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MOSACHUTEJILHAS 3AIIUCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO OOIIero 0Opa3oBaHUS COCTaBJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpa3zoBaTenpHOW mporpammbl, mpenacraBieHHbIX B PI'OC OO0, a Ttakke ¢ yd€ToM
dbenepanbHOl paboueld mporpamMmbl BocmUTaHus W KOHIENIMH TpernojaBaHus y4eOHOTO
npeamera «Pu3nkay.

Conepkanre  mporpaMmbl 1o (U3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3alvio u3ydeHus (u3mku Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO



npenMera B peanmuzanuu  TpeboBaHuii ®I'OC OOO Kk T™IaHHPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O OOIIIEro 0Opa3oBaHMs.
[Tporpamma no ¢u3mke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuaia Mo rojam
oOydeHus (o Kiaccam), TMpeajaraeT MNPUMEPHYIO TIOCIEIOBATEIFHOCTh HM3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
0coOeHHOCTEH 00ydJaronIXCs.
[Tporpamma o ¢usuke pazpadboTaHa C 1eJbI0 OKa3aHUsI METOJUYECKON MOMOIIHN YUUTEIIO
B CO3aHUH paboyeii MPOrpaMMBbI 10 y4eOHOMY MPEAMETY.
Ou3rKa SBISIETCS CUCTEMOOOPA3YIOLUM AJI €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJNIBKY (PH3UYECKHe 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB M SIBIICHUH, N3YYaeMbIX XHMHEH,
Ouosiorueii, actpoHoMuel u (GU3NIECKOi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOoJee sICHbIe O0pa3ibl MPUMEHEHHS HAYYHOTO METOojIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
OnHa ¥3 IIaBHBIX 331a4 (U3NYECKOro o0pa3oBaHUS B CTPYKType oOmiero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TIPaMOTHOCTM M HHTEpeca K HayKke Yy
00yJaromuxcs.
Nzyuyenune ¢u3uku Ha 0a30BOM YpOBHE IMIpENAINoOJiaraeT OBJIaJIeHUE CIEAYIOIUMU
KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOITIMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIeI0BAHUS;
® UHTEPNPETUPOBATH JAaHHBIE W KCIOIH30BaTh HAyUYHBIC JOKA3aTENbCTBA IS
MOJTy4EHUS BEIBOJIOB.
[lenn wm3ydeHus (U3MKKA HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpEEICHBI B
Konnernmuu npenogaBanus yuyeOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickoit ®enepaiuu, peanu3yrONMX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE IPOTPaAMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunucrtepctBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Henu nzydyenus pU3NKu:
e npuoOpeTeHHe HHTEepeca M CTpeMJICHHS OOydaloIuXcsi K HAyYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

® pa3BUTHE TPEACTABICHWH O HAydHOM METOJIE TMO3HaHHA U (hopMHUpOBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHHSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE TPEICTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHUH;

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymiedr mnpodecCuoHaATbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOH, OATOTOBKA K JajbHENIIeMy 00y4eHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CIISAYIOIIHNX 3a1ay:

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOCHHWH BEIIECTBA, O MEXaHUYECKHX,

TEIUIOBBIX, MIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e TpHOOpEeTEeHHWE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PU3WUYECKHE SBICHUS C
MCIIOJIb30BaHUEM TIOJTyYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB DELICHHsS MPOCTEHIINX pPACUYETHBIX 3aJad C HMCIIOJIb30BAaHHEM

bu3HYECKUX MOJIeNiel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;



® pa3BUTHEC yMEHUH HAOIIOAATh MPHUPOAHBIC SBICHUS W  BBINOJIHSATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e O0CBOCHHE TPHUEMOB padboOThl ¢ MHpOpMaIeln (PU3NUECKOro CconepKaHus, BKIIIOYas
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3UKH, aHalu3 U KPUTUYECKOE
OlLICHUBaHHE MHPOPMALINY;

® 3HAKOMCTBO €O cepamu mpohecCHOHATBHON NeATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIET0 0OpazoBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Henemo), B 8 kinacce — 68 yaco (2 yaca B
HEJIETIO), B 9 KJjiacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe mepeueHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHHUs TabopaTOpHBIX padoT U
OIIBITOB C Y4€TOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YyJaIOMuUXCsl, CIIUCKA SKCIIEPUMEHTATbHBIX
3a[JaHMi, TIpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COJEP)KAHUE OBYYEHUSA
7 KUIIACC

Paznen 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupojne. Ssnenus npupozasl. Ousnyeckue sABICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, IEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BenuuuHbBL M3Mepenue ¢usnueckux BenuuuH. Dusnyeckue MNpHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoaHas CUCTEMA €TUHUIL.

Kak ¢usuka u apyrue ecCTecCTBEHHbIE HAyKH W3YYalOT MPUPOAY. EcTecTBEHHO-HAaydHBIH
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABM)KEHHE THIIOTE3,
OKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, O0OBsCHeHWe HabmogaemMoro siBneHus. OmnmcaHue
(GU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, EKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.

2. ®usnueckue NpuOOPHl U MpOLEAYypa MPSIMbIX U3MEPEHHUH aHAJTOTOBBIM M LU(POBBHIM

npubopoMm.

Jlabopamopnwvie padbomot u onvimel.

Omnpenenenue MEHbl JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpA.
N3MepeHne paccTosTHUM.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAIbIX TEI.
W3mepenune temmeparypsl OpU MOMOIIM >KUIKOCTHOTO TEepMOMETpa M JaT4yHKa
TEeMIIepaTyphI.
6. IIpoBeneHue wuccienOBaHUsS MO TMPOBEPKE THUIIOTE3Bl: JAIBHOCTh MOJETA IIApHKAa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pasznea 2. [lepBoHayaibHbIE CBEJECHUS 0 CTPOCHUU BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEILIECTBA.

JBwxeHue yactuil BemiecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTUL C TEMIEPaTypoOi.
bpoyHnoBckoe nBwxkenue, nuddysus. B3auMmoaeiicTBue YacTHI[ BeUIECTBA: MPUTHKEHHUE W
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BELIECTBA: CTPOCHME Ta30B, JKHUJIKOCTEHW M  TBEPIBIX
(KpHCTaNIMYECKUX) Tel. B3auMMOCBs3b MEXKIYy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OcoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.

2. HaGmoaenue nuddysun.

3. HaGnronenue siBieHUA, OOBSICHSIONIMXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YaCTHUIL

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka quamMeTpa aToMa METOAO0M PSIOB (C UCTOIb30BaHuEM doTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO JEUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3auMO/ieilicTBHE TeJl.

Mexannueckoe JABMXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMEHU JBUKEHUS.

uhwnNE



SlBnenue wHepnuu. 3aKoH HMHEpUUH. B3auMopeilcTBUe Ten Kak NpUYMHA HW3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumozeucTBusi Ten. Cuiia ympyrocth W 3akoH ['yka.
N3mepenue cunbpl ¢ MOMONIBIO JAMHAMOMETpa. SIBIeHUE TAroTeHUss M cuia TsokecTu. Cuna
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HAINpPaBICHHBIX 110
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOS.
Tpenue B mpupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHS Teja.
H3mepenune ckopocTu MpsSMOJIMHEHHOTO IBH>KCHHUSL.
Habntoienue siBieHUs] UHEPIUH.
Habmionenne n3MeHeHus: CKOPOCTH MPH B3aMMOJICHCTBHH TEll.
CpaBHeHME Mace MO B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HarpapJIEHHBIX 110 OJHON MPSIMOIA.
Jlaﬁopamopnue padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KUJIKOCTH, MOJIEIH
AIIEKTPUIECKOTO aBTOMOOWJIS ¥ TaK Jjaee).
2. OmnpeneneHnue cpemHeld CKOPOCTH CKONBXECHHS Opycka WM IIapuka MO0 HAKJIOHHOMN
MJIOCKOCTH.
OrnpezeneHne MmI0OTHOCTHA TBEPJOTO TeEa.
4. OmnbITl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PaCTSHKeHHS (AeopMariii) MpYKUHBI OT
MIPUIIOKEHHOMN CHJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapaxkTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Jasnenue. CriocoObl yMEHBIIIEHUS U YBEIMYCHHUSI 1aBiieHHs. JlaBieHne raza. 3aBUCHMOCTh
JaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenava gaBneHus TBEPABIMU TEAMU, KUIAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rnyOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [ 'mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBJIeHHS OT BBICOTHI Hax YypoBHeM Mops. [Ipubopsl i u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTrpyXKEHHOE B HUX TeJO. BrITasnkuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTBD JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenada naBiaeHUs KUIKOCTHIO U Fa30M.

CooOmaromumecs COCyIbl.

I'mapaBauyeckuii mpecc.

[IposiBienue neicTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOM 4YacTH Telna |

MJIOTHOCTHU XKHUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue mIaBaHWs TeN: IUIABAHUE WIM IOIPYXKEHUE TEI B 3aBUCUMOCTH OT
COOTHOUIEHUSI TUIOTHOCTEH Teja U KUJKOCTH.

Jlabopamopnuvie padbomot u onvimel.
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1. HccrnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMA MOTPY:KEHHOW B KUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAJIKUBAIONIEH CHIIBL, JEHCTBYIOIIEH Ha TEJO, MNOrPY)KEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOWIEH CHJIbL, JEUCTBYIOLIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TEJIA.

4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WM KOHCTPYMPOBAHUE JIOAKM W ONpelereHue eé
IPY30I0ABbEMHOCTH.

