IIpunoxenne k OOIT OO0
MBOY «Kypuanoiickas CILI N4y
ot 21.08.2023

PABOYUAS IIPOTI'PAMMA
yaeOHoro npeamera « Du3ukay
B Kjjaccax: 7/ — 9

VYpoBeHb: cpenHee ob1iee 00pazoBaHUe
Cpox peanuzaiuu nporpammsl — 2023/2024 .

Pabouyro nporpammy cocraBuia:
M.P. MaromaeBa, yuurteinb (GU3UKH

r. Kypuanoii - 2023 1.



2

INOACHUTEJIBHASA 3ATIMCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOI
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOi pabodeld mporpamMmbl BocnuTaHuws W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpMHUpOBaHUE
€CTECTBEHHOHAYYHOW TIPaMOTHOCTH OOYyYaroUIMXcs W OpraHu3aluio H3ydeHus (QU3uku Ha
JeSITeIbHOCTH OCHOBe. B mporpamme mo (u3HMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeamera B peanmszanuu  TpedoBanuit PI'OC OOO K I1UIAHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHbIM  pe3yinbTaraM  OOyueHHus, a  TakKe  MEXIPEIMETHbIe  CBA3M
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.
[Iporpamma 1o ¢u3MKe yCTaHABIMBACT pacHperesieHHe ydyeOHOro MaTepualia 1o rojaam
o0ydeHust (1o Kiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCTh HM3YUYCHUSI TEM,
OCHOBaHHYK0 Ha JIOTHUKE PAa3BUTHUS NPEIMETHOrO COJAEpXKAaHUS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yJaromINXCS.
[Tporpamma no usmke pazpaboraHa ¢ HENbIO OKa3aHUSI METOAMYECKON TTOMOIIN YIUTEIIO
B CO3IaHUH pabodeli MPOrpaMMBbI 10 y4eOHOMY MPEAMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIOIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX MPEAMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBICHUI, U3y4aeMbIX XHUMUEH,
Ouosorueil, actpoHoMueld U Qunyeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBiseT HaumOojee siCHble O0pa3lpl MPUMEHEHHMs HAy4dHOIO MeETojJa
MO3HAHMS, TO €CTh CIIOCO0a MOIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IIaBHBIX 33Ja4 (U3MUEcKOoro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHONH TPAMOTHOCTH M HWHTEpeca K Hayke Yy
o0ydJaronmxcsi.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MpENOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTbD:
® HAy4YHO OOBSACHATH SIBICHUS,
® OLEHUBATh U NIOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAHNUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJIb30BaTh HAy4yHBbIE JOKa3aTeNIbCTBA IS
MIOJIyY€HUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OINpPENEICHbI B
Konuenuun npenoaaBanust yueobnoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepannu, peaau3yromUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTrPaMMBbl,
yrBepkaA€HHON pemenneM Komnernn MunncrepctBa npocsewienust Poccuniickoit denepannn
(mportokoia ot 3 nexabdbps 2019 r. Ne [IK4BH).
Henun usyvyenus puznkm:
e [puoOpeTeHHe HHTEpeca U CTPEMIIEHUS OO0YyYaloIIMXCsl K HAyYHOMY HW3YYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTABICHUH O HAy4YHOM METOAE TMO3HaHUs U (OPMHUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIINM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa M3y4EeHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHuE MPEICTABICHUNA O POy (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;
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® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymieit mnpodeccuoHaTbHON
JIeATeTLHOCTH, CBSI3aHHOHN ¢ (DM3UKOH, MOATOTOBKA K JaIbHEHUIIIEMY O0yUEHHUIO B ATOM
HaTpaBIICHUU.

JocTiwkeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e npuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PECIICHUs TMPOCTCUIINX PACYETHBIX 3a/lad C HCIOIH30BAaHHEM
buznyeckux Moenei, TBOPUECKUX U MPAKTUK OPUEHTHPOBAHHBIX 33]1aY;

e pa3BUTHE YyMEHUWH HaOIIOJATh MPHUPOJHBIC SBJICHUS U  BBIIOJHATH  OMBITHI,
nabopaTtopHble pabOThl U HKCIEPUMEHTAJbHBIE HCCIIEIOBAaHUS C HCIOJIb30BaHHUEM
HU3MEPUTEIIbHBIX TPHOOPOB;

e ocBoeHHE MPUEMOB PabOTHl ¢ MH(OpManHeld (U3NYECKOTO COIACPIKAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3HKH, aHAIU3 W KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeIFHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA
OTBOAUTCS 238 4acoB:

B 7 ki1acce — 68 yacoB (2 Jaca B HEJLNIO),

B 8 Kyacce — 68 yacoB (2 yaca B HEZCIIO),

B 9 kiacce — 102 gaca (3 vyaca B HeZIe0).

[Tpemnaraemslii B mporpamme 1o (GuU3MKe mepeueHb 1a00paTOpHbIX PabOT M OMBITOB HOCHT
PEKOMEH/IaTeIbHBIA XapaKTep, YUUTENb JIEaeT BHIOOP IMPOBEIEHUS JTA0OPATOPHBIX PAdOT U
OTIBITOB C YUETOM MHIUBUIYaIbHBIX 0COOCHHOCTEN 00yJarOIIXCsl, CIIMCKA SKCIIEPUMEHTATBLHBIX
3a/laHui, IpesiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 1Mo (U3HKe.



4

COJAEPKAHUE OBYYEHUA

7 KVIIACC

Pazgen 1. ®u3nka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuunH. Duszndeckue HPUOOPHI.
[TorpemHocTs n3MepeHuil. MexayHapoaHasi CHCTeMa €IMHHLL.

Kak ¢usuka u npyrue ecrecTBeHHble HAayKH HM3ydaroT Npupony. EcrecTBeHHOHay4HBbIH
METOJl TO3HaHMs: HaOJIOJEHME, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(GU3n4eCKUX SBJICHUN C ITOMOLIbIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHH aHaJOTOBBIM M IH(PPOBHIM

puoOpoOM.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.
N3mepenne pacCcTOsTHUN.

N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.

Onpenenenue pasMepoB MaJbIX TEJ.

ok~ e

W3mepenune Temmeparypbl MpH IOMOIIM JKHJKOCTHOTO TEPMOMETpa M JaTdyuKa
TEMIIEPATYPHI.
6. IlpoBeneHnue wuccieqoBaHHUs MO MPOBEPKE THIOTE3bI: NaJbHOCTh MOJIETA IAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MYyCKAa.

Pa3nen 2. [lepBoHaYaIbHbIE CBEEHUS O CTPOEHHH BelllecTBA.

CTpoeHHe BEIIECTBA: aTOMBl W MOJCKYJbl, HX pa3Mepbl. OIBITH, JIOKAa3bIBAIOIINC
TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBukenne yacTul] BemiecTBa. CBs3b CKOPOCTH JBUKEHHSI YACTHUI] C TeMIIepaTypOu.
BbpoyHoBckoe nBmwkenue, nuddys3us. BzaumopeiicTBue dYacTHIl BEHIECTBA: MPUTSKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBAa: CTPOCGHHME Ta30B, JKUIKOCTEH ©  TBEPHABIX
(kpucTannmuyeckux) Ted. B3auMOoCBs3b MEXIY CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbBIX
COCTOSTHUSIX M MIX aTOMHO MOJICKYJISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHHUI
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHHUSI.

2. Ha6mronenue nuddys3un.

3. HaOmroneHue sBICHUM, OOBSICHSIIONINXCS MPUTSHKCHHEM HIIM OTTAIKHBAHHUEM YaCTHIT

BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmBITH IO HAOJFOICHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHndeckoe JIBHKCHHE. PaBHOMEpHOe W HepaBHOMepHOe JBHkeHHE. CKOpOCTb.
CpenHsisi CKOPOCTh ITPH HEPAaBHOMEPHOM JBHMKCHUH. Pacu€T myTH 1 BpeMeHH JIBHKCHUS.
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SlBnenue wHepnuu. 3aKOH WHepUUU. B3aumonelcTBue Tell Kak NpUYMHA W3MEHEHUS
CKOPOCTH JBHKEHHUS Tel. Macca kak Mepa MHepTHOCTH Tena. IlnotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia Kak XapakTepucTUKa B3aumojnencTtBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ NMOMOUIbIO JUHAMOMETpa. SIBieHHe TAroTeHus u cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HaIpaBJICHHBIX I10
onHOH npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

H3mepenne CKOpoCTH IPSIMOJIMHEWMHOTO IBUKECHHUS.

Habnroienue siBieHUs] UHEPIIUH.

Habmroienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TEI.

CpaBHeHue mMacc 110 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABIKEHUS (LIapUKa B KHUJIKOCTH, MOJIEIH
ANEKTPUUYECKOTO aBTOMOOUJIIS U TaK JIajiee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIapuKa MO0 HAKIOHHOM

ok wn Pk

MJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaliiii) Mpy>KUHbI OT

IIPUIIOKEHHOM CHJIBI.
5. OmnbIThL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBlieHus. [{aBnenue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenava naBnenus TBEPABIMU TeaMH, KUAKOCTIMHU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCThH AABJICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAaHUS BO3IYLIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue atMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJ0. BeITankuBaroias (apXxume0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenayda naBneHuUs: KUIKOCTHIO U Fa30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckuii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tela W
MJIOTHOCTHU KUIAKOCTH.

7. PaBEeHCTBO BBITAJKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KMIKOCTH.

© 0k ownh
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8. VYcioBue 1uiaBaHUS TeN: IUIAaBaHUE WIM TIOTPY)KEHHE TEl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Tea U AKUAKOCTH.

Jlabopamopnwvie padbomot u onvimeol.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOTPy:KEHHOM B JKUIKOCTD

4acTH TeJla.

2. OmpeneneHue BBITAIKUBAIONICH CHIIBI, JIEHCTBYIONICH Ha TEJO, MOTPYKEHHOE B

KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKHBAIOMICH CHJIBI, JACHCTBYIOIIEH Ha TeJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JEHCTBYIOLIEH Ha
TEJIO B KHMJKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YAaCTH TeJla U OT IIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeomeTpa HJIM KOHCTPYHpPOBAHHE JIOJKM U OIpeleieHue e&
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio paBHOBecHus
priuara. IlpuMeHnenue mpaBuia paBHOBECHs pbpluara K 0JIOKY. «30JI0TO€ IPAaBUIIO» MEXAHUKH.
KII/I mpocThix MexaHn3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunetnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnusie pabomot u onvimeol.

1. Ompenenennie pa®OTBl CHUIIBI TPEHUS NPU PABHOMEPHOM [IBIKEHUH Tejla IO

TOPU30HTAILHOM TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOH IHEPIUH.

w
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Pa3nes 6. TensioBblie siBJICHUS.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKON TEOpUH CTPOEHMS BelecTBa. Macca
U pa3sMepbl aroMOB M MoJeKyld. ONbITbl, TNOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEpAOrO, KHUJIKOTO U Ta3000pa3HOro cocTosHui BemecTBa. Kpucramnnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB I'a30B, )KUIKOCTEH U TBEP/IBIX TNl HA OCHOBE MOJI0XKEHUH
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMaunBaHWEe U KalWUIAPHBIE SIBIE€HUA. TerioBoe
paciiupeHue U cxxaTue.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YaCTHIL.
Buytpennss osHeprus. CrocoObl W3MEHEHHsT BHYTPEHHEW SHEpruu: Terjonepeaaya u
coBeplieHre paboThl. Bupl Teruionepenaun: TerIONpPOBOAHOCT, KOHBEKIHUS, U3ITyYECHHUE.

KonuuectBo TemioThl. YaenbHas TEINIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TeryIoBoro 6OanaHnca. IlnaBieHue m oTBepAeBaHUE KPHCTALTMYECKUX
BEIECTB. YenbHas TeruioTa IuiaBieHus. IlapooOpazoBanue u koHaeHcanus. Mcmapenue.
Kunenue. VYnenbHas Ttemora mapooOpa3oBaHHs. 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHHUS.



BnaxnocTs Bo3ayXa.
DHeprus TOIMBA. Y IeJbHas TEeIJI0Ta CTOPAHHUS.
[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KarOIIeH Cpeibl.
3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.
Hemoncmpayuu.
Habmronenne 6poyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddysun.
HabGnronenue siBeHn CMaYMBaHUS U KaTUJUIAPHBIX SBJICHHM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MeHeHre naBlieHUs Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna u3MepeHus TeMIepaTyphbl.
Bunb! Teruionepenayn.
OxJaxkJIeHHe MpU COBEPILICHUU PabOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHCITHUMU CHIIAMHU.
10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HaOnroneHue KUIIEHUS.

©ooNOA DR

12. HalGuroieHre IOCTOSTHCTBA TEMITepPaTyphl IPH TIJIABJICHUU.

13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopnwsie pabomot u onvimel.

OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACHTUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIKICHHUS.

6. IlpoBepka TrHUIOTE3bl JMHEHWHONW 3aBHCHUMOCTH JUIMHBI CTOJOHMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOnronenue u3MeHEHHs] BHYTPEHHEH PHEPrUM Tella B pe3ylbTare TeIIonepeaadu u
paboTHI BHEIITHUX CHII.

