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IHosicHuTeILHAA 3amUCKAa

Pabouas nporpamma no ¢usuke cocraBieHa Ha ocHoBe denepanbHOr0 rocyaapcTBEHHOTO
00pa30BaTENILHOIO  CTAaHAApTa OCHOBHOro obmero oOpa3oBaHus. PaOouas mnporpamma
pa3paboTtana B cooTBeTcTBUU ¢ yueOHHKOM A. B. Ileppimkuna «®@usuka» mns 7-9  ximaccax
nuHuN «BepTukanby.

[lporpamma  ompenenseT  colepaHWe ©  CTPYKTypy  yd4eOHOro  Marepuala,

MOCJIEI0BATEIBHOCTh €r0 M3Y4YEHHUs, MyTH (HOPMUPOBAHUS CHCTEMbl 3HAHWUH, yMEHUH U
CHOCOOOB JEATETBLHOCTH, PA3BUTHS BOCIIUTAHMS U COITUANIM3AUH ydarmuxcs. [Iporpamma MoxkeT
UCIIOJIb30BAThLCS B 00IIE00pa30BaTENbHBIX YICOHBIX 3aBEICHUSAX PA3HOTO MPOQUIIS.
IIporpamma BKJIIOYACT IOSICHUTEIBHYIO 3alIMCKy, B KOTOPOM IIPONMCAaHbl JIMYHOCTHBIE U
MeTarnpeIMETHbIe TpeOOBaHUS K pe3yJbTaTaM OOYUYCHHS; COJCp)KaHHE Kypca C IepedHeM
pas3aciioB € YKAa3aHUCM 4YHUCJIa YaCOB, OTBOAMMOIO Ha HUX MH3YUCHUC, W MPCAMCTHBIMU
TpeOOBaHUSAMH K pe3yibTaTaM OOYUYCHHsS; TEMAaTHYeCKOe IUIAHUPOBAHUE C OIPEICICHUEM
OCHOBHBIX BHIOB y‘-IC6HOfI ACATCIIBHOCTH MIKOJBHHUKOB;, PCKOMCHIAALIWHU 110 OCHAUICHUIO
yueOHOro Ipolecca.

Henn nzyuyenus pusmuku:

e VYCBOeHHE y4allUMKCS CMbICIa OCHOBHBIX ITOHATUH U 3aKOHOB (PU3MKH, B3aUMOCBSI3U
MEXy HUMH;

e dopMupOBaHME CHUCTEMbl HAy4yHBIX 3HAaHUH O MpHUpPoAe, €€ (yHIaMEHTaIbHbIX
3aKOHAax JJIs [IOCTPOEHUS MPEICTaBICHUS O PU3NUECKON KapTUHE MHPa;

e (Cucremaruszalnus 3HaHUM O MHOrooOpa3uu OOBEKTOB M SBIEHUH NPUPOIBL, O
3aKOHOMEPHOCTSIX IPOLECCOB U O 3aKOHAX (U3UKU Ul OCO3HAHUS BO3MOKHOCTHU
pasyMHOIO HCHOJb30BAHUS JOCTM)KEHMM Hayku B JaJbHEHIIEM pPa3BUTHUU
LMBUJIN3ALUY;

e @dopmupoBaHUE YOESKIEHHOCTH B II03HABA€MOCTH OKPYXKAIOLIEr0o MHpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €70 U3yUEHUS;

e OpraHuzaius 3K0JI0THYECKOr0 MBIIUIEHUS U IEHHOCTHOTO OTHOILLIEHUS K MPUPO/IE;

e Pa3BuTue no3HaBaTEIbHBIX MHTEPECOB M TBOPUYECKUX CIIOCOOHOCTEW ywaliuxcs, a
TaK)K€ MHTEpeca K pacUIMpEHUI0 W YriyOnaeHuto (U3MYecKUX 3HAHUW U BbIOOpa
¢u3uKu Kak TpoQUIBLHOTO MpeMeTa.

JlocTrkeHHe Hesiell 00eceYnBaeTcsl pelieHneM CJIeIy0InX 3a1a4.

e 3HAKOMCTBO YYalllMXCSl C METOJIOM HAay4HOrO MO3HAHUS M METOJAMH UCCIIEIOBAHUS
00BEKTOB U SIBICHUN TTPUPO/IBI;

e [IpuoOpereHue yyanumMucs 3HaHUNA O MEXaHUYECKUX, TETUIOBBIX, JIEKTPOMArHUTHBIX
Y KBAaHTOBBIX SIBJICHUAX, (PU3UYECKUX BEIMUYMHAX, XaPAKTEPU3YIOIINUX ITH SIBJICHUS;

o dopMupoBaHHE y y4YalINXCsSd YMEHUN HAOIIOAATh IPUPOIHBIEC SBICHHUS U BBIIOJHSTH
OMBITHL, JA0OpaTopHble pPabOTBl M  JKCHEPUMEHTANbHBIE HCCIEIOBAaHHUS C
WCIIOJIb30BAHUEM  HM3MEPHUTENBHBIX  MPHUOOPOB, IMHUPOKO  MPUMEHSEMBIX B
MPAKTUYECKOU JKU3HU;

e OpnazeHWe yYalIUMHUCSA TaKUMH OOIICHAYYHBIMH TIOHSITHSMH, KaK TMPUPOIHOE
SIBJICHHE, SMITUPUYIECKUA YCTAHOBJICHHBINA (DAKT, mpobiieMa, TUTIOTE3a, TEOPETUICCKUIN
BBIBO/I, PE3YJIbTAT dKCIIEPUMEHTAJILHON IPOBEPKU;

e [loHnmaHue y4YalIUMUCA OTJIMYMH HAYYHBIX JI@HHBIX OT HEMNPOBEPEHHOU
nH(pOpMaI, 1IEHHOCTH HAYKHU JJISl YIOBJIETBOPEHUSI OBITOBBIX, TIPOMU3BOICTBEHHBIX
U KyJIbTYpPHBIX TOTPEOHOCTEH YeoBeKa.



O0mas xapakrepucTHKa y4e0HOro npeamera
[[IxonbHBIA Kypc (PU3UKK — CHCTEMOOOPA3YIOMIMI TSI €CTECTBEHHO-HAYYHBIX TPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI, JIeXKAIlUe B OCHOBE MHPO3JAHMS, SBISAIOTCS OCHOBOM
CoJlep’KaHUsl KypCOB XHMHH, OHOJOrHH, reorpaguu u actpoHoMuu. Dusmka BOOpYyKaeT
IIKOJIbHUKOB HAYYHBIM MCTOJIOM ITO3HAHHA, ITO3BOJIAIOIIHUM IIOJTYy4aTh O6’bCKTI/IBHbIe 3HaHUA 06
OKpPY’KaroIlleM MUpE.

B 7-9 xiaccax mpOMCXOAMT 3HAKOMCTBO C (PM3UYECKUMU SIBICHHUSMHU, METOJOM HAyYHOTO
no3HaHus, GOPMUPOBAHNE OCHOBHBIX (PU3NYECKUX MOHATHH, MpUOOpPETeHHEe YMEHHUIN HU3MEpPSTh
buznyecKue BeIUMYUHBL, IPOBOAUTH JTa00PAaTOPHBINA FIKCIIEPUMEHT IO 33/IaHHOM cXxeme.

MecTo npeaMera B y4eOHOM IJIaHe

B ocnoBHoli mikone ¢usmnka u3ydaercs B 7,8 U 9 kimaccax. YueOHbIH uiaH coctasisieT 210
yaeOHbIX 9acoB. B ToM uncine B7-9 kimaccax mo70 y4eOHBIX 4acOB M3 pacuera 2 y4eOHBIX Yaca B
HEJIEIIO.

B cooTBercTBUU ¢ y4yeOHBIM IUTAHOM Kypcy (U3MKH MpeaumecTByeT Kypce «OKpyKaromun
MUDP», BKIIOYAIONIMA HEKOTOpbIC 3HAaHUS U3 obnactu ¢u3uku u actpoHomun. CojepkaHue
Kypca (HU3UKH OCHOBHOH IIKOJIBI, SBJSSCH OA30BBIM 3BEHOM B CHCTEME HEMPEPHIBHOTO
€CTECTBEHHOHAyYHOro 00pa30oBaHUs, CIYXUT OCHOBOM JUIsl IOCJIEQYyIOIIEed YpPOBHEBOH U
npoduinbHON quddepeHnranmm.

Conep:xanue y4e0HOI0 npeaMera

TrJacc
Beenenue (4 1)
®usnka — Hayka o npupoae. Dusmueckue sBieHus. DPuznuecKUe CBONCTBa Tell.
Habmonenne wu omnucanme ¢usudeckux sBiaeHUd. Duszndeckue BeMWYHMHBL 3mepeHus
buznyecKuX ~ BENUYMH: JUIMHBI, BpeMeHH, TemmepaTypbl. Dusuueckue  MpuOOPEHI.
MexnyHapoaHas cucTeMa eIUHUL. TOYHOCTh M MOTPEIIHOCTh U3MepeHnil. DU3nKa TeXHUKA.

IlepBoHaya/IbHBIE CBeIeHHSI 0 CTPOCHUM BelllecTBA

Crpoenue BemniectBa. OMbBITHI, JT0KA3bIBAIOIIME aTOMHOE CTpOEHHE BellecTBa. TemioBoe
JBIDKEHHE aTOMOB W MoJIeKyJ. bpoyHoBckoe nBmwkenue. quddys3us B razax, KMIKOCTIX U
TBEpABIX Tenax. BzawmojelcTBHe 4YacTHI] BEIIECTBA. ATpPEraTHbIE COCTOSIHUSI BEILECTBA.
Mogenu cTpoeHust TBEPIBIX TN, )KUAKOCTEH U Ta30B. OObsICHEHNE CBOWCTB Ira30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIEKYJIIPHO-KUHETUUECKUX MTPEACTABICHUMN.