Pasznea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
peruara. IlpuMeHeHre TpaBuiia paBHOBECHS phluara K OJOKY. «30JI0TO€ MPaBUIO» MEXAHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckast sHeprus. Kunermueckas W mnoTeHIuanbHas sHeprus. llpeBpaienue
OJHOTO BHJIa MEXAHWYECKOM YHEPIUU B IPYroi. 3aKOH COXPAaHECHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Tela IO

TOPU30HTAIBHOM MOBEPXHOCTH.

2. Hccnenosanue yCia0BUH paBHOBECHUS pblyara.

3. Usmepenune KIIJI HakIOHHOM MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHECHUS MEXaHUYECKOM SHEPIUH.

8 KIIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TOJI0KEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJeKyd. OmNbITbl, MOATBEPKIAIOIMIUE OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE U KanwUISIpHbIE siBIeHUsA. TerioBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKEHHUS YaCTULL.
Buytpennsis  sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH DSHEpPruu: TeIuionepeaadya u
coBepitieHre paboThl. BUIbI TEIIIONEpeaun: TeIIONPOBOAHOCTE, KOHBEKITUS, H3ITYICHHUE.

KommuectBo Temnorel. YaeiapHasd TEIIOEMKOCTHh BeElIeCcTBAa. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro Oamanca. [lnaBieHue W OTBEpAECBAHHE KPHUCTAJUTMUECKUX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. I[lapooOpa3oBanune u KoHAeHcamus. VcmapeHwue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATyphl KHIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[punuuner pabotel TerioBbix jBurareneid KIIJ[ rterutoBoro pasuratens. TeruioBsle
JIBUTATENH U 3alIUTa OKPYKarOLEH Cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.



Ha6mronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddysun.
HaGmronenue siBIeHUI cMaqiBaHUs ¥ KaWILIISIPHBIX SBICHUH.
Habmtoienue TemnoBoro pacivpeHus: Ted.
N3menenue naBieHus ra3a Ipyu M3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
Bunael renonepenaun.
OxJtaxaeHne pyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepuieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEeHUE TEMIOEMKOCTEN Pa3JINYHBIX BEILIECTB.
. HaGmnronenue xkumexus.
. HabmoieHue mocTostHCTBa TEMIIEPATyPhI PH TUTABIICHUH.
13. Mojeny TEeImIOBLIX ABUTaTEICH.
Jlabopamopnwvie padbomot u onvimel.
OnBbITHI MO OOHAPYKCHHIO NEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUSI.
OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM MJIU caxapa.
OnBITH MO HAOTIOIEHUIO TETLIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJIOHE MINPUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka THUIMOTE3bl JUHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA KHUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.

7. HaGnronenue w3MeHEHHs] BHYTPEHHEH SHEPruM Tella B pe3yibTare TEIIonepeaadu u

paboThI BHELTHUX CHIL.

8. HccnenoBanue sBJICHUS TEMJI000MEHA TPU CMEIIMBAHUHN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, IOJTYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢

HarpeTbIM METAJUNINYECKUM LIUINHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. WccnenoBanue mpoiiecca uCIapeHusl.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.

Pasznea 7. diiekTpuyeckne 1 MarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja IIEKTpUUYECKUX 3apsAoB. BzanmopelcTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOJACWUCTBUS 3apsHKEHHBIX TEN OT BEIHYMHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIaMM).

OnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHnun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KaYeCTBEHHOM yYpPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM saeKkTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUIECKOT0 3apsija.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUSA DSJICKTPUUYECKOTO TOKa. M CTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpoTuBIIEHHE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I ydacTKa IEMH.
[TocnenoBarenbHOE U NapaIeIbHOE COEAMHEHUE TPOBOTHUKOB.

PaGoTa 1 MOIIHOCTH 3JIeKTpruYecKoro Toka. 3akoH [[xoyns—JIeHma. DnekTpudyeckue enu
U TIOTPEOUTENH ICKTPUUIECKOM dHEpruu B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHe AJis1 xKU3HHU Ha 3emie. OnbIiT Dpcerena. MarunutHoe mnose
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[€eCTBHE MArHUTHOIO ITOJIS
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Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTENb MOCTOSHHOrO ToKa. lcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenna.
OnektporedHeparop. CrnocoObl TONYYSHHUS JJICKTPUYCCKON dHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia ANEeKTPUYECKUX 3aps0B U B3aUMOJECHCTBHE 3apsKEHHBIX TEll.
YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.
DIIEeKTpOCTaTUYECKast HHTYKLIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.
[IpOoBOTHUKY U AUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.
HcTouHrKH MOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. "'a30BBbIi1 pazps.
. U3mepenue cuiibl Toka aMIepMeTPOM.
. I3mepeHne 3eKTpUYECKOro HarpsKEHNs BOJIbTMETPOM.
. Peoctat u mMara3uH cCOnpoOTHBIICHUA.
. B3anmoneicTere NoCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH PA3EICHUS MOIOCOB MAarHUTA.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. DJIeKTPOMAarHuT.
. JleiicTBMe MarHUTHOTO TOJI HA MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJ€HUS 3JI€KTPOMArHUTHOM MHIYKIUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTH HaIpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.
25. DnexkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuvie pabomul u onvimel.
OnbIThI 1O HAOTIOEHUIO SJIEKTPU3ALMHU TeJl UHAYKIHUEH U TPU CONPUKOCHOBEHHUU.
HccenenoBanue 1elcTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKYU U TUDJIEKTPUKH.
COopka u mpoBepka paboThI MEKTPUIECKON IIENH MMOCTOSTHHOTO TOKA.
W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaPsKEHUSI.
HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBICHUS
pe3ucTopa U HanpsHKEHUs Ha pe3UCTope.
7. OneITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IIJIOMIAM ONEPEYHOT0 CEYEHHUS U MaTepHaIa.
8. IlpoBepka mpaBuia CIOXEHUS HAMNPSHKEHUM NpPU TOCIEAOBATEILHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia JiIsi CUJIbI TOKA MPU NapaJICIbHOM COEAMHEHUU PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOp.
11. OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJIECISIEMOM Ha pe3UCTOpE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO Y€pe3 JIAMIIOUYKY, OT HaIpsKEHUs
Ha HEW.
13. Onpenenenue KII/ narpeBarens.
14. UccnenoBanne MarHuTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.
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15. VI3yyeHne MAarHuTHOTO TIOJI TIOCTOSHHBIX MAarHUTOB MPH HUX OOBEJUHEHUU U
pa3ielIeHUH.

16. HccnenoBanue AEMCTBUA 3JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThI, AEMOHCTPUPYIOIME 3aBUCUMOCTb CHJIBI B3aUMOACUCTBHS KaTyIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4yeHne AeHCTBYSI MATHUTHOTO ITOJII HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATEIIS.

20. U3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAHOBKH.

21. OnbITEl 10 UCCIIEJOBAHMUIO SIBJICHMS DJIEKTPOMATHUTHONW WHAYKIMM: HMCCIEAOBAaHUE
WU3MCHEHUN 3HAYEHUs U HallpaBJICHUs NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexanuyeckue siBJIeHUS.

Mexanundeckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKEeHHE. HepaBHOMEpHOE
NpsMOJIMHEHOE JBM>KeHHE. CpelHssi M MIHOBEHHas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoJinHelHOe BkeHne. CBoOoaHOe nagenune. OnbITh
lanunes.

PaBHOMepHOE aBMXEHHE MO OKPYKHOCTH. [lepuon u ywactora oOpamenus. Jlunelinas u
yrioBas CKopocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHE.

IlepBoiii 3akoH HeroTona. Bropoii 3akon Herotona. Tpetuii 3akon Hetotona. [lpuniun
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHHUS, CUjia TPEHHS
MOKOS1, APYTHUE BUABI TPEHUSL.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJeHHUS.
JBuxenune 1aHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. Heecomocts u
eperpy3KH.

PaBHOBecue MaTepuanbHOI TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpaileHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynee Tena. U3menenue umnynbca. Mmnynbe cunbl. 3aKOH COXpaHEHUs MUMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa CWII TSDKECTH, ympyroctd, TpeHus. CBs3b
sHepruu W pabotel. lloTeHIuanbHas SHeprusi Tejna, MOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIHUH.

Hemoncmpayuu.

1. HaGmioneHue MeXaHU4eCcKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPHUM NBHXKEHHS OJIHOTO M TOTO K€ Tella OTHOCHUTEIHHO
Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U yCKOPEHHS MPSIMOIMHEUHOTO JIBUXKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHYKCHMUS.

Habmronenne ABMXKEHUS TeNa 10 OKPYKHOCTH.

Habmionenne MexaHN4ecKuX sBJICHHM, TPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa GU3HUKH.
3aBUCUMOCTh YCKOPEHHS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHJIBI.
Hab6nronenue paBeHCTBa CUJT IPH B3aWMOJICHCTBUAN TEJI.

W3menenue Beca Tena Ipu YCKOPEHHOM JIBHKCHUH.

10 [lepenaya nMmmynbca npy B3aUMOJEHCTBHUM TEIL.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TeJI.
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12. CoxpaHeHue UMIYJIbCa IPU HEYIIPYTOM B3aUMOJIECHCTBUM.

13. CoxpaHeHue UMITyJIbca MPU a0CONIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabmoieHue peakTUBHOTO JIBHKCHUS.

15. CoxpaHeHrne MEXaHUIECKON IHEPTUN TTPU CBOOOTHOM I1aJICHUH.

16. CoxpaHeHHE MEXaHUYECKON IHEPTUU MIPH JABUKEHUU Tella MO IeUCTBUEM MPYKUHBI.

Jlabopamopnwvie pabomot u onvimel.