8. HccnenoBanue sSBJICHHS TEIDIOOOMEHA ITPH CMENTMBAHUY XOJIOHOM U TOPSYCH BOJIBI.

agrwbdE

9. OmnpezneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE C
HarpeThblM METAJUINYECKUM LIUJINHAPOM.

10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapEeHHS.

12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIIIOTHI IJIABICHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanus Ten. JlBa poja 3JIEKTpUYECKUX 3apsaoB. BzauMopelicTBue 3apsKEHHBIX
tesn. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBHS 3apsDKEHHBIX TeNl OT BEJTUYMHBI
3aps10B M PACCTOSIHUSA MEXY TellaMHt).

Onekrpuueckoe nose. HanpsxEHHOCTh 3nekTpuyueckoro noss. [IpuHnun cynepno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOTHUKY M TUANIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOT0 3apsiaa.
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ONEeKTpUYEeCKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. McTouHuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUYECKUI TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. JneKkTpudeckoe HampsbkeHue. COoNpoTUBIICHUE
IPOBOJHMKA. YJIEIbBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Ui ydacTka LEMNu.
[TocnenoBarenbHOE M NapaLIEIbHOE COEIUHEHUE IPOBOIHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJId U ero 3HaueHHe JIs )Ku3HU Ha 3emute. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHrne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib IOCTOSHHOro Toka. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayeKTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPruu. ODJEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa posa aneKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

©ooNOR~WDE

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B JKUJKOCTH.
. 'a30Bblii pa3psn.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 371eKTpUUecKOro HapsyKeHUs! BOIbTMETPOM.
. Peoctat u Mara3uH cCOnpOTHBIICHUM.
. B3aumogeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSSHHBIX MArHUTOB.
. OmbIT Opcrena.
. MarauTHoe 1osie Toka. DJI€KTPOMAarHur.
. JlelicTBHe€ MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.
. DNEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
. UccrnenoBanue sBIE€HUS JIEKTPOMATHUTHONW HHAYKIINH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHHs] MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
1. OnbIThl O HAOIOAECHUIO STEKTPU3ALUH TEJI HHAYKIIUEH U IPU COMPUKOCHOBEHHH.
2. HccnenoBanue neicTBUS 3EKTPUYECKOTO MO HA TPOBOAHUKH U IUAIIEKTPUKH.
3. CoOopka u mpoBepka padOTHI JIEKTPUIECKOH IIETTH MTOCTOSTHHOTO TOKA.
4. VI3amepeHue u peryanupoBaHue CHIIbI TOKA.

NMNNNNNRPRPRPRERPRERRRR
A WONPFPOOONO O~ WONPEFE O
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5. HzmepeHue u peryarpoBaHue HANPSHKEHUS.

6. HccrnemoBaHue 3aBHCHMOCTH CHIIBI TOKA, UAYILETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHHS
pe3ucTOopa M HAIPSKEHUs Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  JIEKTPUUYECKOTO  COINPOTHBIICHHS
IPOBOJHHKA OT €r0 JITMHBI, IJIOMIAIH ITOIIEPEYHOr0 CEUSHHs U MaTepHraa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSOHKCHUH TMPH IOCIEA0BATEILHOM COEAMHEHUH
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH NApauIeIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenenenne paboOThI HIEKTPUUYECKOIO TOKA, UIYILLIETO Yepe3 PE3UCTOP.

11. OmnpeneneHuie MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOUKY, OT HaNpsKCHHUs
Ha Hel.

13. Onpenenenue KIIJ] narpeBatens.

14. VccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB NpU WX OOBETUHEHWU U
paszeneHuu.

16. UccnenoBanue AeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HAPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHue aecTBUS MAarHUTHOTO I0JIS1 HA IPOBOJHHUK C TOKOM.

19. KonctpyupoBaHnue 1 u3ydeHue paboTsl JEKTPOIBUTATENsL.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnBITEI 1O HMCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW HWHIYKIIMH: HMCCIEIOBAHUE
U3MEHEHUI 3HAU€HUs U HalpaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro0 JBWKEHHMS. PaBHOMepHOe mnpsMoIMHENHOE JBHXeHue. HepaBHOMepHOe
npsiMOJIMHEHOE NBHkeHHe. CpelHsii U MrHOBEHHAss CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOE TpsMonHeHOe ABmkeHne. CBoOoaHoe naaeHue. OnbIThl
lanunes.

PaBHOMepHOE aBMXKEHUE MO OKpY>KHOCTH. [lepuon u wactora obOpamenus. JluneitHas u
yriioBasi CKoOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpunimn
CYNEPIO3ULIUU CHUJL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJIBKEHMS, CHJIa TPEHHS
MOKOSI, IPYTHE BUJbI TPCHUS.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOTO TaJCHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsce Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS] HWMITYJbCA.
PeakTuBHOE NBHKEHUE.
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Mexannueckass paboTa U MOIIHOCTh. PaboTa cuill TshKECTH, ympyroctd, TpeHus. CBsi3b

SHEPrUu

u pa6OTLI. HOTCHHI/IaJIBHaSI OHECpIrusa TCJIda, MOAHATOrO0 HaJd MNOBCPXHOCTHIO 3CMIIH.

[ToreHnmansHas sHeprus cxatou npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYeCKOro JIBXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NMyTeH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pasHbIX TeJ OTCUETA.

3. H3mepeHue cKOpOCTH U YCKOPEHUS MPAMOIMHEHHOTO JBUXKEHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHMUS.

5. Habmronenue nBuKeHUs T€Na 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SBJICHUH, IPOUCXOAIMX B cucTeMe oTcuéra «Tenexkar
npy e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MAcCChl TeNIA U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTrUU IpU B3aUMOJECHCTBUU TENl.

12. CoxpaneHnue UMIyIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHnue MEXaHUYECKON SHEPTHH MTPH ABMKEHUH TEJIa O ICHCTBHEM IPY>KUHBIL.

Jlabopamopnusie pabomot u onvimeol.

1. KoncTpyupoBaHue TpakTa A pa3roHa M JaJbHEHIIEro paBHOMEPHOIO JBHKEHUS
HIApUKA WIH TEIEKKHU.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBUYKEHUU Oe3
Ha4yaJIbHOW CKOPOCTH.

5. IIpoBepka THMOTE3bl: €CIM TNPU PABHOYCKOPEHHOM JIBWKEHHH O€3 HadalbHOMN
CKOPOCTH IIyTH OTHOCSTCS KaK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CWJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodpPuIMeHTa TPECHUS CKOIBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JBIDKEHUH Tejla [0
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CHIIBI YIPYTOCTH TPU TOABEME Tpy3a C HCIOIb30BAaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannuyeckue KoJIe0aHUA U BOJIHBI.
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KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMIuTyna. MareMartudecKuil U NPYKMHHBIM MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kosebaHus. BoiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

HaOGnronenue koneGaHuii Tes 0] 1eHCTBUEM CHUJIBbI TSDKECTH U CHJIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaburoneHne BbIHYX/I€HHBIX KOJeOaHUI U pe30HaHCa.

PacnpocTpanenue npooibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ok wnE

Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHue 4aCTOTHI U IEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAasITHHUKA.
2. OmpexneneHue 4aCTOThI U MEPHOJa KOJIeOaHUN MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH TEpHOAa KoJeOaHWI TMOIBEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepmoBaHue 3aBUCHMOCTH TEpHofa KojeOaHU MPYKUHHOTO MasTHUKAa OT Macchl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH Tepuoja KOJIeOAHHWM Trpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh IEpHOJa KOJNeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO MaieHUs.
Pa3nes 10. DiieKTpOMarHuTHoOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHbI.
ONEKTPOMarHUTHOE MOJIe. DJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana sekTpoMarHuTHBIX BOJIH. Mconb30BaHUE 3J€KTPOMArHUTHBIX BOJIH JJISi COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpavyuu.
1. CsoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOHCTBa CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C OMOIIBI0 MOOMIIBHOTO TenedoHa.
Pasznen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeTa. [1olHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xox nyweit B nuH3e. Ontuueckas cuctema ¢oToamnmnapara, MHKpPOCKONa H
Teneckona. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. CliokeHue CrieKTpajIbHBIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
1. IIpsmonuHeitHOe pacnipocTpaHEHHE CBETA.
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OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.

ONOTUYECKUN CBETOBO/I.

Xon tyueit B coOMparomei Junse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yeHnue n300paKeHUi C MOMOIIBIO JIMH3.

. IIpunnun pedictBus oToanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mogens riiasa.

11. Paznoxenue OEIIOro CBETa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1. HccnenoBaHue 3aBUCUMOCTH yTJia OTPaKEHUSI CBETOBOT'O JIy4a OT yIjia MaJeHusl.
2. HzyueHue xapaKkTepUCTHK M300paXeHUs IpeAMETa B IJIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TMaJeHHs Ha

©ooN R WD

IPaHULIE «BO3YX—CTEKIJIO».
[Tony4yenne n300paXkeHUH C MOMOIIBIO COOUPAIOLIECH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
OnbITHI O PA3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBbIE
(UITBTPBL.

Pa3nen 12. KBaHnTOBBIE sIBJICHUS.

OmnsiTel Pesepdopna n mmanerapuas moaens aroma. Moaens atoma bopa. HMcmyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PagunoaktuBHOCTh. Aubda, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOIO sfpa.
Hyknonnas mogens aromHoro sigpa. M3oromsl. PaapnoaxtuBHble npeBpameHus. llepuon
10JIypacnaia aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPAHEHMsI 3apsJ0BOIO U MAaCCOBOTO YHMCEN. DHEPIHsl CBA3U
aToOMHbIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a W aeneHus snep. Mcrounuku
sHepruu CousHua U 3BE3 1.

Snepnas sHepreTuka. JIeCcTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3JIy4€HUs U TOTJIOLICHHUS.

CrnexTpbl pa3IMyHbIX Ta30B.

CrnekTp BoaOpOIA.

HaGnronenue Tpexo B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOLINX U3ITy4EHU.

Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie padbomuvt u onvimol.

1. HaOxnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHUIBI MO TOPMO3HOMY MyTH (IO

dororpadusm).

3. H3mepeHne paanoakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBEHO-0000MIAIONINI  MOAY/Nb MpEeIHAa3HAYeH JUId CHUCTEeMaTU3alud |
0000111eHIS TPEIMETHOTO CO/IEP KaHMSI U OIbITA e TEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHHUH

N o ok

ok wnpE
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BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBINH MpEaMET.

[lpy w3yd4eHHMH MJAHHOTO MOXYJS PEATM3YIOTCI U CHCTEMAaTH3HUPYIOTCS  BUJBI
JeATEIIbHOCTH, Ha OCHOBE KOTOPBIX O0ECHEYMBACTCA JIOCTIDKEHHE TIPEIMETHBIX H
METaIPEeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUus, (HOpMUpPYETCs eCTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBaHMS SBICHUNA NPUPOIBl M TEXHUKH,
OBJIQICHUE YMEHHUSAMHU OOBICHATh (U3MUECKUE SBICHHS, NPUMEHSS IOJydYCHHbIC 3HAHUS,
penraTth 3a/1a4u, B TOM YHCJIe Ka4eCTBEHHBIE U YKCIIEPUMEHTAIIbHBIE.

[IpuHIMNHAIBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3zeia peaausyercs 3a c4ET TOoro,
4TO 00y4aroLIrecs BHIIMOIHAIOT 331aHUs, B KOTOPBIX UM TPEeIaracTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY>KaloIIei Mpupoje 1 MOBCEAHEBHOM KU3HH;

UCIIONIb30BAaTh HAYYHBIE METOJBI MCCIEIOBAHUS (DU3NUCCKHUX SBICHHH, B TOM YHCIIE IS
MPOBEPKH THIIOTE3 U TOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbIE OCHOBBI HaWOOJE€€ BAKHBIX IOCTHDKEHHH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, MPaKTHYECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPIUU Ha OCHOBE 3aKOHA
NpEeBpaIICHHs U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPTHU.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U NPCAMCETHBIX 06pa30BaTCJIBHBIX PE3yJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y

oOyyaromierocst OynyT c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- MIPOSIBJICHUE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHUHCKON (hHM3NYECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTUKECHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaskIaHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4acTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAUMMbIX U ITHUECKUX
po6JeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

- OCO3HaHHE BAKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSTHE ICTETHUUYECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHHUA:

- OCO3HaHHWE IICHHOCTU (M3NYECKON HAayKM KaK MOIIHOTO MHCTPYMEHTa TO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaYKHEHIIIEH COCTABISAIONIEH KYIbTYpPHI,

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU TMpaBWJ OE30MacHOTO TMOBEACHHS Ha TpPAHCIOpTE, HA JOporax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- c(popMHUPOBAHHOCTh HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETr0 IpaBa Ha OIIMOKY U TaKOro
K€ IpaBa y Jpyroro 4ej0BeKa;

6) Tpya0BOro BOCIIMTAHUS

- aKTUBHOE Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B pamMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, Topojaa, Kpas) TEXHOJIOTMYeCKOH M COLMalbHOM  HampaBJIeHHOCTH,
TPeOYIOIIMX B TOM YHCIIe U (PU3NIECKUX 3HAHUIA,

- HHTepeC K NMPaKTHUYECKOMY W3YUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOH;

7) 3K0JI0THYECKOr0 BOCTIMTAHMSA

- OpHUEHTalMsl Ha MpUMEHEHHE (PU3NYECKUX 3HAHUM JUIsl pelieHus 3ajnad B obsactu
OKpY’KaIOIlEe! Cpenibl, MIIAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX I1OCJIEICTBUI
JUISl OKPY>KaroIEen CpeJibl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U IyTeH UX peleHus;

8) aganTanuu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON ¥ IPUPOIHOM CPeAbI:

- TOTpeOHOCTH BO B3aMMOJECHCTBHM TIPU BBIIOJIHEHUU HCCIEIOBAaHUN U IPOEKTOB
(bu3MYECKOi HAMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JEATENBHOCTD;

- TOoTpeOHOCTh B (POPMHPOBAHMHM HOBBIX 3HAHUM, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MTOHSTHS, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCcTH (DU3UKH,

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;
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® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H_ICCTBa N DKOHOMHMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/ILICCKI/IX 3HaHPII>'I;

® - OOCHKa CBOHUX HCﬁCTBHﬁ C y‘léTOM BJIMAHUA Ha OKPYXAOIIYIO CPCAy, BO3MOKHBIX
IrI100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEAMETHBLIE PE3YJIbTATDBI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss OyayT cQoOpMUPOBaHBI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JCHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
bazoBble Jjornueckue JeicTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS 111 0000IEHHUS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PACCMATPUBACMBIX (haKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSAINXCS K (PU3UICCKUM SIBIICHUSIM;

BBISBJIATh NPUYMHHO-CJICJCTBEHHBIC CBSI3UM NPU HM3Y4YEHHH (DU3NYECKUX SIBICHUH WU
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJB30BaHUEM JIEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHUH, BEIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CcHoco0 pemieHus ydeOHOW (u3Mueckod 3agauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHHs, BHIOOpP HamOoyiee IMOAXOASAILIETO C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUER).

ba3oBble ncciienoBarejbcKue AeiCTBHUA.

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOJIUTh IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUJIaHY OIBIT, HECIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SBICHUS;
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMoCTOSTeNNbHO  (OpMyTUpOBaTh 000OIIEHUS W  BBIBOABI MO  pe3ylbTaTaMm
MPOBEAEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPETOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IMOUCKE U OTOOpe
nH(pOpMaLlMU WK JaHHBIX C YYETOM IPENIoKEHHON yueOHOo! (hru3nueckoi 3a1auu;
aQHAIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMy MpeacTaBieHHUs HHOpPMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMM, AMarpaMMaMy, HHOMN
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B Xozie OOCyXJeHus y4eOHOro marepuaia, pe3yiabTaToB Ja0OpPaTOpHBIX paboT u
IIPOEKTOB 3aJaBaTh BOIPOCHI IO CYHIECTBY 00CYK1a€MOI TEMbl U BBICKa3bIBAaTh HJIEH,
HAaIleJICHHbIE Ha pelleHue 3a/1a4l U MoJJIep KaHne OJ1arokKenaTeJIbHOCTH O0IIEHNUS;
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CONOCTABIATH CBOM CYXJACHHS C CYXKACHHSIMH JpYrMX YYacTHHKOB JHAaJora,
O0OHapY)KMBATh PA3JIMUUE U CXOJCTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

HY6JII/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBIIIOJIHEHHOI'O (1)I/ISI/I‘ICCKOFO OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IpY PEIICHUN KOHKPETHOH (hr3nveckoil mpooiemsl;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHIKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOLECCH U Pe3yabTaThl COBMECTHOU
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pPabOThHI, AOCTHUTas KadeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;
OLICHMBAaTh KAa4yecTBO CBOEro BKJI3Ja B OOMMA NPOXYKT 1O KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Peryi1siTuBHBIe yHHMBepcaJIbHbIe yUeOHbIE AeiiCTBHS
Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHsI
(bu3nyeCKuX 3HaAHMI;

OpPUEHTHUPOBATHCSI B Pa3IMYHBIX MOAXO0JAX MPUHATHUS peIIeHUuN (MHIUBUAYaJIbHOE,
IPUHITHUE PELLICHUS B IPYIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICNIOBAaHMUs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBATh MpeAaracMble BApUaHThl peIlICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJJIEKT:

JIaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ HU3MEHEHMUS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTM)KEHUS) pE3yJbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCIIE B XOJ BBINOJIHEHUS (PU3NUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, HM3MEHUBLIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUIM;

CTaBUTb ce0s1 Ha MECTO APYroro 4eloBeKa B XOJE CIOpa WIN JUCKYCCUU HA HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEHIeHWH (QU3MUECKUX 3a7ay WU B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATbBI
K xonmy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIONb30BAaTh TMOHATHS: (U3MUYECKHEe W XUMHYECKHE SIBICHUS, HaOI0/IeHue,
OKCIIEPUMEHT, MOJIeJIb, TUTIOTE3a, CAUHUIIBI (PM3MUECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUECKOe
JIBUKCHHE  (paBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPacKTOPHS,
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paBHOAEWCTBYIOImast cuia, aedopmarus (ympyrasi, IUIAaCTHYECKasi), HEBECOMOCTb,
cooOmIaoNIuMecs CoCybl;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpAlLEHMs, Iepelada JaBieHUs TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBJIeHUE, IIJIaBaHUE Tell, IPEBpaIleHus
MEXAHUYECKOM 3HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSBICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUHA B OKPYKAIOLIEeM MHpE, B
TOM 4YHcie (pU3MUYecKHe SBICHHS B MPUPOJE: MPHUMEPHI JBWKCHHUS C Pa3IUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, BIMAHUE aTMOC()EPHOro AaBIEHHUS Ha >KUBOM OpraHusM, IJIaBaHue pbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTb, CKOPOCTh, CPEIHSSA
CKOpOCTb, CHMJIa YHPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJa TpPEHUs, JaBJeHUE
(TBEpmOro Tena, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAs CWJIA, MEXaHW4ecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT TMOJe3HOTO ACUCTBUS
MEXAaHU3MOB, KMHETUYECKas W MOTEHLHUAaJIbHAsl dHEPIUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICI HCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAUCHUS U €AMHULIbI
(GU3NUeCKUX BEIUYMH, HAXOAUTh (DOPMYJIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3HUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJIEHHUS M IPOLECCHI, HCIOJb3Ys
[paBUJia CIOKEHUs cuil (BIOJb OAHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, NpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPaBUIO» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OHEpruu, IpH OTOM JAaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MaTEMaTHUYECKOE BbIPAKEHHUE;

OOBSICHATh (U3UYECKUE SIBICHUs, MPOIECChl M CBOICTBa Tel, B TOM 4YHCJIE U B
KOHTEKCTE CHUTyal[Mil MPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 |—2 TIOrMYecKUX IIaroB ¢ ONnopoi Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (PU3MUECKMX SABJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agauyd B 1-2 J1eicTBHA, HCHOIB3yAd 3aKOHBI U (POPMYIIBL,
CBs3bIBaOLIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3a/Jayu
3aMMCchIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (PU3MYECKHUE BEIMYMHBI B (OPMYIBI U
IPOBOJUTH Pacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC AJIS pEIICHUsS
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHOM (hU3NYECKON BETMUHHBI,
pacrio3HaBaTh NPOOJIEMbI, KOTOPhlE MOXXHO PELIMTh TMpPU MOMOIIM (PU3HUECKUX
METOJI0B, B OINMCAHMM MCCIENOBAHUSA BBIACIATH IPOBEPSIEMOE IPEIIIOJIOKEHNE
(runotesy), pa3iIdyaTb U HWHTEPIPETHUPOBATH MOJYUEHHBIH pe3ynbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

IIPOBOAMTH OMNBITHI MO HAONIOIEHNIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPSiEMble MPENOIOKEHUs, CcOOUpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOJIBI;
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BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C UCHOJIb30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX NMPHOOPOB, 3aMHCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPECHHIA,
IPOBOJUTH HCCIIE0BAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIBKEHUSI OT Beca Teja, KauecTBa
00pabOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaIu
CONPUKOCHOBEHHMSI TEJI, CUJIbl YNIPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOHMHBI, HA KOTOPYIO IOTPYKEHO TEJoO,
YCIOBUH IJaBaHMs TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIeNOBaHUsA, COOMpaTh YCTAaHOBKY M  BBINOJIHATH
U3MEpEeHus], cienys MpeUIoKeHHOMY IUIaHy, (DUKCHPOBATh PE3yNbTaThl MOIY4EHHOU
3aBHUCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX Tabnaui U Tpaduxos,
JIeJIaTh BBIBOJIBI 110 PE3Y/IbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUs (PU3MUYECKMX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTH MW TBEPIAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOIPYKEHHOE B HKHUAKOCTb TEJO,
KO3 PHUIMEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHW3MOB), CIENysl HPEAIOKECHHON
MHCTPYKLMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE MICKOMOM BEIIMYUHBI,

coOmoaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bplBaTh MNPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS] COCY Ibl, GAPOMETP, pbluar, NOJBUKHBIN U
HEIOJIBUKHBIN 0JIOK, HAKJIIOHHAs TIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHHYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHUA (B TOM YHCIE: MOAIIMIHHUKH, YCTPOWCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HAHUSA O CBOMCTBAaX (PU3UUECKUX SBIECHUI M HEOOXOIUMBIE
¢du3nyeckre 3aKOHbI, U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MpPUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHMM B TOBCEJIHEBHOW KM3HM A obOecredeHus
0e30MacHOCTH TpHU OOpalleHuH ¢ NOpuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIGHHS HOPM OSKOJOTMYECKOrO TIOBEACHHS B
OKpYXKarolleu cpere;

OCYIIECTBIISAITh OTOOp HMCTOYHUKOB HHpoOpManuu B VHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SBISETCS] POTUBOPEUNBOM
WJTM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPU BHIMOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3nYeCcKOro cojepxaHusi, CIpPaBOUYHbIE MaTepuayibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeodpazoBaHHs WHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe NMUCbMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4eckoro coaepkaHusi, B TOM YHCIe MyOJUYHO JIeNaTh
KpaTKHe COOOIIEHMsSI O pe3ysIbTaTax MPOEKTOB WM YUeOHBIX MCCIEI0BAaHUM, IPU ITOM
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IPaMOTHO UCHOJb30BaTh M3YUYCHHBIM MNOHATUHHBIN ammapaT Kypca (U3UKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUCH;

IPY BBIMOJHEHUH Y4EOHBIX MPOEKTOB M UCCIENOBAaHUN paclpeeisiTh 00sS3aHHOCTH B
IpYyIIIE B COOTBETCTBUM C IIOCTABJICHHBIMHU 3a/1a4aMH, CIEAUTH 32 BBIIIOJIHECHUEM IUIaHa
NecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb IPYIIIH,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJACUCTBHE, YUUTHIBAsI MHEHUE OKPY/KAIOILIUX.

K xonmy oOyuenuss B 8 Kjacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEUIECTBA, KPHUCTALIMUECKHE M aMOp(HBIEC Tela,
HACBIILEHHBIN U HEHACBILICHHBIN Map, BIaXXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHA
SHEprus, TeIJIOBOI JIBUTATElb, SJIEMEHTAPHBIN NEKTPUUECKUI 3aps, IEKTPHUUECKOe
110JI€, NIPOBOAHUKU U JUIIEKTPUKH, MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MarHUTHOE
1oJe;

pasznuyarh SBJIEHUS (TEIUIOBOE pACUIMPEHUE U CKaTue, TeIulonepenada, TEIIoBOe
paBHOBECHE, CMauMBaHHWE, KallWUIAPHbIE SBJICHMS, UCHApEHUE, KOHJEHCallus,
IUIaBJICHWE,  KpUcTau3auuss  (OTBepJeBaHME),  KUIEHHE,  TeIulonepesayda
(TEerIONpPOBOJHOCTb, KOHBEKLIMS, W3IyYEHHE), DJICKTPU3aLUs Tel, B3aMMOJACUCTBHE
3apsA0B, ACHCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJI Ha MPOBOJAHHUK C TOKOM, AJIEKTPOMAarHUTHAas
UHAYKIMUSA) 1O ONMCAHUIO MX XapakTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh NMPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4Hciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJIEHUST B MPUPOAE, KpUCTauibl B mpupoae, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SBJIEHUS B aTMocepe, 3UIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Mosie 3eMid, Jipeld MOoICOB, pOJIb MArHUTHOTO MOJS JJIs KU3HU Ha
3emJiie, OJSPHOE CUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBICHUII;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJMWYECTBO TEIUIOTHI, YIeJIbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJE€NbHAas TEIUIOTa IUIABJICHUS, YAEIbHAs TEIIOTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMsl TOIIMBA, KOA(Q(ULMEHT MOJIE3HOTO
JNEHCTBUS TEIUIOBOM MalIMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3]lyXa, SJIEKTPUUECKUN
3apsl, CHJla TOKA, OJJIEKTPUYECKOE HAIPSHDKEHHE, COINPOTUBIEHUE IPOBOJHUKA,
yJlelIbHOE CONPOTHUBIICHHE BELIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUUYECKOr0 TOKa), MpH
ONMCAHWU MPaBWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIHOJb3YEMbIX BEIUYMH,
0003Ha4YeHHs] U €AMHULIBI (PU3HUECKUX BEIMYMH, HAaXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTHh TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