B3anmMonencTBuA TEa

Mexanuueckoe aBuxeHue. Tpaekropus. Ilyte. PaBHOMEpHOE U HEpAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. ['paduku 3aBUCUMOCTH TTYTH U MOAYJISl CKOPOCTH OT BPeMEHH JBIOKeHHs. MHEepius.
NueptHocts Ten. B3aumopercrBue ten. Macca tema. M3mepenue maccesl tena. [lmoTHOCTB
BemectBa. Cmina. Cuna tskectu. Cuna ynpyroctd. 3akoH ['yka. Bec tenma. CBsA3b MexXIy CHIION
TSKECTU M Maccod Tena. Cuia TspKecTH Ha Apyrux Iutaderax. JuHamometp. CrnokeHue OBYX
CWJI, HaINpaBJIEHHBIX IO OAHOW mpsAMoHN. PaBHoxmeWcTByromas aByx cuia. Cuna TpeHUs.
Oduznyeckas mpupoja HebecHbIX Tel CONHEYHON CUCTEMBI

JlaBJjieHMe TBEPABIX TeJl, )KMAKOCTEeH U ra3oB
Hasnenue. [/laBnenue TtBepapix Ten. [laBnenue raza. OObsiCHEHWE JaBJICHUS Ta3a Ha OCHOBE
MOJIEKYJIIPHO-KMUHETUYECKUX mpeacTaBieHuid. l[lepegava naBineHus razamMu M KUIAKOCTSIMHU.
3akon [Ilackamsa. CooOmaromue cocyapl. ATmocdepHoe naBieHue. MeToasl H3MepeHue



atMocepHoro maBneHusi. bapomerp, MaHOMeTp, Hacoc. 3akoH Apxumesna. Y CIIOBUS IJIaBaHUs
ten. Bo3ayxonnaBanue.

PaGora u MmomHOCTb. DHEprus

Mexannueckass pabora. MomrocTs. [IpocThie MexaHu3Mbl. MOMEHT CHIBL. Y CIOBHSA
paBHOBecHs pbiuara. «30JI0TO€ TMpaBUJIO» MexXaHUKH. Buubl paBHOBecus. KoaddunmeHnt
none3noro gedcrBus  (KIIJ). Oueprusi. IloreHuunanbHass W = KAHETUYECKAs HHEPTHUS.
[IpeBpaiiieHue sHEeprumu.

Pe3epB cB000OIHOT0 BpeMeHH

8 kunace
TemnoBble sIBJIEHUS

Tennopoe nBwkeHue. TemnoBoe paBHOBecue. Temreparypa. Buyrpennss sueprus. Pabora u
remionepenaya. TermmonpoBoaHocTs. KonBekuus. M3nyuenne. KonndyecTBo TEIUIOTHI. Y AebHas
TEIUIOEMKOCTh. PacueT konuyecTBa TEIUIOTHI IIPH TEII000MeHe. 3aKOH COXPaHEHUs U
MPEBpAICHHs] SHEPTUU B MEXaHUYECKUX U TEIIOBBIX IpOIeccax.

[1naBneHue u OTBEp/IEBAHNE KPUCTALTUYCCKUX TeJI. Y JeIbHAs TEIUIOTa TUIABJICHHS.
Hcnapenue u konnencanuu. Kunenne. BiaxxHocTs Bo3ayxa. Y aenbHas TEIIoTa
napooOpa3oBanus U KoHaeHcauu. O0bsICHEHNE U3MEHEHUS arperaTHOTO COCTOSIHUSI BEIIECTBA
Ha OCHOBE MOJICKYJIIPHO-KMHETUYECKUX MPEACTABICHHI. 3aKOH COXpaHEHHs SHEPTUHU B
TEIJIOBBIX Tporieccax. [IpeoOpazoBanue SHEPTHH B TEIUIOBBIX MalllnHAaxX. J[BUraresns
BHyTpeHHero cropanus. [lapoas Typouna. KI1/] rennoBoro neurarens. DKoJ0ruueckue

3J1eKTpnqec1me ABJICHUA

OnexTpuzanys Ten. J[Ba poaa aeKTpHUYecKuX 3apaaoB. BzanMoeiicTBrue 3apsuKeHHBIX TEIL.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DIEKTPUUECKOE MOJIe. 3aKOH COXPAHEHUS
AIIEKTPHUYECKOTO 3apsizia. JJemuMoCcTh 3JeKTpUIecKoro 3apsaa. InekTpoH. CTpoeHHne aToma.
DneKTpUUecKuii TOK. J[eficTBUE 3NMEKTPHUUECKOro MO Ha dJIeKTpUuYecKue 3apsiabl. MIcTouHuKH
TOKa. DiekTpuueckas 1nemnb. Cuia Toka. INeKTPUIEeCKOe HAMPSHKEHUE. DIEKTPUIECKOoe
conpotusieHue. 3akoH Oma i ydactka nemnu. [locinenoBaTensHoe U napaieabHOe
COCIMHEHHUE MPOBOJHUKOB. PaboTa 1 MOLITHOCTH JIEKTpUUYECKOro Toka. 3akoH Jxxoyns—IJleHna.
Konnencarop. [IpaBuna 6e3onacHocTH mpu paboTe C IEKTPONprudOpamu.

3HeKTpOMaFHI/ITHbIe AABJICHUA

OmneiT OpcTena. MarautHoe noje. MarHuTHoe 1oJie NpsIMOro Toka. MarHuTHoe 1oJje
KaTylmKu ¢ TOKOM. [TocTOsTHHBIE MarHUThl. MarHUTHOE MOJI€ TOCTOSTHHBIX MAarHUTOB.
MarnautHoe none 3emiu. BzaumopaeiictBue MaruuToB. [[eficTBHE MarHUTHOTO I10JIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI IBUTATENb.

1.JIexuus 2 becena. 3.Pacckas 4. CamocrositenbHas padoTta. 5. JleMoHCTpalus ONbITOB .6.
6.JleMoHcTpanus GUIBMOB, CXEM, pUCYHKOB, depTeskeil.7 @poHTalibHbIE 1a00paTOpHbIE
paboThl. 8. 8.BHekimaccHble onbIThl U HaOmoneHus. 9.Pemenne 3anau. 10KonTponbHas pabdoTa.
11.ITpoexTtHas pabora. 12.I1pezenranmu. 13.YuebHas koHDepeHIHs.

CBeToBbBIC ABJICHUA

Hcrounnku ceera. [IpsMonuHeitHoe pacpocTpaHeHre cBeTa. Bunumoe NBHKEHNE CBETHIL.
Ompadicenue céema. 3aK0H OTpaxkeHUs cBeTa. [lnockoe 3epkano. Ilpenominenne ceera. 3aKoH
npesomiieHus ceeta. JInasel. @oKycHOE pacCTossHHAE NHH3BL. ONTHYECKas CUIa JTUH3BI.
N3o6paxenus, 1aBaemble TMH30M. ['11a3 kak onTudeckas cucrtema. Onruyeckue npubopsl.

Pe3eps



9 kJaacce
du3uka u pusnyecKue MeToAbl U3YyUYeHHS MPUPOIBI

Ponws matemaTuku B Pa3sBUTHU (1)I/ISI/IKI/I. ®dusuka u Texauka. uznka u Pa3BUTHUE Hpe,Z[CTaBJ'IeHI/Iﬁ
0 MaT€puajJlbHOM MHUDPE.

3aKkoHbI B3aNMOJIEHCTBUA U JIBUKEHHS TeJl

Mexanuueckoe aBmxeHue. Omuocumenvuocms osudicenus. Cucmemaomcuéma. Tpaekropusi.
[Tyts. [IpsimonuHeiiHOE paBHOMEPHOE BHKeHUE. CKOPOCTh paBHOMEPHOT'O NPSAMOIMHEWNHOTO
JBUKEHMS. MeTobl U3MEPEHUS PACCTOSIHUS, BPEMEHHU U CKOPOCTh. HepaBHOMEPHOE IBUKEHUE.
MrHoBeHHas ckopocTh. Y ckopeHue. PaBHoyckopeHHoe fBrxkeHue. CBOOOAHOE MaJieHue Tel.
I'paduxu 3aBHCHMOCTH IyTH OT BpeMeHU. PaBHOMepHOE ABMXKEHME 1O OKpyKHOCTH. [lepuon u
yactoTa oopamenus. Spienne naepuu. [lepsrrit 3akon HeroToHa. Macca tena. [InotHOCTh
BeniecTBa. MeTopl H3MEepeHus: Macchl ¥ INIOTHOCTU. B3aumonelicteus ten. Cuna. [IpaBuio
cnoxenust cui. Cuina ynpyroctu. Meroas! uamepenust Bropoii 3akon Hetotona. Tperuit 3akoH
Herotona. Cuia TspkecTu. 3aKOH BCEMUPHOTO TATOTeHMsI. VICKyCCTBEHHBIE CIIYTHUKH 3EMIIU.
Bec mena. Hesecomocmo. [ eoyenmpuueckasn u cenuoyenmpuyeckas cucmemvt mupa. miyinsc.
3aKOH COXpaHEeHMsI UMITyJIbca. PeakmugHoe 08uic

MEXAHHUYECKHUE KOJIEBAHUA

KonebarensHoe nemxenue. Konebanus rpysa Ha npyxune. CBoOoIHbIE KOJIeOaHusl.
KonebarenbHas cucrema. MasTHUK. AMIUIMTY/a, IEPUOI, YacToTa Konebanuid. [IpeBparienne
SHEpPIruy Ipu KojaebaTeIbHOM JBI)KEHUH. 3aTyXarolye Kojuedanus. BelHyX1eHHbIe KoJleOaHusl.
Pe3onanc.Pacnipoctpanenue konebanuit B ynpyrux cpeaax. [lonepeunbie u mpoaodbHbBIE BOJIHEI.
JlnnHa BostHbI. CBSA3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPAHEHUS HIIEPHOJOM
(dacToToil).