1. KoncTtpyupoBanue TpakTa Uisl pa3rOHa U JadbHEHUIIEro PaBHOMEPHOTO JBUKEHUS
HIapuKa WIN TEIEKKH.

2. OmpeneneHue cpeaHEH CKOPOCTU CKONBKEHHs OpyCKa WIJIM JBYIKCHHS IMIApPHKa TI0
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tella NP PABHOYCKOPEHHOM JIBMDKEHMM [0 HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IMMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIAM MPU PABHOYCKOPEHHOM JIBIKEHUH 0€3 HaudalbHOU
CKOPOCTH IIyTM OTHOCATCS KakK psii HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccinenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHUS.

7. Omnpenenenue Ko3PPHUIUEHTA TPEHUS CKOTBKEHUSL.
8. OmnpeneneHune KECTKOCTH MPYKUHBL.
9. Ompenenenne pabOTBI CHIIBI TPEHUS NpPU PABHOMEPHOM JIBIDKCHHH Tela IO

TOPU30HTAIILHON ITIOBEPXHOCTH.
10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MpPU MOABEME Tpy3a C HCIOIb30BAHUEM
HETOJIBIYKHOTO U MOIBIXKHOTO OJIOKOB.

11. 3yuyeHue 3aK0HA COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexanuyeckne Koje0aHUs U BOJHBI.

Konebarenbroe nBmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, 4acToTa,
aMIuTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKHU. [IpeBpaineHue »sHEpruum Inpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. Beinyxkaennsle koneOanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa MexaHH4eCcKuX BOJH. [IpononpHble U monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHGpa3ByK U yiabTpa3ByK.

Hemoncmpayuu.

Hab6nronenue konebanuii Te Mo 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnronenne BEIHYKIEHHBIX KOJIEOaHUN U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHMYECKHIl PEe30HAaHC.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue 4acTOThl U Meproia KojaeOaHU MaTeMaTHYECKOT0 MasiTHUKA.

2. OmpexneneHue 4aCTOTHI U MEPHOJIa KOJICOAHUI TPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoJa KojeOaHUN IMOABEIIEHHOTO K HHUTHU Ipy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTH TepHoa KoJeOaHWUN MPY>KUHHOTO MAasTHHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHMMOCTH TEpHOAa KOJeOaHWi Tpy3a, MOJABEHICHHOTO K HHUTH, OT
Macchl rpysa.
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6. OmnbITEl, JIEMOHCTPUPYIOIINE 3aBUCHMOCTh TEpUOJAa KOJIICOAHWH MPYKHHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue ycKopeHUs! CBOOOIHOTO MaJICHHUS.
Pasznen 10. DiaekTpoMarHuTHOE MOJI€ M JJIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE T0Jie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJIH. [lIKkasia 351eKTpOMarHuTHeIX BOJH. VCIIOb30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM
CBSI3H.
DJleKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiiCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO MOOUIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsAMosMHENHOE pacpOCTpaHEHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTPa)KEHHS CBETA.
[Ipenomnenue cBera. 3aKoH npenomiieHus cBeTa. [lolHOe BHYTpEeHHEE OTpaKEHUE CBETA.
Hcronb30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Cll0KEeHHE CIIEKTPAIbHBIX 1[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.
OtpaxkeHue cBeTa.
[onmyyenne n300pa’keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
OnTuyeckuii CBETOBO/I.
Xon tydeit B coOuparomiei JTrmH3e.
Xop JIydeil B paccenBarolle JIMH3E.
[Monmyuyenne n300pa>keHMit ¢ TOMOIIBIO JINH3.
. Ilpuanmn geictBus ¢oToanmapara, MUKpPOCKOIIAa U TEIECKOTA.
10. Mogaens rnasa.
11. Pa3nosxeHue Genoro cBeTa B CIEKTP.
12. Tlomydenue 0enoro cBera MpH CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopnwvie pabomot u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHHSI CBETOBOTO JIyda OT yriia MajeHusl.
2. H3yueHue xapakTepUCTUK W300paKeHHs MPEIMETa B IIJIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIIOMIIEHUSI CBETOBOTO JIy4a OT yIJia IaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIION.
[Tomyyenue n300paskeHH ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnBITHI O PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHUU Yepe3 IBETOBBIC
(UITBTPBHI.
Pa3znen 12. KBanToBbIe IBJICHUA.
OmneiTer Pe3epdopna u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
noTJIolIeHne cBeta aroMoM. KBaHThl. JInHeyaThie CIIEKTPHI.
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PagnoaktuBHOCTh. Anb(a-, Oeta- u ramMma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnass Mozens aroMHoro sigpa. M3otombsl. PannoaktuBHBIE TpeBpaieHus. Ilepuop
[0JIypacnaaa aTOMHBIX sIIEp.

SnepHble peakuyu. 3aKOHBI COXPAHEHHUS 3apsI0BOIO0 U MacCCOBOTO YMCEN. DHEPTUS CBA3U
aTOMHBIX saep. CBsa3p Macchl UM dHepruu. Peakuum cuHte3a u aeneHus saep. McTounuku
sHepruu CoyHIA U 3BE3.

Snepnas >Hepretuka. JIeHCTBU paJuOAKTUBHBIX U31y4YECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrexTpsl pa3IMYHbIX T'a30B.

CnexTp Bogopo/a.

Hab6nronenue TpexoB B kamepe BunbcoHna.

Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.

Perucrparnus nznydeHus: IpUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.

JIaﬁopamopuble pabomot u onvimel.

1. HaOGmoneHue CIUIOMIHBIX U JMHEHYATHIX CIIEKTPOB U3ITYUYEHUSI.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE DHEPIMM YacTHUIBI MO TOPMO3HOMY NyTH (1O

¢dororpadusm).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpUTENHEHO--0000MIAIONINIT  MOAYdb MpeAHa3HAUeH J[UId CUCTeMaTH3aluu U
0000111IeHNsT TPEMETHOTO COJIEPXKAHMS M OTIBITa ICATEIEHOCTH, TPUOOPETEHHOTO NPU U3YUCHHH
BCEro Kypca (pu3uku, a Takxke ISl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIXCsl, BHIOPABIINX 3TOT Y4eOHBINH pEaMET.

[Ipy wW3ydeHHH JAaHHOTO MOZYJS PpEATU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ecnmeumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00y4deHHs, (POpMHUpYETCS eCTECTBEHHOHAyuHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIIEOBaHMS SBICHUM NPUPOABl U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSACHATh (U3NYECKUE SBICHHS, NPUMEHSS IOJyYeHHbIE 3HAHUA,
pelarh 3a1a4k, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIAaNBHO AEATEIbHOCTHBIA XapaKTeP JAHHOTO pa3fena peain3yercs 3a CYET TOro,
YTO 00Yy4Yaronuecs BhIMOIHAIOT 33JJaHNs, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI paclo3HaBaTh U HAY4YHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUIEH IPUPOJAE U TOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh Hay4HbIE€ METOJbI MCCIEAOBaHNUS (U3UYECKUX SIBJICHHUM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHbIE OCHOBBI HamMOOJIE€e Ba)KHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BaHUS Pa3INYHBIX HCTOYHMKOB SHEPIMM Ha OCHOBE
3aKOHA MPEBPALLEHNS U COXPAHEHUSI BCEX U3BECTHBIX BUJ0B SHEPIHH.

OUAWN e



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nKM Ha ypOBHE OCHOBHOTO o00Iero oOpa3oBaHMsI HaIpaBiIeHO Ha

AOCTUIKCHUC IMYHOCTHBIX, MCTAITPCAMCETHLIX U NPCAMCTHBIX 06pa30BaTeJIBHI>IX PE3yJIbTATOB.

B pesynpraTte wu3ydeHus ¢GU3MKA Ha YypPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Y

oOyugatomerocst 0yayT c(hopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

— TIPOSIBJIICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKON (hU3UIECKOM
HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3HUKOB,

2) rpaaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— FOTOBHOCTh K aKTHUBHOMY yYacTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM ITPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHUC BA)KHOCTHU MOPAJIBHO--3TUYCCKUX MMPHUHIHIIOB B ACATCIIbHOCTU y‘-IéHOI‘O;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

— BOCIIPHUSITHE ICTETHUECKUX KauecTB (PU3WYECKOW HAyKH: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOroCTH, TOYHOCTH, JIAKOHUYIHOCTH,

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

— OCO3HAHHE LEHHOCTU (PM3MUECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaXKHEUIIEH COCTaBIAIONIEN KYJIbTYPHI;

— pa3BUTHE HAYIHOH JIFOO03HATETHPHOCTH, HHTEPECA K UCCIIEeIOBATEILCKON ACSITENEHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 0JIATONOYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro oOpasza XU3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH IMpaBWi O€30MacHOro TMOBEACHMS Ha TpaHCIOPTE, Ha JOporax, cC
SJICKTPUYCCKUM U TCIUIOBBIM O60pyI[OBaHI/IeM B JOMAIIHUX YCIIOBUSAX;

— copMHUpPOBAHHOCTH HaBbIKAa pe(IeKCHHU, TPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO
e IpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOr0 BOCIMTAHMS:

— aKTUBHOE y4yacTHe B PEIICHHUU MPaKTUYECKHUX 3a7ad (B paMKax ceMbd, 00pa3zoBaTesbHOM
OpraHu3aluy, TOpoJa, Kpas) TEXHOJIOTMYECKOM W COLMAaIbHOM HaIpaBJIECHHOCTH,
TpeOYIOIKMX B TOM YHCIIC U (PU3NUECKUX 3HAHUM;

