MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MunucrepcTBo oopazoBanusi Upkyrckoii odJiactu

KomureT no o0paszosanuio ropoaa bparcka

MBOY «COHI Ne 20» umenn U.M. Haiimymuna r.bparcka

PACCMOTPEHO
Ha 3acemanuu 1IIMO

npotokon Ne 1

ot «30» aBrycra 2023 r.

PykoBogurens [IIMO

Bbapaxrtenko O.U.

Xurynosa Hatanus Mpuropseasa
cn=)Xurynosa Hatanws pwopsessa, c=RU, 0=MYHULINMANLHOE
5 IOKETHOE OBLUEOBPASOBATE IbHOE YUPEXOEHNE
"CPE[JHSA OBIUEOE PA3OBATENSHAS LKOMA N2 20° MMEHM
VIBAHA MBAHOBVUA HAIMYLUVMHA MYHALIMMANEHOTO
OBPA3O0BAHVS FOPOfJA BPATCKA, emai=zhigulova-ng@yandex ru

PEKOMEHIAOBAHO
Ha 3acenanuu MC
npoTtokois Ne 1
ot «30» aBrycra 2023 r.
IIpencemarens MC

Hazaposa E.B.

PABOYASA ITPOI'PAMMA

(ID 581712)

YTBEPXIAEHO
npuka3 Ne 133
ot «31» aBrycra 2023 r.
nupexkrop MbOVY «COILLL Ne20»
nmenu U.U. HalimymmHa

Kurynosa H.I'.

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

JUIs oOyJaromuxcs 7-9 KiaccoB

r. bparck, 2023



[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJIeHA Ha
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelIbHOH MPOrpamMMbl
OCHOBHOTO o0mmero oo6paszoBanus, npenacrasieHHbeix B @I'OC OO0, a Taxke ¢enepaibHOR
pabodeii mporpaMMbl BOCTIUTAHUSI.

Ha wu3ydenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellemo), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 vaca B Heneno).



COJEP/KAHUE OBYYEHUA
7 KJIIACC

®du3uka 1 eé poJib B IO3HAHUM OKPYKAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs U3MepeHU. MexyHapoaHast CUCTEMA €AVMHULL.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

IlepBoHaYaJIbHBIE CBEACHHUS O CTPOCHHMHU BeleCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JBmxenrne dvactuil BemiectBa. CBA3b CKOPOCTH JBHMXKEHUS YacTHUI[ C TEMIEpaTypoi.
BbpoyHoBckoe naBuxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIIECTBA: TPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSL BELIECTBA: CTPOCHME Ta30B, JKHUJIKOCTEHW W TBEPIBIX
(kpuctaymuinueckux) Tena. B3aumocBs3b MeXIy CBONWCTBaMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUI
BOJIBI.

JIBH:xeHMe M B3aUMOo/ielicTBHE TeJl.

Mexannueckoe JBrH>KeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHKEHHE. (CKOPOCTH.
Cpennsisi CKOPOCTh TP HEPABHOMEPHOM JBUKEHUH. Pacd€r myTn 1 BpeMEHU ABUKECHUS.

SBnenue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBue Tesl KaK NPUYMHA W3MEHEHUs
CKOpPOCTH JBWKEHHMs Tenl. Macca kak Mepa uHepTHOcTH Tena. [lmoTHocth BemectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYII B €IMHUIE 00bEMA BEIlleCTBa.

Cuna Kak XapakTepucTUKa B3aumojenctBus Teil. Cuila ynpyrocth U 3akoH ['yka.
N3mepenue cuiipl ¢ MOMOIUBI JUHAMOMETpa. fIBI€HHE TATOTEHUs M cuia TshkecTH. Cuuia
TSDKECTH Ha JApyrux IaHerax. Bec tema. HeBecomocTs. CrnoxeHue cuil, HapaBJIEHHBIX I10
oaHOU npsiMoil. PaBHozeicTByomas cui. Cuna tpeHus. TpeHue CKONBKEHUS U TPEHUE MOKOSL.
Tpenue B mpupoae U TEXHUKE.

JlaByieHne TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbLICHUS U YBEJIIMUECHUs AaBieHUs. [laBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Tra3a oT 00béMa, TeMneparypsl. [lepenava gaBnenus TBEPABIMU TEIAMU, KUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTMueckue MamuHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmarommecs —cocynsl.  ['mapaBnumueckue
MEXAHU3MBI.

Atmocdepa 3emnn U atMocdepHoe naBieHue. [IpUYMHBI CyIECTBOBAHUS BO3IYLIHON
obonouku 3emuu. OnbiT Toppuyermn. M3mepenune armochepHOro naBieHUs. 3aBUCUMOCTh
aTMOC(EepHOTO JIaBJCHUS OT BBICOTHI HaJa YypoBHeM Mops. IIpubopel ans u3MepeHus
aTMOC(EpHOTO AaBICHHUS.

JlelicTBUE JKUAKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrlTankuBaromas (apxume0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.



Pabota u MmomHOCTB. JHeprus.

Mexanunueckasi pabota. MOITHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IlpaBmiio paBHOBecus
poryara. [IpuMeHeHne mpaBuiia paBHOBECHSI phlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ nmpocteix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. KuHermueckas W noTeHuHanbHas sHeprud. [Ipespaienue
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYyroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

8 KJIACC

TenJjioBble sIBJIEHUS.

OcHOBHBIE I0JIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHN CTpOeHus BelecTBa. Macca
U pa3Mepbl aroMOB W MOJeKyld. OTNbITB, TOATBEPKIAONINE OCHOBHBIC TOJOKECHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOTO COCTOSIHH BemecTBa. Kpucramimyeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )XKUIKOCTEH W TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUUECKOH Teopuu. (CmadyWBaHWE W KamWULIPHBIE SBIEHUA. TeruioBoe
pacIIupeHne u cKaTue.

Temmeparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBIDKCHHS YacCTHII.
Buytpennsis sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEM »SHEpruu: Tervionepenada u
COBEpIIIeHHE paboThl. BUbI TeTIONIEpEIauu: TETIONPOBOIHOCTD, KOHBEKIIHS, H3TyICHHE.

KomnuectBo Temmotel. YaenpHas TEIUIOEMKOCTH BelIecTBa. [eIIoOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAIITMYECKHX
BEIIECTB. YJelbHas TemoTa tuiaBieHus. I[lapooOpa3zoBanue W KoHAeHcaius. VcmapeHwue.
Kunenue. VYnenpHas Temiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHS OT
aTMOC(hepHOTO JTaBJICHHUS.

Bnaxxnocts Bo3yXa.

OHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnumer pabotel TernoBbix aBuratenei KIIJ[ temmoBoro nsurartens. TeroBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCAX.

JJleKTPpUYECKHEe M MATHUTHBbIEC SIBJICHHUS.

Onektpusanus Ten. J[Ba pona 3JIEKTpUUYECKHX 3apsaoB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsSHKEHHBIX TEl OT BEIUYUHBI
3aps7I0B U PACCTOSHUS MEXK]Y TEIaMH).

Onekrpuyeckoe nosie. Hanpspk€HHOCTh anekTpuueckoro noss. [IpuHuun cyneprno3unuun
AIEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUECKOTO 3apsija.

DNEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUA BJIEKTPUUYECKOro ToKa. VcTouHukm
MOCTOSIHHOTO TOKa. JleWCTBUSA AIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DNEeKTPUYECKUN TOK B )KMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuima Toka. DleKTpuueckoe HampspkeHue. ConpoTHBICHHUE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIICEHHE BemiecTBa. 3akoH OMa Ui  yyacTKa LEMH.
[TocnenoBarenbHOE U apaJIEIbHOE COEAUHEHNE TPOBOTHUKOB.



PaboTta 1 MOITHOCTP AMEKTPUYECKOTO TOKa. 3akoH Jlxoyns—JleHna. DnekTpudecKkue mernu
Y IOTPEOUTEIH IICKTPUUECKOH 3Heprun B ObITy. KOpoTKOE 3aMBbIKaHHE.