XapakTepu3oBaTh CBOMCTBA Teld, (PU3MUECKUE SBJIEHUS M TPOLECCHl, HUCIONb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpPHUM CTPOEHHUS BEIIECTBA,
INPUHLIAIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs
3apsiga, 3akoH OMa 11 ydacTka nenu, 3akoH Jlxoyns—JIeHma, 3aKOH COXpaHEHUS
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHCBIBATH €ro
MaTEMaTUYECKOE BBIPAKEHHUE;
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OO0BSACHATH (pU3MUECKHE MPOIeCCHl M CBOICTBA TeJl, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalun MPAaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
MPUYUHHOCIECTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE W3 1—2 JOTMYECKUX IIAroB C
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEM;

pemats pacuéTHble 3adadyd B 2-3 JEUCTBHUS, HCIONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIMYMHBL: HA OCHOBE aHalM3a YCJIOBUS 3a7auud
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JTAHHBIX JUIS PELICHUS 3a7auH,
BBIOMpATh 3aKOHBI M ()OPMYJIIbI, HEOOXOAUMBIE JJIsl €€ PEIICHUs, POBOIUTH PACUETHI U
CPaBHHBATh MMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIIMYMHBI C N3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh MPU IMOMOIIN (PHUIUIECKIX
METO/IOB,  HCHOJIb3ysd  ONHCAHUE  HUCCJIEJOBAHMS,  BBIACIATH  IPOBEPIEMOE
IIPEANOJI0KEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA IPOBEIECHUSI HCCIEIOBaHUS,
JienaTh BbIBOJBL;

MIPOBOAMTH OMBITHI MO HAONIOIEHUIO (PU3NYECKUX SBJICHUN WM (PU3UUECKUX CBONCTB
Ten (KamwUIsIpHBIC SIBJIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3JTYUYEHUU OT LIBETA
U3Ny4yaronie (Mornaomaromeil) MOBEPXHOCTH, CKOPOCTh HCHApPeHHUs BOJBI  OT
TEMIIEpaTypbl JKUJAKOCTH M IUIOIIAJAA €€ MOBEPXHOCTH, OJIIEKTpHU3aLUs Tel U
B3aUMOJICCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, JI€MCTBUS MATHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEGKTPOMArHMWTa, CBOWCTBA 3JIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh MpPOBEPSiEMbIe MPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJOBaHUsS, OMHUCHIBATH XOJ OMNbITA W
(GbopMyITUPOBaTh BHIBOJIBI;

BBINIOJIHATh MPSMbIE U3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIbHON BIAXKHOCTU BO3]1yXa,
CUJIbl TOKA, HAIPSOHKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENWYHMH, CPaBHHUBATh PE3yNbTaThl H3MEpPEHUN C y4éTOM 3aJaHHOI
a0COTIOTHOM MOTPENIHOCTH;

MPOBOAMTH MCCIIECTOBAHHE 3aBUCHUMOCTH OIHOW (DPU3MYECKOW BETUYMHBI OT JIPYrod C
MCIIOJIb30BAaHUEM MPSMBIX M3MEPEHUH (3aBHCHUMOCTH COMPOTHBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUSI U YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
MCCJIEIOBAHNE TOCIIEIOBATEIBHOTO U MapajuIeIbHOTO COEIMHEHH MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIMONHSITH W3MEPEHUS, CIEIys
MpEeIOKEHHOMY TIIaHy, (PUKCHPOBATh PE3yJbTAThl MOJYYCHHOW 3aBUCHMOCTH B BHJIC
TalnuIl ¥ rpaduKoB, JIeTaTh BHIBOJIBI IO pe3yIbTaTaM UCCIICI0BAHMS;

MIPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs] (PU3MYECKUX BEIHYMH (yAENbHAs TEIUIOEMKOCTh
BEII[ECTBA, COMPOTUBJICHHE MPOBOJIHUKA, padOTa U MOIIHOCTh AIEKTPUIECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHS, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYS
MPEAJI0KEHHON MHCTPYKIIUU, U BBIYUCIIATH 3HAUEHUE BEIMUHUHBL;

coOnrofaTh TmMpaBuja TEXHUKKM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
o0opyoBaHUEM;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YUYEHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOPOM HA WUX OMHCAHHSA (B TOM YHCIIE: CHCTEMa OTOIIEHHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIepMETP, BOJIBTMETP, CUYETUUK DICKTPUUCCKOM
DHEPrUH, JIIEKTPOOCBETUTENbHbIE TPUOOPHI, HArpeBaTeIbHBIE DIEKTPONPHOOPHI



21

(mpuMepBl), SJEKTPUUYECKUE MPEIOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUTrATENb
MOCTOSIHHOTO TOKa), HWCHOJb3ysd 3HAHUS O CBOMCTBAaX (DM3WYECKUX SIBICHUM U
HE00X0uMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTHIE TEXHHYECKHE YCTPOMCTBA M W3MEPUTENIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI DJICKTPUUYECKHX IIETIeH C TOCIIE0BATEIbHBIM U MapauIeIbHBIM COCTUHEHUEM
AIIEMEHTOB, pa3nyasi yCIOBHBIE 0003HAUECHUS 3JIEMEHTOB JIEKTPHUECKUX IIETICH;
OPUBOAUTH TPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEPaX) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWN B TIOBCEIAHEBHOW JKM3HM Ui OOECIeYeHus
0e30I1aCHOCTH MpH OOpaIleHuu ¢ OpudopaMu U TEXHUYECKHMH yCTPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAEHUS B
OKpYXKarolleH Cpee;

OCYILLECTBIIATh MOMCK HH(pOpManuu (uzndyeckoro conepxanus B MHTepHere, Ha
OCHOBE HMEIOIIMXCSA 3HAHUH W TYTEM CpPaBHEHHS JIOTOJHUTEIBHBIX HCTOYHHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHO;

UCTIOJIB30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHUH HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(GU3MUecKOoro conep)KaHus, CHpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJIAJETh NMPHEMaMH KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOpPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKUE YCTHBIE COOOLICHHs, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COACP)KAaHUsS, B TOM YHUCIIE
nyoJIMYHO  NPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HMCCIEI0BATENbCKON
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YyYCHHbIN MOHATHHMHBINA ammapat
Kypca (pHU3MKH, COPOBOXKIATh BBHICTYIUICHHE MTPE3CHTAIHCH;

IOpY BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3MUECKUX IPOLECCOB
pacrpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C TOCTABICHHBIMH 33JauaMH,
CIICZINTH 32 BBIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJIaJ B  JEATEIBHOCTb  IPYIIBL,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K kxonny oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

UCIIOJIB30BaTh IOHATHS: CUCTEMa OTCYETa, MaTepUalbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOro IBMXKEHUS, Nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSKECTH, a0COJIOTHO TBEPJOE TeEJNO, LEHTP TSHKECTH TBEPAOIO Tejla, PaBHOBECHE,
MEXaHUYeCKne KojiedaHWsi W BOJIHBI, 3BYK, MH(pPa3ByK U  YyJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKajda 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JTATbHO30PKOCTh, CHEKTPhl MCIyCKaHWs M TOIJIOIIeHus, anbda, Oera- M Tramma-
U3JIy4ECHMS, U30TOIIbI, SJCPHAst DQHEPIETHUKA;

pa3ianyaTth SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE INPSMOJIIMHEWHOE IBUXECHHE,
PABHOYCKOPEHHOE MPSIMOIMHENHOE ABMKEHHE, CBOOOIHOE MaJIEHHUE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIBH)KCHHUE,
KoyiebaTeNbHOE JBM)KEHHE (3aTyXalole U BBIHYXJEHHbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE  JBWKEHHUE, OTPaKCHHE 3BYyKa, MPSAMOIMHEHHOE PpACIPOCTPAHECHHUE,
OTPa)KEHUE U NPEJIOMIIEHHUE CBETA, II0JITHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
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0enoro cBera B CIEKTP M CIOXXEHHE CIIEKTPAJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTHUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOrO CHEKTpa W3Iy4YEHUs)
10 ONKMCAaHUI0 MUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX
NaHHOE (PU3HUYECcKOe SIBICHUE;

pacrio3HaBaTth MPOSBICHHE U3YYCHHBIX (PU3NYCCKHUX SBJICHUN B OKpYXKaroIeM Mupe (B
TOM 4uclie (U3NYECKHUE SBJICHHUS B MPUPOJIEC: MPUIMBBI U OTJIHBBI, JABIKCHHE IJIAHET
CoJIHEYHOH CUCTEMBI, PEAKTUBHOE JIBUKEHUE )KUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHUE, CEHCMHUYECKHE BOJHBI, IIYHAMH, 5XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  MPHUPOJAE, OHOJOTMYECKOE JCWCTBHE  BHIUMOTO,
yIbTPa(UOIETOBOTO U PEHTICHOBCKOTO W3JIYYCHUH, €CTECTBECHHBIN PaIMOaKTUBHBIH
(GOH, KOCMHYECKHE JIy4d, DPATUOAKTUBHOE W3IIyUYCHHE MPUPOJHBIX MHUHEPAJIOB,
JIeiCTBUE PalMOAKTUBHBIX M3IIy4YCHUN Ha OPTaHU3M YellOBeKa), IPH ATOM MEPEBOAUTH
NPaKTUYECKYIO 33aady B YUeOHYIO, BBIJICISATH CYHICCTBEHHBIC CBOWMCTBA (NPU3HAKH)
(U3NIECKUX SIBIICHHIA;

OIKCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUCCKUE SBJICHUS, UCIIOIB3Ysl (PU3UICCKUE
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAs CKOPOCTh Tella NMPH HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHHUE, MepeMelIeHne, MyTh, YIJI0Bas CKOPOCTh, CHJIa TPEHHSs, CHJIA YIPYroCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO TaJeHHs, BEC Tela, UMITYJbC TEla, UMITYIIbC
CHJIBI, MEXaHUYECKasi paboTa ¥ MOIHOCTh, MMOTCHIIUAILHAS SHEPTHS TENa, TOIHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIIbHASI SHEPTUS CKATOU TPYKUHBI, KHHETHYESCKAsI
DHEPTHUs, TOJHAs MEXaHWYecKas HSHEeprus, MepuoJl W YacToTa KoJeOaHWH, IUIMHA
BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPETOMIICHUS
Cpefibl), TMPH ONKCAHWH TMPABHILHO TPAKTOBaTh (DM3UYCCKHI CMBICT HCIIOJIB3YEeMBIX
BCJIMYMH, OOO3HAYCHUS M CIUHHIBI (DU3MYCCKHX BEJIHYMH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIMYMHY C JPYTMMHU BEIWYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMYNH;

XapaKkTeprU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXpaHEHHsI SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, HMPUHIIMIT CYIEPIIO3UIUU CHII,
HOPUHIUI OTHOCUTENbHOCTHU [ anuies, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTP@XEHUS M TMPEJOMJICHHUS CBEeTa, 3aKOHBl COXPaHEHHs 3apsA0BOrO M
MaccoBOTO 4YHCEN TpH SACPHBIX pEeaKIusIX, INPU OTOM JIaBaTh CIIOBECHYIO
(bopMyITHPOBKY 3aKOHA W 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (pU3HYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM 4YHCIE M B KOHTEKCTE
CUTyallMid  TPAaKTUKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  IPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX IIAaroB C OMOPO Ha 2—
3 u3ydyeHHBIX CBOMCTBAa (U3MYECKUX SBICHHM, (UINUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pewath pacu€THble 3a/1auu (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHU), HCHIOb3Ys
3aKOHBI U (POpMyIIBI, CBSI3BIBafONIME (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaHM3a
yCIOBHS 3a/layd 3aluChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WU
U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIICHUs,
NPOBOIUTh PACYETHI W  OICHWBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(UBUYECKON BETMYUHBL;

pacrio3HaBaTh NpPOOJIEMbI, KOTOPblE MOXXHO PELIMTh MpPU MOMOIIM (PU3HUECKUX
METO/IOB,  WCIONB3ysS  ONHCAaHWE  WCCIEJOBAaHUS,  BBIICIATH  IPOBEpsSEMOe
IPENONI0KEeHNE, OICHWBAaTh IMPABWIBHOCTh TOpPSJIKAa MPOBEACHUS MCCIEIOBAHUS,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOACHUN U OIBITOB;



23

MPOBOAMTH OMNBITHI MO HAONIONEHUIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHa, 3aKOHa COXpaHEHHs SHEPruu, 3aBUCUMOCTh
nepuoJia Kojiebanuil MpyKMHHOTO MaTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJI€OaHUN, MPSIMOJIMHEHHOE pacpOCTpaHEeHUE
CBETa, paslio’KeHHE Oesloro cBeTa B CIEKTP, M3y4YEHHE CBOMICTB H300paKeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHsI IpeAMeTa B coOuparouieil IuH3e,
HAOJIIOJICHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIIbHO
coOHMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyA0BaHMSI, OIUCHIBATH X0/ OIBITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, OINpenensis cpenHee
3HaYeHHEe H3MepAeMoil BelUYUHBl ((POKYCHOE pacCTOSHHE COOWpAaromiel JIMH3BI),
000CHOBBIBATH BBIOOP CIIoco0a U3MepeHusl (M3MEPUTEIBHOTO MPUOOopa);