— UHTEPEC K MPAKTUIECKOMY H3y4eHUIO Tpodeccuit, CBsI3aHHBIX C PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

— OpucHTanusA Ha IMPUMCHCHUC (I)I/I3I/I‘-I€CKI/IX 3HAHUU IJId pCHICHUA 3aaa4 B O6HaCTI/I
OKpY’Kalolllel cpenbl, MIIAHUPOBAHUS MOCTYNKOB U OIEHKHM MX BO3MOKHBIX MOCIEACTBHIA
JUISL OKPY2KAIOIIEH CpeJibl;

— OCO3HaHHUE TN100aJIBbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0sieM U MyTell UX peleHus;

8) ajanTanum K U3MEHSIOUMUMCH YCIOBHSAM COLMAILHON M MPUPOIHOM Cpeabl:

— MOTpeOHOCTh BO B3aWMOJCWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M TMPOEKTOB
¢u3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

— MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO NeSTEIbHOCTb;

— moTpeOHOCTh B (hOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHucie (OPMYIHpPOBATH HJICH,
IIOHATHUA, TUIIOTE3bI O (I)I/I3I/I‘-I€CKI/IX O6’beKTaX U ABJICHUSX,

— 0co3HaHue Ne(UIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

— IUTAHUPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMUIA;

— CTPEMJICHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U NPUPOIBI, O6H_I€CTBa U 3KOHOMUKH,
B TOM HHUCJI€ C UCITIOJIb30BAHUEM q)HBI/I‘IeCKI/IX 3H3.HPII>1;



e — OICHKAa CBOUX JCHCTBUM C Y4ETOM BIIMSAHMS Ha OKPYXKAIOLIYI0 CpPENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHMS NporpaMMbel O (U3UKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUpPOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHBEpPCAJIbHbIE Yy4yeOHble JEHCTBUS, KOMMYHHUKATHUBHBIE
YHUBEpCaJbHBIE YUeOHBIE ICHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHBIE ICHCTBUA.

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJornueckue geiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHH);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS JJI1 00OOIICHHUS
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpuBaeMbIX (pakTax, JaHHBIX H
HAOJIOICHUAX, OTHOCAIIMXCS K (DU3UUICCKHUM SIBIICHUSIM;

BBISIBJISITh NIPUYMHHO--CJICICTBEHHBIC CBS3U MPU H3yYEeHUU (PUINUYECKUX SIBICHUU U
MPOIIECCOB, JIeJaTh BBIBOJALI C WCIOIB30BAHUEM JCHYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJTFOYCHHH, BBIIBUTATh TUITOTE3bI O B3AaUMOCBS3X (DU3NUYCCKUX BEIINYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh crocod pemieHuss y4deOHOW  ¢u3MUeckoil 3amauu
(cpaBHEHHE HECKOJIBKUX BApHUAHTOB pEIICHHUs, BBHIOOP HamOoJee MOIXOJAIIET0 C
y4ETOM CaMOCTOSTEIHHO BBIICICHHBIX KPUTCPHUCR).

Ba3oBble ucciienoBatebCcKe AeiCTBUA:

UCTIOJIF30BaTh BOIIPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

NPOBOIUTh TI0 CaMOCTOSITEIPHO COCTaBJICHHOMY IUIaHY OIBIT, HECIIOKHBIN
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PU3NUECKOTO SBJICHHS;
OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJ€
HCCJIICAOBAHUS UJIN SKCIICPUMCHTA,

CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHS H  BBIBOABI 1O  pe3yJbTaTaMm
POBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

NIPOTHO3UPOBATh BO3MOXHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUYECKHX TPOIIECCOB, a TAKXKE
BBIJIBUTATH TIPEATIOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh Pa3IMYHBIE METOMbI, HHCTPYMEHTHI M 3alpoChl NMPH TIOUCKE M OTOOpE
WH(OpPMAIIUK WM TaHHBIX C YIETOM MPEIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX
BUJIOB U (DOPM TIpeICTaBICHUS;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpEACTaBICHHUS HHGOPMAIUU |
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, IuarpaMMaMHu, WHOU
rpaduKoil 1 X KOMOUHALIUSMHU.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B Xozie oOCyxaeHuss y4eOHOro MaTepuaia, pe3yabTaToB JaOOpaTOpHBIX paboT u
IPOEKTOB 337aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKJaeMOil TEMBI U BBICKAa3bIBAaTh UICH,
HalleJIeHHBIE Ha PELICHUE 3aJaull U TMOAep)KaHie 01arokKenaTeIbHOCTH OOIICHHS;
COIIOCTABJISITh CBOM CYXACHUS C CYXICHHSAMU JAPYTUX YYaCTHUKOB JIMAJIOTa,
O00HApY)KMBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

BBIPa)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



nyoONMYHO  TPEACTABIATH  pPe3yJabTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TPOCKTA);

NOHUMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHON pabOTHI
IIPY PEUICHUU KOHKPETHOH (PU3HUECKOi MpoOIeMBbl;

NPUHUMATh LEIH COBMECTHOM JEATENLHOCTH, OPraHMW30BBIBaThH ACHCTBHA MO €€
JOCTHKECHUIO: PACIpeNeNIATh PO, 00CYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/ICH;

BBITIOJHATh CBOIO YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOT'O pe3yibTaTa IO CBOEMY
HAIpaBJICHUIO ¥ KOOPIUHUPYSI CBOU JACHCTBHUS C APYTMMH YWICHAMU KOMaH/IBI;
OLICHMBATh KAueCTBO CBOETO BKJIaga B OOMMUHA NOPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHble YHHUBEpPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYAIMsIX, TPEOYIOMNX ISl PEIICHUS
(bu3nUecKux 3HAHUH;

OPHEHTHPOBAThCA B PA3IMYHBIX MOJXOJAAaX IPUHATHSA pelIeHui (MHAMBUAYyaJIbHOE,
NPUHITHE PELICHNUS B IPYIIIE, IPUHATHE PEIICHUH IPYIIION);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEIHICHUS (PU3MUECKOW 3ajauyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh ITpelaracMble BApHAHThI PEIICHUIH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHANbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U Mpearath IjaH €€ NU3MEHECHHS;

OOBSACHATh MPHUYMHBI JIOCTHKEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BHITOJHEHHS (DPU3NIECKOTO
UCCIIEIOBAHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, H3MEHUBLINXCS
CUTYyaIlii, YCTAHOBJIEHHBIX OIMUOOK, BOZHUKIIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYroro 4yeioBeKa B XOJe CIopa WK AUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemieHuH (U3NYECKUX 3a1ady WId B
YTBEPKJICHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO APYIoro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonHmy oOydenuss B 7 KJjacce mpeiMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUYECKUE M XUMHUECKHE SBICHUS, HaONOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHUIIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIE COCTOSIHHS BelecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHHMYECKOE
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, IMPSMOJIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAs cuia, nedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
cooOmIaoImecs cocybl;

paznuuath sBiaeHus (nuddy3us, TeII0BOe IBUKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBH)KEHUE, WHEPIIHS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TN C 3aKPEIUVIEHHOW OCBbIO BpallcHUs, Iepelada NaBJICHUs TBEPIBIMHU



TeTaMH, KUAKOCTSIMH U ra3aMu, aTMoc(epHoe aBieHue, IJIaBaHUE Tell, TIPEBPAIICHHUS
MEXaHUYECKOM 3HEPTUn) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PUZNIECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUH B OKPY)KAIOIIEM MHpE, B
TOM 4ucie (PU3UYECKHe SIBICHUS B TMPUPOJC: MPUMEPHI JBIKCHUS C PA3TMYHBIMU
CKOPOCTAMH B XMBOW M HEXHBOW MPUPOJAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHHUKE, BIMSHHE aTMOCPEPHOTO MABJIICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE DbIO,
phluaru B TeJe YeJOBEKa, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHUS, UCTIONb3Yys (hHU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHJIA YIPYTrOCTH, CUJIA TSDKECTH, BEC Tella, CUJla TPEHHUs, [aBJICHHE
(TBEpmoOrO TEMa, JKUIKOCTH, Ta3a), BHITAIKWUBAIONIAS CHJIA, MEXaHWYEeCKas padora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJbI, KOX(P(UIMEHT TOJE3HOTO JeHCTBUS
MEXaHU3MOB, KUHETHYECKas W MOTEHLUAJIbHAs dHEPIus), IpU OMUCAHUM NPABUIBHO
TPAKTOBATh (PUINICCKUI CMBICIT HCIIOIH3YyEMbIX BEIMYNH, X 0003HAYCHHS U €IUHUIIBI
GU3HYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (DHU3UYECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIMYNH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W MPOLECCHI, HCIONb3YS
IIpaBUJIa CIOKEHUS CUJl (BIOJb OAHOMW NpsiMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHs phluara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsI MEXAaHWYECKOM »HHEprud, NpH OSTOM JaBaTh CIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3alMCHIBAaTh €T0 MaTEMaTHUYECKOE BhIPAKEHHE;