[ToctostHHbIE MarHuThl. B3auMoOAelCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IIOJI€.
MarunuTHOoe noJie 3eMJId U €ro 3Ha4eHHe JiIs Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe 1noJie
3JIEKTPUYECKOTO TOKA. [I[puMeHeHune JIeKTPOMAarHuTOB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosib3oBaHue
AJIEKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter  @apagness. SIBieHue  snekTpomMarHuTHoM  uHaykuuu. IlpaBuio  Jlenua.
OnekrporeHeparop. CrnocoObl TOJyYEHUS] DIICKTPUUECKOW DSHEPruu. OJIEKTPOCTAHIIMU HaA
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

9 KJIACC

Mexanuyeckue siBJeHHS.

Mexannueckoe npuxeHune. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABukeHue. HepaBHomepHOoe
npsiMoJinHeitHoe JBmkeHue. CpedHsisi ¥ MTHOBEHHass CKOPOCTb Teja NpU HEpaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMonuHelHoe aBrkenne. CBoOoiHoe mageHne. OmbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKPYXKHOCTH. [lepron u yactorta oOpamenus. JIuaeitHas u
YIJIOBAsi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

[Tepsriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akoH Hptorona. [lpuHumn
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHHUSI CKOJIBKEHUS, CUjla TPEHHS
MIOKOS1, IPYTUE BUABI TPEHUSI.

Cuna TsKECTM U 3aKOH BCEMHUPHOTO TITOTEHHS. YCKOpEeHHE CBOOOJHOTO MaeHHUS.
JlBwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MarepuanbHOi TOUkH. AOco0THO TBEPIOE Teno. PaBHOBecue TBEPAOTo Tena
C 3aKpEeIUIEHHOM OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. 3meHnenune ummynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUS MMITYJbCa.
PeakTuBHOE NBMXKEHUE.

Mexanuyeckass pabota U MOIIHOCTb. PaboTa cun TsbkecTH, ynpyroctd, TpeHusi. Cs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHunaneHas 3Heprus cxxarod npyxxunbl. Kunernueckas sueprusi. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON SHEPTHUU.

Mexanu4deckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTHKHM KoJeOaHM: MEepuoJi, 4acToTa,
amMIuTyna. MareMatuueckuii M NpPYKUHHBIM MasTHUKM. [IpeBpamienue »Heprum mnpu
K0J1e0aTeIbHOM JIBUKECHUH.

3aryxaromue kojeOaHus. BriHyxaeHHble KojeOaHus. Pesonanc. MexaHnuecknue BOJHBIL.
CpolicTBa MeXaHM4ECKHUX BOJH. [Ipo/10sIbHEIE M ONIEpeYHbIEe BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacpocTpaHeHus. MexaHn4ecKkue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBIL.

3ByK. I'poMKOCTb 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3ByKa. IH(pa3ByK U yabTpa3ByK.

JIEKTPOMarHuTHOE 110JIe H 3JICKTPOMATHUTHBIC BOJIHBI.



DNEeKTpOMarHUTHOE TNoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana s3nekTpoMarHUTHBIX BOJIH. Mcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

CBeToBbIE SIBJICHUS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpaKeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojiHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXKEHHs B ONTHUYECKUX CBETOBOAX.

JIunza. Xox nyueit B nmuze. Omnrtmyeckas cucrema (oToammapara, MHUKPOCKONA U
Teneckomna. ['1a3 kak ontudeckas cucreMa. bia3opykocTs U JalbHO30PKOCTb.

Paznoxxenue 6enoro ceta B criekTp. OnbiTel HptoToHa. CliojkeHne CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.

KBanToBBIC fiB/ICHHS.

OneiTel Pesepdopaa u minanerapuas mojens aroma. Monens atroma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHelyaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakivy. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MAacCOBOT0 YHCEN. DHEPrusi CBA3U
aToMHbIX sjep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTraHU3MBI.

IToBTOPUTEIBHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpUTENBbHO--0000MIalOUI  MOIYdb MpeJHa3HAYeH [UIs CHUCTEeMaTH3aluud U
000011eHIS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEILHOCTH, MPUOOPETEHHOTO TP U3YUEHHUH
BCEro Kypca (pU3uKH, a TakxkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke It 00yJaroIMXCsl, BRIOPABIIMX ATOT YUeOHBIN MpEaMET.

[Ipy w3ydeHHH JAHHOTO MOJYJS PpPEANU3YKOTCS M CUCTEMATU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMbIX Pe3yJIbTaTOB 00ydeHHUs, (HOpMUpYETCS €CTeCTBEHHOHAY4Has
rPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIEIOBAHUS SBJICHUM NPUPOJABI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBJICHUS, NPUMEHSSI TOJTy4YeHHbIE 3HAHUS,
peuaTh 3a/1a4u, B TOM YUCJIE KAUECTBEHHBIE U 3KCIIEPUMEHTAIIbHBIE.

[IpuHUMNIMATIBHO IEATEIbHOCTHBIN XapaKTep JAHHOTO pa3jiena pealnu3yercs 3a CYET TOro,
9YTO 00yUaroLIUeCs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE MOJYYEeHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKPYKaIOIIeH NpUpPOJE U MOBCEIHEBHON KU3HM;

UCIOJb30BaTh HAyYHbIE METOJbI UCCIEI0BAaHUS (PU3MUECKUX SIBJICHHUH, B TOM 4YHCIE JUIs
IIPOBEPKHU TMIIOTE3 U MOTYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbl€ OCHOBBI Hamboyiee BAXKHBIX JIOCTHKEHMHA COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPAKTUYECKOTO HCIOJIb30BaHUs PA3JIWYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALIEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB DHEPTUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha
JTOCTH)KEHHE 00YJarOIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJabTaToOB.

JIMUHOCTHBIE PE3YJIbTATHI

JluyHOCTHBIE pE3yJabTAaThl MMEIOT HANPAaBICHHOCTh Ha PEIICHHE 3a/Jad BOCHUTAHUS,
Pa3BHUTHS U CONMATU3AIUHN 00YJAFOIINXCS CPEICTBAMHU YIeOHOTO TIpeMETa.

B pesynpraTe wm3ydeHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
obOyuarorierocs OynyT chOpMUPOBAHBI CIEAYIONTNE TUYHOCTHBIE PE3Yy/IbTaThl B YaCTHU:

1) naTPHOTHYECKOT0 BOCIIUTAHUSA:

MPOSIBJIEHUE MHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (PU3HUECKOn
HayKH; [ICHHOCTHOE OTHOIIEHUE K IOCTHKEHUSIM POCCUMCKUX YIEHBIX- (PU3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTh K aKTMBHOMY YyYacCTHIO B OOCYXICHUHW OOIIECTBEHHO 3HAYMMBIX U ATHUYECKUX
mpoOJieM, CBSI3AHHBIX C TMPAKTHYECKUM TMPUMEHEHHWEM JOCTHIKEHUN (PU3UKHU; OCO3HAHHUE
BOXKHOCTU MOPATBHO--3THYECKUX MTPUHIIUATIOB B JIEITETHHOCTH YIEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

BOCTIPUSATHE JCTETHYECKUX KayecTB (M3MYECKOW HayKu: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

OCO3HAHHE LIEHHOCTH (U3NYECKOM HAyKd KaK MOIIHOTO MHCTPYMEHTa IIO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUWA, BaXHEUIIIEH COCTaBIAIONIEH KYJbTYphI; pa3BUTHE HAYyYHOU
M0003HATENILHOCTH, HHTEPECca K UCCIIEIOBATEIbCKOM 1A TENbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATr0NOJyYHs:

OCO3HaHHE IIECHHOCTH 0e30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUpE,
BaYKHOCTH IpaBmi 0€30MacHOTrO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ SJEKTPHUUYECKUM U
TEIUIOBBIM  00OpYyJOBaHHEM B JOMAIIHUX YCIOBHUSX; C(OPMUPOBAHHOCTH HaBbIKa
peduiekcun, MpU3HaHUE CBOETO MpaBa Ha OMMOKY M TaKOIo e MpaBa y APYroro 4eJoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:

AaKTUBHOE y4acTHE B PEUICHUM MPAKTHYECKHUX 3a7ay (B paMKax CeMbH, 00pa30BaTeNIbHOM
OpraHu3ali, TropoJa, Kpas) TEXHOJOTHYECKOW U COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIKUX B TOM 4YHCIe U (PU3NUYECKHX 3HAHWN; MHTEPEC K MPAKTUYECKOMY H3YUEHUIO
npodeccuid, CBI3aHHBIX C (DU3UKOM;

7) 3KOJIOTrNYeCcKOro BOCIUTAHUA:

OpUEHTAIlMsl Ha TNpUMEHEHUE (U3MYECKHX 3HAHUM Ui pelieHus 3agad B o0nactu
OKpY)KaloIlel cpelibl, TIIAHUPOBAHUS MOCTYNKOB U OIEHKUA MUX BO3MOXKHBIX MOCIEACTBHIA
JUISL OKpYKaroLIel cpebl;

OCO3HaHHKE TTI00aIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOJIeM U MyTel UX pelIeHHUs,;
8) ajanTannu K N3MEHSIOIUMCS YCJI0BUSAM COUMATBHOM M NPUPOAHOM Cpelbl:
MOTPeOHOCT, BO B3aUMOJICHCTBUM TIPU BBITIOJHEHUH UCCIEAOBAaHUNA U TMPOEKTOB
(bu3nuecKoil HaMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSIM JPYTUX; MOBHIIICHHE YPOBHS
CBOEH  KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKyl JAeSITeNbHOCTh, TMOTPEOHOCTh B
(hopMHUpOBaHUH HOBBIX 3HAHUH, B TOM YHCIe (POPMYIUPOBATH MU, TIOHSITHUS, THIIOTE3bI O
¢uznueckux OO0BEKTaX U SIBICHUSAX, OCO3HAHHE JEPUIIMTOB COOCTBEHHBIX 3HAHUN U



KOMIETEHTHOCTEeH B 00nacT (pM3UKHW; IUIAHUPOBAHHME CBOETO Pa3BUTHs B MPUOOPETCHHUU
HOBBIX (DM3WYECKUX 3HAHUH; CTPEeMJICHHE AaHAJIM3HPOBATh M BBIBIATH B3aUMOCBSI3U
pUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM YHMCIIE€ C UCIOJIb30BaHUEM (H3MUECKUX 3HAHUH;
OLICHKA CBOMX JCUCTBUH C YYETOM BIMAHHS Ha OKPYKAIOIIYIO CpPEAY, BO3MOXKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3ylIbTaThl OCBOCHHS HPOTPAMMBI M0 (DU3MKE OTPAXKAIOT OBJIAZICHUE
YHUBEPCAJIbHBIMU  YYE€OHBIMU JEMCTBUSIMM — [103HABaTEIbHBIMU, KOMMYHHKAaTUBHBIMH,
peryiasTUBHBIMM.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Joruveckue aeiicTBUA:
BBISIBIIAITh M XapaKTePU30BaTh CYNICCTBCHHBIC MPU3HAKH OOBEKTOB (SIBJICHUH); yCTaHABIMBATH
CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAIINN, OCHOBAHUS TSI 0000IIECHUS U CPAaBHEHUS; BBISBIIATH
3aKOHOMEPHOCTH M TIPOTUBOPEUYHUS B paccMaTpUBaeMbIX (haKkTax, JaHHBIX M HAOIOJCHUSX,
OTHOCSIIMXCS K (DU3HUYECKUM SIBIICHUSM; BBISBISITh NPUIMHHO--CICACTBCHHBIC CBS3H TIPH
M3YYCHUH (PU3NICCKUX SBJICHUH W TPOIECCOB, JeJaTh BBIBOJIBI C HCIIOJB30BAHHEM
JNCTYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIOYCHHHA, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3IX
(bMBUYECKUX BEJIMYMH, CAMOCTOSATEIBHO BBIOMpATh CIOCOO pemieHus ydeOHOM (u3nueckon
3aauyn (CpaBHEHHME HECKOJIbKMX BapUAHTOB pEIICHHUsS, BBHIOOp HanOoJiee TMOIXOJSIIETO C
y4€TOM CaMOCTOSTEIbHO BBIJCIEHHBIX KPUTEPHUEB).
Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:
MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHMUS,
MPOBOJUTH [0 CAMOCTOSITEILHO COCTABJIEHHOMY TIUIAHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCCTel0BaHne (PU3UYECKOTO SIBICHUS;
OIICHHBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTb HH(OPMAILIHMIO, TMOJYYEHHYIO B XOJE
UCCIIETIOBAHUS UM SKCIIEPUMEHTa; CaMOCTOSITENIbHO (POPMYIHPOBaTH 0000IIEHUS U BBIBOJIBI IO
pe3yibTaTaM MpOBEAEHHOTO HAOIIOCHMS, OTIbITA, UCCIEOBAHMS; MPOTHO3UPOBATH BO3MOXKHOE
JanpHeiIee pa3BUTUE (PU3UUECKUX IMPOIECCOB, @ TAKXKE BBIJIBUraTh IMPEAINOJIONKEHUS 00 HX
Pa3BUTHUU B HOBBIX YCIOBUSX M KOHTEKCTaX.
PaGora ¢ undopmanmeii:
MPUMEHSTHh Pa3IUYHbIE METObI, HHCTPYMEHTBI U 3aIllpOChl MPU MOUCKE U 0TOOpe MHPOpMaIIN
WIM JaHHBIX C Y4€TOM TMpeNIoKeHHOW y4deOHOM (Qu3nueckod 3amaud; aHalIu3HpOBATh,
CHUCTeMAaTU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PANIUYHBIX BHUIOB U  (opm
MIPEJICTABJICHHS;  CAMOCTOSITENIbHO  BbIOMpaTh  ONTUMAaibHYIO  (QOpMy  MpeicTaBleHUs
nH(bOpMallUd ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
MHOU TpauKON U UX KOMOMHAIUSAMHU.
KoMMmyHuKkaTuBHbBIE YHUBEpPcaIbHbIE yueOHbIe 1eliCTBHUS:
B X0/e OOCYXJeHHusi y4eOHOro marepuaina, pe3ylbTaToB JabOpaTOPHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/JaeMON TeMbl U BBICKA3bIBATh WJICH, HAllCTICHHBIE Ha
pelieHre 3aJadyd W TOJJepkKaHHe OJlaro)KenaTelbHOCTH OOIICHHsS; COMOCTAaBJISATh CBOU
CYXJCHUS C CYKICHHSIMH IPYTUX YYaCTHUKOB JAMajora, oOHapyXHBaTh pa3jiHuve U CXOJICTBO
MO3UIMI; BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX U MHUCHMEHHBIX TEKCTax; IMTYOIUYHO



MIPEJICTaBIATh PE3YJIbTAThl BBITIOJHEHHOTO (PU3NYECKOTO OTBITa (IKCIIEPUMEHTA, UCCIICIOBAHMSI,
IIPOEKTA);

MMOHUMATh W UCHOJB30BaTh NPEUMYIIECTBA KOMAHIHOW WM WHIUBUAYAILHOW pabOTHI mpHu
pEelICHUH KOHKPETHOU (pU3M4eckodl mpoOsieMbl; TPUHUMATH L€ COBMECTHOU JIESATEIBHOCTH,
OpPraHU30BbIBATH JAECUCTBUA MO €€ JOCTHKEHUIO: PacHpelessiTh poJid, 00CYKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOW pabOThI, 0000IIaTh MHEHHUS HECKOJBKHUX JIFOJCH; BBITOJHSITH CBOIO
9acTh pabOThI, JOCTUTAs] KAYECTBEHHOTO Pe3yJIbTaTa MO CBOEMY HAIPABIICHUIO U KOOPIUHUPYSI
CBOU JICUCTBUS C IPYrUMHU WIEHAMHM KOMAaH/]IbI; OLICHMBATh KA4ECTBO CBOETO BKJIaJa B OOIIUMN
MIPOJIYKT MO KPUTEPHUSIM, CAMOCTOSITEILHO c(hOPMYITHPOBAaHHBIM yIYACTHHUKAMH B3aWMOICHCTBHSI.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranu3anusi:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIMX JUIsl pEeHICHUS
(¢u3nyecKux 3HAHWN; OPHUEHTUPOBATHCA B PA3IUYHBIX MOAXO0JAX MPHUHIATHS peIIeHUui
(MHAMBHyaldbHOE, TPUHATHE pEHIeHUs B Tpynne, MpPUHATHE pPEIIeHUH TIpyIIon);
CaMOCTOSITEJIBHO COCTaBIISATh aJITOPUTM pelIeHUs (pU3NUeCcKON 3a/1auul WIH IJIaHA UCCIIEOBaHUS
C Yy4€TOM UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpPOBAThH
MpeAJIaracMble BapUaHThl PEIICHU;

JIeNaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

AaBaTb aICKBATHYIO OLICHKY CUTYyalluH U MpEajiaratb IjiaH eé U3MCHCHMUA,
OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) PE3Y/IbTaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIBITY; BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM 4YHCIE B XOJI
BBITIOJIHEHUST (PU3MUECKOTO HCCIIEOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHMBILUXCSI CHUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BO3HHUKIIMX TPYIHOCTEH; OIICHUBATDH
COOTBETCTBHUE pe3yJIbTaTa LIeJU U YCIOBUSAM; CTaBUTh ce0s HA MECTO JPYroro 4ejoBeka B XOJe
CIOpPA WM JUCKYCCUM Ha HAyYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
MpHU3HABaTh CBOE MPAaBO Ha OIMIMOKY MPHU pelieHur (HU3MUECKUX 3a/1ad UM B YTBEPXKJICHUSAX Ha
Hay4HbIE TEMbI U TAKOE K€ [IPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy obyuenuss B 7 kjiacce MpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

WCIOJIb30BAaTh TMOHATHS: (QHU3WYECKHE U XUMHYECKUE SBICHUS, HAOIIOJCHHE,
AKCIEPUMEHT, MOJEIb, TUIOTE3a, SAMHUIIBI (PU3UUECKUX BEIMYUH, aTOM, MOJIEKYIIa, arperaTHbIe
cocTosiHUSL  BemiecTBa (TBEpIOE, JKUIKOE, Tra3000pa3HOE), MEXaHHMYeCKOe JBUIKEHHE
(paBHOMEpHOE, HEPAaBHOMEpPHOE, MPSMOJIUHEIHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAs CHJIA,
nedopmarus (ynpyras, miacTudecKkas), HeBECOMOCTb, COOOIIAIONINECs COCY/IBI;

pasznuuath siBneHus (audQys3us, TEMIoBoe ABMWKEHHE YacTHUIl BEIIECTBAa, PaBHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE NIBM)KEHHUE, MHEPLMs, B3aUMOJCHCTBUE TEJ, PABHOBECUE TBEPABIX
TeJl C 3aKpEIUIEHHOM OChIO BpalleHMs, Mepeaada JaBIeHHUs TBEPABIMHU TEJIaMH, KUJIKOCTAMU U
razamu, atMoc(epHoe AaBlieHHE, TUIaBaHHWE TeN, MPEBpAlICHUS MEXaHHYEeCKOW SHEPTUH) IO
ONHMCAHUIO HUX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIUX JaHHOE
(buznuecKoe sIBICHUE;



pacro3HaBaTh HPOSIBICHHE U3YYCHHBIX (PU3NYECKHX SBJICHUN BOKPYXAIOIIEM MUPE, B TOM
yrcae (U3NYECKUe SBICHHUS B NPUPOJIE: NMPUMEPHI JBMKECHUS C PA3IMYHBIMH CKOPOCTSIMH B
JKUBOW W HEXUBOM IPUPOJE, ACUCTBUE CWIBI TPEHUS B IPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EepHOTO JaBJICHUSI HA JKUBOW OpraHu3M, IUIaBaHHE PbIO, phIYard B TEJE YEIOBEKa, MpPU
9TOM IEPEBOJUTH IPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIICNIATH CYLIECTBEHHbIE CBOMCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

OTMCBHIBATh M3YYEHHBIE CBOMCTBA TeNl M (U3UYECKUE SIBJICHHSA, HCIONB3YSd (U3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEILLECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb,
CHJIa YIPYroCTH, CHUJIa TSDKECTH, BEC Tejla, CUJla TPEHUS, JaBiieHue (TBEPAOIO Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIA, MEXaHUYECKas paboTa, MOIIHOCTb, IIJIEUO CUJIbI, MOMEHT CHUJIbI,
K03 (UIMEHT NOJIE3HOT0 ACUCTBHS MEXaHW3MOB, KMHETHYECKass M MOTEHLMAJIbHAs 3HEPIus),
P ONUCAaHUM MPaBUJIbHO TPAKTOBAaTh (U3NYECKUH CMBICI HCIHOJb3YEMbIX BEJIHWYHMH, HX
0003Ha4YeHMsI U €IMHUIBl (PU3UYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JTAHHYIO
(u3NYECKyI0 BETMYHUHY C JPYTUMHU BEIMYMHAMHU, CTPOUTH I'paUKu M3YHYEHHBIX 3aBUCUMOCTEN
(bMBUYECKUX BEJIMYNH,

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBJICHHS U MPOIECCHI, UCIOJIb3YS MpaBUia
CIIOXEHHsI CUJI (BJIOJIb OZHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pbluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYeCKOU
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U 3alUChIBaTh €ro
MAaTeMaTHYECKOE BBIPAKEHUE;

00BACHATH (PU3NYECKUE SIBICHUS, IPOLECCHl M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyallUl MPAaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATE IPUYUHHO--CIIEICTBEHHbIC
CBSI3U, CTPOUTH OOBSCHEHHE W3 1—2 JTOTMYECKHUX IIaroB ¢ OMOpPOi Ha 1—2 M3Y4EeHHBIX CBOHCTBA
(buznyecKkux ABJIeHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacy€THbIE 3amaud B 1—2 JACUCTBUS, WCIONB3Yys 3aKOHBI U (POpMYyIbI,
CBs3bIBalOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHajlu3a YCIOBHUS 3aJauyd 3alliChIBaTh
KpaTKO€ YCJIOBUE, MOJCTABIATH (U3MUECKUE BEIUYUHBI B (OPMYNbl U MPOBOAUTH DPACUETHI,
HAXOJUTh CIIPABOYHBIEC JaHHBIE, HEOOXOAUMbIE IJIs PEIICHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTh
MOJTy4eHHOH (PM3MUECKOM BEITMYHUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH HOMOIIM (GU3UYECKUX METOJIOB, B
OTMCAHUU UCCIIEJIOBAHMS BBIACIATH IPOBEPSeMOE MPEIIOJIOKEeHUe (TUIOoTe3y), pa3inyaTh U
MHTEPIPETUPOBATH MOJTYUYCHHBII pe3y/ibTaT, HAXOAUTh OMIMOKU B XOJE OMbITA, J1e1aTh BBHIBOJbI
10 €ro pe3yJbTaraM;

MIPOBOJIUTH OTBITHI M0 HAOMIOAECHUIO (PU3UUYECKUX SBICHUN WU (PU3MYECKUX CBOMCTB Te:
dbopMynupoBaTh MpOBEpsEMble MPEANOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEMATIOKEHHOTO
00opynoBaHus, 3aMUCBIBATH X0 OMBITa U (HOPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSIMbIE W3MEPEHHS PACCTOSIHHS, BPEMEHH, MacChl Tela, 00bEéMa, CHIIBI U
TEMIIepaTyphl C UCIOJIH30BAHUEM aHAJIOTOBBIX U IU(POBBIX TPUOOPOB, 3aMUCHIBATH MTOKA3aHUS
puOOPOB ¢ YIETOM 33JaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

MIPOBOJIUTH HCCIIEZIOBAHUE 3aBUCUMOCTH OJHOM (M3NYECKOM BENWYMHBI OT JAPYrod c
HCIOJIb30BAHUEM NPSAMBIX U3MEpPEHHH (3aBUCUMOCTH MYTH PABHOMEPHO JIBIXKYLIETOCS Tena OT
BPEMEHHU JBIKEHMs Tella, CUJIbl TPEHHs CKOJBKEHHUs OT Beca Tena, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJ U HE3aBUCHUMOCTH CUJIBI TPEHMS OT IUIOIIAN CONPUKOCHOBEHHS TEJI, CHJIBI
YIPYTOCTH OT Y/UIMHEHMs MPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTpYyXEHHOIN yacTh
TeJla U OT IJIOTHOCTH JKUJAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXEHO TeJO, YCIOBHMH IUIAaBaHUS Tell, YCIOBHM paBHOBECHs pbluara M OJIOKOB),



y4acTBOBATh B IJIAHWPOBAHUM Y4eOHOTO HCCIICOBAaHUS, COOMpPATh YCTAaHOBKY M BBINIOJHATH
U3MEpEHUs, cJenysd NpeUIoKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJIY4YCHHOUH
3aBHUCUMOCTH (U3UYECKUX BEIMYUH B BUJAE NPEIJIOKEHHBIX TaOMUIl W TrpaduKoB, JeNaTh
BBIBOJIbI 110 PE3YJIbTaTaM UCCIIEOBAHMS,

MIPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PH3MUECKUX BETHUYUH (TUIOTHOCTH BEUIECTBA KHUIKOCTH
u TBEPAOrO Teja, CUIa TPEHUS CKOJIbKEHMs, JaBJI€HUE BO3[yXa, BbITAJKHUBAIOIIAs CHIIA,
JEeWCTBYIOMIAs Ha MOTPYKEHHOE B )KUKOCTh TEJO, KOAPPHUIIMEHT MOJIE3HOTO ACHCTBHUS MPOCTHIX
MEXaHHU3MOB), CJenysl MNPEeJIOKEHHONM HHCTPYKLMM: NPU BBINOJIHEHUHM H3MEpPEHUIl coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE HUCKOMOM BEJIMYUHBL;

coOmogaTh TpaBWiIa TEXHUKM OE30MacHOCTH TpH  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLHUIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, cooOIIaromuecs cocyipl, 0apoMeTp, phluar, MoABMKHBIN M HEMOJBMKHBIN OJIOK,
HaKJIOHHAsSI IJIOCKOCTh;

XapaKTepU30BaTh NPUHLUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB C
OMopo Ha WX onucaHus (B TOM 4HCIe: TMOJUIMIHHUKH, YCTPOWCTBO BOJOMPOBOJIA,
TUIPaBIMYECKUN MPecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCHOJb3Ys
3HaHMUS O CBOWCTBAX (U3NYECKUX SABJIEHUH U HEoOXoauMble (GU3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

MPUBOJUTh MpuUMepbl  (HAXOAUTh HHGOPMALMIO O MpHUMepax) MPaKTHYECKOro
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu oOpalleHHH ¢ NpuOoOpaMH M TEXHUYECKMMH YCTPOMCTBAMM, COXPAaHEHMs 3]I0pOBbsl U
COOJIIOICHHS HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

OCYILECTBIISATh OTOOP UCTOYHUKOB HH(POpMaLuH B IHTEpHETE B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMCIOIIMXCS 3HAHUM W IIyTEM CpPaBHEHHs DPA3JIMYHBIX
HCTOYHHUKOB BBIACIATh MH(YOPMALUIO, KOTOPas SBJISETCS NPOTHUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh IIPU BBINOJHEHUH YYEOHBIX 3aJaHUi Hay4yHO--TIONYJIAPHYIO JHUTEpaTypy
(Gbu3n4ecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BiaieTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHUCTEMBI B JAPYIYIO;

CO3/1aBaTh COOCTBEHHBbIE KPAaTKUE NUCbMEHHBbIE M YCTHBIE COOOLIEHHs Ha OCHOBE 2-3
HCTOYHUKOB MHGpOpManuu (GU3NYECKOTO COAEP)KaHMsl, B TOM 4HCie MyOIMYHO JefaTh KpaTKue
coOOLIeHUs O pe3yibTaTaX IPOEKTOB WM Y4eOHBIX HCCIEAOBaHUM, NMPU 3TOM TI'PaMOTHO
UCIOJb30BaTh U3YUYEHHBIN MOHATUHHBIN ammapaT Kypca (PM3HMKH, COMPOBOXKIATH BBICTYIUICHHUE
MpE3CHTALNEN;

IIPU BBINOJIHEHUM YYEOHBIX MPOEKTOB M MCCIEAOBAHUM pacnpenesisTh 00SI3aHHOCTU B
IpylIe B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJadyaMH{, CJICOUTh 34 BBIIIOJIHEHUEM ILIAHA
NeUCTBUM, aJJleKBaTHO OLICHMBATh COOCTBEHHBIN BKIJIAJ B JIESATEIBHOCTb I'PYIIIBI, BBICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aUMO/JICHICTBUE, YUUTHIBasi MHEHUE OKPY)KAIOILKX.

K xoHiy oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

HCIIOJIb30BAaTh IOHATHSA: Macca M pa3MeEpPbl MOJIEKYIN, TEIUIOBOE JBWKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUA BEIIECTBA, KPUCTAJUINYECKHUE U aMOP(HbIE Teja, HACHIIEHHBIN
U HEHaCHILICHHBIN IMap, BIAXKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOMN



JIBUTaTelb, 3JEMEHTAPHBIM UIEKTPUYECKUI 3apsii, 3JIEKTPUUYECKOE I10JIe, IPOBOJHUKU U
TUBJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pasznuyarh sBJIEHUS (TEIJIOBOE pACIIMpEHHE M CKaTue, TeIUlonepeaaya, TEeIIoBOe
paBHOBECHE, CMauMBaHUE, KAlWJUIPHBIE SIBICHUS, HCIIAPEHHME, KOHJICHCALMA, IUIABJICHUE,
KpucCTaJlIM3anus (OTBEplEBaHUE), KUIIEHUE, Terionepenaya (TErIonpoBOJHOCTb, KOHBEKIIMS,
U3JIyYeHHUE), SJIEKTpU3alus TeJl, B3aUMOJECWUCTBUE 3aps0OB, JEHCTBUS AIIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOT'O MOJIsl HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHas WHIYKLMS) 10 ONMCAHMIO UX XapaKTEPHBIX CBOICTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHpPE, B TOM
yuciie pU3nYecKue SBJICHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSHKEHHUE M KallWJUIAPHbIC SIBICHUS B
MIPUPOJIE, KPUCTAILIBI B MpHUpoje, n3nydenre CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3HI,
o0Opa3oBaHHE pOCHI, TyMaHa, MHEsl, CHETa, SJIEKTPUUYECKUE SIBJICHUS B aTMOc(hepe, 3JeKTPUUECTBO
KUBBIX OPraHM3MOB, MarHUTHOE MOJe 3eMJu, Apeil( MOJIIOCOB, POJb MAarHUTHOTO MOJIS IS
KU3HU Ha 3emiie, NOJISIpHOE CUSTHUE, IPU STOM NEPEeBOJUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICTISAIT CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SBICHMUIA;

OTHCHIBATh M3YYECHHBIE CBOWCTBA Tell M (DU3HUECKUE SIBJICHHUSA, HCHOJb3yd (U3NUYECKue
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTUsI, KOJIMYECTBO TEIUIOTHI, YAeIbHas TEMI0EMKOCTh
BEIECTBA, yJAENbHAs TEIUIOTa IUIABJICHHUS, yJleJdbHas TeIloTa MapooOpa3oBaHus, yJeNbHas
TEIJIOTa CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJEe3HOro JAEWCTBUSA TEIJIOBOW MAIIUHBI,
OTHOCHUTENIbHAsl BIAXXHOCTh BO3[yXa, OJJIEKTPUUYECKUN 3aps], CHJIa TOKa, JIIEKTPUYECKOE
HampspKeHHWe, CONMPOTHUBJICHHE IPOBOJHUKA, YIEIbHOE CONPOTUBJICHHME BelIecTBa, paboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHIIBHO TPAKTOBATH (PU3WYECKHI CMBICI
HCIOJIb3YeMbIX BEJIMYMH, 0003HAYEHUS U €IUHULIBI PU3NYECKUX BEJIMYUH, HAXOAUTh (DOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIMUYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NYECKHE SABJICHUS U MPOLECCHI, UCIOIb3ys OCHOBHBIC
MOJIOKEHUST  MOJICKYJIAPHO--KUHETUYECKOM  TEOpUHM  CTPOCHMsI  BELIECTBA,  MPHUHIIMII
CYINEpIO3UIMH NoJiel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsijaa, 3akoH Oma uis
ydacTka 1enu, 3akoH Jlxoyna—JleHia, 3aKkoH coXxpaHeHHsI SHEPTUU, IPU ATOM JaBaTh CIOBECHYIO
(bOopMyIHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUECKOE BhIPAKECHHUE;

