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MNOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpa3oBaTenbHON mporpamMmsbl, mpenctaBieHHblx B DPI'OC 00O, a Takxke ¢ y4€rom
dbenepanbHOl paboueld mporpaMmbl BocmUTaHUs W KOHIENIMH TpernojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanre  mporpaMmbl 1o  (U3WKE ~ HampaBiieHO  Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYArOIIMXCS W OpraHu3aluio u3ydeHus (u3mku Ha
JeSTeIbHOCTHOW OCHOBe. B mporpamMe mo (u3uKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanmu3anuu  TpeboBanuit ®I'OC OOO k mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TakKKe  MEXKIpPEIMETHbIe  CBS3U
€CTECTBEHHO-HAYYHBIX Y4COHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.
[Iporpamma no ¢u3mke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuaia Mo rojam
oOydeHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO TMOCIEI0BATEILHOCTh HM3YUCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEepKaHus U y4€Te BO3PACTHBIX
ocobeHHOCTeH 00ydaronIuXxcs.
[Tporpamma o ¢usuke pazpadboTaHa C 1eJbI0 OKa3aHUsI METOJUYECKON MOMOIIN YUUTEIIO
B CO3aHMH paboyeii MPOrpaMMBbI 10 y4eOHOMY MPEAMETY.
Ou3rKa SBISIETCA CUCTEMOOOPA3YIOLIUM AJI €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJNBKY (PH3UYECKHe 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB M SIBICHUH, N3Y4aeMbIX XHUMHEH,
Ouosiorueii, actpoHoMuel u (GU3NIECKO reorpadueid, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsieT HauOojee sICHble O0pa3ibl MPUMEHEHHS HAYYHOTO METOojIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
Opna W3 TNaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
Nzyuyenune ¢u3uku Ha 0a30BOM YpOBHE IMIpEAINoJiaraeT OBJIaJIEHUE CIEAYIOIUMU
KOMIIETCHTHOCTSIMU, XapaKTEPU3YIOITIMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:
® Hay4HO OOBSCHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W KCIOIH30BaTh HAyUYHBIC IOKA3aTENbCTBA IS
MOJTy4EHUS BHIBOJIOB.
Ilenn wm3ydyeHus (U3MKKA HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OMpECICHBI B
Konnemnuu npenogaBanus yuyeOHoro npeamera «Du3nka» B 00pa30BaTeIbHBIX OPraHU3AIUIX
Poccuiickoit ®enepanuu, peanu3yrONMX OCHOBHBIC O00IIe00pa3oBaTeIbHBIE IPOTPaMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunuctepctBa npocsemieHust Poccuiickoin @enepaunn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Henu nzyyenus pU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydYalolUXcs K HAyYHOMY H3YYEHHUIO
MPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

® pa3BUTHE TPEACTABICHWH O HAy4HOM METOJIE TMO3HaHHA U (hopMHupoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

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

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymiedi mnpodecCuoHaAIbHON
NesATeTLHOCTH, CBSI3aHHOMN ¢ (DM3UKOM, MOATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTPaBIICHUU.



JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0Opa3zoBaHus 00eCIIeUYnBACTCS PEIICHUEM CISAYIOIINX 3a1ay:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBa, O MEXaHUYECKUX,
TEIUIOBBIX, AIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpeTeHHe YMEHUl ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BaHNEM TIOyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUS NPOCTEUIINX pPACUETHBIX 3a/lad C MCIOIb30BAaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YyMEHUW HAOMIOJaTh TNPUPOAHBIC SBICHUS W  BBIOJIHATH  OIBITHI,
nabopaTopHble paboOTHl M HKCIEPUMEHTANbHBIE HCCICAOBAHUS C HCIIOJIBb30BaHHUEM
U3MEPHUTENIbHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HMH(OpPMAIUEH (UIUIECKOTO COACpIKaHUS, BKIIOYAs
UHPOPMALIUIO O COBPEMEHHBIX JOCTIKEHUSX (U3MKH, aHaJIU3 M KPUTHUECKOE
OIICHUBaHKWE UH(POPMAIINH;

® 3HAKOMCTBO CO cdepamu mpohecCHOHATHLHOU AeSITeNbHOCTH, CBI3aHHBIME C (U3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (DU3HMUECKON HAYKU.

Ha u3ydenune ¢usukum (6a30BbIN YpOBEHB) Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 dacoB (2 daca B
HEJIEIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemselii B mporpamme 1o (pu3ukKe mepeueHb Ja00opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YUUTENb JelaeT BbIOOp MpoBeneHHUs TabopaTOpHBIX padoT U
OIIBITOB C YU€TOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00YJaIOMUXCsl, CITUCKA YKCIIEPUMEHTATbHBIX
3aJJaHMii, TIpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

Pa3nen 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MUpa.

®dusuka — Hayka o npupoze. SABneHus npupoasl. OU3NUECKUEe SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusnveckue BenWuuHbL. 3Mmepenue ¢usznueckux BeauuuH. Dusnyeckue NPHOOPHI.
ITorpemuocTs n3MepeHuid. MexayHapoaHasi CUCTEMA €IMHMULI.

Kak ¢wu3uka u apyrue ecTecTBEHHbIE HAYKH M3YYarOT MPHUPOAy. EcTecTBeHHO-HaydHBII
METOJ] TIO3HAHWS: HaOIIOJeHHe, IMOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABM)KCHHE THIIOTE3,
9KCIIEPUMEHT [0 TPOBEpKEe TUIOTe3, O0O0bsicHeHHue HabmogaemMoro spieHus. OmnucaHue
(U3HYECKUX SIBJICHUN C TIOMOIIBIO MOEIEH.

Hemoncmpayuu.

1. MexaHudeckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SBJICHHUS.

2. @®wusndeckue MpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IU(PPOBHIM

npubopoMm.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenue 1EHbI JEICHUS IIKATbl U3MEPUTEIHLHOTO MPUOOpA.
N3MepeHne pacCTosTHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.
Onpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenune temmeparypsl OpU TMOMOIIM >KUIKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEpaTyphl.
6. IlpoBeneHue wucciieqoBaHUS MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIEHHOTO TOPU30HTAIIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pazMepbl. ONBITH, JOKa3bIBAKOLIUE
JTMCKPETHOE CTPOEHHUE BEILIECTBA.

JBmxkenue dactui BemiecTBa. CBA3b CKOPOCTHM JIBUKEHHSI YacTUI[ C TEMIEpaTypoOu.
BpoynoBckoe nBmwkenue, nuddysus. B3aummojaeicTBhe YacTHIl BEIIECTBA: MPUTSHKECHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHM U  TBEPIBIX
(kpucTamnyeckux) Teia. B3auMocBs3b MeEXJy CBONCTBAMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

Jemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JABUKCHUSI.

2. Habmonenue nuddysun.

3. HaGmionenue siBieHU, OOBICHSIOMIMXCS NMPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUIL

BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCIOIb30BaHUEM GoTorpaduii).

2. OMnpITHI 110 HAOIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEUCTBHS CUIT MOJIEKYJISIPHOTO MIPUTSIKECHUS.

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

Mexannueckoe JABWXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacd€T myTu U BpeMEHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumoneicTBUEe Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BEIIECTBA.
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Cwia Kak XapakTepucTuka B3aumoneucTBus Ttein. Cuna ymnpyroctd U 3akoH [yka.
N3mepeHne cuiabl C MOMOINBK JWHAMOMETpa. fIBiaeHuEe TAroTeHus U cuia Tsokectd. Cuta
TSXKECTU Ha JIpyrux mianerax. Bec tema. HeBecomocTh. CroxeHue Cuil, HalpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGnronenre MeXaHHMYECKOTO ABMXKCHUS TEIA.