OOBSACHATh (DU3UYECKUE SBJICHHS, IMPOLECCH W CBOWCTBA TElI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUYUHHO-
-CJICICTBEHHBIC CBSI3HM, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMUECKHUX IIIaroB ¢ OMOPOM Ha
1-2 wu3ydeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUN, (U3MYECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiate pacd€THble 3amaud B -2 JACWCTBHS, WCMONB3yS 3aKOHBI M (HOPMYIIBI,
CBs3bIBAIONIME (DU3MUECKHE BEIMYUHBI: HA OCHOBE aHAJM3a YCJIOBHS 3aJa4d
3alUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3UYECKHE BEIUYUHBI B (POPMYIBl U
MPOBOANTH PACUEThl, HAXOIUTHh CIPABOYHBIC JAHHBIC, HEOOXOTUMBIC I PEIICHUs
3aJa4, OLICHUBATh PEATUCTUYHOCTh NOTYy4YEeHHON (PU3HUECKON BEIUYUHBL,
pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIIUTh TPU TOMOIIH (HUHUECKUX
METO/IOB, B OIMCAHUM UCCJIEJOBAHUS BBIICIATh IPOBEPSEMOE MPEANON0KEHUE
(runotesy), pa3iuyaTh W HHTEPIPETHUPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKY B XOJI€ OMBITA, ICTaTh BHIBOJBI IO €r0 pe3yabTaTaM;

MPOBOAUTDH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten: (opMyaHpoBaTH TMPOBEpPSEMbIE MPEANONIOKEHUS, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYA0BaHNUS, 3aMUCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUiIbl U
TEMIEPATYpPhl C UCIOJIb30BAHUEM AHAIOTOBHIX M IMHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOoKa3aHus IPUOOPOB C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH U3MEPECHHI;
MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3NYECKON BEITUYHHBI OT JIPYToMl C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH MTyTH PAaBHOMEPHO JIBHKYIIETOCS
Tela OT BPEMEHU JIBHKEHUS Tella, CHJIBI TPEHUSl CKOJIBKEHHUs OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAIH
COTIPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YAJUHEHHS MPY>KUHBI, BHITAJKUBAIOIIEH
CHIIBI 0T 00BbEMa TOTrPYKEHHOM YacTH Tella M OT IUIOTHOCTH KHMJIKOCTH, €€



HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TJYOMHBI, Ha KOTOPYIO IOTPYKEHO Teo,
yCIIOBUM TMJIaBaHUS TeJ, YCJIOBUM paBHOBECUs pbluara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIENOBaHMS, COOMpaTh YCTAaHOBKY M BBIIOJHSTH
U3MEpEeHUs, cleAysl MPeJIoKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yibTaThl MOTYyYECHHOU
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUJAE MNPEIJIOKEHHBIX TaOMUI] U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yiIbTaTaM UCCIEIOBaHMS;

IPOBOIUTH KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrO Tela, CHJIa TPEHHsS] CKOJBXKEHUs, JaBJIEHHE BO3/yXa,
BBITAJIKMBAIOIAs CHJIA, JEHCTBYIOUIass Ha TMOTPYXEHHOE B JKUAKOCTh TeJo,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS IMPEITOKCHHOU
MHCTPYKLUU: TIPU BBIMOJIHEHUHN U3MEPEHHUI COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITh 3HAUEHUE NICKOMOM BEIMYMHBI,

coOyoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opyoBaHueM;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABUKHBIM U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa WX OMHCAHUS (B TOM YHCJE: TOMIIUITHUKH, YCTPONCTBO
BOJIOTIPOBO/A, THIPABIMYECKUH TpPEcc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SIBIICHUA M HEOOXOIUMBIC
¢u3nueckre 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOANTH TPUMEPHl (HAaXOAuTh HWH(OOpPMAIMIO O TMpUMEpax) MPaKTUIECKOro
UCIIONIb30BaHUsl (U3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30IaCHOCTH MpH OOpaIleHud ¢ [pudopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKpYXKaroIleH Cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIUXCS 3HAaHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOUYHUKOB BBIJEIATH UH(OPMAIIHIO, KOTOpAs SBJSETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;

UCTIOJIb30BaTh MPU BBHITIOJHEHUU Y4eOHBIX 3aJaHUI HayYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUECKOro CcojAep)KaHus, CIOpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJaeTh MpUEMAaMHU KOHCIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaIu (pu3nyeckoro coiepkaHus, B TOM 4Hcie MyOIuyHO AeaTh
KpaTKue COOOIIeHHSI O pe3yibTaTax MPOEKTOB MM YYeOHBIX MCCIEI0BaHUHN, TPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QHU3HKH,
COTPOBOXKAATh BBICTYIIJICHUE MPE3eHTallUEH;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEAOBAHUI pacrpeaessaTh 00S3aHHOCTH B
IpyIIe B COOTBETCTBUH C ITOCTABICHHBIMHU 33J]auaMHy, CICIUTH 3a BBHIIIOJHEHUEM IIaHa
NeCTBUI, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTPaWBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBast MHCHHE OKPY>KAIOIIHX.

K xoHmy oOyueHns B 8 Kijacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHSA: Macca W pa3Mepbl MOJIEKYII, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIeCTBa, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIILICHHBI U HEHACBILEHHBIN 1ap, BIAXKHOCTb BO3/yXa, TEMIEPATypa, BHYTPEHHSA
SHEprus, TEIIOBOW JABUTATENb, SJIEMEHTAPHBIN JIEKTPUUECKUHN 3apsii, JICKTPUUECKOE



noJie, MPOBOJHUKH W JUAJEKTPUKH, MOCTOSIHHBIM AJIEKTPUYECKUN TOK, MArHUTHOE
oJIE;

paznuuath siBJIeHUs (TEIUIOBOE PACIIMPEHUE M CXKaTue, TeIlonepeaaya, TEeIIoBOe
paBHOBECHE, CMAauMBAaHUE, KalWULSIPDHBIC SIBIICHUs, WCIApEHue, KOHJCHCAlus,
JIaBJICHUE, KpUCTAJUTH3aLUs (oTBEpIeBaHuE), KHUIIEHUE, Terioneperaya
(TEmIoNpOBOJHOCTh, KOHBEKIUS, W3JIyUYEHHUE), DJIEKTPU3ALHUs Tell, B3aUuMOJICHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBHUE
MarHuTOB, ACHCTBME MAarHUTHOIO IOJS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMArHUTHAS
WHIYKIUSA) 1O OINHUCAHUIO MX XapakTEepPHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (DM3MUECKUX SBICHUN B OKPYKAIOIIEM MHpPE, B
TOM 4Yucie (U3MYECKHe SBICHUS B TPHUPOJC: MOBEPXHOCTHOE HATSHKEHUE W
KaMWUIIpHBbIE SBJICHUS B NPHUPOAE, KPUCTAUIBI B Mpupone, uzinydeHue ConHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHW3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHera,
JMIEKTPUYECKUE SBJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKHUBBIX OpPraHHU3MOB,
MarHUTHOE Moje 3emiid, Apeid TOI0COB, POJIb MAarHUTHOTO TOJS IS JKU3HH Ha
3emJie, OJSIPHOE CHUSIHME, MPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIONb3Ys (hH3HUECKUe
BEJIMUYMHBI (TEeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJElbHAs TEIUIOTAa IUIABJICHMS, YAEJbHas TeIioTa
napooOpa3oBaHus, yaeinbHas TEIUIOTAa CTOPAaHMS TOIUIMBA, KOY(PQOHUIIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIAXXHOCTh BO31yXa, 3JEKTPUYECKHI
3apsAll, Cuila TOKA, OJJIEKTPUYECKOE HAaNpsHKEHHE, CONPOTHBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUTHOCTh 3JEKTPHUECKOTO TOKA), IPH
ONKMCAHWU TMPABWIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCHOJb3yEeMbIX BEJIUYMH,
0003HaYCHHS ¥ SAVHHIIB (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYUHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE€ TIOJIOXKEHUS MOJEKYJSIPHO--KHHETUYECKOW TEOpUU CTPOEHUS BEIECTBA,
NPUHIUIT CYNEPIO3UIUU ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMsS
3apsiga, 3akoH OMa 11 ydacTka menu, 3akoH Jxoyns—JIeHma, 3akoH COXpaHEHUs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alHCHIBATH €TI0
MaTeMaTU4YeCKOe BBIPaXKEHUE;

OOBSCHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
cuTyarum MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
oTopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacu€THble 3amaud B 2-3 JACWCTBHS, WCIONB3yS 3aKOHBI M (HOPMYIIBI,
CBs3bIBAIONIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 33Ja4d
3aMUCBIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK JTAHHBIX JUISl PELICHUS 3aJauH,
BBIOMpATh 3aKOHBI U (HOPMYJIIbI, HEOOXOAUMBIE IJIs €€ PEIICHHUS, IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTYYCHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO pPEIIUTh TPU TOMOIIH (HUBHUYECKUX
METO/IOB,  MCIOJIb3ysd  OMNHCAaHUE  HWCCIACAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPaBUIBHOCTh NOpsAJIKA IPOBEICHUS HCCIEIOBAaHUS,
JienaTh BbIBOJBL;



MPOBOAMTH OMBITHI IO HAOIIOACHUIO (PU3NYSCKUX SIBICHUN WM (PU3NYECKUX CBOKCTB
Ten (KamwUIsipHbIE SBIICHUS, 3aBUCHUMOCTH JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HATPEBAHUS IPU U3NYUYECHHUH OT LIBETa
u3Nyyarouiel (moriomaronieil) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMaAX €€ TMOBEPXHOCTH, OJJICKTpU3alMs Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJECHCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisl MArHUTHBIX TOJIEH MTOCTOSHHBIX MAarHUTOB, JCHCTBHUS MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA AJIEKTPOJBHUIaTEIIS
MOCTOSTHHOTO TOKA): (hOpMynHpOBaTh MPOBEPsSEMbIE MPEIINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O0OpyIOBaHUS, ONUCBHIBATH XOJ OMNbITA H
(GbopMyITUPOBaTH BHIBOIBI;