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C HCIOJIb30BAHHUEM
OpsIMBIX  U3MEpPEHU (3aBUCHUMOCTh IYTH OT BpPEMEHH I[P PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HayalbHOM CKOpPOCTH, Iepuoja KojebaHuil MaTeMaTHu4ecKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETa OT yrja HaJeHus U
yria npeJoMIIeHUsl OT yrila MaJieHus): IJIaHUPOBATh MCCIEIOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
($U3NUeCKUX BEIWYMH B BHJE TAOMUI] U rpaduKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaMm
UCCJIEIOBAHUSI;

NPOBOJUTh KOCBEHHBIC H3MEpEHUs (UIUUECKUX BEIUYMH (CPEAHSAS CKOPOCTh H
YCKOpEHHUE Teja NMPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/JCHUs,
KECTKOCTh MPYKUHBI, KOAPDUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTh, YacTOTa M TMEpPHOJA KOJeOaHWH MaTeMaTHYeCKOT0 U TPYKHUHHOTO
MasTHUKOB, ONTHYECKass CUJa COOHMpAOIIed JIMH3bI, pPAaTUOAKTUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIIOJHSTH
U3MEpEHUs, Cenys MPEeNIOKEHHON HHCTPYKIMH, BBIUUCISATH 3HAUECHUE BEIIMYUHBI U
aHAJTM3UPOBaTh IOJIyYEHHBIE pe3ydbTaThl C Y4ETOM 3aJaHHOM IOTPEIIHOCTH
WU3MEPEHHU;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPWU3HAKW M3YYEHHBIX (DU3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOYCHYHBIM WMCTOYHHK CBETA, JIy4, TOHKAas JIMH3a,
IUTaHeTapHasi MOJIeNIb ATOMA, HYKJIIOHHAsi MOJIeNIb AaTOMHOTO S/pa;

XapaKkTepru30BaTh TPHHIUIBI JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOMCTB C OOPOH Ha UX OMMUCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJOKEHHUS,
paccTosIHUS M YCKOPEHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmnapar, ONTHYECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuiabcoHa), ucnonb3ys 3HaHHUS O
CBOMCTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCTIOIB30BaTh CXEMBI U CXEMaTHYHBIC PHCYHKH M3yYCHHBIX TEXHUYECKUX YCTPOHCTB,
U3MEPUTENIBHBIX NMPHOOPOB M TEXHOJOTMYECKHX MPOIIECCOB MPHU PELICHUH Yy4eOHO-
NPaKTUYECKUX 3aJay, ONTUYECKUE CXEMBbI JJIS MOCTPOCHHUS M300paKeHUN B IIIOCKOM
3epKajie U coduparouiei TuH3e;

OPUBOAUTH TpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MpPUMEpPax) MPAKTHIECKOTO
UCTIOIB30BaHUsT (PM3MUECKUX 3HAHWHA B TIOBCEIHEBHOW >KM3HM IS OOECIIeYeHUs
0e30MacHOCTH TpU OOpalieHMH ¢ OpuOOpaMH U TEXHUYECKHMMH YCTpPOWCTBaMH,
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COXpaHCHUA 3O0POBbA U CO6JIIOI[€HI/I}I HOPM 3KOJIOTUYCCKOIrO TIOBCACHUA B
OKpYKarolleH Cpese;

OCYIIECTBIIATh MOUCK HH(POpManuu (u3M4eckoro cojaepxanus B HMHTEpHere,
CaMOCTOSITENILHO (DOPMYJIHPYsI TOUCKOBBIA 3alpoC, HAXOIUTh IYTH OMPEACIICHUS
JIOCTOBEPHOCTH TMOJIyUeHHOM uWHGOpMAlMu Ha OCHOBE HMEIOMIMXCA 3HAHUM U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3NYECKOro CcojepKaHusl, CIPAaBOUYHbIE MaTepuaibl, pecypcbl cetu WHTepHeT,
BJIAJCTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOLICHUS HA OCHOBE MH(OPMALUU
U3 HECKOJBKUX HMCTOYHHKOB (PH3MUECKOTO COACP)KAHUS, IyOJIMYHO TNPEACTaBIATH
pe3yJbTaThl MPOSKTHOW WM HUCCIIEI0BATENIbCKON NIEATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszzgena (U3NKd U
COIIPOBOXKIATh BBICTYIUIGHHWE MPE3CHTAle C Y4€TOM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHUKOB.
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7 KIIACC
Ne Koa- ' Konurp. JuiekTpoHHbIE (U poOBbIE) Moayab
HaumeHoBaHue pa3iesoB U TeM NPOrpaMMbl BO U NpPaKT. .
n/n oOpa3oBare/ibHbIE pecypchl BOCIIUTATEIbHON padoThl
4acoB = padoThI

Paznen 1. ®u3uka u e€ posb B MO3HAHUK OKPY’KAIOIIEro MUpa

1.1 | ®usuka - HayKa O TIPUPOJE 2 https://resh.edu.ru/subject/28/7/

1.2 | ®OusnyecKue BEIUYNHBI 2 1 https://resh.edu.ru/subject/28/7/

1.3 | EcrecTBEeHHOHAYYHBII METO/] TO3HAHUS 2 https://resh.edu.ru/subject/28/7/
Hroro no pasneny 6
Paznen 2. IlepBoHavagbHbIE CBEICHUS O CTPOSHUH BEIleCTBA

2.1 | Crpoenue BelecTBa 1 1 https://resh.edu.ru/subject/28/7/

2.2 | JIBwKeHHE U B3aMMOJIEUCTBHE YACTHIL BENIECTBA 2 1 https://resh.edu.ru/subject/28/7/

2.3 | ArperarHbie COCTOSIHHSI BEIIECTBA 2 https://resh.edu.ru/subject/28/7/ (OprasH3allis HACTABHUMECTBA yCICBAFOIIHX

o0yJaromuxcs HaJl HEYCIICBAOIIIUMI.

Hroro mo pazneny 5
Paznen 3. JIBmkeHHe ¥ B3aMMOJICHCTBHUE TEJT

3.1 | MexaHu4ecKoe JIBUKEHHE 3 1 https://resh.edu.ru/subject/28/7/

3.2 | Uuepnws, Macca, MIOTHOCTh 4 1 https://resh.edu.ru/subject/28/7/

3.3 | Cwua. Bugs! cuin 14 2 https://resh.edu.ru/subject/28/7/ CONpOBOAACHHE NOATOTOBKH IPYIITIOBLIX H

MHANBUAYAJIIBHBIX IIPOCKTOB.
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HWroro no paznery 21
Paznen 4. JlaBieHue TBEPIBIX TEN, KUIKOCTEH U Ta30B
41 Pawtenme. Tiepeiana aasncuun Tépun tesav 31 hupsiiresh edurusubject28/T
42 Jlabnenme xuaxocTi 5 1 https://resh.edu.ru/subject/2g/7/ =~ OPrAuM3AINA yuacTii 00yuaioumxca s
JIICTAHIIUOHHBIX HHTEJUICKTYaJIbHBIX UIPAX.
4.3 | AtmocdepHoe naBneHue 6 1 https://resh.edu.ru/subject/28/7/
44 f:;cmﬂe PRINIKOCTH I Tasa Ha HOTPYEHHOE B HITX 7 2 https://resh.edu.ru/subject/28/7/
HWroro no paznery 21
Paznen 5. PaboTa u MomHOCTE. DHEPTHUSL
5.1 | Pabora 1 MOIIHOCTb 3 https://resh.edu.ru/subject/28/7/
[Ton0op cOOTBETCTBYIOIIETO COEPKAHUS
5.2 | TIpocTbie MEXaHU3MBI 5 2 https://resh.edu.ru/subject/28/7/ YPOKOB, Sa/IatHH, BCTOMOTATEIHHAIX
MaTepuaoB, MPOOJIEMHBIX CUTYAIMH JUIs
00CyXIeHui.
5.3 | MexaHu4eckas SHEpTHs 4 1 https://resh.edu.ru/subject/28/7/
HUroro no paznery 12
PesepBHOE Bpemst 3 2 https://resh.edu.ru/subject/28/7/
OBIIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 68 17
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Kowurp.
Koa-
U JJieKTpoHHBIe (HU(pPOBLIE) Moayab
Ne n/m HanvenoBaHme pa3aesioB H TEM NPOrpaMMbl BO N
wacos = TPAKT. o0pa3oBaTe/IbHBIE pecypchl BOCIUTATEIbHON PadoThI
padoThI

Pasgen 1. TeroBele sIBIIEHUS

1.1 CTpocHHe 1 CBOMCTBA BEIIECTBA 7 2 https://resh.edu.ru/subject/28/8/

[Ton0dop cOOTBETCTBYIOLIETO COIECPKAHUS YPOKOB,
1.2 TemnsIoBbIe MPOIECCHI 21 5 https://resh.edu.ru/subject/28/8/ 3aJ[aHuii, BCIOMOTaTeNIbHBIX MaTEPHAIIOB,
MPOOJEMHBIX CUTYalui it 00CYKICHUI.

HWroro no paznmery 28
Paspen 2. DnexTpruyeckue U1 MarHUTHbBIE SIBJICHUS

21 3HCKTpI/IlI?CKI/Ie 3apsabl. 3apsHKEHHBIE Tea U UX 7 2 https://resh.edu.ru/subject/28/8/ Opranuzanus yuactusi o0y4aronmxcs B

B3auMojieiicTBHe JIICTAHLIMOHHBIX HHTEJUICKTYaJIbHBIX UIPaXx.
2.2 TToCTOSTHHBIN 2MEKTPUUECKHIA TOK 20 6 https://resh.edu.ru/subject/28/8/ ConpoBoXICHHE NOATOTOBKH IPYIIOBKIX
WHAWBHAIYATbGHBIX TIPOEKTOB.

2.3 MarHuTHbIE SBIECHHS 6 2 https://resh.edu.ru/subject/28/8/

2.4 DIIeKTpOMAarHUTHAS WHTYKIHS 4 https://resh.edu.ru/subject/28/8/
HWroro no pasmery 37
PesepBHOE Bpems 3 1 https://resh.edu.ru/subject/28/8/ (Oprasm3alKs HACTABHHNECTBA yCTICBAFOIIHX

o0yJaromuxcs HaJl HEYCIICBAOIIIUMI.

OBIIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 68 18
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Kontp. n
Koa-Bo DJiIeKTpoHHBIe (HU(ppoBLIE) Moayas
Ne n/m HanmenoBaHnme pa3aesioB H TEM NPOrpaMMbl MpaKT. N
4acoB o0pa3oBaTesibHbIE pecypChl BOCIUTATEIbHON PadoThI
padoThI

Paszgen 1. MexaHn4eckue SIBIEHUS

11 MexaHHUYECKOe BHKEHUE U CTTIOCOOBI €0 OMHCAHMS 10 https://resh.edu.ru/subject/28/9/ Oprasusaius ysacTui 06y4aionuxcs s

JIICTAHLIMOHHBIX HHTEJUICKTYaJIbHBIX UIPaXx.
1.2 BsaumMopeiicTBue Tel 20 4 https://resh.edu.ru/subject/28/9/
[Toxbop cooT-FomIero conep anus ypoKoB,
13 3aKOHBI COXpaHEHHS 10 1 https://resh.edu.ru/subject/28/9/ 3aJIaHuii, BCIOMOTaTelIbHBIX MaTEPHAIIOB,
MPOOJEMHBIX CUTYalui it 00CYKICHUI.

Hroro no pasneny 40
Paznen 2. Mexanudeckue KoineOaHus U BOJIHBI

2.1 MexaHuueckue KojaeOaHust 7 1 https://resh.edu.ru/subject/28/9/

2.2 MexaHHYEeCKUEe BOJHBL. 3BYK 8 1 https://resh.edu.ru/subject/28/9/
Hroro mo paznemny 15
Paznien 3. DnekTpoMarHUTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJIHBI

31 DNEKTPOMAarHUTHOE TI0JIC U SIEKTPOMATHUTHEIC 6 2 https://resh.edu.ru/subject/28/9/ ConpoBokIeHHE TIOATOTOBKH TPYIIIOBBIX H

BOITHBI WHAWBHAIYATbGHBIX TIPOEKTOB.

