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa W IEPHOJ
KojeOaHUil MaTeMaTHYeCKOTO M TMPYKHUHHOTO MAsSTHHKOB, ONTHYECKas CHJIa COOMpAIONICH IMH3BI, pPaJOaKTHBHBIA (OH): TUIAHHPOBATH



U3MEpeHHs, COOMPaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJIHITH W3MEPEHHS, CIIeIys MPEII0KCHHOW WHCTPYKIMH, BBIYUCISTH 3HAUCHUEC
BEJIMYUHBI ¥ AaHAJIM3UPOBATH ITOJYYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOMU ITOIPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBuiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

pas3iindaTb OCHOBHBIC ITPU3HAKU U3YYCHHBIX (bI/ISI/I‘-IeCKI/IX MOHeHeﬁ: MaTcpuajibHasa TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYCUHBIM MCTOUYHHK CB€Ta,
Jy4, TOHKas JINH3a, TUIaHeTapHast MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO sIIpa;

XapaKTepH30BaTh NPUHIMIIBI JEUCTBUS U3YYCHHBIX IPUOOPOB U TEXHUUECKUX YCTPOWCTB C OMOPOW Ha MX OIMCaHMs (B TOM YHCIE: CIHIOMETP,
JIAaTYAKUA TIOJOXKEHHS, PACCTOSHUS M YCKOPEHHS, PaKeTa, DXOJOT, OYKH, MEPHUCKOIl, (OTOANIMapaT, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOII,
I03UMETp, Kamepa BuiibcoHa), HCIonb3ys 3HaHHSI O CBOWCTBAX (DU3MUYECCKUX SIBICHUI 1 HEOOXOMUMbIe (pU3NUECKHEe 3aKOHOMEPHOCTH;
UCIIOJIB30BATh CXEMbI M CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHYECKUX YCTPOUCTB, H3MEPUTEIBHBIX MIPHOOPOB ¥ TEXHOJIOIMYECKHX ITPOLIECCOB
[PH PEeLICHUU YU4eOHO-ITPAKTHYECCKUX 32124, ONTHICCKHE CXEMBI JUIS IIOCTPOCHUS H300PaKEHUIT B ITIOCKOM 3epKaJie U COOMpAroLIei JIHH3E;
HOPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIUIO O MPUMEPAX) MPAKTHYESCKOrO UCIIOIb30BaHUs (DU3MYCCKUX 3HAHHUN B MOBCEIHEBHON KHU3HU IS
obecricueHus 0E30MACHOCTH MPHU OOpAIICHUU C MPUOOpaMH M TEXHHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 3]I0POBbS U COOJIIOJICHUS HOPM
IKOJIOTHYECKOTO TTOBEICHUS B OKpYXKaIOLIeil cpeje;

OCYILECTBIISATh MOUCK MH(pOpMaLuK HU3HUECKOTO collepkanus B IHTepHeTe, caMOCTOSATEIbHO (OPMYIHPYSI TOUCKOBBIN 3aIpoc, HAXOIUTh IIYTH
OTIpe/IeNICHUS JJOCTOBEPHOCTH MOJTy4eHHOW HH(DOPMAIIUK Ha OCHOBE MMCIOIIMXCS 3HAHUH ¥ JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIB30BATh TPU BBIMOJHEHUN y4YeOHBIX 33/JaHUN HAayYHO--TIOMYJSPHYIO JIUTEpATypy (HU3UUYECKOTO COJACp)KaHUs, CIPAaBOYHBIC MaTEpPHAIIBI,
pecypcsl cetn MHTepHeT, BiajaeTh NpuéMamy KOHCICKTUPOBaHHsS TEKCTa, IpeoOpa3oBaHus HMHGOPMAIMU W3 OJHOW 3HAKOBOW CHUCTEMBI B
JIPYTYIO;

co3gaBaThb coOCTBEHHBIE MUCLMEHHBIE U YCTHBIC COO6HICHI/I$I Ha OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJIBKUX HMCTOYHHKOB (i)I/ISI/I‘-IeCKOFO COACpIKaHus,
MyOJMMYHO TPEACTABIATH PE3YJIbTaThl MPOEKTHOW HIIM HCCIENOBATENBCKON JAESTETBHOCTH, MPU 3TOM TPAaMOTHO HCIOJIB30BaTh W3yYEHHBIN
MOHSATHUHBIN ammapaT M3y4aeMoro pasaeiia (U3UKH M COMPOBOXKAATH BBICTYIUICHHE MPE3CHTAIME ¢ Yy4€TOM OCOOCHHOCTEH ayauTOpUH
CBEPCTHHKOB.