BBIMOJHATH MPSMbIE W3MEpPEHUs] TeMIlepaTypbl, OTHOCUTEIbHOM BIIAKHOCTH BO3AYyXa,
CHJIBI TOKA, HANpPsDKEHUS C KCIOJIb30BAaHHMEM AaHAJOrOBBIX MPUOOPOB U JaTUYUKOB
(¢U3MUeCKUX BEIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJTFOTHOM TOTPEITHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUECKON BEIWYMHBI OT APYrou ¢
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU MOMEPEYHOI0 CEYEHUsI M YJENbHOIO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUs] HAa TPOBOJIHUKE,
HCCIIEIOBAaHKUE TOCJIEIOBATEIbBHOIO U MapajljIeIbHOTO COEIWHEHUN MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBHITIOJTHATH M3MEPEHUS, CIEHys
peJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TabNuUI ¥ TpaduKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

IPOBOJNTH KOCBEHHBbIE H3MepeHus (U3MYECKUX BENWYUH (yIelbHas TErI0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pad0OTa U MOIIHOCThH AJEKTPUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOUpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
MPEJI0KEHHOW HHCTPYKIMHU, U BHIYUCIISATH 3HAYCHUE BETUYHUHBI;

coOyoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
obopynoBaHueM;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM HAa WX ONHMCAHMS (B TOM YMCJIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIepMETpP, BOJBTMETP, CUETYHK DIICKTPUUYECKOM
SHEPTuH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEIOXPAHUTENH, SIECKTPOMArHUT, 3JIEKTPOJBUTATETH
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysd 3HAHHUS O CBOWCTBAaX (U3UYECKUX SBICHUU U
Heo0X0ouMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IMPOCTble TEXHUYECKHUE YCTPONCTBA U U3MEPHUTENbHbIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUTATENb BHYTPEHHETO CrOpPaHUsl, 3JIEKTPOCKOIN, PEOCTAT), COCTABIATH
CXEMBI 3JIEKTPUUECKHX IIeTel ¢ MOCIeI0BaTEeIbHBIM U MapalljielIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHUS SJIEMEHTOB MIEKTPUUCCKUX IICTICH;
NPUBOAUTH TPUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOECTeUeHUs
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTOo TOBEICHUS B
OKpYKaroIlEeH Cpee;

OCYIIECTBIISITh MOUCK HHpopManuu (Qusndeckoro coaepxkanusi B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUN WU TYTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGOpPMAIMIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHOM;



UCTIOJIb30BATh MPH BBIMOJIHEHUH y4eOHBIX 33JaHUi HAyYHO--TIONMYJIAPHYIO JTUTEPaTypy
¢u3nyeckoro coaep)KaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn MHTrepher,
BJIAJCTh MPHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHe YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3UYECKOTO COJIEpIKaHUS, B TOM UHCIE
NyOJMYHO  TPEACTABIATH  PE3YNbTaThl  NPOCKTHOW  WJIM  HMCCIIE0BATEIBCKON
JeSITebHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BAaTh W3YUEHHBIN MOHATUIHBIN ammapar
Kypca (U3UKH, CONTPOBOXKIATH BHICTYIUICHNE MTPE3CHTALINECH;

OpU BBIOJHEHUHM Y4YeOHBIX TPOEKTOB M HCCIENOBAaHUNA (PU3NYECKUX IPOLECCOB
pacripenenaTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 33JadyaMH,
CIIEINTh 3a BBINOJHEHWEM IIIaHA JEHCTBHM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TIPYIINbBI, BBICTPaMBaTh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peIaTh KOH(IMKTHIL.

K xonmy oOydenus B 9 kjacce npeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

UCIOJIb30BaTh TIOHATHS: CUCTeMa OTCY€Ta, MarepuajbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOT0 IBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpEeHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTbh W MEPerpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO Teia, paBHOBECHE,
MEeXaHM4YeCcKhe KoyieObaHUsI U  BOJIHBI, 3BYK, UH(GpPa3ByK H  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJH30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIYCKaHUS W MOTJoLIeHus, anbda-, 6era- W ramma-
U3JTy4EHUs1, U30TOIIbI, SiZepHast SHEPreTUKa;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE IBHUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE TBUKEHHE, CBOOOIHOE Ma/IeHUE Tell, pABHOMEPHOE
JBIDKEHHE 10 OKPY)KHOCTH, B3aMMOJACWUCTBUE TeJl, pPEaKTHBHOE JBH)KEHUE,
KoJiebaTenbHOe JBMKEHUE (3aTyXarolle W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpaK€HHE 3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHHE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE
0enmoro cBera B CHEKTP M CIOKEHHE CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOro CHEKTpa H3JIy4eHHs)
[0 ONMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPHPYIOLINX
JTaHHOe (U3UYECKOE SBIICHHUCE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKpY’KaroIeM Mupe (B
TOM 4YHcle (U3UYECKUEe SBICHUS B MPUPOJIE: MPHIMBEI U OTIIUBHI, JIBIKEHUE TUJIAHET
ConHeyHOM cuCTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMHU, 3€MJICTPSICCHUE, CEHCMMYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa TeJ,
ONTUYECKHWE  SBJIEHUS B  MpHUpoAE, OHOJOTrMYecKoe JEeHCTBUE  BUIUMOTO,
yAbTPa(UOIECTOBOTO U PEHTICHOBCKOTO HW3IY4YEeHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4M, paJUOAaKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHHEPAJIOB,
JieiicTBUE PalMOAKTUBHBIX M3JIyYCHHI Ha OPraHU3M YellOBeKa), IIPU 3TOM IEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIACIATH CYIIECCTBEHHBIE CBOWCTBa (IIPU3HAKH)
(du3nUeCKUX SBICHHIA;

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UYECKUE SIBJICHUSA, UCTIONb3Ys (hH3HUECKUe
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla MPHU HEPAaBHOMEPHOM ABHKCHHH,
YCKOpEHHUE, MepeMeIleHne, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHHUs, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJTHOTO MaJeHHs, BEC Tesla, UMIYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHUYECKasi padoTa M MOIIHOCTh, MOTEHIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHI[HAIbHAS SHEPTUSI CHKATOM MPYKUHBI, KHHETUYECKast



JHEprus, TOJHAas MEXaHW4ecKas OSHEprus, MepuoJ W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYyKa M BBICOTAa TOHA, CKOPOCTb CBETA, I1OKA3aTellb MPEIOMIICHUS
Cpefbl), IPH ONUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (DOPMYIIBL,
CBSI3bIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYUHY C OPYTMMH BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ysl 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUIN CYNEPHO3ULMU CHUII,
IPUHIUI OTHOCUTENbHOCTHU [ anuiest, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKEHHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3aps0BOrO U
MaccoBOrO0 4YHCENI TpU SIACPHBIX peakUusX, HOpU ITOM JaBaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd  MPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPHUYUHHO--
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHUE M3 2—3 JIOTMUECKHX IIIaroB ¢ OMOPOH Ha 2—
3 u3ydeHHBIX CBOMCTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIC 3a/1a4M (OMUPAIOIIUECsS HAa CUCTEMY U3 2—3 ypaBHEHHMIA), UCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIN3a
yCIOBHS 3a/aud 3alMChlBaTh KPATKOE YCIOBME, BBIABIATH HENOCTAIOIIME WM
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAMMBIE JUI PELICHUS,
IPOBOIUTH PACUYETBl U  OLEHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YEeHUs
(bU3HYECKON BETUYNHBL;

pacro3HaBaTb HPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU TMOMOLIM (U3UUECKUX
METOOB,  MCIOJB3ysl ~ ONMCAHUE  MHCCIEINOBAaHUS,  BBIIEIATH  IPOBEpPAEMOE
NPENONI0KEeHNE, OICHUBAaTh IMPABMIIBHOCTh MOPsAKA IPOBEACHUS HCCIESIOBaHUA,
JieN1aTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHUH U OIBITOB;

IPOBOJIUTH ONBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB
Tel (M3ydeHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBUCUMOCTh
nepuoJia KojuebaHuil NpyKMHHOTO MAasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIbIX KOJeOaHHH, MPSMOIMHEHHOE PaclipOCTpaHEHHE
CBETa, DPa3JIo’KeHHE OEoro CBeTa B CIHEKTP, M3YYEHHE CBOICTB M300pa)keHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pa’keHHUs IpeaMeTa B COOHMpAloUIel JIMH3E,
HaOJIIOZICHUE CIJIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIyYEHHs): CAMOCTOSTEIIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PyYAOBaHMS, OMIUCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOIUTH THPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMUU, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMOl BENWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOLIEH JIHH3BI),
000CHOBBIBATH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEpPEHMH (3aBUCUMOCTh IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJgbHOM CKOPOCTH, IepHoja KojeOaHMM MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXEHUS CBETa OT yria MaJeHUs U
yIila NpeJoMIICHHsI OT yIJa MajeHus): IUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yAbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(Gu3n4ecKux BEIMYMH B BHUJE TAaOIUI U rpadUKoB, JeaaTh BBIBOABI 110 pe3ybTaTaM
UCCIICIOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (QU3NYECKUX BEJIWYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO Ia/ieHus,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJIbXKEHUs, MEXaHHuecKas padora u