3ByKOBbI€ BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp 1 TpOMKOCTB 3ByKa. IX0. 3BYKOBOH
pe3onanc. [Mutepdepenius 3

BJIeKTPOMaFHI/ITHOC moJjie

OnHOpOHOE N HEOJHOPOIHOE MarHUTHOE NoJie. HarpaBiieHne Toka U HalpaBJIEHUE JIMHUU
ero marautHoro nosis. [Ipasuno 6ypaBunka. O6HapyxeHre MaruuTHoro noJjs. [IpaBuio neBoit
pyku. HMunykuns MarHUTHOTO noJsi. MarHuTHbIN NOTOK. OnbITel Papanes. DNeKTpoMarHuTHas
nHaykuusa. Hanpasnenne nHayknmoHHoOro Toka. [Ipasuiio JIenna. SIBnenne caMOMHAyKIMH.
[Tepemennslii Tok. ['eneparop nepemenHoro Toka. [IpeoOpa3oBanus 3Hepruu B
anektporeneparopax. Tpanchopmarop. [lepenaua snekTpudeckoil sJHEprun Ha pacCTOSHUE.
DNEeKTPOMarHUTHOE MoJj€e. DJIEKTPOMArHUTHBIE BOJHBL. CKOPOCTh pacpoCTpaHEHUS
AIIEKTPOMArHUTHBIX BOJIH. BiMsiHME 31€KTPOMAarHUTHBIX U31y4eHHUI Ha )KMBbIE OPIraHU3MBI.
KonebarenbHblil KoHTYp. [lonydyenune s1eKTpoMarHuTHBIX KojeOaHuid. [IpuHIMIbI patnocBssu u
TEJIEBUICHNUS.

DneKkTpoMarHuTHas npupoza cseta. [Ipenomnenne csera. [lokazarens nmpenomMieHusl.
Hucnepcus ceera. L{Bera ten. Tumnsl onTudeckux cekTpoB. [lornomnienre u ucryckaHue cBeta
aroMami. [ITporcxoxieHne JIMHEHYaThIX CIIEKTPOB.

KBaHnTOBBIC AIBJICHUSA

( CTpoenne aTomMa U AaTOMHOI0 /IPA)



PannoakTMBHOCTB KaK CBUETENBCTBO CIOKHOIO CTPOEHHS aTOMOB. Ajb(a-, 6eTa- u ramma-
u3nydenus. OnwiTel Pesepdopra. SAnepnas moaens atoma. PaanoakTHBHBIE TPEeBpaIeHUS
aTOMHBIX a1ep. CoxpaHeHHE 3aps10BOTO U MAaCCOBOI'O YHCEN ODKCIEPUMEHTAIbHBIE METOIbI
ucciaen0Banys yacTull. [IpoTOHHO-HENTPOHHAA MOAEND sapa. PU3HUECKUI CMBICI 3apsI0BOTO
U MaccoBoro uucen. M3oromnsl. [IpaBuna cmemenus 1 anbda- 1 6eTa-pacnana DHEPrus CBI3U
yacTul B aape. Jenenue saep ypana. llennas peakuus. SlnepHas sHepreTuka. JKOJIOTHYECKUe
po0eMbl paboThl aTOMHBIX leKTpocTaHuui. Jlozumerpus. [lepuon nomypacnana. 3akoH
paZMoaKTUBHOTO pacnana. BiausHue paguoakTUBHBIX U3JIy4€HUN Ha )KUBBIE OPIaHU3MBI.
Tepmosinepnas peakuus. Mcrounuku snepruu ConHua u 38€3

CTtpoeHue 1 3BOJIIOLUSA BCeJIEHHOM

CocraB, CTpOCHHUE U TIPOUCXOXKICHUE BCEICHHOW. [11aHEeThI COTHEUHOM CUCTEMBI.
Crpoenue u 3Bomonust Connia u BeeneHHoi.

Pe3epB cB000IHOIr0 Y4eOHOIr0 BpeMeHH
D®opMbl OPraHM3aluu y4eOHbIX 3aHATUHN N0 Pusuke B 7-9 Kiaccax:

1.JIexmus 2 becena. 3.Paccka3 4. CamocrosTenbHas padora. 5. JleMoHcTpaIus OnbITOB .6.
6.JleMoHcTpanus GUIEMOB, CXEM, pUCYHKOB, YepTexeil.7 @poHTanbHbIe 1a00paTOPHBIE
paboThl. 8. 8.BHekaccHbIe onbITH B HaOmoneHus. 9.Pemenue 3anau. 10KonTponpHas padoTa.
11.IIpoexTHas padota. 12.1lpe3enranuu. 13.YueOHas koHbepeHIHs.

OcHOBHBIE BU/IbI Y4€OHOM AeSITEJIbHOCTH:
BH/IbI 1€ATEJILHOCTH CO CJIOBECHOM(ZHAKOBOM )0OCHOBOM:

1.Cnymanue oobsacHeHui yuntens. 2.CiyliaHue U aHajau3 BBICTYIUIEHUH CBOMX TOBapHUIIEH.
3.CamocTodarenbHas paboraM ¢ yueOHUKOM. 4.PaboTa ¢ Hay4uHO-TIONYJIIPHON JIUTEPATYPOH.
5.Ananu3 ¢popmyi. 8.PerieHns TeCTOBBIX KOJIWYECTBEHHBIX U KAUECTBEHHBIX 3aj1au.
9.BrinmonHenue 3a1anuii o pasrpannyenuto nouatuil. 10. Cucrematuzanus yueOHOTro
MarepHaa.

BHU/ABI I€ATCJILHOCTH HA OCHOBEC BOCIIPUATHSA 3JIEMECHTOB JeHCTBUTEILHOCTH:

1.Habmonenue 3a gemoHcTpauusaMu yuutens. 2.1IpocMoTp yueOHbIX GuiIbMOB. 3. AHaINU3
rpadukoB ,tabaui , cxeM. 4.00bscHeHHEe HaOMI01aeMbIX sIBIeHUH. 5.13yuenue ycrpoiicTa
nprOOPOB MO MOJIEIISIM M YepTekaM. 6. AHaIM3 MPOOIEMHBIX CUTYAIU.

BHU/IbI IEATEJbHOCTH C NPAKTHYECKOH (ONBITHOH)OCHOBOM:

1.PaboThI ¢ KHHEMaTUYECKUMH cXeMaMH . 2.PereHune sxcrepuMeHTaIbHbIX 3a1a4. 3.PadoTa ¢
pa3naTrouHbiM MatepuaioM 4.COopka aleKTpUyecKHXx Ienei. 5./3mepeHne BeTuunH
6.IlocraHoBKa OMBITOB /JIsl AEMOHCTpaluu kiaccy . 7.1loctaHoBKa (GpOHTAIBHBIX OMBITOB .
8.BrinonHeHne (pOHTAIBHBIX J1a00paTOpHBIX paboT. 9.Pa3paboTka HOBBIX BAPHAHTOB ONBITA .
10.ITocTpoenue TUoTe3sl Ha OCHOBE aHaM3a UMeroIuXxcs JaHHbIX. 11. Pa3paboTka u npoBepka
METOJIMKH IKCIIEpUMEHTaIbHOU paboThl . 12.IIpoBeneHune uccieoBaTeabcKoro SKCepruMeHTa



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O IPEJIMETA

N3yuenue (u3uKM Ha YpOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs HAIpaBIICHO HA
JOCTH)KEHUE JIMYHOCTHBIX, METAlPeIMETHBIX U IPEAMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIbTATDI
B pesynbrare wusydenuss (UMK Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs y
o0yuaronierocst 0yayT chopMUPOBAHBI CIICTYIONINE JINIHOCTHBIC PE3YJIbTAThI B YACTH:

1) NATPHOTHYECKOTO BOCTUTAHUS

NpOSIBIICHHE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO —POCCHIICKOM
¢du3nveckoil HayKu;

[CHHOCTHOE OTHOILICHUE K JJOCTH)KECHHUSM POCCUICKUX YUEHBIX(PU3UKOB;

2) rPakKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYKICHUHM  OOIIECCTBEHHO-3HAYMMBIX U
ITUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKAM ITPUMECHEHUEM JIOCTIKCHUH (DH3HKY;

OCO3HaHUE BAKHOCTH MOPAIbHOATHYCCKUX PUHIIUIIOB B ACATSILHOCTU YUEHOTO;

3)  3cTeTMYecKoro BOCHMTAHHS:
BOCIIPUSATHE ICTETHYECKUX KAYECTB (DU3MUECKON HAYKHU: €€ rapMOHUYHOTO MOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHMYHOCTH;

4) LEHHOCTH HAYYHOI'0 TO3HAHUA:

OCO3HaHME LIEHHOCTH (PU3NYECKON HAyKH KaK MOIHOTO MHCTPYMEHTa IO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaKHEUILEH COCTABIISIIOLIEN KYJIbTYpHI;

pa3BUTHE HAyYHOH JIF0OO3HATENBHOCTH, HHTEPECA K UCCIIeI0BATENbCKON AEATENbHOCTH;

5) (popMHpoBaHuUs KYJIbTYPbI 310POBbS1 H SMOLMOHAJIBLHOIO 0JIATOIOIy UM

OCO3HaHHE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXKHOCTH TMpaBui Oe30macHOro TMOBEACHHUS HAa TPaHCIOPTE, HAa JOoporax, ¢
AIIEKTPUYECKUM U TEILJIOBBIM 000PY/I0BAaHUEM B JOMAILIHUX YCIOBUSIX;

chOpMHUPOBAHHOCTH HaBbIKa pedIeKcHu, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTro
e MpaBa y Apyroro 4ejaoBeKa;