HWroro no pasmery 6
Pasgen 4. CBETOBBIE SIBICHUS

4.1 3aKOHBI PACTIPOCTPAHEHHS CBETA 6 1 https://resh.edu.ru/subject/28/9/



29

4.2

4.3

JIuH3BI ¥ ONTHYECKHE TTPHOOPHI

Pa3noxeHne 6enoro cBeTa B CIIEKTP

Hroro no pazneny

Pa3nen 5. KBaHTOBEIE SIBIEHUS

51

52

53

Hcmyckanue 1 MOTJIONIEHUE CBETA AaTOMOM
CrpoeHne aTOMHOTO siipa

SlnepHble peakun

Hroro no paszeny

Paznen 6. IloBTOpUTENEHO-0000IIAOIINI MOIYITH

6.1

[ToBTOpeHHe 1 0000IICHHE COJCPKAHUS Kypca

¢dusuku 3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME

15

102 13

https://resh.edu.ru/subject/28/9/

https://resh.edu.ru/subject/28/9/

https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/

https://resh.edu.ru/subject/28/9/

OpFaHI/I3aHI/IH HaCTaBHUYCCTBA YCIICBAIOMINX

https://resh.edu.ru/subject/28/9/
06yt1a10u11/1xca HaJ HCYCIICBAIOIUMU.
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7 KIIACC
o _ Buasbi,
ol Teva ypoka Gaeonminy | guay | bopun otpasonarentie pecype
y y KOHTPOJIsI P pecyp
1 | Yro msyuaer pusuka 1 04.09 https://resh.edu.ru/subject/lesson/2603/main/
2 Hexoroprie pusnacciue TepMumL. 1 06.09 https://resh.edu.ru/subject/lesson/2603/main/
HaGmronenue u ombIT
3  OwusHYecKue BEIUYUHBI U UX U3MEPEHHUE 1 11.09 https://resh.edu.ru/subject/lesson/2602/start/
JladoparopHasi paGora Nel mo teme
JlaGopaTopHast
4 «OnpenesieHue HEeHbI JeJIEHUST HIKATbI 1 13.09
padora
H3MepHUTeIbHOT0 Mpudopa
5  H3mepeHue U TOYHOCTh H3MEPCHUS 1 18.09 https://resh.edu.ru/subject/lesson/2602/start/
6  YenoBek U OKpPYXKAIOIINIT €ro MUP 1 20.09 https://resh.edu.ru/subject/lesson/1526/start/
JlabopaTopHas paGora Ne2 o teme JlabopaTopHasn
7 . 1 25.09
«Onpenenenne 00bEMa TBepAOTo TeJIa» paGora
8  Crpoenue BemiectBa. MOJIEKYIIbI M ATOMBI 1 27.09 https://resh.edu.ru/subject/lesson/1533/start/
JlabopaTopHas pa6ora Ne3 o teme JlabopaTopHasn
9 1 02.10
«A3mepenne pa3MepoB MAJIBIX TeD» paGora
10 | BpoynoBckoe aBmwxkenue. Auddysus 1 04.10 https://resh.edu.ru/subject/lesson/1534/start/
11 B3anmHoe npuTshieHie 1 OTTaIKMBaHHE 1 09.10 https://resh.edu.ru/subject/lesson/1534/start/

MOJIEKYIT
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CMaumnBaHue 1 KallWUIIPHOCTh. ATperaTHbie

12 11.10 https://resh.edu.ru/subject/lesson/1534/start/
COCTOsIHHUA B€IICCTBA
Koutpoabnas paGora Nel nmo teme Koutpoabnas
13 16.10
«CTpoeHue BelecTBa padora
14 | MexaHHUYeCKOE IBHIKCHHE 18.10 https://resh.edu.ru/subject/lesson/1488/start/
15 | CkopocTth 23.10 https://resh.edu.ru/subject/lesson/1525/start/
16  Cpennsist CKOPOCTb. Y CKOpeHHE 25.10 https://resh.edu.ru/subject/lesson/1525/start/
17 | Nueprus 08.11 https://resh.edu.ru/subject/lesson/1531/start/
JladoparopHasi paGora Ne4 o teme
18 «Omnpeaesnenne IIOTHOCTH TBEPAOIo TeJja ¢ 13.11 JlaGopaTopHasn
NMOMOIIBIO BECOB U H3MEPHUTEIbHOI0 ' paGora
HUWJIMHAPa»
19 | B3aumopeiicTBre TEN U Macca 15.11 https://resh.edu.ru/subject/lesson/1531/start/
20 | TImoTHOCTH M Macca 20.11 https://resh.edu.ru/subject/lesson/2601/start/
21 f;liiine 337121 10 TeMe « [LIoTHOCTS 1 22.11 https://resh.edu.ru/subject/lesson/2974/start/
22 OO6oOmaronuii ypok Ha Temy « Mueprms» 27.11 https://resh.edu.ru/subject/lesson/2974/start/
KonTponbnas pabora Ne2 o teme KonTpoabnas
23 . 29.11
«JIBI/I)Ke}lI/Ie, B3auMOaAeuCTBHUE, MaCCa» paﬁoTa
24  Cuna 04.12 https://resh.edu.ru/subject/lesson/2756/start/
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25  Cuna TshKecTH 06.12 https://resh.edu.ru/subject/lesson/2756/start/
26  PaBHOAeCHCTBYIOMIAs CHIa 11.12 https://resh.edu.ru/subject/lesson/2973/start/
27  Cwuna ynpyrocrH. 13.12 https://resh.edu.ru/subject/lesson/2600/start/
28  3akon I'yka. JlunamMmomeTp 18.12 https://resh.edu.ru/subject/lesson/2600/start/
29 | Bec Tema. HeecomocTh 20.12 https://resh.edu.ru/subject/lesson/2599/start/
30 | Cwuua Tpenust 25.12 https://resh.edu.ru/subject/lesson/1536/start/
31 | Tpenue B IPUPOAC U TCXHUKE 27.12 https://resh.edu.ru/subject/lesson/1536/start/

JladopaTtopHas pa6ora Ne5 nmo Teme

«I'panyupoBKa JUHAMOMeETPA. JlaGopaTopHasn
32 10.01

HccaenoBanue 3aBUCMMOCTH YIIPYTOCTH OT padora

YAJIMHECHUSA IIPYKUHBD)

KonTpoabnas padora Ne3 no teme «Cuia KonTpoasnas
33 15.01

BOKPYT Hac» padora
34 | JlaBnenue 17.01 https://resh.edu.ru/subject/lesson/2971/start/
35 Cr10coGb! yBe/UaCHH 1 YMCHBIICHH 22.01 https://resh.edu.ru/subject/lesson/2971/start/

JaBJICHHUSA
36 | Ilpupoja AaBieHHs Ta30B U KHUIKOCTEH 24.01 https://resh.edu.ru/subject/lesson/2598/start/
37 | JlaBnenue B )kuAKOCTH U raze. 3axkoH [lackans 29.01 https://resh.edu.ru/subject/lesson/2598/start/
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Pacuér maBieHus )KUIKOCTH HAa JHO U CTEHKHU

38 31.01 https://resh.edu.ru/subject/lesson/1537/start/
cocyna
KontposanHast padora Ne4 1o Teme
. KonTpoasnas
39 | «/laBaeHHe TBepABIX TeJ, :KHAKOCTEN 1 05.02
padora
ra3oB»
40  CooOuiaronuecs CoCyabl 07.02 https://resh.edu.ru/subject/lesson/1538/start/
41 HCHOH}’%BaHm FAABJICHITL B TEXHITCCHHX 12.02 https://resh.edu.ru/subject/lesson/1538/start/
YCTPOHCTBAX
JladoparopHasi paGora Ne6 mo teme
JlaGopaTopHasn
42  «OmnpenejieHue JaBJIeHHS dTAJTOHA 14.02
padora
KWJIOrpaMmm>»
43 | Pemenwe 3amad4 1o teMe «3akoH ITackais» 19.02 https://resh.edu.ru/subject/lesson/1535/start/
44 Bec Bo3myxa. ATMOC(EpHOE J1aBJICHHE. 21.02 https://resh.edu.ru/subject/lesson/1535/start/
45 Hsmepenne atmochepHoro aasnenns. Ot 26.02 https://resh.edu.ru/subject/lesson/1535/start/
Toppuuennu
46  TIpuOopsl Ui U3MEPEHHS IABICHHUS. 28.02 https://resh.edu.ru/subject/lesson/2969/start/
Ob6o06maronmii ypok Ha TeMy «Bec Boznyxa. . .
47 04.03 https://resh.edu.ru/subject/lesson/2969/start/
ATMOC(epHOe TaBIeHUE)»
48 JICHCTBHE JKHIKOCTH 1 Ta33 HA NOTPY)KEHHOS B 06.03 https://resh.edu.ru/subject/lesson/2968/start/
HUX TCJIO.
49 | 3akoH Apxumena 11.03 https://resh.edu.ru/subject/lesson/2967/start/
50 | IInaBanue ten. Bo3zmyxomnaBanue. 13.03 https://resh.edu.ru/subject/lesson/2967/start/
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JladopaTopHasi pa6oTa Ne7 mo Teme

51 «H3mepenne BoITATKHBAIONIIEH CHJIbI, 18.03 JlabopaTopHasn
JefiCTBYIOILYIO HA MOTPYKEHHOE B ' pabora
JKHJKOCTH T€JI0.)
Koutpoabnast paéora Ne5 mo reme «3akoH Koutpoabnas
52 20.03
Apxumena. IlnaBanue Tesn» padora
53 Peerne saza ua remy «[lnaganue Tei. 03.04 https://resh.edu.ru/subject/lesson/2966/start/
BosnyxonnaBanue»
54 | Mexanuueckas pabora. 05.04 https://resh.edu.ru/subject/lesson/2965/start/
55 | MomHOCTb. 08.04 https://resh.edu.ru/subject/lesson/2965/start/
56 | Dueprusi. 10.04 https://resh.edu.ru/subject/lesson/2597/start/
57  TloTeHumaabHas U KHHETHUYCCKAs SHEPTH. 15.04 https://resh.edu.ru/subject/lesson/2597/start/
58 | 3akoH COXpaHEHHUS MEXaHWYECKON SHEPTHH. 17.04 https://resh.edu.ru/subject/lesson/2597/start/
JlabopaTopHasi paGora Ne§ mo Teme
59 «M3yyenne n3MeHeHHs MOTEHIHATLHON U 29 04 JlabopaTopHasn
KMHETHYeCKOii JHeprui Tesaa npu ' paGora
JBHKEHHH TeJIa N0 HAKJIOHHOM MI0CKOCTH.)
60 Herounuku sueprun. HeposmoxHoCTe 24.04 https://resh.edu.ru/subject/lesson/2964/start/
CO3/1aHHS BEYHOT'O JIBUTaTesIsl.
61 KonTpoabnas padora Ne6 no teme «Pabora, 2904 KonTpoabnas
MOIIHOCTH, JHEPTHU» ’ paGora
62 Phruar i HaKlOHHas 110CKOCTE. Bk 02.05 https://resh.edu.ru/subject/lesson/2963/start/
cuctema OJIOKOB.
63  «3050TOC MPABUIIO MEXAHUKI 06.05 https://resh.edu.ru/subject/lesson/2962/start/
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JladopaTtopHasi pa6ora Ne9 mo Teme JlaGopaTopHast
64 - 1 08.05
«IIpoBepka yci10BHii paBHOBeCHUs pblyara.» pa6orta
65 i(;?;qmunem [ONIE3HOr0 NeHCTBHS. Perenue 1 13.05 https://resh.edu.ru/subject/lesson/2962/start/
JladopaTtopHasi pa6ora Nel) mo Teme TTaGopaTopHast
66  «Omnpenenenne KII/| nakaoHHOi 1 15.05 parop
padora
TIOCKOCTH.»
67 | IloBropenue 1 20.05 https://resh.edu.ru/subject/lesson/2596/start/
Kounrpoabnas paGora Ne 7mo teme
Kourpoabhas
68  «IIpocTbie MexaHN3MBbI. 30JI0TOE IPABUIIO 1 22.05
padora
MeXaHHKN
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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8 KJIACC
) Buapbl,
o e e gopu bt oot
y y KOHTPOJISI P pecyp
1 Temmeparypa U TEIJIOBBIC ABHKCHUSI 1 04.09 https://resh.edu.ru/subject/lesson/2603/main/
2 BHyTpeHHss SHeprus 1 06.09 https://resh.edu.ru/subject/lesson/2603/main/
3 CriocoObI H3MEHEHHUS BHYTPEHHEN SHEPTHH 1 11.09 https://resh.edu.ru/subject/lesson/2602/start/
JlaGopaTopHast paGora Ne 1 mo Tteme
JlaGopaTopHasn
4 «HceienoBanue H3MEHEHNs CO BpeMeHeM 1 13.09 26012
TEMIICPATYPhbI OCTblBalomeﬁ BOAbD)> p
5 TemIonpoBOAHOCTD 1 18.09 https://resh.edu.ru/subject/lesson/2602/start/
JlaGopaTopHasi paGoTa No2 mo TeMe « JlaGopaTopHasi
6 1 20.09
H3yuenue siBJeHUA TeNJI000MeHA padoTta
7 Konsekuus. M3nydyenne 1 25.09 https://resh.edu.ru/subject/lesson/1526/start/
8 KonuuecTBo TEMIOTEI 1 27.09 https://resh.edu.ru/subject/lesson/1533/start/
9 Y ZISILHAA TETUIOEMKOCTS. PacueT KoNHecTso 1 02.10 https://resh.edu.ru/subject/lesson/1534/start/
TCIIJIOTHI.
JlaGopaTopHasi pad6oTa Ne3 mo Teme
. JlabopaTopHas
10 | «3MeHeHUe yI€JIbLHOI TENI0EMKOCTH 1 04.10
pabdora
BeIIeCTBAa»
11 Arperarhoe coctosnue semects. [liasanue n 1 09.10 https://resh.edu.ru/subject/lesson/1534/start/
OTBEPACBAHNE KPUCTATLNIMYCCKUX TEJI.
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Koutpoannasi padora Nel mo Teme

KonTpoabHasn

12 | «3MeHeHUe arperaTHOro COCTOSIHUA 11.10
padora

BelleCTBA»

13 Y ZSILHAA TEIUI0T aB ey, [lnasanne 16.10 https://resh.edu.ru/subject/lesson/1534/start/
aMOp(QHBIX Te.

14 Vcnapenne u konziencaups. HackiuenHsii 18.10 https://resh.edu.ru/subject/lesson/1488/start/
nap. Kunenue.

15 | YaenbHas TemioTa napooopa3oBaHusl. 23.10 https://resh.edu.ru/subject/lesson/1525/start/

16 | BraxxHOCTb BO3/IyXa 25.10 https://resh.edu.ru/subject/lesson/1525/start/
JlaGopaTopHasi pad6ota Ned4 mo Teme JlaGopaTopHasi

17 08.11
«/3MepeHne BIaKHOCTH BO31YXa» pabora
Oueprus Torumsa. [IpuHuner paboTs

18 | rerutoBbIX ABHraTenei. JIBuraresnb 13.11 https://resh.edu.ru/subject/lesson/1531/start/
BHYTPEHHETO CTOpaHMUsL.