MOIIHOCTb, 4YacTOTa M TepHoJ]] KoJeOaHUI MaTeMaTHYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKass CHJia COOHMpAIONIeH JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCICPUMEHTAIBHYIO YCTAHOBKY W BBIIOJHSATH
U3MEpEeHUs, ceays MPEeUI0KEeHHON MHCTPYKIMH, BBIYUCIATh 3HAUEHHE BEIUYMUHBI U
aHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C Y4E€TOM 3aJaHHOM IOTPEIIHOCTH
W3MEPEHHI;

coOioaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOAEJeH: MarepHaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUECUHBI HMCTOYHHMK CBETA, Jy4Y, TOHKas JMH3a,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb AaTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPON HA UX ONHCAaHUs (B TOM YHCIE: CIIUIOMETP, JATYUKH MTOJIOKEHUS,
pPacCTOSIHUA U YCKOPEHHUsI, paKkeTa, 9X0JI0T, OYKH, IEPUCKOII, poToanmnapaT, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaxX (PU3UYECKUX SABJICHUN U HEOOXOMUMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHYHBbIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOIECCOB NMPHU PEUICHUH Y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBbI JJISl MOCTPOCHHSI U300paKeHHU B MIOCKOM
3epKalie ¥ cCOOMparomieit TuH3e;

NPUBOANTH TPHUMEPH (HAXOAUTh HWH(OOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30IaCHOCTH TMpH OOpaIleHud ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKpYXKAaroIlEeH Cpee;

OCYIIECTBIISITh TMOUCK uHbopManuu (Qunudyeckoro cojepxxkanuss B HTepHere,
CaMOCTOSITENIbHO (POPMYIMpPYs] TOUCKOBBIM 3alpoc, HAXOIUTh IYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TIOJY4YE€HHOW MH(GOpMAIlMM HAa OCHOBE HWMEIOMIMXCS 3HAHUHA H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BHITIOJHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/eTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

c0371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIIECHHS HAa OCHOBE MH(MOPMAIH
U3 HECKOJBKHUX HMCTOYHUKOB (PU3UUYECKOTO COACp)KaHUS, IMYOJUYHO TPEACTaBIATH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENbHOCTH, PU 3TOM TPaAaMOTHO
UCIIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasjaena (U3uKH U
COMPOBOXAATh BBICTYIUICHHE Tpe3eHTalueld C y4y€ToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMpPorpamMmbl Bcero Oﬁﬂ TPOIBHEIC pﬁaRanecxne o0pa3oBaTejibHbIE
padoTsl padoThbl pecypesi
Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MHUpa
11 T ) bubmuorexa [JOK
: H3HKa - Hayka o HpHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 PU3HIECKHUC BETHIHHEI 2 ! https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBINM METO]T ITO3HAHUS 2 1 Eubmorexa LIOK
’ yd & https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pasznea 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCcTBa
2.1 CtpoeHue BelIeCcTBa 1 bubmorexa LIOK
’ p m https://m.edsoo.ru/7f416194
29 JIBMyKeHHEe 1 B3aMOACHCTBHE YaCTHUII ) 1 bu6mmoreka [IOK
’ BEIlECTBa https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2.3 ArperarHble COCTOSIHMSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pa3nen 3. /IBu:keHMe M B3auUMo/aelicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanureckoe ABHKCHHE 3 https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
3.2 Mnepups, macca, mi0THoCTs 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bugpt cun 14 ! 2 https://m.edsoo.ru/7f416194




Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpAbIMU 3 bu6mmoreka [IOK
’ TeJIaMH, KHIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 HaBieHue KuIKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoc(heproe naneHne 6 https://m.edsoo.ru/7f416194
4.4 JleficTBHE )KUIKOCTHU U ra3a Ha NOTPyKEHHOE 7 1 3 bubmmoreka [IOK
’ B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pazaeny 21
Pa3znen S. PaboTa 1 MOIIIHOCTB. JHEPIUs
bu6mmoreka [IOK
> Pabora n momEoCTE 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>:2 Tpoctere mexaHnsmE! > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 Mexanmieckas sneprus 4 1 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 12




8 KJIACC

KoJanuecTBo 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /m NpoOrpamMmbl Bcero Kontpoabueie  Ipaxtuieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Pa3gen 1. TensioBble siBJIeHUSA
. bu6mmoreka [IOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1 ce
bubmuorexa [JOK
1.2 Ternosbie mponeccy! 21 ! > https://m.edS(I)lo.ru/7f4l 8lce
Hroro no pasneny 28
Pazgen 2. DiiekTpuyecKkrue 1 MArHUTHbIE SIBJICHUS
21 DJIEKTPUYECKUE 3apsi/ibl. 3apsKEHHbIC Tela 7 1 bubmuorexa [JOK
) 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 Eggg'il/ﬁee?sg)orﬁﬂ f4181ce
2.3 MarnuTtHsI€ SIBICHUS 6 1 1.5 Eggsl;l/ﬁeeﬁasiorﬁﬂ 4181 ce
bubmuorexa [JOK
24 DTICKTPOMATHHUTHAS M IYKIHA 4 https://m.edscl){).ru/7f4 181ce
Hroro no pazneny 37
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5




9 KJIACC

KoJanuecTBo 4acoB JJIeKTPOHHBbIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n HpOrPAMMEL Beero KOﬁHTpOJIbele l'IpﬁaKanecxne 06PA30BATEILHBIE
padoTsI padoThI pecypesi
Pa3zgen 1. Mexannueckue siBJICHHUS
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
. Bbu6nuoreka [JOK
1.2 BsanmoelicTeue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKomHbI COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasnen 2. Mexanuveckne Ko0JieOaHUS U BOJHbI
Bbu6nmuoreka [JOK
2.1 Mexannyeckue Kojie0aHus 7 3 https://m.edsoo.ru/741ada6
Bbu6nmuoreka [JOK
2.2 MexaHnueckre BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f4 1 ada6
Hroro no pasneny 15
Pa3znen 3. DiieKTPOMATrHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubmuorexa [JOK
) 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbIe IBJICHUS
Bbu6nuoreka [JOK
4.1 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f4 1 ada6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 bubmorexa LHOK

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




bu6mmoreka [IOK

4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 https://m.edso0o.ru/7f4 1 adat
Hroro no pazneny 15
Pa3znea 5. KBanTtoBble IBJIeHUSA
51 1 « 4 1 bubmuorexa [JOK
. CIyCKaHHE U TIOTJIONICHHE CBETa aTOMOM https://m.edsoo.ru/741ada6
bu6mmoreka [IOK
32 CTpoenme aToMHOro si7pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Fnepubie peaxuy 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3zgea 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS 9 ) bu6mmoreka [IOK
) Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 27




IHOYPOYHOE INTAHUPOBAHHUE

7 KUIACC
KoanyecTBo yacoB DJIEKTPOHHBIE HH(PPOBLIE
Nen/m  Tema ypoka Konrpoabnsie  IIpakruueckne  00pa3oBaTe/ibHbIe
Bcero
padoTsI padoThbI pecypcebl
1 ®dusuka — Hayka o npupoje. SBiIeHus Ipupoabl 1
DuU3nYeCKUe IBICHUS 1
3 ®u3nYeCKUe BEIMYMHbBI U UX U3MEPEHUE 1
VYpoxk-uccienoanue "M3mepenue remnepaTypbl
4 IIPU TIOMOILM KUAKOCTHOIO TEPMOMETPA U 1 1
JaTYMKa TEMIIEPATyphl"
Mertobl Hay4HOTrO TTo3HaHuA. Onucanune bu6mmoreka [IOK
5 - . 1
(bU3NYECKUX SIBICHUH C TTOMOLIbIO MOJETIEH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenoanue "[IpoBepka runoTesbl:
6 JAILHOCTH MOJETA IIapuKa, MyIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA
nycka'
7 Crpoenue BeniecTBa. ONBITH, JOKa3bIBAIOIINE 1 bubmmoreka [JOK
JTMCKPETHOE CTPOSHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KEHUE YacTHIl BEIIECTBA 1 bubmuorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONbITH IO HAOTIOICHUIO | 1
TEIJIOBOTO PACUIMPEHHUS T'a30BY
10 ArperaTHbl€ COCTOSIHUS BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHM BOJIBI.
11 O60061eHue 1o pa3 ey «Ile BOHa‘IaJ'IBHHBIe 1 bubmorexa LHOK
Hl pasiely p https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUHU BEUIECTBA»
12 Mexanunyeckoe aBr>xeHue. PaBHoMepHoe u 1 bu6mmoreka [IOK
HEpaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05¢c6
13 Cxopoctb. Equnuiisl ckopoctu 1 bubmmoreka [JOK




https://m.edsoo.ru/ff0a079¢

14 Pacder nytu 1 BpeMeHM ABUKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 HNueprusa. Macca — Mepa UHEPTHOCTH TEN Egg;%ﬁ?jsigﬁ/ 02010
16 IImorHOCTE BemectBa. Pacyer maccel 1 00beMa bu6mmoreka [IOK
TeJa o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha"60paT0pHa;1 pabota «OnpeneneHue mioTHOCTH
TBEPIOTO TEJIA
18 Pemenue 3amgad mo reme "IlnoTHOCTH BemiecTna" bubmorexa [IOK
https://m.edsoo.ru/ff0al23¢
19 Cuna Kak XapakTepUCTHKA B3aUMOICHCTBHS TEN.
Cuna ynpyrocrtu. 3akoH ['yka
Jlaboparopnas pabota «3ydueHne 3aBHCUMOCTH
20 pacTspkeHus (aedopMaIii) Npy>KHHbI OT
MIPUIIOKEHHOHN CHITBD)
21 [[ABnenue Tsarorenus. Cuia TSHKECTH
2 CBs3b MEXKY CUIION TSKECTH M Maccou Tena. Bec bu6mmoreka [IOK
tena. Pemenne 3amay mo teme "Cuna tsoxectu" https://m.edsoo.ru/ff0al778
23 Cuia TsKecTH Ha Apyrux miaHetax. Gusnueckue bubmmoreka [JOK
XapPaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0al1502
bubmuorexa [JOK
24 Msuepenue cna. Jlusamonmerp https://m.edS(I)lo.ru/fanISCC
bubmuorexa [JOK
25 Bec Texa. Hesecomocts https://m.edscl){).ru/fan1778
26 Cnon(ezme AIBYX CHJI, HANPAB/ICHHBIX I10 OJHOM bubmmoreka [JOK
npsiMoii. PaBHOIEHICTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 PeuieHHe 3a7a4 no teme "PaBHOnECTBYIOMIAS
CHII
28 Cuna Tpenus u e€ Bubl. TpeHue B IpUpoje u bubmmoreka [JOK