N3MepeHnne CKOpoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue sSBJICHUS] HHEPITUH.
Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.
CpaBHeHHE Macc MO B3aUMOJECHCTBHUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.
JIaﬁopamopHue padomul u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIapuKa B >KUIKOCTH, MOJENU
AIIEKTPUIECKOTO aBTOMOOUJIS M TaK Jjanee).
2. OmpeneneHne CpemHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapyuKa MO0 HAaKJIOHHOH
IJIOCKOCTH.
Ornpezenenne MmI0THOCTHA TBEPJOTO Tea.
4. OmpITbl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh PACTsDKEHUs (aedopmMariui) npy>KUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenune. CriocoObl yMEHBIIIEHUS U YBEIHMYCHUSI 1aBJieHHs. J{aBieHue raza. 3aBUCHMOCTh
TaBJICHUS Ta3a OoT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TelaMU, KUIAKOCTSIMHU
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmiaromecs cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIIHOM
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBJIeHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTrpyXEHHOE B HUX TeJO. BrITankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBneHuUst )KUJKOCTbIO U Ta30M.

Coo0maronyecs: CoCy/Ibl.

I'mopasnuueckuii nmpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO TABJICHHS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHUJIBI OT 00bEMA MOTPY)KEHHOW YacTH Telna M

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcioBrne mIaBaHMs TeN: IJJABAaHWE WJIM IIOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN Teja U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHON B JKUIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIOIIEH CHIIBI, JCHCTBYIOUIEM Ha Te€lO0, HNOTPYXEHHOE B
KUJKOCTb.

SIS

(O8]

S e

~



3. IlpoBepka HE3aBUCHMMOCTH BBITAJKHUBAIOLIEH CHIBI, JACHCTBYIOIIEH Ha Telo B
JKUJKOCTH, OT MACCHI TeJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIIKUBAIOIIECH CHIIbI, ACHCTBYIOIICH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJIKOCTH.

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

Pasznen S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

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

Mexanunueckast sHeprus. Kunermueckas W mnoTeHIuanbHas sHeprus. llpeBpaineHue
OJHOTO BHJIa MEXAHWYECKON YHEPIUH B IPYroi. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS MPH PABHOMEPHOM JABW)KEHHMM Tella IO

TOPU30HTAIILHON ITIOBEPXHOCTH.

2. HccnenoBaHue yciaoBU paBHOBECHS pblyara.

3. Usmepenue KII/l HakIOHHON MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTUH.

8 KIIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO--KHHETUYECKOW TEOPUM CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJeKyd. OmNbITbl, MOATBEPKIAIOIIUE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauuMBaHME M KanwUISIpHbIE siBIeHUs. TerioBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMKEHHUS YaCTULL.
Buytpennsis  sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH DSHEpPruu: TeIionepeaadya u
coBepirieHre paboThl. BUIbI TerUIONepeaun: TerIonpoOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.

KoimuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BelIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue W OTBepleBaHHWE KPUCTALTHYECKUX
BEIIECTB. YJeNbHas TeruioTa IuiaBieHus. I[lapooOpa3oBanue u KoHAeHcamus. VcmapeHwue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphl KHIICHHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayXa.

DOHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[Mpunuuner pabotel TerioBbix nBurareneid KIIJ[ rteruoBoro pasuratens. TeruioBsie
JIBUTATEIH U 3alIUTa OKPYKarOLEH Cpeibl.

3aK0OH COXpaHEHUs U MPEBPAILCHHs SHEPTUU B TEIVIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. HabmiogeHue OpOyHOBCKOTO JBUXKEHUSI.

2. Hab6monenue nuddysun.

3. HalGnronenwue siBeHUN CMauyuBaHUS U KaTUJUISIPHBIX SIBJICHUU.

4. HalGmoaeHue TenjaoBOro pacuimpeHus Tel.

5. V3meHneHue naBieHHs ra3a npu U3MEHEHNUH 00bEMA U HArpeBaHUM UITH OXJIaKICHUU.



[IpaBuna uzmepenus TeMnepaTypsol.

Buael Temionepenayun.

OxJtaxIeHne mpyu COBEPIICHUHN PaOOTHI.

9. HarpeBanue ipu coBepiieHUH pabOThl BHEITHUMH CHIJIAMH.

10. CpaBHEeHME TEIIIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HaOmroneune KuIeHus.

12. HabmroieHre moCTOSHCTBA TeMIIepaTyphl MPH IJIaBJICHUH.

13. Mozmenu TeImI0BbIX IBUTaTENICH.

Jlabopamopuvie pabomul u onvimel.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WUJTU caxapa.

OnbIThI 10 HAOIIOEHHUIO TETNIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
OnpeneneHue qaBICHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka THMOTE3bl JHMHEHHOW 3aBHCHMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HaOmroneHue M3MEHEHUs BHYTPEHHEW DHEPrUU Tejla B PE3yJIbTaTe TeIulonepeaadun 1

paboThI BHEITHHUX CHIL

8. HccrnemoBaHue sBICHHS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOHON M TOPSTUYCH BOJIBI.

9. Ompenenenue KOIWYECTBA TEIUIOTHI, IOJTYYEHHOTO BOJOW MpPH TEIIOOOMEHE C

HarpeTbIM METAJUNINYECKUM LUINHAPOM.

10. Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenre OTHOCUTENILHON BIAXKHOCTH BO3AyXa.

13. Onpenenenne yeabHOW TEIIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHS.

OnekTpusanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anMmoneicTBUE 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTB CHJIBI B3aMMOJCHUCTBHS 3apsHKEHHBIX TENl OT BEITHYUHBI
3aps0B U PACCTOSTHUS MEKTY TEIaMH).

Onexrpuueckoe nose. HanpsxEHHOCTh 3nekTpuueckoro nois. I[IpuHuun cynepno3unuu
AJIEKTPUYECKUX T0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuueckux 3apsioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
atoma. [IpoBOAHMKH U TUANEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTOuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. OJEeKTpuyeckoe Hamnpsbkenne. ConpoTUBICHUE
MpPOBOJIHUKA. YIeIbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma i ydacTKa LEMH.
[TocnenoBarenbHOE M MapalIeIbHOE COEAMHEHUE TIPOBOHUKOB.

PaGota 1 MOIIHOCTH ANIEKTPUUECKOro ToKa. 3akoH [koyns—JleHna. DnekTpuieckue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHuThl. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue U1 Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE 1ose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @Papazges. SBiaeHue BIEKTpOMarHUTHOM  uwHAyKuMU. IIpaBumo  Jlenna.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS AIEKTPUYECKOW DSHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.
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DneKkTpuszanus Ted.

JIBa poza NEeKTPUYECKUX 3apsAI0B M B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOCTaTUIECKAss HHIYKIIMSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsII0B.

[TpOBOAHMKH U TUDIIEKTPUKH.

MogenupoBaHue CUTIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.

M cTOYHUKH OCTOSTHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUM TOK B AKUJIKOCTH.

. 'a30BB11 paspsn.

. I3MepeHue cuibl TOKa aMInepMeTpOoM.

. I3mepenue 351eKTpuuecKoro HanpsKeHUs BOJIBTMETPOM.

. PeocTtaTt u Mara3uH conpoTHBIIECHHUIA.

. B3auMoeicTBre MOCTOSHHBIX MarHuTOB.

. MonenvupoBanre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJTOCOB MarHuTa.

. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

. OnsIT Opcrena.

. MaruuTtHOe nojie ToKa. JJIEKTPOMAarHmr.

. JlelicTBME€ MarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTpOJBUTATENH TOCTOSIHHOT'O TOKA.

. UccnenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOW UHAYKIWH.

. OnbiTel @apages.