19 [aposast TypOuHa. PeakTHBHEIH ABUTATCILE. 15.11 https://resh.edu.ru/subject/lesson/1531/start/
XOJ'IOIII/IJ'H)HI)IG MallluHBI.

20 | TerutoBBIE MAIIUHBI U SKOJIOTHSL. 20.11 https://resh.edu.ru/subject/lesson/2601/start/

21 | DnexTpu3zanus Tel. DICKTPUUSCKHIA 3apsil. 22.11 https://resh.edu.ru/subject/lesson/2974/start/
Onextpockorr. [IpoBOIHUKN U TUAIIEKTPUKH.

22 | JIenuMOCTb 3JIEKTPUYECKOTO 3apsia. 27.11 https://resh.edu.ru/subject/lesson/2974/start/
ONEeKTPOH.

23 Crpoenue aromos. Mowi. [pupoa 29.11 https://resh.edu.ru/subject/lesson/2756/start/
AJIEKTPU3ALUH TeJI. 3aKOH COXPaHEHUs 3apsijia.
KonTtpoannas padora Ne2 mo teme

. KonTtpoabnas
24 | «QuekTpuYecKuil 3apsa. JJeKTpUIecKoe 04.12 paGora

1OJIC»
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DIEKTPUIECKOE TOJIe. DICKTPHICCKHE

25 06.12 https://resh.edu.ru/subject/lesson/2756/start/
SIBJICHUS B IPUPOJIEC U TEXHUKE.
DnexkTpudeckuit Tok. MicTouHuku
26 | aJeKTpHUeCcKOro ToKa. ['aapBaHHYeCKHe 11.12 https://resh.edu.ru/subject/lesson/2973/start/
JIEMEHTHL. AKKYMYJISITOPBL.
Kountpoannasi pa6ora Ne3 mo teme Kountpoabnas
27 . 13.12
«DJIeKTPUIECKHil TOK» padora
28 | DyeKTpUUYEeCKUi TOK B Pa3IMYHBIX Cpeax. 18.12 https://resh.edu.ru/subject/lesson/2600/start/
29 | IlpuMepbl ACHCTBUS HICKTPHIECKOTO TOKA 20.12 https://resh.edu.ru/subject/lesson/2599/start/
30 dnekTpiieckas uenk Hanpasnenne 25.12 https://resh.edu.ru/subject/lesson/1536/start/
3JIeKTpUYEecKoro Toka. Cuna Toka.
31 | DaekTpuYecKoe HAIPSUKEHHUE. 27.12 https://resh.edu.ru/subject/lesson/1536/start/
JlaGopaTopHast paGoTa NeS nmo teme «
. JlaGopaTopHasi
32 COopka JIeKTpUYeCcKOil lenu u3MepeHne 10.01 a6oTa
CHJIbI TOKAW HATIPSIKEHUSD) p
33 | DaekTpuveckoe COmpoTHUBIICHHE. 15.01 https://resh.edu.ru/subject/lesson/2600/start/
JlaGopaTopHasi pa6oTa Ne6 mo TeMe «
34 HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA 17.01 JlaGopaTopHasi
NPOBOHMKE OT HANPSIKEHUS HA €ro ' padorta
KOHIAX NMPHU MOCTOSTHHOM CONPOTHBJICHHE)
35 | 3akon Oma 22.01 https://resh.edu.ru/subject/lesson/2971/start/
JlaGopaTopHasi padoTa Ne7 mo TeMe «
36 HccneqoBanne 3aBHCMMOCTH CHJIBI TOKA B 2401 JlabopaTopHas
JIEKTPUYECKOIl e 0T CONPOTHBJIECHHE ‘ paborta

NMPpH NOCTOAHHOM HANPAKCHUN)
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37

Pacuer conmpoTuBneHus MPOBOTHAKA.
[TocnenoBarenpHOE U MapaIeIbHOE
COeTMHEeHNE POBOTHUKOB.

29.01

https://resh.edu.ru/subject/lesson/2598/start/

38

39

COHpOTI/IBHeHI/IC IIpU MOCJICA0BATCIIbHOM 1
napaujieibHOM COSAUHCHHUU TPOBOAHUKOB.

JlaGopaTopHasi padoTa Ne§ mo Teme
«HM3y4eHne napasieJbHOTO
CONMPOTHUBJICHUS MPOBOTHUKOBY

31.01

05.02

JlabopaTopHas
padora

https://resh.edu.ru/subject/lesson/1537/start/

40

PaGora anextprdaeckoro Toka. 3akoH [koyms
— Jlenna.

07.02

https://resh.edu.ru/subject/lesson/1538/start/

41

42

Kontpoannasi pa6ora Ned4 mo teme «
DyeKTPpUYECKUI TOK)

JlaGopaTopHasi paGora Ne9 mo teme
«H3Mepenne cONPOTHBJIEHUS NP MOMOIIA
aMnepMeTpa M BoJbT™MeTpa. U3yuenue
3aBHCHMOCTH JIEKTPUYECKOI0
CONPOTHUBJIEHUS TPOBOJIHUKA OT €ro
AJIMHBI, IUVIOLA/IM MOTIEPEeYHOr0 cedeHus!
MaTepuaiay

12.02

14.02

KonTtpoasnas
pabora

JlaGopaTopHasn
pabora

43

44

MOH.[HOCTB SJICKTPUYCCKOT'O TOKA.

DJeKTprUecKre HarpeBaTelbHbIe TPHOOPHIL.
Perienue 3agay

19.02

21.02

https://resh.edu.ru/subject/lesson/1535/start/

https://resh.edu.ru/subject/lesson/1535/start/

45

46

47

JlabopaTopHasi pad6ota Nel() mo Teme
«H3mMepenne padoThl 1 MOITHOCTH
JJIEKTPHYECKOT0 TOKA

MarsuTtHoe moJe HpHMOHHHGﬁHOFO TOKa.

MarsuTHoOE 110JIe KaTyIIKHU C TOKOM

26.02

28.02

04.03

JlaGopaTopHasi
pabora

https://resh.edu.ru/subject/lesson/2969/start/

https://resh.edu.ru/subject/lesson/2969/start/
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48 | ITocTOSIHHBIC MATHUTHI 06.03 https://resh.edu.ru/subject/lesson/2968/start/
49 | MarguTHOE TI0JIe 3EMIIH. 11.03 https://resh.edu.ru/subject/lesson/2967/start/
50 OGobmarouii ypox 1o Teme «Marnutioe 13.03 https://resh.edu.ru/subject/lesson/2967/start/
TToJte 3eMITED)
51 JeHCTBHE MATHUTHOTO MO HA MPOBOHHK ¢ 18.03 https://resh.edu.ru/subject/lesson/2965/start/
TOKOM. BHCKTI)OHBI/IF aTCIIn.
52 | Cucrema orcuera. [Tepemerenue. 20.03 https://resh.edu.ru/subject/lesson/2597/start/
53 | IlepemerieHne OMMCAHNE IBHKCHUSI 03.04 https://resh.edu.ru/subject/lesson/2966/start/
54 Fpa(bmec}(?e TPE/ICTABIICHHE PABHOMEPHOTO 05.04 https://resh.edu.ru/subject/lesson/2965/start/
MPAMOJIMHENHOI'O IBUXKCHUA.
KonTpoannas padora Ne5 no teme KonTtpoasnas
55 08.04
«OCHOBBI KHHEMATHKN p360Ta
56 | CkopocTh IpU HEPAaBHOMEPHOM JIBHIKCHHUH. 10.04 https://resh.edu.ru/subject/lesson/2597/start/
JlaGopaTopHasi padota Nell no Teme
57 «M3yyeHne 3aBUCMMOCTH IIYTH OT BpEMEHH 15.04 JlaGopaTopHasn
NP4 PABHOMEPHOM M PABHOYCKOPEHHOM ’ pabora
ABHUKECHUMN»
58 Y/CKOPEHHE H CKOPOCTS HpH 17.04 https://resh.edu.ru/subject/lesson/2597/start/
PaBHOIICPEMCHHOM OBUKCHUU.
59 Tlepemelnerue pi pasHONEPEMEHHOM 22.04 https://resh.edu.ru/subject/lesson/2964/start/
JIBIKEHUHU. Pentenne 3amay.
JlabopaTopHas padora Nel2 nmo Teme
. JlaGopaTopHasi
60 | «A3mepeHune ycKOpeHHs] NMPSMOJIMHEiHOTO 24.04 paGora

PAaBHOYCKOPEHHOT0 JBUKEHHS
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61 | Muepuus u nepsbiii 3akoH HproTOHA. 1 29.04 https://resh.edu.ru/subject/lesson/2966/start/
62 | Bropoii 3akon HeroToHa. 1 02.05 https://resh.edu.ru/subject/lesson/2963/start/
63 | Tperuii 3akon HeroToHa 1 06.05 https://resh.edu.ru/subject/lesson/2962/start/
64 Ve cuitbt. MMMy ee Tena. 3akon 1 08.05 https://resh.edu.ru/subject/lesson/2597/start/
COXpaHCHHA UMITYJIbCA.
65 | PeakTuBHOE ABIDKEHHE. 1 13.05 https://resh.edu.ru/subject/lesson/2966/start/
66 | Pemenue 3amau mo Teme » 3akon HeroToHa» 1 15.05 https://resh.edu.ru/subject/lesson/2962/start/
67 | IToBTOpEHME MPOHICHHOTO MaTepUaa 1 20.05 https://resh.edu.ru/subject/lesson/2596/start/
68 | UToroBasi KOHTpPOJIbHasI padoTa 1 22.05 Kourposnas
pabora
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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9 KJIACC
) Buapbl,
Ko Awmaw SR g b
y y KOHTPOJIsI P pecyp
BoaHbII1 HHCTPYKTaX MO TEXHUKE
0e30macHOCTH B KaOWHETE (DH3UKH.
1 IToBTOpEHHE OCHOBHBIX MMOHATHH U 1 05.09 https://resh.edu.ru/subject/lesson/2603/main/
YPAaBHEHUI KHUHEMATUKH MPSIMOIUHEHHOTO
JABUXXCHUS
2 ToBTOpeHHE MOHATHI CKOPOCTE PH 1 06.09 https://resh.edu.ru/subject/lesson/2603/main/
HEPaBHOMEPHOM IABHIKCHUA
3 IToBTOpeHME 3aKOHOB TUHAMUKH HbioTOHA 1 07.09 https://resh.edu.ru/subject/lesson/2602/start/
4 Wmiysbe cusl. MMiysibe Tena. 1 12.09 https://resh.edu.ru/subject/lesson/1488/start/
5 | JaKOH COXpAHEHM HMIYJIbCa. PEAKTHBHOE 1 13.09 https://resh.edu.ru/subject/lesson/2602/start/
JABHUXKCHHUE
6 Peluerue sajas Ha NPUMEHEHHE 3aKOHA 1 14.09 https://resh.edu.ru/subject/lesson/1488/start/
COXpaHCHHA UMITYJIbCA.
7 f}fggﬁeme Tel1a GPOMICHHOTO BEPTHKATLHO 1 19.09 https://resh.edu.ru/subject/lesson/1526/start/
8 JBIOKEHHE TEI0 OpOIIEHHOTO 1 20.09 https://resh.edu.ru/subject/lesson/1533/start/
TOPHU30HTAJIBHO.
9 JIBIDKCHHC TeTa, OPOICHHOTO MO YIJIOM K 1 21.09 https://resh.edu.ru/subject/lesson/1534/start/
TOPU30HTY
10 | /IBuxeHue Tesa 1Mo OKPYKHOCTH. 1 26.09 https://resh.edu.ru/subject/lesson/1488/start/
11 Pewenue sanat wa Temy «JlBikenne Tena no 1 27.09 https://resh.edu.ru/subject/lesson/1534/start/