O0O0BSACHATH (PU3UUYECKHE MPOLECCHl U CBOICTBA TEll, B TOM YHCJIE U B KOHTEKCTE CUTyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHHE M3 1—2 NOTMYEeCKHX IIaroB C OMOpOM Ha 1—2 M3yUEeHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, GPU3UUYECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEHH;

pematb pacuy€THble 3adadyd B 2—3 JCHCTBUs, HCHONb3ysd 3aKOHBI U (POPMYIIHI,
CBs3bIBANOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCIIOBUSA 3aJauyd 3alUChIBATh
KpaTKOE YCJIOBHE, BBISBIISTH HEJOCTATOK JAHHBIX JAJIS PELICHUS 3aJaud, BbHIOUpATh 3aKOHBI U
¢dopmynbl, HeOOXOAUMBIE A €€ pelleHusl, TPOBOJUTh PAcYEThl U CPaBHMBATH IOJyYEHHOE
3Ha4YeHHe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMU;

pacrio3HaBaTh MpPOOIEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3UUECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHWE HCCIIECOBaHMs, BBIIENIATH IPOBEPSEMOE INPEANOIOKEHUE, OLIEHUBATH
IIPaBUWJIBHOCTH MOPSIKA POBEAECHUS UCCIIEOBAHMUs, JEJIaTh BBIBOIBI;

MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SIBICHUIN WM (PU3NYECKUX CBOMCTB Tel
(kanuJuIApHBIE SBJICHMS, 3aBUCHMOCTb JABJIEHMs BO3/AyXa OT €ro o0b&Ma, TeMIepaTypsl,
CKOPOCTH IIpolLlecCa OCTBIBAaHMS M HarpeBaHus IpU H3IYyYEHUM OT IBETa H3JIydarolieu



(mormnomaroniei) MOBEPXHOCTH, CKOPOCTh HUCHAPEHHS BOJBI OT TEMIIEPATyphl KUAKOCTH M
IJI0MaaM €€ TOBEPXHOCTH, ICKTPHU3aLUs TeI M B3aUMOJICHCTBUE SJICKTPUUYECKUX 3aPsJIOB,
B3aMMOJICIICTBUE TMOCTOSIHHBIX MAarHWTOB, BU3Yyalu3allMsi MAarHUTHBIX TOJIEM TOCTOSHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOWCTBA  DJJEKTPOJBUTATENSI  IMOCTOSHHOTO  TOKa):  (OpMyIUpoBaTh  IPOBEPSICMBIC
MIPEIOJIOKCHHSI, COOMPATh YCTAHOBKY W3 MPEIIOKEHHOTO OOOpPYIOBAaHHMS, OIMHCHIBATH XOJI
ombITa ¥ (POPMYIIMPOBATH BHIBOJIBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEILHOM BIAKHOCTU BO3AyXa, CHIIBI
TOKA, HANpPSDKCHUS C HCIIOJIb30BAHMEM AaHAJOTOBBIX TPUOOPOB W JATYUKOB (PH3UUICCKHUX
BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHH C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH;

MPOBOJIUTh HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BEIMYUHBI OT APYTrou ¢
WCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUN (3aBHCHUMOCTh COIMPOTHBIICHHUS TMPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAN TOMEPEYHOT0 CEUYCHHS U YIEIBLHOTO COMPOTHUBIICHHS BEIECTBA MPOBOJHUKA,
CWJIBI TOKa, HWIYIIETO Yepe3 MPOBOJHUK, OT HANPSIKCHUs Ha TPOBOJHHKE, HCCIEIOBaHUE
MOCJIEIOBATENILHOTO W MapajuIeIbHOTO  COCIMHEHHH  MPOBOJTHUKOB):  IUIAHUPOBATH
uccaea0BaHue, COOMPaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIIEAYys MPEIT0KEHHOMY TUIaHY,
(buKCUpOBaTh peE3ylbTaThl TMOJYYCHHOW 3aBUCHMOCTH B BHJE Tabmuil W TpadukoB, neiaTh
BBIBO/IBI 110 PE3yIbTaTaM MCCIIEAOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPEHHUS (PU3MUECKHX BeIWMYHH (yAeTbHas TeMI0EMKOCTh
BEIIECTBA, COMPOTUBIICHHWE TMPOBOJHMKA, padoTa W MOIIHOCTh AJIEKTPHYECKOTO TOKA):
MJIAHUPOBATh M3MEPEHHS, COOUpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENys MPEI0OKEHHON
WHCTPYKILUH, U BBIYUCIIATH 3HAYCHHE BEIMYUHBI;

coOmomaTe TpaBWiia TEXHUKM O€30MacHOCTH Tpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLIUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C
OTMOpOM Ha MX OMHCaHMs (B TOM YHCIE: CHCT€Ma OTOIJICHUS IOMOB, THTPOMETp, MapoBas
TypOHHa, aMIEpMETp, BOJIBTMETP, CUETUMK DIEKTPUUECKON SHEPTuH, 3JIEKTPOOCBETUTEILHBIC
npuOOpPbI, HArpeBaTeIbHBIE SIEKTPONPUOOPHl (IPUMEPHI), IEKTPUUECKHUE IPEI0XPAHUTENH,
AJIEKTPOMArHUT, JJIEKTPOJBHUraTeNlb IOCTOSHHOTO TOKAa), MCIOJb3Yys 3HAHHS O CBOMCTBAX
(buznyecKkux ABJICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHbIE MPUOOPHI IO CXeMaM
U CXEMaTUYHBIM pPHUCYHKaM (KHUJAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATENh BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIIEKTPHUUYECKUX
1enei ¢ mociuefoBaTeIbHBIM M MapauIeIbHBIM COCTUHEHUEM JJIEMEHTOB, pa3jinuas YCIOBHBIE
0003HaYECHHUSI PIIEMEHTOB AJIEKTPUUECKUX IIeTeH;

MPUBOJUTE MpUMEpbl  (HAXOAUTh HWHGPOPMAIMIO O TpHUMEpax) MPAKTUYECKOTO
WCIO0JIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XHU3HU Uil oOecrieueHus: 6e301macHOCTH
npu OoOpalieHNH ¢ MNPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbA U
cOOIOICHNS HOPM DKOJIOTMYECKOTO TIOBE/ICHHUS B OKpYKaIoIIeH cpeie;

OCYILIECTBIIATh MOUCK MH(pOpMaluu (U3NYECKOro cojepkaHus B VMIHTepHETe, Ha OCHOBE
MMEIOIINXCA 3HAaHUW U MYTEM CpPaBHEHHS JIOMOJHHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
nH(OpPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUNBON MITU MOXKET ObITh HEJIOCTOBEPHOM;

WCIOJIb30BaTh TMPH BBHIMOJIHEHUU YUYEOHBIX 3aJaHU HAy4YHO--TIOMYISPHYIO JIUTEPaTypy
(bu3MUECKOTO CoJepX aHUs, CIpaBOYHBIE MaTepUallbl, pecypchl cetu HHTepHET, BIaneTh
npuéMaM KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HMHPOpPMAIMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;



co3/1aBaTh COOCTBEHHBIE TIMCbMEHHBIE M KpaTKHE YCTHBIE cooOmeHus, o0oOmas
MH(POPMALHUIO U3 HECKOJIBKUX UCTOUYHUKOB (PM3UYECKOTO COAEPIKAHUS, B TOM UYHUCIIE MTyOIUYHO
NPEICTABIATh PE3YIbTAaThl MPOSKTHOMW WM HCCIEA0BATENLCKON JESATEeIbHOCTH, TPH STOM
IPaMOTHO HCHOJB30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (PU3HMKH, COIPOBOXKIAThH
BBICTYIUICHHE IIPE3ECHTALUEM;

IpHU BBINIOJHEHWH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3MYECKUX MPOLECCOB
pacrpenensats 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33JjadyaMH, CICAUTH 32
BBITIOJTHEHUEM IUIaHa JCHCTBHIA M KOPPEKTUPOBATH €r0, aJIeKBaTHO OIEHWBATH COOCTBEHHBIH
BKJIQI B JICATEIBHOCTh TPYIIIBI, BHICTPAaUBATh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, POSBIISS
TOTOBHOCTb Pa3periatb KOHMIUKTHL.