. 3aBUCUMOCTb HalpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUS.
25.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimel.

AN

10.
11.
12.

13.
14.
15.

16.
17.

18

OnbITh! 10 HAOIIOACHUIO SJICKTPU3ALUH TET UHAYKLIUEH U IPU COTPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS 3JIEKTPHYECKOTO OIS HA TPOBOJHUKH U TUAJICKTPHUKH.
CO6opxka u mpoBepka paboThl IEKTPUIECKOM LEMH MOCTOSIHHOTO TOKA.

N3mepeHne 1 peryIupoBaHue CHITBI TOKA.

W3mepeHue u peryaupoBaHie HapsKSHHUS.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS
pe3ucTopa M HapsHKEHUS Ha PE3UCTOPE.

OmbITHI, JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  DJICKTPHYECKOTO  COINPOTHBIICHUS
IPOBOJHHKA OT €TI0 JJIUHBI, IJIOIIAIU TONIEPEUHOr0 CEUEHHs U MaTepHaa.

[IpoBepka mpaBwiIa CIOKEHUS HANPSDKEHUH TIPH IOCIENOBAaTEIbHOM COCAMHEHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBwmiIa JUIS CHIIBI TOKA TIPH apalIeIbHOM COSTMHEHUH PE3HCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHne MOIHOCTH IEKTPUIECKOTO TOKA, BBIICIEMO Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIAMIOYKY, OT HAIpsDKEHUS
Ha HEWH.

Onpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

W3ydyeHue MarHUTHOTO TMOJII TOCTOSHHBIX MAarHUTOB IPH HMX OOBEAMHEHUH U
pas/ieNeHN .

HccnenoBanue neicTBUS IIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OmnBITHI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIBI B3aUMO/ICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPaBJICHUS TOKA B KaTyIIIKE.

. U3y4eHne neicTBUsl MATHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.
19.

KonctpynpoBanue u u3yueHue paboThl 3JIEKTPOIBUTATENS.



20. Usmepenne KIIJI anekTpoaBUraTebHON YCTaHOBKH.
21. OnpITEl IO MCCIEIOBAHUIO SIBIICHHUS SJIEKTPOMArHUTHON MHAYKIMU: HCCIEIOBaHHE
M3MEHEHUH 3HaYEHUS U HAMPaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3gen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JABWKEHHUS. PaBHOMEpHOE MpsIMOJIMHENWHOE JABWXKEeHHE. HepaBHOMepHOE
npsiMoJIMHEeHOe JBr>keHHe. CpelHsisi U MrHOBEHHas CKOPOCTh Tejda MpU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJTHHEHHOE nBUkeHne. CBoOOAHOE mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTH. [lepuon m yacrora oOpamenus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

Ilepsbiit 3akon Herorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CyNEPIIO3UIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: cujia TPEHUS CKOJbXEHHSA, CHUJIa TPEHHUS
MIOKOS1, APYTHE BUABI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpEHHE CBOOOJHOTO TMAICHMS.
Jemwxenue mmianer Bokpyr Comnma. IlepBas kocmuueckas ckopoctb. HeBecomocts u
HEPETPY3KH.

PaBHOBecue maTepuanbHOM TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. M3menenne mmnynbca. UMmynbce cuiibl. 3aKOH COXPaHEHHS MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHIManbHas SHEpPrus Teia, MOJHSATOrO HaJ TOBEPXHOCTBIO 3EMIIH.
[ToreHmanpHas sHEeprus cxaToil npyxuHbl. Kunetndeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaGnroneHre MeXaHHMYECKOTO ABM)KCHUS TEJIa OTHOCUTEIILHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE NyTEH U TPACKTOPUH IBHKEHHUS OJHOTO U TOrO K€ Tejla OTHOCUTEIBHO

Pa3HBIX TEJI OTCYETA.

3. HN3MepeHne CKOPOCTH U YCKOPEHUS TPSIMOIUHEMHOTO ABUKECHUSI.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABUKEHUS.

5. HaOGmroneHue IBMKCHUS TENa 1O OKPYKHOCTH.

6. HaGmonenne MexaHHMUECKUX SBICHHN, TPOUCXOAAIINX B cucTeMe oTcuéra «Tenexkar»

npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa GU3HKH.

7. 3aBUCHUMOCTBH YCKOPEHHS Tella OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHIIBI.

8. HabmroneHne paBeHCTBa CHII TPU B3aMMOJICHCTBHUH TEJl.

9. H3meHenue Beca Tena Npu YCKOPEHHOM JIBHXKCHUH.

10. [Tepenaya umnyJsibca Npu B3aUMOJICUCTBUAM TEJI.

11. [IpeobpazoBaHusi SHEPTUU MPU B3aUMOACHCTBUH TEIL.

12. CoxpaHneHue uMMysabca Mpyu HEYMPYroM B3auMOJICUCTBUH.

13. CoxpaHeHre UMITyJIbCa PH A0COIIOTHO YIPYTOM B3aMMOACHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBUYKCHUS.

15. CoxpaHeHrne MeXaHHUECKOW YHEPTUU IPU CBOOOIHOM IaJICHUH.

16. CoxpaHneHue MEXaHUYECKOM SHEPTUH MPU JBUKEHUHU TeJla MOJ ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1. KoncTpyupoBaHue TpakTa [Jis pa3roHa W JAJbHEUIIEr0 PaBHOMEPHOTO JIBUKEHUS

HIapUKa I TEJIEKKHU.
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10.

Onpenenenue cpenHell CKOPOCTH CKOJBXEHHsSI Opycka WM JBFDKEHHUS IIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

OrmpenenieHre yCKOpPEHHUsl Tejla MPU PaBHOYCKOPEHHOM JABMKEHUU IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKEHUH Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBHXKCHHHM 0€3 HadallbHON
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTABJICHHUSL.

Onpenenenne ko3P huUITIEHTA TPESHUS CKOTBKCHUS.

Ornpenenenne >kECTKOCTU MPYKUHBI.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela II0
TOPU30HTAIILHON ITIOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH NpPU MOABEME Tpy3a C HCIOIb30BAHUEM
HETOJIBIYKHOTO U MOJIBIXKHOTO OJIOKOB.

11. NU3ydyeHue 3aKkOHA COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckne KoJje0aHUs U BOJHBI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: MEPHOJ, 4acToTa,
aMIuTyna. MareMaTud4ecKuil M NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue »sHeEprum Inpu
K0J1e0aTeIbHOM JIBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxkaennsle koneOanus. Pezonanc. MexaHnyeckue BOJHBI.
CaoiicTBa MexaHn4ecKuX BOJH. [IpononpHble U monepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJle, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHppa3ByKk U yiabTpa3ByK.

Hemoncmpayuu.

SR e

Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOaHUH 1 pe30HaHca.

PacrnipocTpanenne mpoJOIbHBIX U MONEPEYHBIX BOJTH (HA MOJIEIH).

Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimel.
1.
2.
3.

6.

7.

Pasznea 10. DiekTpOoMarHuTHOE MOJI€ M JJIEKTPOMArHUTHbIE BOJIHBI.

9H€KTpOMaI‘HI/ITHOC I10JIC. 9H€KTpOMaI‘HI/ITHBI€ BOJIHBI. CBOﬁCTBa BHGKTpOMaFHI/ITHBIX
BoJH. [Ilkana 3meKTpoMarHuTHBIX BOJIH. Mcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH J1JI1 COTOBOM

CBs3H.

OHpGI[CJIeHI/IC YaCTOThI U ICpruoaa KOH€6aHI/II>'I MaTEMaTH4YCCKOIo MasiTHHUKA.
OmnpexneneHne 4acTOTHI U TIEpHOJIa KOJIeOaH A TPY>KUHHOTO MasiTHHKA.