6)  TpyaoBoro BocmHTaHHS:

AaKTUBHOE y4aCTHE B PELIEHUH MPaKTUYECKUX 337a4 (B paMKaX CeMbH, 00pa30BaTeIbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJIOIMYECKON M COLMaIbHON HAINPaBIEHHOCTH, TPEOYIOIUX B
TOM 4ucie U (U3NUECKUX 3HAHU;

MHTEpeC K NPaKTHYECKOMY H3YUEHUIO Mpodeccuii, CBA3aHHBIX ¢ PU3UKOI;

7) IKOJIOTHYECKOr0 BOCIIUTAHUSA:

OpUEHTalMsl Ha NpUMEHEeHHEe (QU3NYECKUMX 3HAHUU A pelleHus 3agad B o0sactu
OKpYXKarolleld Cpenbl, MNIAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX MOCJEICTBUUN AJIs
OKpYKarolle Cpebl;

0CO3HaHME IN100ATBHOT0 XapaKTepa 3KOJIOIMYECKUX MPOOIeM U IyTeH UX peleHts;

8) aJanTauuy K M3MeHSIIOIUMCS YCJI0BUSIM COLMAJIBLHOM M NIPUPOAHON cpeabl:

NoTpeOHOCTh, BO B3aMMOJEHCTBHM IPH BBITIOJIHEHUH HCCIEJOBAHUNH U TPOEKTOB
(bu3nYeCcKOil HaNIPaBIEHHOCTH, OTKPBITOCTh OMIBITY ¥ 3HAHUSIM APYTUX;

MOBBIILIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTHYECKYH JEATEIbHOCTB;
noTpeOHOCTh B GOPMUPOBAHNHN HOBBIX 3HAHH, B TOM uHciie GOpMYIHpOBaTh UIEH,

MOHATHS, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SIBICHUSX;

0co3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (DU3HKY;

IUIAHUPOBAHHE CBOEr0 pa3BUTHS B TNPUOOPETEHUHM HOBBIX (DU3MYECKUX 3HAHUM;
CTpeMJICHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPObI, 0OIECTBA U

HSKOHOMHKH, B TOM YHUCIIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUA;

OLICHKa CBOMX JEMCTBHI C Y4ETOM BIIMSHUS Ha OKPYXKAIOUIYIO Cpeny, BO3MOXKHBIX
ri100aIbHBIX MOCIEICTBUMN.



METANIPEAMETHBIE PE3YJIbTATbI

B pesynabprare ocBoeHHs MporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuaromierocs OyayT CGOPMHPOBAHBI MeETAlpEeIMETHbIC Pe3yJbTaThl,
BKJIIOYAOMIUC TMO3HABATCIIbHBIC YHHUBCPCAJIBHBIC y‘-Ie6HLIe I[eﬁCTBHSI, KOMMYHUKATUBHBIC
YHUBEpCAIIbHBIC yIeOHBIC ICHCTBUS, PEryIISITUBHBIC YHUBEPCAIbHBICYUCOHbIC ACHCTBYSL.

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIE Y4eOHbIE eiiCTBHS

ba3oBble jiornueckue qeiicTBUs:

BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB  (SIBJICHMIA);
YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(DUKAIMK, OCHOBAHUS

JUTs1 000OIIEHUS U CPAaBHEHUS;

BBISIBJISTh 3aKOHOMEPHOCTH M IMPOTHUBOPEUYHUS B pacCMATPUBAEMBIX (aKTaxX, JAHHBIX H
HAOJIOICHUSX, OTHOCALINXCSA K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITh TIPUYUHHOCTICJCTBCHHBIC CBSI3M TMPU W3YYCHHH (PU3NYCCKUX SIBICHUU U
MIPOLIECCOB, JIeJaTh BHIBOJBI C UCIOIb30BAHUEM ACTYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUECHUH,
BBIJIBUTATh TUIIOTE3BI O B3aUMOCBSI3SX (DH3UYECKHUX BEIIMYUH;

CaMOCTOSITENILHO BBIOMpATh crioco0 pemieHus yueOHoM (u3nueckoil 3amayu (CpaBHEHHE
HECKOJIbKMX BapHAaHTOB PEIICHHUs, BHIOOp HaubOoJee MOAXOASIIETO C YYETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCcKue 1eiiCTBUS:

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKUN HHCTPYMEHT MO3HAHUS, IPOBOJIUTH 10
CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXKHBIM

¢bu3nuecKuid  AKCHEPUMEHT, HeOONbIIOe HCCIAeoBaHUE (PU3UYECKOTO  SIBICHUS;
OIICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIHIO, TOJIYYCHHYIO B XO/1€

WCCIIETOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENbHO (POopMYIMPOBaTH 0000IIEHUS M BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS, OTIBITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (DUIUYECKUX IPOIECCOB, a
TaK)Ke BBIJIBUTATh MPEATNOI0KEHUS 00 MX PA3BUTUU B HOBBIX YCIOBUSAX W KOHTEKCTaX.

Pa6ora c undopmanueii:

NPUMEHSITh  pPa3MUYHbIE METOJbl, HWHCTPYMEHTBl H  3alpochl TpPH  TOUCKE U
oTbope nHGOPMAINH WK JAaHHBIX C Y4ETOM MPETIOKEHHONW yueOHOH (hH3UYeCcKOM 3a1auH;

aHAIIM3UPOBaTh, CUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HMH(DOPMALMIO PA3TUYHBIX
BUJIOB U (hOPM TIPEICTABIICHHUS,;

CaMOCTOSITENILHO BBIOMpaTh ONTUMATIbHYIO (GOpPMYy TpPEACTaBICHUS HHPOPMAIUU U
WJUTIOCTPUPOBATH peIIaeMbIe 3a/1a4l HECTIOKHBIMU CXEMaMHU, JTuarpaMMamMu, HHOU rpadukoi u
X KOMOUHAIIHSIMH.

KomMyHHUKaTHBHBIe YHUBepcaJibHbIe y4eOHble HeiicTBHSA:

B XoJe 0OCyXIeHus Y4eOHOro marepuasia, pe3yibTaToB JIabOpaTOPHBIX paboT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY OOCY)XKJaeMOil TeMbl M BbBICKa3bIBaTh HJIEH,
HalleJIeHHbBIE Ha PelIeHNe 3aaul U TOoAJIepKaHue OJIarokenaTeIbHOCTH OOIICHNS;

COIOCTABIATh CBOM CYXKJIEHUS C CYXKACHUSAMH JpPYTUX YYaCTHHKOB JIMAJOra,
OOHapY)KUBATh Pa3IMIMe U CXOJCTBO TIO3HIINH;

BBIPA)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

HY6HI/I‘IHO IpeaACTaBIATh PE3YIbTATHI BBITIOJIHEHHOI'O (1)I/ISI/ILICCKOFO OIlbITa
(9KCIIepUMeHTa, UCCIIEI0OBaHMS, TPOCKTA).

MMOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIbHON pabOThI IpH
peLIeHNH KOHKPETHO! (hru3nyeckoit mpoOieMsl;

INpUHUMAaTh LA COBMECTHOH JACATCIIBHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: paclpesieNiaTh poiid, 00CYXk/IaTh MPOLECCHl U Pe3yabTaThl COBMECTHOIH paboTHl,



0000111aTh MHEHUSI HECKOIBKUX JTIOAEH;

BBITIOJIHATh CBOIO 4acTh pPa0OTHI, JOCTUTas KAadeCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OLICHHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM, CAMOCTOATEIHHO
c(OpMYJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHSI.

PeryasiTuBHble YHUBepcaJibHbIe Yy4eOHbIE JeilcTBUS

Camoopranuzanmus:

BBIBJISITH MPOOJEMbl B JKM3HEHHBIX M y4EOHBIX CHUTyalusiX, TpeOyIolmuX s
perieHus (GU3NIeCKUX 3HAHUM;

OPUEHTHPOBATHCS B Pa3IUYHBIX MOJXOAAX MPHHATHS pEUIeHUN (MHIUBUIYyaIbHOE,
MPUHITHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUIN TPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelIeHUs (QU3NYECKOM 3ajaud WM IUIaHa
UCCIICIOBAHMSI € Y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHUPOBATH MpeAjiaraeéMble BApUaHThI PEeIICHUH;

JIeNaTh BRIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJICKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYAIlMH U MpeJjiararh riaH e€ N3MEHEHNUS,

OOBSCHATH MPUYMHBI JOCTHKEHUS (HEIOCTUKEHUSI) PE3yJIbTaTOB ACSITENbHOCTH, AaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh (B TOM 4YHCII€ B XOJ BBIMOJIHEHUS (PUINYECKOTO
WCCJICIOBAHMS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHUBIIHUXCS CHUTYallUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa IIEJIM U YCIOBUSIM.

CTaBUTh ce0sg Ha MECTO APYroro 4YeloBeKa B XOJe CHopa WIM JUCKYCCUU Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS ¥ JIOTUKY IPYTOTO.

Mpu3HaBaTh CBOE MNpaBO Ha OMMOKY Mpu pemeHuu (U3MYECKUX 3ajlad MU B
YTBEP)KJICHHUSIX HAa HAYYHBIE TEMBI M TAKOE YK€ MIPaBO JIPYyroro.