TCXHUKE

https://m.edsoo.ru/ff0alb9c




Jlabopartophnast pabota «/3yueHne 3aBUCUMOCTH

29 CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI IABJIEHUS U bubmorexa [IOK
XapakTepa COMPUKACAIOIIUXCSA TOBEPXHOCTEM hitps://m.edsoo.ru/fflalcc8
30 PemeHI/Ieu 3ajia1 Ha Onpe/ieNeHue
PaBHOJICHCTBYIOIICH CHITBI
31 516:]:)136(;;2:(:?:: ;%ggﬁfﬁ;? (ezlfstﬂié,Hnbl» bubmorexa [TOK
(PaBHOJGHCTBYIOIAs CHITY ’ ’ https://m.edsoo.ru/ff0alde0
KonTpomnbHas padota mo Temam: «MexaHUYECKOe
32 IBIDKEHHEY, «Macca, INIOTHOCTEY, «Bec Temay,
«['paduueckoe n3obpaxxkenue cuiny, «Cuib»
33 JHapnenne. CiocoObl yMEHBIICHUS U YBEIUYCHUS bubmmoreka [IOK
JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubmmoreka [JOK
00BbéMa, TeMIiepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMH TEIAMHU, bu6mmoreka [IOK
JKUJKOCTSIMM | ra3amu. 3akoH [Tackas https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KMAKOCTH U Tas3e, BHI3BAHHOE Bbu6nmuoreka [JOK
JIEICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBleHre B KHUJIKOCTH U bu6mmoreka [IOK
rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
Bbu6nuoreka [JOK
38 Coobmarommuecs cocy et https://m.edsi.ru/fﬂ)aZWO
39 I'mppasinueckuii npece bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBOM )KUAKOCTHBINA HACOC
41 ATmocdepa 3eMiH ¥ IPUIMHBI €€ CYIeCTBOBAHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe gaBiieHue Eggg@ﬁiﬁ(ﬂgﬁ/ ff0a2b5a
43 N3mepenue armochepHoro nasieHus. OnpIt bubnmoreka [IOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTbH aTMOC(HEPHOTO TaBJICHHS OT BBICOTHI

bu6mmoreka [IOK

44 HaJ YpPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoun. AtmochepHoe gaBiieHHEe Ha bubmmoreka [JOK
45
pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme " AtmochepHoe
nasienue"
47 JlercTBrE KUIKOCTU U T'a3a Ha MOTPYKEHHOE B bu6mmoreka [IOK
HUX TeJO0. ApXHUMEIOBa cuja https://m.edsoo.ru/ff0a3276
JlaboparopHas padora «Onpenenenue
48 BBITaJII)KI/IBEIOI_LIé)ﬁ CHIIBI ;[eé)cﬁsy}omeﬁ Ha TeJIo bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTh)
JI TOpHAas Ta o teMe «MccnemoBanu
19 | o s nnone ot ot bumtorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B XKHUJIKOCTh YaCTH TEIIa»
Bbubnmuoreka [JOK
>0 Hnasanue Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHncrpynpoBanue
51 apeoMeTpa WIH KOHCTPYUPOBAHUE JIOAKU U
omnpeaeseHue e€ rpy30noabEMHOCTH"
Pemenne 3amad mo remam: «IlnaBanue cynos.
52 Bosnyxonnazllsaﬂne» «JlaBneHue TBep;[Hz,(HTen bubmorexa [IOK
. ’ ’ https://m.edsoo.ru/ff0a3654
JKHIKOCTEH M ra3oB»
53 KontponbHas padota 1o Teme «/laBneHue
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanueckas pabora https://m.edsoo.ru/ff0a3f82
Bbubnmuoreka [JOK
55 MomHocTh. EMUHUIIEI MOIITHOCTH https://m.edsoo.ru/f0a3f82
56 Ypoxk-uccienoBanue "Pacuétr MOIIHOCTH,
pa3BUBaeMOM P NOIbEME 1O JieCTHHULIE"
57 IIpoctele Mexanu3msl. Peruar. PaBHOBecue cuil Ha

pblyare




Pbruaru B TexHuke, ObITY U IPUPO/IE.

. bu6mmoreka [IOK
58 Jlaboparopnas padota «VccnenqoBanue ycioBuid 1 0.5 https://m.edsoo.ru/fl0ad78e
paBHOBECHsI pbIYara
59 Pemenue 3agad nmo reme «Y cloBUSI paBHOBECHUS 1 bu6mmoreka [IOK
phIyara» https://m.edsoo.ru/ff0a48a6
KoadduunenT nosneznoro neiicTBust MexaHu3Ma.
60 Jlabopartopnas padora «3mepenne KII1/] 1 0.5
HAKJIOHHOM IIOCKOCTH
61 Pemenue 3agau mo reme "PaboTa, MOIIHOCT®, 1 Bbu6nmuoreka [JOK
KITO" https://m.edsoo.ru/ff0a4c48
62 Mexanunyeckas 3Heprus. Kunernueckas u 1 bu6mmoreka [IOK
MOTEHIIMATbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPrUn 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT O TeMe "DKCIepUMEHTAIbHOE
64 OIpE/eNeHHE HIMEHEHUA KUHETHYCCKOHN 1 1 1
MOTEHIIUATBLHOW YHEPTUH MPU CKATHIBAHUH TEJa T10
HAKJIOHHOM IIJIOCKOCTH"
65 Kontponbnas padota nmo teme «Pabora u 1
MOIIHOCTb. DHEPTHUs»
66 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o teme 1 bubnmoreka [IOK
"Mexa"Hnyeckoe IBrxeHne" https://m.edsoo.ru/ff0adeeb
67 PesepBubIil ypok. Pabora ¢ TekcTamu mo Teme 1 bubmuorexa [JOK
"JlaBieHue TBEPABIX TEIN, KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
PeseprubIil ypok. Pabora ¢ Tekctamu mo Teme
68 " N 1
PaboTa. MoniHocTs. DHeprus
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KJIACC

KoanuecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBBbIE

JI:;_)H Tema ypoka Beero Kontpoabnbie IIpakTuyeckue o0pasoBaTejbHbIe
padoTbI padoThI pecypcbl
1 OCHOBHBIE TOJIOKEHHST MOJIEKYIISIPHO-KMHETUYECKOM 1 bubmuorexa [JOK
TEOPHH U MX OIBITHBIC IOJATBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPIOTO, )KUIKOTO B Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSIHHM BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSTHUY BEIECTBAa HA OCHOBE 1
MOJI0KEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmieckne u amopdHsie Tena 1 https://m.edso0o.ru/f0a5800
6 CmaunBaHue U KanwUIspHOCTb. [loBepXHOCTHOE 1 bubmmoreka [IOK
HAaTSOKCHHE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TermioBoe pacuIMpeHne U CKxaTue 1 https://m.edso0o.ru/f0a5a26
2 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO 1
TETIOBOTO ABUKEHUS YaCTHI]
9 Bayrtpennss sueprusi. CriocoOb ”3BMEHEHUS 1 bubmuorexa [JOK
BHYTpPEHHEH YHeprun https://m.edsoo.ru/ff0a5c60
10 Buael Temionepenauu 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "IIpakTudeckoe UCTIOIb30BaHUE Bubmuotexa [OK
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPHAIIOB B EJISAX 1 1 https://m.edsoo.ru/f0a65¢0
sHeprocOepexeHus" — )
Bbu6nmuoreka [JOK
12 KonuuectBo TemnoTel. Y aeabHas TEMIOEMKOCTD 1 https://m.edsoo.ru/f0a6976
13 VYpaBHeHue TermoBoro 6ananca. TermmoooMeH u 1 bubmuorexa [JOK

TCIIJIOBOC PAaBHOBCCHC

https://m.edsoo.ru/ff0a7088




Jlaboparopnas padota "UccnenoBanue siBIeHUS

bu6mmoreka [IOK

14 TGHJI(?'O6MeHa IIPY CMEIIMBAHUU XOJIOAHOU U ropsiyeit https://m.edso0o.ru/f0a6a98
BOJIbI
Pacuyer konmyecTBa TEMIOTHI, HEOOXOAUMOTO IS
15 HarpeBaHus TeJa U BBIIEISEMOr0 UM TIPH
OXJIKICHUHN
16 Jlaboparopnas padota "Onpezenenne yaeapbHOu bubmuorexa [JOK
TEIJIOEMKOCTH BeriecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUMBA. Y IeJbHAs TEMJI0Ta CrOPaHUs bubmorexa [IOK
https://m.edsoo.ru/ff0a7b5a
18 [Ina