HccnenoBanue 3aBUCMMOCTH TEpHOAA KOJeOaHW MOIBEIICHHOIO K HUTH Ipy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHo/a KojJeOaHUM MPYKUHHOTO MasgTHUKA OT MaccChl
rpysa.

[IpoBepka HE3aBHUCHMOCTH TIepHOAa KoJeOaHWU Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpys3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpuoia KoleOaHWW MPYKHUHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKHUHBI.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

DJIeKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO MOOUIILHOTO TenedoHa.

Pasznen 11. CBeToBLI€e IBJICHHUS.

JlyueBas moxenb cBera. Mcrounuku cBeta. [IpsMosiMHEiHOE pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakKeHHUs CBETA.

[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp3oBanue NOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOIAX.

Jlunza. Xox nydeir B ymn3e. OnTHyeckas cucreMa (oroammapara, MHUKPOCKOMa H
Teneckona. ['na3 kak onTudeckas cucreMa. bin3opykocTs U 1albHO30pKOCTb.

Paznoxenune 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IlpssMosMHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Nonmyyenne n300pa’keHMii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomiei JrmH3e.

Xox JIydeil B paccenBarolle JIMH3E.

[TomydyeHnue n300pakeHUI ¢ TOMOIIBIO JIMH3.

[Mpunuun neiictBus ¢otoanmnapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Moxenb riaza.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. TTonmy4yeHue 6€0T0 CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAaXKEHUs CBETOBOTO JIyda OT yIJia MaJeHHUs.
2. H3yueHue XapakTEepHUCTUK U300pKEHUS MPEIMETA B IIJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO JIy4a OT yIJia NaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenne n300paskeHHA ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnBbITHI O PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.

OnBITEI O BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOACHHUU dYepe3 IBETOBBIC
(UITBTPHIL.

Pa3znen 12. KBanToBbIe sIBJICeHHUA.

Omnbiter Pe3epdopna u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue u
norJomenue ceera aroMoM. KBauTel. JIuneiuaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas mogmens aromHoro sgpa. M3oromsl. PagnoaxtuBHble mpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIep.

SAnepHble peakMy. 3aKOHBI COXPaHEHMsI 3apsAJ0BOI0 M MacCOBOIO YHMCEI. DHEPIHUsl CBA3U
aToMHBIX saep. CBs3p maccel UM 3Hepruu. Peakuum cuHTe3a u neneHus suaep. Mcerounukn
sHepruu CosHIA U 3BE3.

Snepnas sHepretuxa. J[eicTBUs paauOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U31y4E€HUS U MOTJIOLICHHUS.

2. CnekTpsl pa3IMUYHBIX Ta30B.

3. CnekTtp BoAopoaa.

4. HabGmonenue TpekoB B kamepe Bunbcona.
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5. Paborta cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpauus n3nmydyeHus: IpUPOIHBIX MUHEPATIOB U MTPOYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGmroaeHue CTUIONTHBIX U JIMHEHYATHIX CTIEKTPOB U3TyUCHUSI.

2. HWccnepoBaHue TpPEKOB: M3MEPEHUE JHEPIMM YacTHIBI IO TOPMO3HOMY HyTH (1O

dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--0000IIAIONINH  MOIYTh TpeJHA3HAYCH [UIsl CHCTEMAaTH3alud |
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (pu3mKu, a Takxke sl MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
busuke 11t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YUCOHBINH MPEIMET.

[Ipy wu3ydeHHMM JAHHOTO MOJIYJIA pPEAIU3yIOTCd UM CHUCTEMATH3UPYIOTCS  BUbBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPHIX oOecreuyuBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
METaNpPeIMETHBIX TIAHUPYEMBIX PE3yNbTaTOB 00y4deHUs, (popMHpYyeTCs eCTECTBEHHOHAydYHast
IPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIICOBAHMS SIBJICHUM NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3NYECKUE SIBJICHHS, NPUMEHSS TOTyYeHHBIC 3HAHUS,
peliaTh 3a/1a4u, B TOM YUCJI€ KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[IpuHIMNIMANTBHO EATELHOCTHBIN XapakTep JaHHOTO pasjiesia pealn3yeTcs 3a CU€T TOro,
4yTO 00y4aromnecs BHIMOIHSIOT 3aaHusl, B KOTOPbIX UM Ipe/jiaraeTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI Paclio3HaBaTh U HAYYHO OOBSICHATH (DU3MUECKUE SBIICHUS
B OKpY’Karolled MpUpoie U MOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAyYHBIE METOJBI MCCIEAOBAHUS (U3UUYECKUX SBICHUHM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUECHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHSATHh HAYYHBIE OCHOBBI HAMOOJIEE€ BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOr0 HCIOJIb30BaHUS PA3IUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA MIPEBPAILICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB YHEPTHUU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nKd Ha ypOBHE OCHOBHOTO o0O0Imero oOpa3oBaHMsI HaIpaBiIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAITPCAMCETHLIX U NPCAMCTHBIX 06pa30BaTeJIBHBIX PE3yJIbTATOB.

B pesynpraTte wu3ydyeHus ¢GU3MKA Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Y

oOyudatomerocst 0yayT chopMHUPOBAHBI CIICTYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpuoOTHYECKOr0 BOCIMTAHUSA:

- IPOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (puzmueckoit
HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTb K aKTMBHOMY YYacCTHIO B 00CY)KJI€HUU OOIIECTBEHHO 3HAUMMBIX U ITHUYECKUX
po06JieM, CBA3aHHBIX C MPAKTHYECKUM ITPUMEHEHUEM JOCTHUKEHUHN (PU3UKU;

- OCO3HaHHME BaJKHOCTH MOPAJIbHO--3THUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIUTAHMSI:

- BOCHPHSTHE ICTETHMUECKUX KadyecTB (PU3MUECKON Hayku: €€ TapMOHHMYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHHUE IICHHOCTU (M3NYECKOM HAyKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIIAIOLIEH KYJIbTYpHI,

- pa3BUTHE HAYYHOMU JTI0003HATEIBLHOCTH, HHTEpPECa K UCCIEA0BATENbCKOM e TENbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATONOJYy U

- OCO3HaHWE LEHHOCTH Oe30macHOro oOpas3a KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJI O€30MIaCHOTO TOBEACHMS Ha TpaHCIOpPTEe, Ha J0porax, c
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- chopMHPOBaHHOCTH HaBBbIKA peduIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHMSA:

- aKTUBHOE Y4YacTHE€ B PEUICHUM MPAaKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHM3aluu, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAIbHOM HAaNpaBIeHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

- HHTEpeC K MPAKTUYECKOMY H3YyUEHHUIO Mpodeccuii, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

- OpHeHTalMs Ha NpuMeHeHHe (GU3MYECKUX 3HAHMU [Js pelleHus 3afad B 00JacTu
OKpY’KaloIlllel Cpenibl, MUIAHUPOBAHUS IOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX IOCIEACTBHUN
JUISl OKPY>KaloIEe Cpelibl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHHs;

8) aganTannu K M3MEHSIOIMMCSH YCJIOBUSIM CONMAJBHON M NPUPOJHOI Cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUHM TPH BBINOJHEHHUHM MWCCIEIOBAHUNH U TPOEKTOB
(bu3MUeCKOil HAPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM PYTHX;

- MIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1eATEIbHOCTb;

- OTpeOHOCTh, B (DOPMUPOBAHMM HOBBIX 3HAHHWK, B TOM YHCIE (OPMYIHpPOBATH HJCH,
MOHSTHS, TUTIOTE3bI O (PU3MUECKUX 00BEKTaX U SBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUII;

- CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBS3H MPHUPO/IbI, O0LIECTBA U SKOHOMHUKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHU;