MNPEIMETHBIE PE3YJIbTATHI

K koHiy oOyuenus B 7 kjacce mpeaMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIONINXCST YMEHUH:

UCIIONIb30BaTh  TOHATHUA: (PHU3WYECKME ¢ XUMHYECKHE SIBJICHHUs, HaOI0aeHHe,
AKCIIEPUMEHT, MOJIEIb, TUTIOTE3a, EANHUIIB (PU3NIECKUX BEJIWYHH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHUS  BemiecTBa (TBEpHOE, IJKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBH)KEHHE
(paBHOMEpHOE, HEpPaBHOMEpPHOE, MPSIMOJMHEHHOE), TPACKTOPHS, PAaBHOJCHCTBYIOIIAS CHII,
nedopmarus (ynpyrasi, MiIacTHUecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;

paznuuath siBieHus (qud@y3us, TEIIOBOE ABMIKEHHWE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JIBWKEHME, MHEPIMs, B3aUMOJICHCTBHE TeJl, paBHOBECHE TBEPIBIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAIlleHHMsI, Ieperada JaBIeHUsT TBEPABIMU TEIIaMH, KUAKOCTSIMH H
razamu, atMoc(epHoe IaBieHHE, MIaBaHUE TeJ, MPEBPALICHUS MEXaHWYEeCKOW SHEPruu) IO
OMHCAaHWIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPHPYIOUINX ITaHHOE
¢duznueckoe ABICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (M3UYECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B
TOM uHclie (PU3HUECKUE SIBICHUS B MPUPOJIE: TPUMEPHI IBIKEHUS C Pa3IMUYHBIMH CKOPOCTSMHU B
KUBOW W HEKHBOW TPHPOJE, JCUCTBHE CHJIBI TPEHUS B TPUPOJE M TEXHUKE, BIIHSHUC
aTMoc(hepHOro JaBJIeHUs Ha XKUBOW OpraHW3M, IJIaBaHHE PHIO, PHIYard B Telle YeloBeKa, MpU
ITOM TEPEBOJANTH MPAKTUYECKYIO 3a7ady B Yy4eOHYI0, BBIACISATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKM) (HU3NYECKUX SBICHHIA;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3UYECKUE SIBICHHS, UCTIONB3YS (PU3UICCKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEAHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSXKECTH, BEC Tejla, cuja TPeHUs, JaBiieHue (TBEPAOro Tema, KUAKOCTH,
ra3a), BHITAJIKMBAIOIIAS CUJIa, MEXaHUYECKash paboTa, MOIIHOCTh, IJIEYO CHIIbI, MOMEHT CHIIBI,



KO3(DQHIIMEHT MOJNIE3HOTO JIEHCTBHS MEXaHM3MOB, KMHETHYECKas M MOTEHIMaJbHas SHEPTrHsi),
OpU ONHCAHMM MPABWIBHO TPAKTOBAaTh (U3NYECKUN CMBICI HCIOJIb3YEMBbIX BEIMYMH, HX
0003HauCHHSI ¥ €AMHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO
bu3nyecKyo BEIHUMHY C APYTUMHU BEITUYMHAMHU, CTPOUTH IpapUKu U3yUYEHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKUE SIBICHUS U MPOIECCHI, UCIIONb3Yys MpaBUiia
CJIOKEHMSI CHII (BJI0JIb OJHOW MpsAMOIN), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUiIo
paBHOBecusl pblyara (0J0Ka), «30J0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHHUS MEXaHUYEeCKOM
SHEpPIUU, TPH OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBIBATh €0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PM3MUECKUE SIBJICHMSA, IPOLECCHl W CBOMCTBA TEl, B TOM 4HCJIE U B
KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH [PUYUHHO-
CIICZICTBEHHBIC CBSI3M, CTPOMTH OOBsiCHEHME u3 1-2 jOoruyeckux ImaroBc omnopoi Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NUECKIX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1-2 JeiicTBUS, HUCHONB3Yys 3aKOHBI M (OPMYIIBI,
CBs3bIBarOIIME (PU3MUYECKUE BEJTMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJaul 3allHChIBATHKPATKOE
yCIIOBHE, TOJCTABIATh (PM3MUECKUE BEIMYMHBI B (POPMYIIBI M MPOBOAUTH PACUYETHI, HAXOIUTH
CIPAaBOYHBIC JaHHBIE, HEOOXOJUMBbIC JMJIsi pElIeHUs 3a]ad, OIEHUBATh PEaTHUCTUYHOCTD
MOJIY4YCeHHOW (PU3MUECKOM BEJIMYUHBIL;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPH MOMOIIHU (PU3HMUECKUXMETOIOB, B
ONMCAHUU HCCIIEIOBAaHUS BBIIEIATh IPOBEPSIEMOE IMPEANONIOKEHHE (THIIOTE3Y), pa3ivyaTh U
UHTEPIPETUPOBATH OTYyUYECHHBIN PE3yNbTaT, HAXOAUTH OIIMOKHUB XO/I€ OTbITA, /1€1aTh BHIBOABI IO
€ro pesyJjbpTaTam;

MIPOBOANUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUNH WM (U3NYECKUX CBOICTB
Tes: (HOpPMyTUPOBATH MPOBEPSIEMbIE TPEATIONIOKEHHS, COOMpAaTh YCTaHOBKYH3 MPEIOKEHHOTO
000py/s0OBaHus, 3aMUCBHIBATL XOJ| ONBITa U (OPMYIHPOBATH BBIBOABI; BBIMOJIHATH MPSIMbIC
U3MEPEHUS PACCTOSIHUSL, BPEMEHH, Macchl Tella, 00bEMa, CUIIBI

U TeMIIEpaTypbl C HCIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, 3aMUCHIBATH
MOKa3aHusl IPUOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

IIPOBOJIUTH HCCIIEJOBAHUE 3aBHCHUMOCTU OJHOW (PU3MYECKOH BETUMYMHBI OT JAPYroi ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCHMOCTH IYTH PaBHOMEPHO ABHXKYIIETOCs Tella OT
BPEMEHHU JIBUKEHHUS Tejla, CHJIbI TPEHUs CKOJBXEHHUS OT Beca Tela, KayecTBa 0OpabOTKH
MOBEPXHOCTEN TEJI W HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIATU CONPUKOCHOBEHMS TEJ, CHUJIbI
YIPYroCTH OT YJUIMHEHUs MPY)KHUHBI, BBITAIKUBAIOLIEH CUIBI OT 00bEMa MOrpyKEHHOW YacTH
TeJa U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTHU OT IUVIOTHOCTH TeJla, OT IITyOUHbI, HA KOTOPYIO
HOTPYKEHO TeJ0, YCIOBUHMIIaBaHUs TeJ, YCIOBUI paBHOBECHs phlyara U OJIOKOB, y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIe0BaHus, COOMpaTh YCTAHOBKY U BBIIIOJHATh U3MEPEHUS, CIeAys
NPEUIOKEHHOMY IUIaHy, (UKCHUPOBaTh pe3yibTaThl MOJYYEHHOM 3aBHCHMOCTH (PH3MUECKUX
BEJIMYMH B BHJE MPEAJOKEHHBIX TaOnMll W TrpauKoB, [JelaTh BBIBOJBI IO pe3yibTaTaM
WCCIIEIOBAHMSI,

MPOBOJANTh KOCBEHHbIE M3MEpPEeHHs] (U3NYECKUX BEJIWYMH (IJIOTHOCTH BEIECTBA
KUAKOCTH U TBEPAOIO TENa, CUJIa TPEHUS CKOJIBKEHUS, JABJICHUE BO3yXa, BBITAIKHBAIOIIAS
cuia, JICUCTBYIOMIAs Ha MOTPYKEHHOE B JKHJAKOCTHh TeN0, KOI(PPHUIIUEHT MOJIE3HOTO JCHCTBUS
IIPOCTBIX MEXAHWU3MOB), CJIENys MPENJIOKEHHOW HMHCTPYKIMM: IPU BBINOJIHEHUH HU3MEPEHUN
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYHMCIISATH 3HAYEHHE HCKOMOM BEJIMYMHBL;

coOmogaTh TpaBWiIa TEXHUKM O€30macHOCTH Mpu  pabore ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

yKa3bplBaTh TNPHUHIMIIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINeCs] COCylbl, OapoMeTp, pbluar, TMOABMXHBIA U
HETOABIKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI AEHCTBHS U3YUYEHHBIX MPHUOOPOB U TEXHUYECKHUX YCTPOMCTB
C Omopol Ha HX ONHUCaHusd (B TOM 4YMCIE: MNOALIMIHHMKH, YCTPOWCTBO BOJOIPOBOAA,



TUIPABIMYECKH TIPECC, MaHOMETP, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeETp), HCIOJIb3YS
3HaHUS O CBOWMCTBaX (U3MYECKUX SBJICHUA UM HEOOXOAUMBbIC (HU3WYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTL TNpUMEPHl (HAXOAUTh HWH(GOPMALMIO O MpUMepax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PM3UYECKUX 3HAHHWIA B MOBCEIHEBHOM XU3HU sl oOecrieueHus 0e30MmacHOCTH
npu oOpaleHuu ¢ npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3[0POBbS U
COOJTIOJICHUSI HOPM HKOJIOTHYECKOTO TOBEJICHUS B OKpY KaroIIencpese;

OCYIIECTBIISITh OTOOp MCTOYHHUKOB HHGpopManuun B VIHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HWMEIOIIUXCS 3HAHUH ¥ MyTéM CpaBHEHUS
pa3IMYHbIX HCTOYHHMKOB BBIIEIATh HH(OpPMALMIO, KOTOpas SBIAETCS MNPOTHBOPEUYUBON WIIH
MOYKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBHINOJHEHUH YYEOHBIX 33JaHUN HAYYHOIOMYJISPHYIO JUTEpaTypy
(U3HYECKOTO COJEp)KaHUs, CIOPAaBOYHBIC MaTepuaibl, pecypchbl ceTu WHTepHeT, BIaueTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(DOpPMANMU W3 OJHOW 3HAKOBOMU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE 2—3
UCTOYHUKOB WHPOpMAIUU (QU3HUECKOTO COJCPIKAHUS, B TOM YHCIE MyOJIMYHO JeNIaTh KpaTKue
cooOIleHusT O pe3yiabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBaHHM, MpPU ITOM TIPaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIN MOHSATUIHBIN ammapar Kypca (pU3uKH, COMPOBOXKAATH BHICTYIUICHUE
Mpe3CHTAlNEN;

MIPY BBITIOJHEHUHM YYEOHBIX IPOCKTOB W HMCCICAOBAHUN pacrpelneisiTh 00S3aHHOCTH B
rpynme B COOTBETCTBHUH C MOCTaBICHHBIMH 33/1a4aMHU, CJIEIUTh 32 BBIITOJIHEHUEM ILJIaHAICHCTBHI,
aJICKBaTHO OIICHWBaTh COOCTBEHHBIM BKJIAJ B JACSITEIBLHOCTH TPYIIBI, BBICTPaWBAThH
KOMMYHHUKaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHHE OKPY>KAIOILIKX.