TEMATHUYECKOE INTAHUPOBAHHUE 7 KJIACC

KoJgunuyecTBo 4acoB

wn e Beoro Koo Tpmsmuecse g
Pa3neu 1. ®usuka u e€ posib B NIO3HAHMH OKPY/KAKOIIEro MHUpPa

11 Pusiia - Hayka o Mpupoae 2 0 0 Eﬁggzlld/(r)rf.e;i(])l()c.)rﬁﬂf416194

1.2 ®u3nuecKue BeITNUHHbI 2 0 1 ﬁggg%ﬁii;i?ﬁ/? £416194

1.3 EcTecTBeHHOHAYYHBIN METO/I MTO3HAHUS 2 0 1 Egg?;ﬁi;ggljﬂ £416194



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

HToro no pazneny 6

Pasznen 2. HepBOHa‘laJILHLIe CBCICHUSA 0 CTPOCHUM BelleCTBa

2.1 CrtpoeHue BemecTna 1 bubmorexa LIOK
' p m https://m.edso0.ru/7f416194
29 JIBM>KeHUE U B3aMMOJICHCTBUE YaCTHII 5 bubnnorexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6nmoreka [IOK
2.3 ArperaTHbie COCTOSHHUS BELICCTBA 2 https://m.edso00.ru/7f416194
Wroro no pazneny 3)
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel
bubnunoreka LIOK
3.1 MexaHmtecKoe ABIKCHHE 3 https://m.edso0.ru/7f416194
bubnunoreka LIOK
3.2 Hnepuus, macca, 1I0THOCTS 4 https://m.edso0.ru/7f416194
bubnuoreka [{OK
3.3 Cuna. Buppt cnn 14 https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUKOCTEH M ra30B
41 [asnenue. Ilepenaya nqaBneHus: TBEPALIMU 3 bubmuoreka [IOK
' TeJIAMHM, KMJIKOCTIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmmoteka IIOK
4.2 JlaBIIeHHe KU IKOCTH > https://m.edsoo0.ru/7f416194
bubnmorexa LIOK
4.3 ATmoceproe naseHme 6 https://m.edso0.ru/7f416194
44 JlelicTBHE KUKOCTH Y Ta3a HA IOTPY>KEHHOE 7 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
bubnunorexa LIOK
>1 Pabora 1 mommocTs 3 https://m.edso0.ru/7f416194
bu6nunorexa LIOK
52 Hpoctbie MexamH3MBI 5 https://m.edso0.ru/7f416194
5.3 MexaHudeckas SHepPTHs 4 bubmorexa I[IOK

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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Hroro no pazneny

12

PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB 110 68 3 12
MMPOI'PAMME
8 KUIACC
KosaunvecTBo yacoB
Ne /i HaumeHoBaHue pa3/iesioB U TeM K 0 dueKkTpoHHbIE (LM (POBbLIE)
B NMpPoOrpaMmblI Bcero 0‘;2%‘:;1‘;"’[6 paplc:ﬁy::;icllme o0pa3oBaTejibHbIE PEeCYpPChI
Pa3pen 1. TenioBble iBJIeHUSA
. bubmuorexa [JOK
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenonbie mpoeccht 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pazjnen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DneKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 0 1 bubnuotexa [JOK
' HUX B3aUMOJIIENCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOSIHHBIN 7IEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarmuTHbIe ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ICKTPOMATHHTHAA HHIYKIIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 11O 68 3 145
IMPOI'PAMME '



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

KoauuecTBO 4acoB

. HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
N /m MPOrpaMmbl Bcero KO};Z%‘:;Z?I’W Hpa{:‘;ﬁ";‘;ﬁ“"e oOpa3oBaTe/ibHbIE pecypchl
Pa3zpen 1. Mexannueckue siBJICHUS
11 MexaHnueckoe OBMKEHME U CIIOCOOBI €r0 10 0 1 bu6mmoreka [JOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnmoreka [JOK
12 B3anmopercrane Tei 12 . 2 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3AKOHEI COXpaHCHHA 8 0 2 https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 30
Pazjen 2. Mexanuveckne KoJie0aHUs U BOJHbBI
bubmuoreka [JOK
21 Mexanuseckue Koneoasms 6 0 2 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHnueckne BOJIHBI. 3BYK 4 1 0 https://m.edso0.ru/7f41ada6
Hroro no pasneny 10
Pa3nes 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJIE U 3 0 0 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 3
Pasnen 4. CBeToBbIe SIBJICHUS
bu6mmoreka [JOK
4.1 3aKOHBI pacIIpOCTPAHEHHUS CBETA 5 0 1 https://m.edsoo.ru/7f41ada6
bu6mmorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 4 0 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 PaznioxxeHne 6eoro cBeTa B CIEKTP 2 0 1 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
Pa3nen 5. KBaHTOBBIC SIBJICHUSA
5.1 CtpoeHune aTOMHOTO sipa 5 0 0 bubnuorexa [IOK



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

bubmuoreka [JOK

52 FlaepHsie peakin 0 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 11
Pa3nea 6. IloBTopuTe1bHO-00001IaI0IM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 3 0 bubmmorexa [IOK
Kypca pu3uKu 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 3
OBILIEE KOJIMYECTBO YACOB 11O 68 10

INPOI'PAMME
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