OKPY>KHOCTH»
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12 ITepuona u yacToTa. 28.09 https://resh.edu.ru/subject/lesson/1488/start/
13 | Pemenue 3anau Ha Temy «Ilepron u yactoTa» 03.10 https://resh.edu.ru/subject/lesson/1534/start/
14 JlabopaTopHas padora Nel «U3yuenus 04.10 JlaGopaTopHas

ABHIKCHUSA TEJ 110 OKPYKHOCTH » ' paﬁoTa
15 3aKOH BCEMUPHOTO TATOTCHUS 05.10 https://resh.edu.ru/subject/lesson/1525/start/
16 g}if%if:;iﬁﬁgﬁ::wy «3axon 10.10 https://resh.edu.ru/subject/lesson/1525/start/
17 | JIBusKkeHUE UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH 11.10 https://resh.edu.ru/subject/lesson/2974/start/
18 Egﬂ;?;ﬁi;;g;;ﬁi:?;;ﬁ fﬁ;:;i;?m» 12.10 https://resh.edu.ru/subject/lesson/1531/start/
19 gf;yif:}:Eﬁﬁggg;iiggééﬁ;;?eHHe 17.10 https://resh.edu.ru/subject/lesson/1531/start/
20 Egi;e;;“ﬁ;:g;;zz;;gzgﬁ Eﬁ;gnga?m» 18.10 https://resh.edu.ru/subject/lesson/2601/start/

KonTpoashas padora Nel Ilo Teme

Kontpoabnas

21 | «/IBMsKeHHeE Tesl BOJM3H MOBEPXHOCTH 19.10 aGoTa

3eMun " rpaBUTALIMS p
22 MexaHudeckue KoJieOaHust 24.10 https://resh.edu.ru/subject/lesson/2974/start/
23 ﬁi’gg}fﬁ;}xapamepmmm KoeaTem:Horo 25.10 https://resh.edu.ru/subject/lesson/2756/start/
24 | Mepuon KoJIeOanuIi MATEMATHIECKOTO 26.10 https://resh.edu.ru/subject/lesson/2973/start/

MasTHHKa
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I'apmonnyeckue koneOanus. 3aTyxaromnme

25 07.11 https://resh.edu.ru/subject/lesson/2756/start/
KoJIe0aHms.
2 JlaGopaTopHas padota Ne 2 «3yuenue 08.11 JladopaTopHasi
KOJIeOaHMI HUTSHOTO0 MATHHKA ' padora
27 | BemyxkneHHble KoneOanus. Pezonanc. 09.11 https://resh.edu.ru/subject/lesson/2600/start/
JlabopaTopHasi padora Ne3
28 | «'apMoHHYeCKHEe KOJIeOAHUS. 1411 Jladoparopas
padorta
3aryxawuue KojaeGaHus.»
29 | BonHOBEIE SBIECHHS 15.11 https://resh.edu.ru/subject/lesson/2599/start/
30 | Jlnuna BonHbl. CKOPOCTS. 16.11 https://resh.edu.ru/subject/lesson/1536/start/
31 Kountpoabnas paGora Ne2 nmo teme 2111 KourpoabHas
«MexaHHYeCKHe KOJIeOaHUS BOJHBD) ' padora
32 | 3BykoBble KoneOanus. ICTOYHUKH 3BYKA. 22.11 https://resh.edu.ru/subject/lesson/1536/start/
33 3ByKOBBIE BOTHBL. CKOPOCTH 3BYKA. 23.11 https://resh.edu.ru/subject/lesson/2600/start/
34 | I'pomkocTh 3ByKa. BbicoTa u TeMOp 3ByKa. 28.11 https://resh.edu.ru/subject/lesson/2969/start/
35 Otpacene 38yKa. 9x0. Pesonanc B 29.11 https://resh.edu.ru/subject/lesson/2971/start/
aKyCTHKE.
36 YILTPasBYK U MH(PAsBYK B HPUPONE 1 30.11 https://resh.edu.ru/subject/lesson/2969/start/
TEXHHKE.
37 | UnayKuust MarHUTHOTO TIOJISL. 05.12 https://resh.edu.ru/subject/lesson/2598/start/
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OmHOpOAHOE MAarHUTHOE TT0JIe. MarHUTHEII

38 HoTOK 06.12 https://resh.edu.ru/subject/lesson/1537/start/
39 | DeKTpOMarHUTHAs HHIYKIKSL. 07.12 https://resh.edu.ru/subject/lesson/2969/start/
40 | [lepemeHHBII 3JEKTPUIECKHI TOK. 12.12 https://resh.edu.ru/subject/lesson/1538/start/
41 gggzggz;;ﬁﬁ;pmecmﬂ PHEPTHIL. 13.12 https://resh.edu.ru/subject/lesson/2969/start/
42 | DIeKTPOMAarHMTHOE MOJIE. 14.12 https://resh.edu.ru/subject/lesson/2969/start/
43 iiﬁiﬁozaﬁgz:ﬁfiziif;ﬁ (;I:)iie 19.12 https://resh.edu.ru/subject/lesson/1535/start/
44 DJIeKTpOMarHUTHBIC KOJICOaHuUs 20.12 https://resh.edu.ru/subject/lesson/1535/start/
45 | DIeKTPOMarHUTHBIE BOJIHBI 21.12 https://resh.edu.ru/subject/lesson/2969/start/
46 iiiiﬁj;:ﬁ;ﬁgﬁremmﬂ 26.12 https://resh.edu.ru/subject/lesson/2969/start/

KonTpoasnasa padora Ne3 no teme

KonrpoabHas
47 «JIeKTPOMArHUTHBIE KOJIe0aHUA 1 27.12
pabora

BOJIHBD)
48 | Cser. UcTOUHHKH CBETA. 28.12 https://resh.edu.ru/subject/lesson/2968/start/
49 SsgggocmaHeHHe CBETA B OAHOPOAHON 09.01 https://resh.edu.ru/subject/lesson/2967/start/
50 | Pemenue 3amau mo teme «MICTOYHUKH CBETa» 10.01 https://resh.edu.ru/subject/lesson/2967/start/
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51 OTpaskeHue CBETA. 11.01 https://resh.edu.ru/subject/lesson/2965/start/
JladopaTtopHas pa6ora Ne 4 «OTpaskenune JladopaTopHasi
52 16.01
cBeTa» padora
53 ITnockoe 3epkaio 17.01 https://resh.edu.ru/subject/lesson/2966/start/
54 IMpenomiieHue cera. 18.01 https://resh.edu.ru/subject/lesson/2965/start/
55 Z‘::;zim 3anad no Teme «lIpenomnenne 23.01 https://resh.edu.ru/subject/lesson/2969/start/
56 JIuH3EI 24.01 https://resh.edu.ru/subject/lesson/2597/start/
57 | Jlaboparopuasi paora Ne 5 «JIuH3bI» 25.01 Jlagoparopuas
pabora
58 Obobmatouyii ypox Ha Temy «ILnockoe 30.01 https://resh.edu.ru/subject/lesson/2597/start/
3epKAIO»
59 ?;gf}iam}me’ TOJYHACMOE € HOMOIHBIO 31.01 https://resh.edu.ru/subject/lesson/2964/start/
60 f}j:igim sazat no Teme «llpenounenne 01.02 https://resh.edu.ru/subject/lesson/2966/start/
JladopaTtopHas pa6ora Ne 6 «IIpesomaenue JlabopaTtopHas
61 06.02
CcBeTay pabora
62 I'ma3 KaKk ONTHYecKas CHCTEMA. 07.02 https://resh.edu.ru/subject/lesson/2963/start/
63 | Onruueckue nprOOPHI 08.02 https://resh.edu.ru/subject/lesson/2962/start/
64 KonTpoabnas padora Ned o teme 13.02 KouTpoabHas

«JINH3BD»

padora
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65 | CkopocTb cBera. 14.02 https://resh.edu.ru/subject/lesson/2966/start/
66 | MeTombl onpeeNeHnsi CKOPOCTH CBETA. 15.02 https://resh.edu.ru/subject/lesson/2962/start/
67 gi‘igifam‘““ﬁ YPOK Ha TeMy « CKOpOCTE 20.02 https://resh.edu.ru/subject/lesson/2596/start/
68 Paznoxenune 6eroro cBeTa Ha IBETA. 21.02 https://resh.edu.ru/subject/lesson/2597/start/
69 | Jucmepcus cBeTa 22.02 https://resh.edu.ru/subject/lesson/1536/start/
70 | UuaTepdepeHiyst BOJH. 27.02 https://resh.edu.ru/subject/lesson/2600/start/
71 | UurepdepeHius 1 BOJIHOBbIE CBOMCTBA CBETA. 28.02 https://resh.edu.ru/subject/lesson/2969/start/
72 | udpakuus BOJIH. 29.02 https://resh.edu.ru/subject/lesson/2971/start/
73 Judpakius ceeta 05.03 https://resh.edu.ru/subject/lesson/2969/start/
74 gg;g?ammﬂﬁ ypox Ha Temy «Jlucnepens 06.03 https://resh.edu.ru/subject/lesson/2598/start/
75 | ITonmepevHocTh CBETOBBIX BOJIH 07.03 https://resh.edu.ru/subject/lesson/1537/start/
76 | DinexTpoMarHuTHas MPUPOJA CBETA 12.03 https://resh.edu.ru/subject/lesson/2969/start/
77 gg;:;;;amﬂ%mn Aysamu. OTKpITHE 13.03 https://resh.edu.ru/subject/lesson/1538/start/
78 | U3ny4eHue v CIEKTPHI. 14.03 https://resh.edu.ru/subject/lesson/2969/start/
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79 KganTosas runoresa [Lnanka 19.03 https://resh.edu.ru/subject/lesson/2969/start/
go | Peuwenue 3anad o reme «Mznyuenne n 20.03 https://resh.edu.ru/subject/lesson/1535/start/
CIICKTPBI»
81 Atom Bopa 21.03 https://resh.edu.ru/subject/lesson/1535/start/
82 ParoakTHBHOCTH 02.04 https://resh.edu.ru/subject/lesson/2969/start/
83 | CocraB aTOMHBIX sijIEp 03.04 https://resh.edu.ru/subject/lesson/2969/start/
84 | SlmepHble CUIIBI U STICPHBIC PEaKIIUH 04.04 https://resh.edu.ru/subject/lesson/2969/start/
JlaGopaTopHas paGoTa Ne 7 JlaGopaTtopHas
85 09.04
PanunoakTtuBHOCTB» pabora
86 | JleneHue v CHHTES €D 10.04 https://resh.edu.ru/subject/lesson/1536/start/
87 ATOMHast SHEPTEeTHKA 11.04 https://resh.edu.ru/subject/lesson/2600/start/
88 | MsMepeHus M3JIy4eHUs - JO3UMETPUS 16.04 https://resh.edu.ru/subject/lesson/2969/start/
89 E;Z;?He 3a7124 110 TeME «COCTaB aTOMHBIX 17.04 https://resh.edu.ru/subject/lesson/2971/start/
KonTpoabnas pabora NeS o teme KonTtposbnas
90 18.04
«KBaHTOBBIC ABJICHUI» paGOTa
91 | Crpykrypa Beenennoit 23.04 https://resh.edu.ru/subject/lesson/2598/start/
92 | ®usnueckas npupoaa CoJHIA U 3BE3I. 24.04 https://resh.edu.ru/subject/lesson/1537/start/
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93 | Ctpoenune COJHEYHON CHCTEMBL. 1 25.04 https://resh.edu.ru/subject/lesson/2969/start/
94 | CeKTp 31eKTPOMArHUTHOTO H3ITyYEHHS. 1 02.05 https://resh.edu.ru/subject/lesson/1538/start/
95 Poxxaenue u aBosIONMS BeeneHHoi 1 03.05 https://resh.edu.ru/subject/lesson/2969/start/
96 gg;g:r;g;m METORBL HCCTEAOBAHIA 1 07.05 https://resh.edu.ru/subject/lesson/2969/start/
97 | 3aKOH BCEMHUPHOI'O TATOTEHHMS. 1 14.05 https://resh.edu.ru/subject/lesson/1535/start/
98 MexaHuueckue KojeOaHus. 1 15.05 https://resh.edu.ru/subject/lesson/1535/start/
99 | DueKTPOMArHUTHBIE KOJNEOaHHM. 1 16.05 https://resh.edu.ru/subject/lesson/2969/start/
100 | 3Byk 1 21.05 https://resh.edu.ru/subject/lesson/2969/start/
101 | KBaHTOBBIE SIBIECHUSL. 1 22.05 https://resh.edu.ru/subject/lesson/2969/start/
102 | MroroBasi KOHTPOJILHAsK padoTa 1 23.05 Konrpoasuas
pabora
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MMPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI1S1 YHEHUKA

®dusuka. 7-9 knaccol / aBT.-cocT. B.B benara, .A Jlomauenkos, FO.A TlaneOparues.
HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/9/



https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/9/