K xonmy oOydeHus B 8 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh IOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBHKEHHE AaTOMOB H
MOJIEKYJI, arperatHble COCTOSIHMSI BEIIECTBa, KpHUCTAUIMYECKWE U aMOp(HbIE Tela,
HACBILICHHBI U HEHACBILICHHBIN IIap, BJIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSISIDHEPIHS,
TEIUIOBOM  JBUTATelb, JJIEMEHTApHbBI  AJIEKTpPUYECKUH  3apsi, DJIEKTPUYEcKoe ToJe,
IIPOBOJAHMKHU U JUAJIEKTPUKH, TOCTOSIHHBIN JJIEKTPUYECKUN TOK, MarHUTHOE II0JIE; pa3IndaTh
ABJIEHUsl (TEIUIOBOE pACIIMPEHHE U C)KaTue, TeIulonepesaya, TEelJIoBOE€ paBHOBECHE,
CMauMBaHHUE,  KallWJUIAPHBIC ABJICHUS, HCIIapEHHUE, KOHJCHCALUs,
JaBJICHUE, KpUCTAJITN3alus (oTBepneBaHUE), KWUIIEHHE, TeIulonepeaayda
TEIUIONPOBOAHOCTh, KOHBEKIMS, HW3JIY4CHME), OJJIEKTpU3alMs Tel, B3aUMOJEHCTBHE 3aps/0B,
JNENCTBUS 3JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJECHCTBUEMArHuToB, JEHCTBHE
MarHUTHOTO MOJII Ha HPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHASMHIYKLMSA) IO ONUCAHHUIO UX
XapaKTepHBIX  CBOMICTB U Ha OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHNUE M3YYEHHBIX (U3NYECKUX SBJICHUN B OKPYXKAIOLIEM MHpE, B
TOM Yucie (QU3NYECKUe SBJICHHUS B IPHPOJIE: MOBEPXHOCTHOE HATKEHHE M KalWUISpHbIE
ABJIEHUS B TPHUPOJAE, KpUCTaUIbl B Mpupoje, uznydeHue CoiiHLa, 3aMep3aHuEe BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SBICHUS B
atMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOETOJNE 3eMITH, Ipeii( MOT0COB, POJIb
MarHMUTHOTO TOJSI JUId JKU3HM Ha 3emile, MOJSIpPHOE CHSIHME, IpU 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 3a/1a4y B Y4EOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHUI;

OIMCHIBAaTh M3yYEHHBIE CBOMICTBa Tel U (PU3MUECKUE SBICHUS, UCIONB3Ys (PU3HUECKUe
BEJIMYMHBI (TeEMIlepaTypa, BHYTPEHHS YHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAEJIbHAs TEIIOEMKOCTD
BEIIECTBa, YJAeNbHAas TEIUIOTa IUIABJICHUS, YyJeJbHas TEIIoTa MapooOpa3oBaHUs, YAelbHas
TEIJIOTa CrOpaHUs TOIUIMBA, KOI()(UIMEHT IMOJIE3HOTO0 JEHCTBHS TEIUIOBOM MAIIMHBI,



OTHOCHUTEJNIbHAsL BIAXHOCTh BO3[yXa, D3JEKTPUUYECKUM 3apsi, CWIa TOKa, 3JIEKTPUYECKOE
HaIpsDKEHUE, COMPOTUBIICHHE MPOBOJIHUKA, YIEIbHOE COMPOTUBIIEHHE BellecTBa, pabora u
MOITHOCTH JIEKTPUYECKOTO TOKa), MPH OMUCAHUU TPABWIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI
MCIOJIb3YEMBIX BEJTUYMH, 0003HAUYCHHUS U €IUHUIBI (PU3NYECKUX BEITUYHUH, HAXOIUTH (GOPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEIMUYUHY C JIPYIMMHU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUHH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (HU3UYECKUE SBICHHS U IPOLECCHI, HUCHOIb3Ys
OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJISPHO-KUHETUYECKOW TEOpPUHM CTPOCHMsI BEIIECTBA, MPUHLMUII
CYNEpIIO3UIUU T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsija,3akoH Oma mis
yyacTka uenu, 3akoH JDxoyns—JIeHua, 3aKkoH COXpaHEHHs] JHEPruM, IpU STOM JaBaThb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €T0 MAaTEMAaTHYECKOEBBIPAKEHUE,

OO0BACHATH (PU3UYECKUE MPOIIECCH M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHO CJIEACTBEHHBIE CBS3HM, CTPOUTH
00BbsICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢ OMOpPOoH Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHX
SBJICHUN, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3amayd B 2—-3 [IEHCTBUSA, WHCIONB3yd 3aKOHBI U (HOpMyIbl,
CBsA3bIBAIOIME (PU3NYECKUE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33J]auM 3alMCbIBaThKPaTKOE
YCIIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUISl PEIICHUS 3a/1ayH, BBIOUPATh 3aKOHBI U (HOPMYIIBI,
HeoOXoauMble JUIsi €€ pelleHUs, MPOBOAUTH PACUETHl U CPaBHUBATH IOJTYYEHHOE 3HAUYEHUE
buznyecKoil BENUYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELINTh MPH MOMOIIN (PU3NIECKUX METOJIOB,
UCIIONIB3YSl OMNHMCAHHME MCCIEAOBAHUS, BBIICIATH MPOBEpsieMOE MPEANONIOKEHHE, OLIEHUBAThH
IIPABUJIBHOCTb MOPSsI/IKA POBEICHUS UCCIIEOBaHMSL,I€1aTh BbIBO/IbI;

MIPOBOJMTD OIBITHI IO HAOMIOACHUIO GU3NYECKUX SIBICHUN UM (PU3UYECKUX CBOWUCTB TEN
(KanwIsipHbIE SIBJICHHUS, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT ero oObéma, TeMIleparypsl,
CKOPOCTH TIpollecca OCTBIBAaHWSI M HarpeBaHUs MpPH HU3IYyYEeHUU OT LBETa H3Iydarolen
(mornomatoiei) MIOBEPXHOCTH, CKOpPOCTb UcHapeHus BOJIbI OT TEMIIEpaTyphl
KUAKOCTH U IUIOLAAHN €€ MOBEPXHOCTH, DJIEKTPHU3ALMSA TEJI U B3aUMOJEHUCTBUE IEKTPUUYECKUX
3apsA0B, B3aWMOJEWCTBHE TOCTOSHHBIX MAarHWTOB, BHU3YyalM3alllsi MAarHUTHBIX IOJEH
MOCTOSIHHBIX MAarHMTOB, JECWCTBUS MAarHMUTHOTO TNOJS HAa MPOBOJHUK C TOKOM, CBOICTBa
AIIEKTPOMAarHuTa, CBOWMCTBAa  AJIEKTPOABHUIATENsl  MOCTOSIHHOIO  TOKa):  (OpMyJIUpOBAThH
MpoBepsieMble TPEANONOKEHHS, COOMpaTh YCTAaHOBKY U3 MPEATIOKEHHOro 000pyIOBaHMUS,
OTHCHIBATh XOJ OTbITa U OPMYIHNPOBATHBBIBO/IBI;

BBITNIOJHATH IPSIMBIE M3MEPEHHs TEMIIEPATypbl, OTHOCUTEIBHOW BJIAXKHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSOKEHUs] C MCMHOJIb30BAaHUEM AHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKHUX
BEJINYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOI aOCOMIOTHOM MOIPEeIIHOCTH;

MPOBOANTH MCCJEIOBAaHUE 3aBUCHMOCTH OJHON (DPM3MUECKON BEIMYUHBI OT JIPYroM C
UCTOJIb30BAaHUEM TMPSIMBIX H3MEPEHUHl (3aBUCUMOCTh CONPOTHUBICHHMS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIA/IA TONEPEYHOT0 CEYEHHUS M Y/IEIbHOTO CONPOTHUBIIEHUS BEILECTBA IPOBOJIHUKA,
CHJIBI TOKa, WAYILIErOo Yepe3 IPOBOAHHMK, OT HAINpPsDKEHHMs HAa NPOBOJHUKE, MCCIEAOBaHUE
MOCNIEAOBATEIbHOIO M MapajlieIbHOTO  COEIMHEHUN  MPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHMe, COOMpaTh YCTAaHOBKY M BBINOJNHATH W3MEPEHUs, CJenys MNpEeaIoKEeHHOMY
IU1aHy, QUKCUPOBAThH PE3YIbTaThl MOJYYEHHOW 3aBUCMMOCTH B BUE TaOIHIl U rpaduKoOB, NenaTh
BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEJOBAHMSI,