® - OLEHKA CBOMX JCHCTBUU C YYETOM BIMSHUSA HA OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOeHMS NpOrpaMMbl O (U3UKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomerocs OyayT c(hOpMUpPOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHBEpCAJIbHbIE Yy4ueOHble JEHCTBUS, KOMMYHHUKATHUBHBIE
YHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE ICHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

® BBIBIATH U XapaKTEPU30BATh CYLIECTBEHHBIEC TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATH CYHIECTBEHHBINH MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJI1 00OOIICHUS
U CpPaBHEHUS;

® BBISBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTpPUBAEMbIX (aKTaxX, TaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HUUECKUM SIBIICHUSM;

® BBIBIATH NPUYUHHO--CIEACTBEHHBIE CBSI3W NPHU U3YYEHUU (U3HUECKUX SIBICHUU M
MPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAaHUEM JENYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEINYMH;

® CaMOCTOSATEITLHO BHIOMpPATh CMOCOO pemeHus Yy4eOHOW (Qu3MUecKol 3aaadu
(cpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOP Hanboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBHUA:

®  UCMOJB30BATH BONPOCH KaK UCCIIEAOBATENLCKUI HHCTPYMEHT TIO3HAHUS;

® [POBOJUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PU3NUECKOTO SBJICHHS;

® OIICHWBaTh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJ€
UCCIICIOBaHUS WIIM HKCIIEPUMEHTA;

® CaMOCTOATENBHO (opMyaupoBaTh OOOOIEHHUS W  BBIBOALI IO  pe3yjibTaTaM
POBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHMS,

® [IPOrHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UUYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEIONIOKEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Patora ¢ undopmaunmeii:

® [IPUMEHATH PA3IMYHBIE METOMABI, MHCTPYMEHThI M 3alpochl NPH TOUCKE M OTOOpE
UH(OPMALIMY WU TaHHBIX C YYETOM MPEIOKeHHON yueOHOM (hru3nyeckoi 3a1a4u;

® aHaJIM3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3TUUHBIX
BUJIOB U (hOpM IpeacTaBICHUS;

®  CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpMYy MpeacTaBIeHHs WHPOpPMALUU H
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMmMmamu, HWHOM
rpaduKoi 1 X KOMOUHALIUSMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

e B Xxoie oOCyxkaeHUs y4yeOHOro MaTepuana, pe3yabTaToB JIAOOPAaTOPHBIX paboT u
IPOEKTOB 33/aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXKJaeMOil TEMBI U BBICKA3bIBAaTh UICH,
HAaIleJICHHbIE Ha pPellieHue 33/1a4u 1 MO Iep KaHnue O0J1aroxenaTelIbHOCTH OOIICHHUS,;

® COMOCTaBJIATh CBOM CYXICHHA C CYXKICHHSAMH JPYTUX YYaCTHMKOB JHajora,
O0OHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIINH;

® BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTAX;



nyOoJIMYHO  TPEACTABIATh  PE3yAbTaThbl  BBIIOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHON pabOTHI
IPY PELICHUU KOHKPETHOH (PU3MUECKOi MpOoOIeMBbl;

NPUHUMATh LEId COBMECTHOM JEATENIHOCTH, OPraHW30BBIBATH ACHCTBHA TO €€
JOCTHIKECHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboTbl, 00001I1aTh MHEHNS HECKOJIBKUX JIIO/IEH;

BBITIOJHATH CBOIO 4YacTh pPabOThHI, AOCTUTas KAa4eCTBEHHOT'O pe3yibTaTa IO CBOEMY
HAIpaBJICHUIO ¥ KOOPIUHUPYSI CBOU ACHCTBHUS C APYTMMH YWICHAMU KOMAaH/IBI;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMMUHA NPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYAIHsIX, TPEOYIOINX ISl pEIICHUS
(bU3UYEeCKUX 3HAHU;

OPUEHTHPOBATHCSI B PA3IMYHBIX MOAXOJAX NPUHATHS PpeEHIeHUH (MHIUBUAYaIbHOE,
NPUHSITHE PELICHNUS B IPYIIE, IPUHATHE PEIICHUH IPYIIION);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEIHICHUS (PU3MUECKOW 3ajauyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpeylaracMble BApUAHThI PEIICHHIH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

JaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U IpeJiaraTh iaH e€ U3MEHEeHMUS,

OOBSACHATh MPHUYMHBI JOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJIbTaTOB JAESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIC B XOJ BHITOJHEHHS (PU3NIECKOTO
WCCIICIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHLCTB, W3MEHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYroro yejoBeKa B XOJE CIopa WK AUCKYCCUU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OIMMOKY MpU pemieHuH (U3NYECKUX 3a1ad WId B
YTBEPKJICHUSIX Ha HAYYHbIE TEMBI H TAKOE K€ MPABO APYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce mpeiMeTHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCTOJb30BaTh TOHATHS: (U3UYECKUE M XUMHUECKHE SBICHUS, HaOIIOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHUIIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIE COCTOSIHHS BeIIecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHMYECKOE
JBIDKEHHE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  INPSMOJIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAs cuia, nedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
cooOmIaoImecs CoCcybl;

paznuuath sBaeHus (nuddys3us, TeII0BOe IBUKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBM)KEHUE, WHEPLHS, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX Tl C 3aKPEIUIEHHOW OCBhIO BpalleHUs, Iepelada NaBJICHUs TBEPIBIMHU
TeJIaMHU, KXUAKOCTSIMU U razaMu, aTMoc(hepHoe JaBieHue, MJIaBaHUE Tell, TPEeBPaICHUS



MEXaHUYECKOM IHEPTUH) IO OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBIICHUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM MHpPE, B
TOM 4ucie (pU3MYecKue SIBICHUS B TMPUPOIE: MPUMEPHI ABIKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOW IPUPOJIE, NEHUCTBHE CUJIBI TPEHUS B IPUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(PEPHOTO AaBJICHHS Ha >KUBOM OpraHusM, IUIaBaHuE pbIO,
pBIUard B TEJE YEJIOBEKAa, MPU 3TOM IEPEBOJIUTH MPAKTUYCCKYIO 3a/lady B Y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (U3HUECKUX SIBICHHH;

OTHCHIBATh U3yYCHHBIC CBOWCTBA TN U (U3UUYECKUE SIBICHUS, UCIONB3Yys (hPU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MyTb, CKOPOCTb, CPEIHSS
CKOpPOCTb, CHJIA YIPYTOCTH, CHJA TSKECTH, BEC TeEla, CHJIa TPEHUs, [aBICHHE
(TBEpHOro Tema, KMIKOCTH, Tasza), BBITAJIKUBAIONIAS CHJIA, MeXaHWdeckas padora,
MOIIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbl, KOX(P(ULUEHT TOJe3HOT0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKAs] M MOTEHIMAJbHAS HHEPTUsi), MPU OMHCAHUU IPABUIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCTIONb3YEMbIX BEIMYMH, UX 0003HAYEHUSI U €IUHUIIBI
(¢U3NUECKUX BEIMYMH, HAXOMUTHh (POPMYIIBL, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3YYCHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
npaBuja CIOKEHHs CuJl (BIIOJIL OAHOW TpsiMoii), 3akoH ['yka, 3akon [lackamsi, 3aKoH
Apxumena, MpaBWIIO paBHOBecUsl pbluara (OJIOKa), «30J0TOE IMPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHUs MEXaHU4YEeCKOM DSHEpruu, IpU OTOM J1aBaTb CIIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA U 3alACHIBATh €70 MATEMATUIECKOE BHIPAKCHIE,