K koHIry oOyuenus B 9 kjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxatb c(HOPMHPOBAHHOCTH Y OOYUAONTUXCS YMEHUH:

WCIIOJIb30BAaTh TOHATHS: CHCTEMa OTCY€Ta, MaTepuaidbHas TOYKAa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JIBIDKEHUS, JMedopManus (ympyras, TiacTH4eckas), TpeHue,
IIEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh W IEPErpy3KH, MEHTP TSKECTH, aOCOIOTHO
TBEPOE TEJO, IIEHTP TSHKECTH TBEPOTO Tejla, paBHOBECHE, MEXaHWICCKUE KOJICOAHUS U BOJIHBI,
3BYK, HHQPA3BYK W YJIBTPa3BYK, 3JIEKTPOMATrHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M JTAJTBHO30PKOCTh, CIICKTPHI UCITYCKAaHUS W TMOTJIONMEHUs, anb(da-, OeTa- 1
raMMa-Hu3JIydeHuUs, U30TOIIbI, s/IEPHAsT SHEPTeTHKA,;

pa3nuyath SBJICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE TNPSIMOJIMHEWHOE JBW)KCHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE TMAaJgeHHE TeJ, PaBHOMEpPHOE
JBYDKEHUE TIO OKPYXKHOCTH, B3aUMOJICHCTBUE TeEJ, PEAKTUBHOE [BUKCHHE, KOJIeOATEIbHOE
IBIDKEHUE (3aTyXalollMe W BBIHYXKACHHBIC KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBIIKCHHE,
OTpaKEHHE 3BYyKa, MPSMOJMHEWHOE paclpOCTpaHEHHE, OTPaKCHHE W TIPEIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETa, DPa3JIOKCHHE OeJOoro CBeTa B CIEKTP W CIOXKCHHE
CIIEKTPAJILHBIX IIBETOB, JMCIEPCUSI CBETA, ©CTECTBEHHAs PaIUOaKTUBHOCTh, BO3HUKHOBCHHUE
JMHEWYaTOr0 CHEKTpa H3JIyYeHHs) MO OIMCAHHI0O WX XapaKTepPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaTh MMPOSBICHUE U3YYCHHBIX (PM3UYCCKUX SIBIICHUI B OKpPYKarolieM MUpe (B ToM
quciae (QU3MUECKUe SIBJICHUS B MPUPOJEC: NPWIMBBI M OTIUBHI, JABIKCHHE TutaHeT COJTHEYHOMH
CHCTEMBI, PEAaKTUBHOC [BM)KCHUE J>KHMBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB JKHBOTHBIMHU,
3eMJICTPSICCHUE, CCMCMUYECKHE BOJIHBI, IyHAMH, 3XO, IBETa TEJ, ONTHYCCKHUE SIBICHHUS B
npuUpojie, OHOJIOTUYECKOE JCHCTBUE BHIMMOIO, YIbTPa(UOJIIETOBOTO M PEHTTEHOBCKOTO
W3IYYCHUH, €CTECTBEHHBIH pAJMOAKTUBHBIM (OH, KOCMHUYECKUE JIy4H, pPaHOaKTHBHOE
W3IYYCHUE TPHUPOJHBIX MHUHEPAIOB, JCHCTBHE pAJMOAKTUBHBIX HW3JIYYCHUH Ha OpraHu3m
YeJI0BeKa), IPH 3TOM IEPEBOUTh MPAKTUYECCKYIO 3a/1a4y B YYCOHYIO, BBIACIATh CYIIECTBEHHbBIC
CBOMCTBA (ITPU3HAKHN) (PU3HYCCKHUX SIBJICHHM;

OTIMCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (DM3MUECKUE SIBICHUSA, UCHOJB3yd (U3UUYECKHE
BETTUYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCTh Tella MPU HEPAaBHOMEPHOM JIBHKEHHH, YCKOPEHHE,
nepeMeleHue, MyTh, YIoBas CKOpPOCTb, CHJIa TPEHHUsS, CHIIa YIPYrOCTH, CHIIA TSDKECTH,
YCKOpEHUE CBOOOIHOTO TMaJieHUs, BEC Tela, MMIYIbC Tela, MMITYJIbC CUJIbI, MEXaHHYecKas
paboTa ¥ MOIIHOCTh, MOTEHIIMATbHAS DHEPTUs Tella, MOTHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS JHEPTHUs CKATOM TPYKUHBI, KMHETHUYECKas DHEPTHs, TMOJHAas MeXaHUvecKas
SHEprusi, MepuojJ M YacToTa KoJieOaHWid, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeidb MPEIOMIICHUS CpEAbl), MPH OMHUCAHWUU MPABUIBHO TPAKTOBATh



(GU3NYECKU CMBICIT UCIOIB3YEMBIX BEJIWYHH, 0003HAYCHUS U €AMHUIBI (PU3NUECKUX BEIMYHH,
HAX0JUTh (OPMYIBI, CBSA3BIBAIONINE AAHHYIO (PU3MUECKYIO BEIIMYMHY C IPYTMMHU BEITUYMHAMH,
CTPOMTH Tpa(UKH U3YUYECHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tels, (PU3UYECKUE SIBICHUS M TPOIECCHI, UCIONb3YS 3aKOH
COXPAHEHHUsl PHEPrUH, 3aKOH BCEMHPHOTO TSTOTEHUS, NPUHLMUI CYNEPIO3ULIMM CUJI, MPUHIIUI
oTHOcuTenbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMITYJbCA, 3aKOHBI
OTpPaXXEHUsI U IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUsS 3apsJ0BOIO M MACCOBOTO YHCEN MpHU
SICPHBIX PEaKIHsIX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTH4eCKOE BbIPAKEHUE;

OOBSICHATH (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyallui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO--CIIEJCTBEHHBIE CBA3H, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTMYECKHUX IIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIIEHUH, QPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a1aud (ONMUparolvecs Ha CUCTeMYy U3 2—3 ypaBHEHUH), UCIOJIb3YS
3aKOHBI M (POPMYIIBI, CBA3BIBAIONINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHalln3a yCIOBUS 3a7auu
3aMMChIBaTh KPAaTKOE YCIOBHE, BBIABIIATH HENOCTAIOLIME WM M30BITOUHBIE JAAHHBIE, BHIOUPAThH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBbIE JUISl PpEIIeHMs, TMPOBOAUTH pPacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD OJYYEHHOTO 3HAUYEHUST (PU3UUECKON BEIMYMHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPblE MOKHO PEIIUTh MPU MOMOLIU (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl ONHUCAHHE WCCIEIOBaHMs, BBIICNIATH IMPOBEPSIEMOE MPEANOJIOKEHHE, OICHUBATh
MPaBMWJIBHOCTh TOPSIIKA MPOBENEHUS MCCIEA0BaHUs, JelaTh BbBIBOJbBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAECHUHN U OTBITOB;

IIPOBOJIUTH ONBITHI 110 HAOIIOACHUIO (PU3UYECKUX SIBICHUI WM (PU3NYECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HbrOTOHa, 3aKOHa COXpAaHEHMs SHEPrHM, 3aBUCUMOCThH IepUOJa
KoJIe0aHUH IPYKUHHOTO MAsTHUKA OT MaccChl Ipy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJblX KOJIeOaHUM, MPSIMOJIMHEIHOE paclpoCTpaHEHUE CBETa, pa3ioKeHue 0esoro
CBETa B CIEKTP, U3y4E€HHE CBOMCTB M300pakK€HUs B IUIOCKOM 3€pKajleé U CBOMCTB M300pa’keHUs
npeaMera B coOuparolle JIMH3e, HaOMroieHHEe CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3ITyUYCHMS):
CaMOCTOSTEJIBHO COOMpaTh YCTAHOBKY M3 U30BITOYHOIO Habopa 000pyI0BaHUs, ONUCHIBATh X0/
OIBITA U €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

IIPOBOJUTH IPU HEOOXOAMMOCTH CEpPHUIO MpPSIMbIX HM3MEPEHHi, ompenensis cpeaHee
3Ha4YeHUE U3MepseMOl BeIMUYUHbI ((POKYCHOE paccTOsIHME COOMparoliei JIMH3bI), 000CHOBHIBATh
BBIOOD crtoco0a u3mMepeHus (M3MEPHUTEIIBHOTO MPUOopa);