MPOBOANTh KOCBEHHBIE H3MepeHHs (u3nueckux BelW4YMH (yIelbHas TEeMIOEMKOCTb
BEIIECTBA, COMNPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA):
IUTAaHUPOBATh M3MEPEHMsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJENysl MpeIoXKEeHHOU
WHCTPYKIIMH, U BBIYUCIIATH 3HAUCHUE BEIIMYNHBL;

coOnrofaTh MpaBWJia TEXHUKM Oe30macHOCTH Mpu  pabore ¢ J1abopaTOPHBIM
o0opynoBaHueM;

XapaKTepU30BaTh MPUHIIUIIBI AEHCTBHS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB
C OMopoil Ha MX omMcaHUs (B TOM 4YHCIE: CHCTeMa OTOIUICHHs JOMOB, I'MTPOMETp, HapoBas



TypOMHa, aMIlepMeTp, BOJBTMETP, CUETUMK HIIEKTPUUYECKON SHEPIUH, DIEKTPOOCBETHTEIbHbIC
NpUOOPBI, HAarpeBaTEIbHBIC DJICKTPONPHOOPHI (MIPUMEPHI), AICKTPUUYECKHE MPEIOXPAHUTEINH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSHHOTO TOKA), MCIIONB3Ysl 3HAHHS O CBOMCTBax
(bu3nyecKkux sIBICHUH U HEOOX0UMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOHCTBA M HM3MEpPUTENbHBIE MPHUOOPHI IO
CXe€MaM M CXE€MAaTUYHbIM PUCYHKaM (KUAKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,TUTPOMETD,
JIBUTATENIb BHYTPEHHEI'O CrOPaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBI IEKTPHUUECKUX
Lerneld ¢ MOoCiIe0BaTeIbHBIM U MapajluIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasl yCIOBHBIE
0003HAYECHHS HIIEMEHTOB JIEKTPUUECKUX LETIeH;

IPUBOAUTH IpUMEPHl (HAXOIUTh HMHGOPMALMI0O O HpUMEpax) MPaKTHUECKOro
UCTIOJIb30BaHUS (PU3MUYECKUX 3HAHHMW B MOBCETHEBHON KM3HU JUIA oOecredeHus 0e30macHOCTH
npu  oOpalieHuu ¢ NpudopaMM M TEXHUYECKUMHU YCTPOWCTBAMM, COXPaHEHMs 3JI0pOBbi U
COOJIIOZIEHUS] HOPM 3KOJIOTMUECKOT0 TIOBE/IEHUSI B OKPY>KaIOLIEH CPE/IE;

OCYLIECTBIATh NOUCK HH(popManuu ¢usndeckoro coaepxanuss B VHTepHeTe, Ha
OCHOBE HMMEIOIIMXCSA 3HAHUH U MYTEM CpPABHEHHS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICTATH
UH(POPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOI UM MOXKET ObITh HEIOCTOBEPHO;

WCIOJb30BaTh TPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAyYHOIOMYJSPHYIO JIUTEPATYPY
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTu MHTepHer, BianeTh
npuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HH(OpMAuM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIC THCHMEHHBIE M KpaTKHE YCTHBIE COOOMIEHHs, 0000mast
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3MUECKOTO COJEp’KaHMs, B TOM YHUCIIE MyOIMYHO
NPEICTaBIATh PE3YyJIbTaThl MPOCKTHONH WM HCCIIEAOBATENILCKOW JESITEIBbHOCTH, TP STOM
IPaMOTHO HCIOJb30BATh HM3YYEHHbIM MOHATUHHBIA ammapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALNEN;

IPU BBHIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX MPOLIECCOB
pacrpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33Ja4aMH, CIICAUTH 32
BBINOJIHEHUEM IIJIaHa JIEHCTBHA M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHMBATh COOCTBEHHBIM
BKJIQJI B JIEATENFHOCTh TPYIIIBI, BBICTPaWBaTh KOMMYHHMKATHBHOE B3aMMOJCHCTBHE, MPOSBIISS
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

K xonuy oOyueHus B 9 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH Y 0OYJAOLINXCS YMEHUH:

WCTIOJNB30BaTh TOHATHSA: CHCTEMa OTCY€Ta, MaTepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOI'o JBHXEHHU, NedopMmanus (ympyras, IIacTHUEcKas), TPEHUe,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO
TBEPJI0€ TEJO, HEHTP TSHKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUUYECKUE KoJeOaHHsI U BOJIHBI,
3BYK, MHQPA3BYK M YIBTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, IMIKaJa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI UCITYCKaHMs M IMOIJIOIIEHUs, aabda, OeTa- u
ramMMa-u3JIy9eHUs], U30TOIIbL, SAepHAs YHEPTeTHKA,;

pa3nuyath sBI€HHsS (paBHOMEPHOE M HEPAaBHOMEpPHOE MPSIMOJIMHEHHOE JBHKEHHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE JBUXKEHHE, CBOOOJHOE TaJeHHE TeJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE Tel, PEaKTHBHOE JBHXEHHE, KoyieOaTelbHOe
JIBUKEHHE (3aTyXalollie U BBIHYXJICHHbIE KojeOaHHs), pPE30HAHC, BOJIHOBOE JBHKEHHE,
OTpa’keHHE 3BYKa, MPSIMOJIMHENHOE pacpoCTpaHEHUE, OTPAKEHUEH NPEIOMIICHNE CBETA, TIOJTHOE
BHYTpEHHEE OTPaKEHUE CBETA, Pa3JIOKEeHHE OEJIOro CBETaB CIIEKTP U CIIOKEHUE CHEKTPabHBIX
I[BETOB, JIUCIEpPCHsl CBETa, €CTECTBEHHas pPaJMOAKTMBHOCTb, BO3HMKHOBEHHME JIMHEHYATOro
CHEeKTpa W3JIYYEHHUs) 10 OINHCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOe SBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYSHHBIX (PH3MUECKUX SBJICHUN B OKPYXAFOIIEM MUPE(B TOM
yucie (usnueckue sBICHHUS B MPHPOJIE: MPWIMBBI U OTJIMBHI, JBWXeHHE IulaHeT ColHeuHOU
CHCTEMBI, PEAaKTHBHOE [BM)KCHHWE J>KMBBIX OpPTaHW3MOB, BOCHPHUATHE 3BYKOB J>KHBOTHBIMH,
3eMJIETPSICEHUE, CeMCMUYECKHe BOJIHBI, ILYHAMH, 3XO, ILIBETa TeJl, ONTHYECKHUE SIBJICHHUS B



npupojie, OWOJIOTHYECKOe JeHCTBUE BHIMMOIO, YIbTPa(QHOIETOBOIO M PEHTICHOBCKOTO
U3ITy4eHUHN, €CTECTBEHHBIM paguoakTUBHBIA (OH, KOCMHUYECKHE Jy4YH, pPaJuO0aKTUBHOE
U3JIy4YEHUE NPUPOJHBIX MMHEPAJIOB, JEHCTBUE DPAJUOAKTUBHBIX M3IYyYEHUM Ha OpraHusM
YeJioBeKa), IPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 337a4y B yUeOHYIO, BBIIEISAThH CYILIECTBEHHBIC
CBO¥CTBA (MTPU3HAKK) GU3NUECKUX SIBICHHIA;

OINKCHIBATh M3yYEHHBIE CBOMICTBa Tel U (hU3MYECKUE SBICHUS, UCIONB3Ys (hU3HUECKUE
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh TeJla TP HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHHUE,
nepeMenieHre, MyThb, yrioBas CKOPOCTh, CHJIa TPEHUs, CHJIA YIPYrOCTH, CHJIA TSAKECTH,
YCKOpEeHHE CBOOOJHOTO TMAjeHUs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHH4ecKas
paboTa U MOIIHOCTb, NMOTEHUHUATIbHASI SHEPTUsl Teja, MOJHSATOrO HaJl MOBEPXHOCTHIO 3eMIIH,
NOTEHLMAJbHAsL DHEPIUsl CKATOM INPYXKHUHBI, KMHETUYECKAas SHEPrusi, IOJHAs MEXaHWYEeCKas
SHEprusi, Mepuoj M 4YacToTa KoJieOaHW, AJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTejb IPEIOMIIEHHUS CpPEIbl), NP ONMCAHUM IPABUIBHO TPAKTOBATH
buznyecKuil CMBICT UCHOIB3YEMBIX BEIMUYMH, 0003HAUYCHUS U €IUHUIIBI (PU3HUECKUX BEIMYUH,
HAXOAUTh (HOPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PU3MUECKYIO BEIWYHMHY C JAPYTHMH BEITUUYMHAMH,
CTPOUTH TpaKU N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYUH;

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHE SIBICHUS M IPOLECCHI, UCIOJB3YS 3aKOH
COXpaHEHUS SHEPTUU, 3aKOH BCEMHPHOTO TSITOTCHUS, MPHUHIIUII CYNEPHO3UIMHN CHJI, TPUHIIUI
OTHOCUTENIbHOCTH [lanuines, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS UMIIYJbCa, 3aKOHbI
OTPaKEHUSI U TPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsSA0BOrO W MAacCOBOTO 4YMCEN MpHU
SEPHBIX pPEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alUCBHIBATH €TO
MaTeMaTUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3NUECKUE TPOLIECCH M CBOMCTBA TEJI, B TOM YMCIIC U B KOHTEKCTE CUTYyallui
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO CIEACTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHE W3 2—3 JOTMYECKHX MIaroB C OMOPOil Ha 2—3 M3YYEHHBIX CBOMCTBA (PpU3HMUECKUX
ABIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemarh pacu€THbIC 3a/1a4H (OMUPAIOIIMECS HAa CUCTEMY U3 2—3 yYpaBHEHUH), UCTIOIB3Ys
3aKOHBI U (hOpMYIIBI, CBA3BIBAIOIINE (PU3NYECKHE BETMUMHBI: HA OCHOBEaHaIM3a YCIIOBHS 3a/1a4u
3aMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HENOCTAIOIINME WM W30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBl U (OpPMYJBI, HEOOXOMUMBIC ISl peIIeHUs, NPOBOAUTH Pacu€Thl M OLIEHUBATh
PETUCTUYHOCTD MOTYYEHHOIO 3HaUeHUs (PU3NYECKOMBETNYMHBL;

pacrio3HaBaTh MPOoOJIeMBbl, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (HU3NYECKUX METO/IOB,
UCIIONIb3YSl ONMCAHME MCCIEAOBAHUS, BBIICISTH MPOBEPSIEMOE MPEANOIOKEHHE, OLEHUBAThH
IIPABWIBHOCTh TIOPSAAKA IIPOBENEHUS HCCIENOBaHMs, AENIaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ysbTaThl HaOJIIOIEHUH U OIBITOB;