OO0BSACHATh (hU3UYECKUE SBJICHMS, IMPOLIECCHl W CBOMCTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH MPUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKUX IIAroB C OMOpPOW Ha
1-2 wu3ydeHHBIX CBOWCTBA (UBUYCCKUX SIBICHHUH, (HU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemarh pacdy€THbIC 3amadd B 1—2 JeHCTBHS, WCIOJB3Ys 3aKOHBI W (POPMYIIHI,
CBs3bIBaOIIME (U3MUECKHEe BEJIMYMHBL: HAa OCHOBE aHalIW3a YCJIOBHS 3aJaud
3aMKChIBaTh KPATKOE YCIOBHE, MOJCTABISATh (DU3MYECKHE BEIMYMHBI B (DOPMYIBI U
MPOBOAMUTH PAcu€Thl, HAXOJUTh CIPABOYHBbIE JJaHHBIE, HEOOXOJUMBIEC Ui PEIleHUs
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh ONy4YeHHON (PU3MYECKON BEITMUUHBI,
pacrmo3HaBaTh MPOOJEMbI, KOTOpPblE MOKHO pPEIIUTh MpPU TOMOIIU (PUINYECKUX
METO/I0OB, B OIMCAHUM HCCJIENOBAHMS BBIACIATh IPOBEPSEMOE MPEATION0KEHUE
(rumotesy), pa3iuyaTh W HHTEPIPETHPOBATH TMOJYUEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKH B XOJI€ OMBITA, I€JaTh BHIBOABI 10 €r0 pe3yjbTaTaM;

MPOBOANTH OMBITHI IO HAOIONCHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOKCTB
Tes:  (OPMYIMPOBATH TPOBEPSiEMble MPEAMNOIOKEHUsA, COOUpaTh YCTaHOBKY U3
IPEeJI0KEHHOTO0 000PYA0BaHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;
BBITIOJHATH NPSIMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bEéMa, CUIIbI U
TEMIEPATyphl C UCHOJIB30BAaHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTA U3MEPEHUIA;
MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3NYECKON BEITUYHHBI OT JIPYroMl C
MCIIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBHXKYILErOCs
TeJa OT BPEMEHU JBUIKEHHUS TeJla, CUJIbl TPEHHUS CKOJIbKEHMSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM TEeI W HE3aBUCHUMOCTH CHJIbl TpPEHHUS OT IJIOLAAN
CONPUKOCHOBEHUS TEJ, CHJIbl YIPYTOCTU OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIICH
CUiIbl OT OOBEMa TMOTrpYXKEHHOM dYacTH Tella W OT IUIOTHOCTH IJKHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIJIyOWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,



YCIIOBUY TJIaBaHUSI TEJ, YCJIOBHI pPAaBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCEOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IJIaHy, (PMKCHPOBATh Pe3yNbTaThl MOJTY4EHHOU
3aBHCUMOCTH (DU3MYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpaduKoOB,
JIEJIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUS (UINYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrO Tela, CWJIA TPEHMSI CKOJBXEHMs, JaBJICHUE BO3/yXa,
BBITAIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs Ha TMOrPYyXKEHHOE B KUAKOCTh TEJO,
KO3(QHUIMEHT TOJE3HOr0 JCHCTBUS MPOCTBIX MEXAHH3MOB), CIEAYS MPEIOKEHHOU
MHCTPYKIUUU: TIPU BBIMOJIHEHUN U3MEPEHUN cOOMpPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEITMYUHBIL;

coOmoaTh TpaBWJIa TEXHUKH OE€30MAacHOCTH TIpu  paboTre ¢  J1abopaTOpHBIM
000opyI0BaHNEM;

yKa3plBaTh MPUHLUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS] COCYIbl, OapOMETp, pbluar, MOJBUKHBIN U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBl JACHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOl Ha WX ONHCAaHUs (B TOM YHWCIE: MOAIIUITHUKH, YCTPOHUCTBO
BOJIONIPOBO/A, THUJPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HacoC,
apeoMeTp), UCMONb3ysd 3HaHHUA O CBOMCTBAaX (U3MUECKUX SBICHUH W HEOOXOAUMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOMUTh HWHPOPMAIUIO O TMpHUMEpax) MPAKTHIECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MHU3HH Uil OOECIeYeHHUs
0e30macHOCTH TPU OOpalleHUuH C NPpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYKalollleil cpee;

OCYILIECTBIISITh OTOOp HMCTOYHHUKOB HH(pOpManuu B MHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U MYTEM CPaBHEHMUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOPasl SBISETCS MPOTUBOPEUNBOM
WJIH MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BATh MPH BHIMOIHEHUH Y4eOHBIX 3aJaHU HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
bu3NYECKOro CcoJep>KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJIAJCTh MpPHUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHBIC U YCTHBIE COOOLICHHS HAa OCHOBE 2—3
MCTOYHUKOB MH(POpMAIUN (PU3NYECKOTO COAEPKaHUsI, B TOM YHCIIe MyOJIUYHO JeNaTh
KpaTKhe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIIEOBAHUH, IIPU STOM
TPAaMOTHO HCIIOJb30BaTh M3YYCHHBIM TOHSATHHHBIA amnmapar Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NPE3EHTALMEN;

IIPU BBIIIOJIHEHUHU yYEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpenensiTh 0013aHHOCTH B
IpYIIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTH 32 BBIIIOJHEHUEM IJIaHa
NeHCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTPAMBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xonmy obydenuss B 8 kJjacce mpeniMeTHbIE pe3yibTaThl HAa 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCIIOJIB30BaTh IMOHATHUSA: MAacca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKCHUE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BEIECTBA, KPHUCTANIMYECKUE U amopdHble Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN 11ap, BJIAXXHOCTh BO31yXa, TEMIIEPATypa, BHYTPEHHAA
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE



1oJie, MPOBOJHUKH W AMDJIEKTPUKHU, MOCTOSHHBIM 3IEKTPUUYECKUN TOK, MAarHUTHOE
oJIE;

paznuuath SBIEHUA (TEIUIOBOE pACIIMPEHUE M CXKaTue, TeIionepeaaya, TEeIIoBOe
paBHOBECHE, CMAuMBAaHUE, KalWULSIPHBIC SIBIICHUs, WCIApEeHue, KOHJCHCAlus,
JIaBJICHUE, KpUCTAJUTH3aLUs (oTBepIeBaHue), KHUIICHUE, Terioneperaya
(TemIoNnpoOBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTPU3ALHUs Tell, B3aUMOJICHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBHUE
MarHuTOB, ACHCTBME MAarHUTHOIO IOJS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMArHUTHAS
WHIYKIUA) 1O OINHUCAHUIO MX XapaKTEpPHBIX CBONCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3MUECKUX SBICHUN B OKPYKAIOIIEM MHpE, B
TOM 4Yucie (U3MYECKHe SBICHUS B TPHUPOJC: MOBEPXHOCTHOE HATSHKEHUE W
KalWUISIpHBIE SBJICHHUS B NPHUPOAE, KPUCTAUIBl B mpupone, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHEra,
JMIEKTpUYECKUE SABJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHUTHOE Moje 3eMiid, Apeid TOI0COB, POJIb MAarHUTHOTO TOJS IS JKU3HH Ha
3emJie, OJSIPHOE CHUSIHME, MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yYCHHBIE CBOWCTBA TeN U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (hHU3HUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YAEJbHas TeIioTa
napooOpa3oBaHus, yaelabHas TEIUIOTAa CTOPAaHMS TOIUIMBA, KOY(PQHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIIAXXHOCTH BO31yXa, 3JEKTPUYECKHI
3apsAN, Cuila TOKA, OJJIEKTPUYECKOE HAaMNpsHKEHHE, CONPOTHBICHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUTHOCTh 3JEKTPHUECKOTO TOKA), IPH
ONKMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI HCIHOJb3YyEeMbIX BEJIUYMH,
0003HaYCHHS] ¥ SAVHHIBI (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE
MaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTUMU BEJIWYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE€ TIOJIOXKEHHUSI MOJEKYJSIPHO--KHHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA,
NPUHIUIT CYNEPIO3UIMU ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMS
3apsiga, 3akoH OMa 11 ydacTka menu, 3akoH [[xoyns—JIeHma, 3akoH COXpaHEHUs
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa W 3alHCHIBATH €r0
MaTEeMaTUYeCKOe BBIPAXKEHUE;