IIPOBOJIUTH OMBITHI [10 HAOIIOJCHUIO (PU3HMUECKUX SABJICHUN WM (PU3MUECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbprOTOHA, 3aKOHAa COXpAaHEHUS SHEPrUH, 3aBUCUMOCTH IE€pHOJIa
KOJIEOaHUH NPY>KUHHOT'O MasTHUKA OT Macchl Ipy3a U KECTKOCTUIPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/IBI MaJIbIX KoJIeOaHUH, MPSIMOJIMHEMHOE PacIpOCTpaHEHHE CBETA, pa3JIokKeHUe Oenoro
CBETa B CHEKTP, U3yUeHHE CBOMCTB M300pa)keHUs B INIOCKOM 3€pKajie U CBOWCTB M300paKeHUs
npeaMeTa B coOuparomieit J1uH3e, Ha0II0AeHHE CIUIOUIHBIX U IMHENYaThIX CIEKTPOB U3JIyueHus):
CaMOCTOSITENIbHO COOMPaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pya0BaHUS, OMUCHIBATH X0
OTIbITa U €r0 Pe3yJIbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH TPH HEOOXOAMMOCTU CEpHUI0 MNPSAMBIX H3MEPEHMH, ONpeAeNss cpeaHee
3HAUYCHHE U3MEPSeMOil BeTMUIHHBI ((DOKYCHOE pacCTOSIHUE COOMPAFOIICH JIMH3BI), 000CHOBHIBATH
BBIOOp crioco6a u3MepeHus (M3MEPUTENBHOTO PUOopa);

MPOBOAUTH HCCIIEJOBAaHUE 3aBHUCUMOCTEH (PU3MUECKHX BEJIIMYMH C HCIOJIb30BAaHUEM
OPSAMBIX M3MEPEHHMH (3aBHCHMOCTH IYTH OT BPEMEHHM IpPH PAaBHOYCKOPEHHOM JIBUKEHUU 0€3
HAYaJbHOM CKOpPOCTH, MepHoja KojeOaHWH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HHTH,
3aBUCHUMOCTH yIja OTpPaXXEHUs CBeTa OT YIUVIa MaJeHUus M yIyla NPEIOMIIEHUS OT YIJa
NaJeHNs ). TUIAHUPOBATh MCCIIEIOBAaHUE, CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH
pe3ysabTaThl MOJIYYEHHONH 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHUJAE TaOiaul U TrpaduKoB,



JIEJIaTh BBIBOJIBI 10 PE3YJITaTaM UCCIIEJOBAHMS;

IIPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3NYECKMX BEIMYMH (CpeiHsAs CKOpPOCTb U
YCKOpPEHHE Tela MpHU pPaBHOYCKOPEHHOM JIBUKEHHUH, YCKOpEHHE CBOOOIHOTO TaJeHHUs,
KECTKOCTh MPYXKUHBI, KOIQOULIMEHT TPEeHUs CKOJIbKEHMS, MeXaHu4eckas padoTa M MOIHOCTb,
4yacToTa M NEpHoJ KojaeOaHUi MAaTeMaTH4eCKOro M MPY)KMHHOI'O MAasSTHHUKOB, ONTHYECKas CUia
coOuparoiieli  JIMH3bl, PAAMOAKTUBHBIA  (OH): IUIAHUPOBaTb  H3MEPEHHsA, COOMpaTh
JKCIIEPUMEHTAJIBHYIO YCTAaHOBKY U BBIIIOJIHATH U3MEPEHMS, CIIEYs NIPEMI0KECHHON NHCTPYKIIMH,
BBIUNCJIATh 3HAYCHHUE BEIMYMHBI U aHAIIM3UPOBATh IIOJyYEHHBIC PE3YIbTAThl C YUETOM 3aJaHHOU
IIOTPELIHOCTH U3MEPEHU;

coOnogaTh IMpaBWila TEXHUKH Oe30macHocTH Ipu  pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIE PU3HAKU U3YUEHHBIX (U3UUECKUX MOJEIEH: MaTepralbHas TOUKa,
a0COIIOTHO TBEPAOE TEJIO, TOUEUHBII UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, [UIAHETapHas MOJEIb
aTOMa, HyKJIOHHasi MOJEJIb aTOMHOTIO SPa;

XapaKTepu30BaTh MPUHIHUIIBI ICHCTBUA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpoil Ha MX ONHUCaHUA (B TOM 4YMCIE: CHMJIOMETp, JATUUKU IIOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHHUs, paKeTa, 5XOJOT, OYKH, TIEPHUCKOIM, ¢oToanmapar, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETP, kamepa  Buibcona), UCIIOJIB3YS 3HAHUA O CBOMCTBax
(bu3nUecKuX SBICHUN 1 HEOOXOAUMBIEC (PU3NIECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YYCHHBIX TEXHMUYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB IIPU PELIEHUH YYEOHOIPAKTUUECKUX
3ajjay, ONTMYECKHE CXEeMbl JUId IOCTPOCHMsI H300paXEHUH B IJIOCKOM 3epKajie MU
coOuparoIeil JINH3E;

IPUBOAMUTH MpHUMEPHl (HAXOIUTh HMHMOPMALMIO O HpUMepax) MPaKTHUECKOro
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Ui 0OecriedeHus: Oe30MacHOCTH
npu oOpameHMH ¢ OpubopaMM M TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3]I0pOBbS U
cOOJII0/IEHUS] HOPM 3KOJIOTHYECKOTO MIOBEJICHUS B OKpY KaroLleiicpee;

OCYLIECTBIATh NOUCK HHpopManuu (uU3NYecKoro cozaepxanuss B HHTepHere,
CaMOCTOSITENIbHO  (OPMYJIMpPYS  MOUCKOBBIM  3ampoc, HAXOAUTh IyTH  ONpEeNIeHus
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpMAli Ha OCHOBE MMEIOIUXCS 3HAHUHM U JTOTIOJIHUTENbHBIX
HCTOYHUKOB;

UCMOJb30BaTh TNPH BBHINOJIHEHUH Y4YEOHBIX 33JaHUIl HAyYHOIOMYJSPHYIO JIUTEPATypy
(Gu3NYeCKOro cojJep’kKaHus, CHOpaBOYHbIE MaTepuaibl, pecypcbl ceTu HHTepHer, BianeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(OpManmuu M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE MH(OpMaIu u3
HECKOJIbKUX HCTOYHHKOB (PU3UYECKOrO COJepKaHus, MYyOJMYHO TMPEACTaBIATh PpE3yJIbTaThl
MIPOCKTHOM WJIM HCCIENOBATEIbLCKOM JACATEIIBHOCTH, IIPU 3TOM TIPAMOTHO HCIIOJIB30BAaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3ydyaeMoro paszena (pU3uKyU U CONPOBOXKIATh BBICTYIUIEHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TemaTHn4yeckoe IJIAHUPOBaHHE

7 kaacc
Ne KoandyecTBo 4acoB
n/n HaumeHnoBanue pa3ae/ioB 1 TeM yu4eOHOI0 npeaMera
11 BBenenue 4 4.
12 IlepBoHaYajibHbIE CBEIEHHS O CTPOEHHH 6 u.
BelecTBa
1.3 B3aumopgeiicTBusA Tel 21 4.
14 JlaBJjieHHe TBEPAbIX TeJl, JKHAKOCTell U ra3oB 21 4.
15 Pa6ora u MmomHOCTB. DHeprus (14 4) 15 4.
1.6 Pe3epB cBo0oaHOr0 Bpemenu (1 4) 14
1.7 HUToro 68 u.
TemaTnuyeckoe MIAaHUPOBaHKE
8 kuace
No
n/n HaunmeHoBaHue pa3iesioB U TeM y4eOHOT0 KoiauyecTBo 4acoB
npeaMera
11 | TennoBbie siBjeHus (25 ) 25 4.
1.2 | Dnexrpuyeckue sipienus (29 1) 29 u.
1.3 | DiexTpoMarHuTHbIe sIBJIEeHUs (6 1) 5.
1.4 | CBetoBble siBj1eHus (8 1) 74
15 | Pe3epB cB0GOIHOI0 y4eOHOT0 BpeMeHH 24.
16 | Uroro 68




TemaTnueckoe IJIAHUPOBAHHHU

9 Kuacc
Ne KoandyecTBo 4acoB
n/n HaumenoBanmue pa3ieJioB U TEM yqeﬁﬂoro npeamMera
11 ®du3unKa n pusmnyeckme metToabl U3yHeHUn lu
npupoapl (14)
1.2 | 3akoHbI B3aUMOICIICTBUSI M JIBUIKEHUSI TeJ 26 u.
(384)
MEXAHUYECKHUE KOJIEBAHMUS (154)) 10 u.
DJIEeKTPOMAarHuTHoE moJe. (224.) 18 u.
KBaHTOBBIE sIBJIEHUS 8 u.
CTtpoeHue 1 IBOJTIOIHUA BCeJTeHHOM 4 4.
Pe3epB cB000IHOr0 Y4eOHOI0 BpeMeHH! 1.
Hroro 68 u.