OO0BSACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA TEl, B TOM YHUCIE U B KOHTEKCTE
cuUTyarui MPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYHNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
OTopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacd€THble 3amaud B 2-3 JACWCTBHS, WCIONB3YyS 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIONIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 33Ja4d
3alMCBIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJadH,
BBIOMpATh 3aKOHBI U ()OPMYJIIbI, HEOOXOAUMBIE IJis €€ PEIICHHUS, IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB,  MCIOJIb3ysd  OMNHCAaHUE  HWCCICAOBAHMS,  BBIACNIATH  MPOBEPSIEMOE
IIPEANOJI0KEHNE, OLEHUBATh IPAaBUIBHOCTh NOpSAJIKA IPOBEICHUS HCCIEIOBAaHHUS,
JienaTh BIBOJBL;



MPOBOANTH OMBITHI IO HAOIIOMCHUIO (PU3NYCCKUX SIBICHUN WM (PU3NUECKUX CBOKCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCHUMOCTh JaBJEHHS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUSI U HATPEBAHUS IPU U3IYUYECHHUH OT LIBETa
u3Nyyarouiel (morsyomaronieil) MOBEPXHOCTH, CKOpPOCTh HCIApeHUs BOJABI OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMaAM €€ TMOBEPXHOCTH, OJJICKTpU3alUus Tel U
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisl MArHUTHBIX TOJIEH MTOCTOSHHBIX MAarHUTOB, JCHCTBHUS MATHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA JJIEKTPOJBHUIaTEINS
MOCTOSTHHOTO TOKA): (hOpMynHpOBaTh MPOBEPSEMbIE MPEINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TPEUVIOKEHHOTO0 O0OpyIOBaHUS, ONUCHIBATH XOJ OMNbITA H
(dbopMyITHUpPOBaTH BHIBOJIBI;

BBITMOJHATh MPSMbIE U3MEpPEHUs] TeMIlepaTypbl, OTHOCUTEIbHOM BIAXKHOCTH BO3AYyXa,
CWJIBI TOKA, HANpPSsDKEHUS C MCIOJIb30BAaHHMEM AaHAJOrOBBIX MPUOOPOB U JaTUYUKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHON
a0COJTIOTHOM MOTPEITHOCTH;

MPOBOANTH MCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUECKON BEIWYMHBI OT APYrou ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIA U MOMEPEYHOI0 CEYeHUs M YJENbHOIO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUs] HAa TPOBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIEIOBATEIbBHOIO U MMapajljIeIbHOTO COEIWHEHUN MPOBOJAHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBHITIOJTHATH M3MEPEHUS, CIEHys
MpeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOJTYYEHHON 3aBUCHUMOCTH B BHJIE
TabNuI ¥ TpaduKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCICIOBAHUS;

MPOBOJAUTH KOCBEHHBbIE H3MepeHus (U3UUECKUX BENWYUH (yIelabHas TErI0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCThH AJEKTPUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCICPUMEHTAIbHYIO YCTaHOBKY, CIEAys
PEJI0KEHHOW HHCTPYKIMHU, U BHIYUCISATH 3HAYCHHE BETUYHUHBI;

coOioaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha WX ONHMCAHMs (B TOM 4YMCJIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMETP, BOJBTMETP, CUETYHK DIICKTPUUYCCKOM
SHEPTuM, OJJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TNPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysd 3HAHHUS O CBOWMCTBAaX (U3UYECKUX SBICHUN U
HeoOX0ouMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IMPOCTble TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPHUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, JIBUTATENb BHYTPEHHETO CrOpPaHUsl, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUYECKHX IIeTel ¢ MOCIeI0BaTEeIbHBIM U MapalljielIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHUS SJIEMEHTOB AIEKTPUUCCKUX LICTICH;
MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(OOpPMAIMIO O TMpUMEpax) MPaKTUIECKOTro
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOECTeueHUs
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TIOBEJIEHUS B
OKpYXKarolleH Cpee;

OCYIIECTBIISATh MOUCK HHGopManuu (Qusndeckoro coaepxkanusi B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUN WU TYyTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIIETATh MHGOpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUYUBONM WM MOXET OBITh
HEJIOCTOBEPHOM;



UCTIOJIb30BaTh MPU BBHITIOJHEHUHU Y4eOHBIX 3aJaHUI HayYHO--TIONMYJISIPHYIO JIUTEPATYPY
¢du3nyeckoro coaep)kaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn MHTepHer,
BJIAJCTh NMpPHUEMaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOMIEHHs, 0000Ias
UHPOPMALIMIO U3 HECKOJbKUX HCTOYHHMKOB (DU3UYECKOTO COJEpIKaHUs, B TOM YHCIIE
NyOJMYHO  TPEACTABIATH  PE3YNbTaThl  HPOCKTHOW WM MCCIIE0BATEIBCKON
JeSITeIbHOCTH, MPH 3TOM IPAMOTHO HCIIOJIB30BAaTh W3YUYEHHBIH MOHATUIHBIN ammapar
Kypca (PU3UKH, CONPOBOXKIATH BHICTYIUICHHE NTPE3CHTANNEH;

OpY BBIIOJHEHUHM Y4YEOHBIX TPOEKTOB M HCCIENOBAaHUNA (PU3NYECKUX IPOLECCOB
pacripeneniaTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH,
CIIEINTh 3a BBHINOJHEHWEM IIJIaHA JEHCTBHM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUMBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TIPYNINBI, BBICTPaMBaTh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peIaTh KOH(IMKTHIL.

K xonmy obydenus B 9 kjacce nperMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHIM:

UCTIOJIb30BaTh TIOHATHS: CHUCTeMa OTCY€Ta, MarepuaibHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMUECKOT0 IBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpEeHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh W MEPEerpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MEeXaHM4YeCcKhe KoyiebaHUsi U  BOJIHBI, 3BYK, UH(GpPa3ByK M  YJIbTPa3BYK,
3JIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CIEKTPhl HCIYCKAaHUS W MOTJOLIeHHs, anbda-, Oera- W ramma-
U3JTy4€HUs1, U30TOIIbI, siZIepHast YHEPreTUKa;

pasznuyarh SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE IBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE TBUKEHHE, CBOOOIHOE Ma/IeHUE Tell, pABHOMEPHOE
JBIDKEHHE 10 OKPY)KHOCTH, B3aHMMOJACWUCTBUE TeJl, pPEaKTHBHOE JBH)KCHUE,
KoJiebaTenbHOe JBMIKEHUE (3aTyXarollhe W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpaK€HHE 3ByKa, MPSAMOJIMHEWHOE paclpoCTpaHEHHE,
OTpakKeHHE U MPEJIOMIIEHHE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE
0enoro cBera B CHEKTP M CIOKEHHE CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOro CHEKTpa H3JIY4eHHs)
[0 OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPHPYIOLINX
JnaHHOe (GU3UYECKOE SBIICHHCE;

pacro3HaBaTh MPOSIBIIEHUE U3YyYCHHBIX (PU3MUYECKUX SBICHUH B OKpY’KaroIeM Mupe (B
TOM 4YHcle (U3HUECKUe SBICHUS B MPUPOJIE: MPHUIUBEI U OTIUBBI, JBIKEHUE TUIAHET
ConHeyHOM cuCTeMBbl, PEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMHU, 3€MJICTPSICCHUE, CEHCMMYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa TeT,
ONTUYECKHWE  SBJIEHUS B  MpHUpoAe, OHOJOrMYeckoe JeHCTBUE  BUIUMOTO,
yAbTPaUOIECTOBOTO U PEHTICHOBCKOTO HW3JIY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4M, PpaJUOAaKTHUBHOE W3IYYCHHE NPUPOJIHBIX MHHEPAJIOB,
JieiicTBUE PalMOAKTUBHBIX M3JIyYCHHH Ha OPraHU3M 4ellOBeKa), IPU 3TOM IEPEBOAMUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOWMCTBa (IIPU3HAKH)
(GU3NUECKUX SBICHHIA;

ONKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (pHU3HUECKUe
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHas CKOPOCTh Tejla IMPHU HEPaBHOMEPHOM JBHKECHUH,
YCKOpEHHUE, MepeMeIleHne, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa M MOIIHOCTh, MOTEHIIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHI[HAIbHAS SHEPTUSI CKATOM MPYKUHBI, KHHETUYECKast



PHEprus, TOJHAs MEXaHWYecKas SHEeprus, Mepuo] W 4YacTora KoyieOaHuH, IIHHA
BOJIHBI, TPOMKOCTb 3BYyKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKA3aTellb MPEIOMIICHUS
Cpezbl), IPH ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIb3YEMbIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYUHY C OPYTMMHU BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIUI CYNEPHO3ULMU CHUII,
IPUHIUI OTHOCUTENBbHOCTHU [ anuiest, 3akonsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKEHHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsioBOrO U
MaccoBOrO0 4YHCEI TpU SIACPHBIX peakUuusX, NOpU OSTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 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 OOBSICHEHHE U3 2—3 JIOTMYECKUX IIIaroB ¢ ONMOPOM Ha 2—
3 u3yuyeHHBIX CBOMCTBa (U3MYECKUX SIBICHUHM, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemath pacyéTHbIe 3aaun (ONMUPAIOLINECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIN3a
yCIOBHS 3a/laud 3alMChlBaTh KPAaTKOE YCIOBME, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIE JTaHHBIC, BHIOUPATh 3aKOHBI U (POPMYIbI, HEOOXOAMMBIE UI PELICHUS,
IPOBOIUTh PACUYETl U  OLEHMBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HA4YEeHUs
(bU3HYECKOI BETMYNHBL;

pacrno3HaBaTb HPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU TMOMOUIM (PU3UYECKUX
METOMOB,  MCIOJB3ysl  OMNMCAHUE  MHCCIENOBAaHUS,  BBIAEHATH  IPOBEpAEMOE
NPENONI0KEeHNE, OICHUBATh IMPABMIIBHOCTh MOpPsJAKA IPOBEACHUS HCCIESIOBaHUA,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUH U OIBITOB;

IPOBOJIUTH ONBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUM WM (PU3HMUECKUX CBOMCTB
Tel (M3ydeHue BTOporo 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUH, 3aBHCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MAasTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJbIX KOJeOaHHH, MPSMOIMHEHHOE PaclipOoCTpaHEHHE
CBETa, DPAa3JIo’KEeHHE OEJIoro CBeTa B CIHEKTP, M3YYEHHE CBOICTB M300pa)kKeHUs B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHUs IpeaMeTa B COOHMpAloUIiel JIMH3E,
HaOJIOZICHNE CIJIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIyYEHHs): CAMOCTOSTEIIBHO
coOMpaTh YCTaHOBKY U3 NU30BITOYHOTO HaOOpa 000PYAOBaHMS, OMMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMU, OMpeAessisl CpeaHee
3HaYeHHE H3MepseMOol BeNWYMHBI ((OKYCHOE pAaCCTOSHUE COOMparomeil JHH3BI),
000CHOBBIBATh BEIOOP CrIoco0a u3MepeHusl (M3MEPUTEIHHOTO MPUO0Pa);

IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJdbHOM CKOPOCTH, IepHoja KojeOaHHi MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAKEHUs CBETa OT yria MaJeHUs U
yIi1a NpeJoMIICHHs OT yIJla MajeHus): IUIaHUPOBaTh MCCIE0BAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yAbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(Gu3n4ecKux BEIMUYMH B BHUJE TAOMUI U rpadUKOB, JeaaTh BBIBOABI 110 pe3yIbTaTaM
UCCIIC/IOBaHMS,

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (QU3NYECKUX BEIWYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO IasieHus,
KECTKOCTDh TPYKUHBI, KOXPPHUIMEHT TPEHHUs] CKOJIbXKEHUs, MEXaHHuecKas padora u



MOIIHOCTb, YacTOTa M TMepHoj KojeOaHHi MaTeMaTHYeCKOr0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKass CHUJia COOHMpAONIe JIMH3bI, pPaJdOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBLHYIO YCTAHOBKY W BBIIOJHSATH
U3MEpEeHUs, cenysl MPeUI0KEeHHON MHCTPYKIMH, BBIYUCISATh 3HAUCHHE BEJIUYMUHBI U
aHATM3UPOBATh TIOJIyYEHHBIE PpE3yNbTaThl C Y4E€TOM 3aJaHHOM TIOTPEIIHOCTH
M3MEPEHHI;

coOioaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTopHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOAEJeH: MaTepHaabHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEYHBI MCTOYHHK CBETA, JyY, TOHKas JIMH3a,
IUTaHEeTapHasi MOZeNIb aTOMa, HYKJIOHHAs! MOJIeJIb AaTOMHOTO Spa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HA UX ONMHCAaHUs (B TOM YHCIE: CIIUIOMETP, JATYUKH MOJIOKEHUS,
pPacCTOSIHUSA U YyCKOPEHMUsI, paKkeTa, 9X0JI0T, OYKH, IEPUCKOII, poToanmnapaT, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaxX (hU3UYECKUX SABJICHUN U HEOOX0MUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMAaTHYHBIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOIIECCOB MPHU PEUICHUH Y4eOHO--
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBbI JJISl MMOCTPOCHMSI U300paKeHHU B MIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTHUIECKOTro
UCIIONIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30IIaCHOCTH TMpH OOpaIleHuu ¢ NpubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXKarolleH Cpee;

OCYIIECTBIISITh TMOUCK uHbopManuu Qundeckoro coaepxkanuss B HTepHere,
CaMOCTOSITENIbHO (POPMYIIMPYs] TMOUCKOBBIM 3arpoc, HAXOIUTh IIYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TIOJY4YE€HHOW MH(GOpMAIlMM HAa OCHOBE HWMEIOIIMXCS 3HAHUHA H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BHITIOJHEHUH YYeOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(U3MUECKOro CoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/eTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

C0371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIIECHHS HAa OCHOBE MH(MOPMAIIH
U3 HECKOJBKUX HMCTOYHUKOB (PU3UUYECKOTO COACp)KAaHUsS, IYOJUYHO TPEACTaBIATH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENbHOCTH, MPU 3TOM TPaAaMOTHO
UCIIOJIb30BaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasjaena (U3uKu U
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTalueld c y4y€ToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 7 kimacc/ [lepeimkun .M., Banos A.1.,
AxuunonepHoe o6mectBo «M3narensctBo «IIpocBemmenue»

» Gusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kimacc/ [leperimkun Y. M., Banos A. U.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

» dusuka: 9-i kacc: 6a30BbIN ypoBeHb: yueOHuK, 9 knacc/ [lepeimkun Y. M., I'yrauk E. M.,
WBanos A. 1., ITerpoBa M. A., Akumonepnoe obuiectBo «M3narenscto «IIpocemenue»

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