IIPOBOJIUTh HCCIICZIOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCHUMOCTb IYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JABMXKEHHMU Oe3
HayaJlbHOM CKOpPOCTH, IepHoJa KoJeOaHUl MaTreMaTHMYecKOro MasTHUKA OT JUIMHBl HUTH,
3aBHCHUMOCTH yIJIa OTpa)KE€HHs CBETa OT YIjla MaJeHus M yriia MpeioMJICHHs OT yria MajeHus):
IUTAHUPOBATh MCCJIE0BAHNE, CAMOCTOSTEILHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3yJbTaThl
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BUIE TAOMUI] U TpadUKoB, AeiaTh BBHIBOJIBI
10 pe3yJIbTaTaM MCCIEI0BAaHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUUUH (CpeHss CKOPOCTh U YCKOPEHUE
TeJa NpU PaBHOYCKOPEHHOM JIBMKEHHUH, YCKOPEHHE CBOOOIHOTO MaieHus, KECTKOCTh MPYKUHBI,
KOA(Q(QUIMEHT TPEeHUsl CKOJbXEHHs, MeXaHWyeckas padoTa M MOIIHOCTb, YacTOTa M MEPUOJ
KoJle0aHUH MaTeMaTH4eCKOro M TNPYXKHHHOTO MAasTHUKOB, ONTHYECKas cujia coOuparomeit
JIMH3BI, PaAJMOAKTUBHBIA (DOH): IJIAHUPOBATH H3MEPEHHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHHUSI, CIeLys MPEUI0KEHHOW HHCTPYKIIUMH, BBIYUCIIATH 3HAYCHHUE



BEIMYUHBl W aAHAJIM3UPOBATh IOJYYCHHBIE PE3yJabTaThl C YYETOM 3aJaHHOH MOTPEIIHOCTU
U3MEPEHUN;

coOmogaTh TMpaBWiIa TEXHUKM OE30MacHOCTH TpH  paboTe ¢ J1abopaTOpHBIM
obopynoBaHuem;

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YYEHHBIX (PU3UYECKUX MOJENEH: MaTepHaibHas TOUKa,
a0COJIIOTHO TBEPZIOE TEJO, TOUCYHBII HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHas MOJIETh
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S1/1pa;

XapaKTepU30BaTh MPHUHLIUIBI ACHCTBUS H3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C
OMOpOi Ha WX ONHMcaHUs (B TOM YHUCIE: CHUJAOMETP, JATYUKH TIOJOKEHUS, PACCTOSHUS W
YCKOPEHHS, pakera, O5XOJIOT, OYKH, NEepUCKOIN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, J03UMETp, Kamepa BuiibCcOHa), MCHONB3ys 3HAHUS O CBOMCTBAX (U3NUIECKUX
SIBIICHUN U HEO0X0AUMBbIE PU3NYECKHE 3aKOHOMEPHOCTH;

WCTIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIC PUCYHKH HM3YYEHHBIX TEXHHUYECKUX YCTpPOICTB,
W3MEPHUTENBHBIX MPHOOPOB H TEXHOJOTUYECKHX TIPOIECCOB TPU PEIIeHHH Yy4eOHO--
MPAKTUYECKUX 3aJ1ad, ONTHYECKUE CXEMBI ISl TIOCTPOCHUST M300paKeHUH B TUIOCKOM 3e€pKajie U
coOuparoIei JIuH3e;

MPUBOJUTh  MpuUMepbl  (HAXOAUTh HHGOPMALMIO O MpHUMepax) MPAKTUYECKOTO
WCTIOJb30BaHUsl (PM3NYECKUX 3HAHWI B TIOBCEJHEBHOW KU3HU ISl oOecTiedeHns 0€30TacHOCTH
npu oOpameHn ¢ NpUOOpaMH M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3IIOPOBBSI U
COOITFOJICHHUST HOPM KOJIOTHYECKOTO TIOBEJICHHS B OKPYKAIOIIEH cpee;

OCYIIECTBIISITh TOWUCK WHGpoOpMammu  (HU3HYECKOTO  conepkaHus B  VHTepHeTe,
CaMOCTOATENIBHO ~ (OPMYJIUpPYSl  MOUCKOBBI  3ampoC, HAaXOIUTb IYTH  OIpPEIesICHUs
JOCTOBEPHOCTH MOJYYEHHOW MH(POPMALMU Ha OCHOBE MMEIOLIUXCS 3HAHUN M JONOJHUTEIbHBIX
HCTOYHUKOB;

UCIOJb30BaTh IIPU BBINOJHEHUHM YYEOHBIX 3aJaHMH Hay4dHO--TIONMYJIAPHYIO JHUTEpaTypy
(Gu3nM4ecKoro cojep)KaHus, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu VIHTepHeT, BiaaeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBbIC MHUCBMEHHbIE U YCTHBbIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHMKOB (DU3MUYECKOrO COAEpKaHMsl, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
IIPOEKTHOH WJIM MCCIEeI0BATEIbCKON JEATENbHOCTH, NP 3TOM TIPaMOTHO HCHOJIb30BATh
M3yUYEHHbIN MOHATUHHBIN anmnapaT U3y4aeMoro paszena GU3UKU U COIPOBOXKIATh BBICTYIUIEHUE

HpeSGHTaHI/ICﬁ C y‘IéTOM 0coOeHHOCTEN AyIUTOPHUHM CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHnoBanue pa3jesioB U TeM Koauuecrso yacon DJIeKTpOHHbIe (LN (pPOBbBIE) JleATeabROCTE, yauremt
Ne n/n NMPOrpaMmblI o0pa3oBaTejibHbIE PeCYpPChI ¢ yuerom pagoueii
Bcero NporpaMMsbl
BOCIUTAHUS
Paznea 1. @Pu3uka u e€ pojib B NO3HAHMHU OKPYKAKILEr0 MUpPa
11 DusmKa - HAYKA © IPEPOTE 2 bubnuoreka [JOK - YCTaHaBIIMBAaTh
https://m.edso0.ru/7f416194 | noBepuTEIbHBIC
1.2 dusndecKue BeITMIUHBI 2 bubmmorexa [IOK OTHOMICHIL MEAAY
https://m.edsoo.ru/7f416194 | yIdTEICM 1
00yJaronuMucH,
CITOCOOCTBYIOIIHNX
MO3UTUBHOMY
BOCIIPUATHIO YUAITIMUCS
TpeboBaHUH U POCKO
YUUTENS;
1.3 EcrecTBeHHOHAaY4HBIN METO/] TIO3HAHUS 2 ]r?tl/tISJsI'I;I/(r)rT]ZI;jZ(I)l()OrIJ/7 £416194 - IIPUBJICKaTh BHUMAHUC
S : 00ydJaronuxcs K
00CyXIaeMoi Ha ypOKe
uHpopmaruy,
aKTUBU3ALNH UX
MO3HABATEIbHON
JESITEIIbBHOCTH
Utoro no pazneny 6
Pasnean 2. IleppoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BelleCTBA
bu6moreka [IOK - MOOYXJ1aTh
2.1 Crpoenme emectsa 1 https://m.edsoo0.ru/7f416194 | oOyuarouxcsi CoOI0IaTh
29 JIBr>keHre U B3aMMOACMCTBHE YaCTULL 5 bubmmoreka [JOK Ha ypOKC IIPHHIHIIBI

BCIICCTBA

https://m.edsoo0.ru/7f416194

y4eOHOU TUCIUTIINHBI U



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

2.3

ArperatHble COCTOSIHHS BELIECTBA

bubmnoreka LIOK
https://m.edso0.ru/7f416194

CaMOOpraHu3alun
- OpPraHMU30BBIBATh PabOTy
00yJaromxcs ¢
COLMAJIbHO 3HAYMMOU
uH(popmanue,
II0JIy4aeMOM Ha ypOKe,
00CyX1aTh, BEICKAa3bIBATh
CBOE MHEHMHE

Hroro no pazneny

Paznen 3. J/IBu:keHue U B3auMoJieiicTBue TeJl

3.1

Mexaanuyeckoe IBMKEHUE

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

3.2

Huepius, macca, IIOTHOCTh

bu6moreka [IOK
https://m.edso0.ru/7f416194

3.3

Cuna. Buner cun

14

bubnuorexa [JOK
https://m.edso0.ru/7f416194

- OPraHU30BbIBAThH HA
YpOKax rpyIIoBykO
y4eOHYIO JIeATeTbHOCTh
- OPraHu30BBIBaTH padboOTy
00yJaronuxcs ¢
COLMAIBHO 3HAYUMOMU
nHpopManue,
MOJTy4aeMoO#l Ha YpOKe,
00CyX/1aTh, BBICKA3bIBATh
CBOC MHCHHE
- IPUBJICKATh BHUMAaHHUE
00ydJaronuxcs K
00CyX1aeMoi Ha ypoKe
uHpopmaruy,
aKTHBH3AIMH UX
M03HABATEIbHON
JeSITeIIbHOCTH,
- pean30BbIBATh
BOCIIUTATEIIbHBIC
BO3MOYHOCTH B
pa3IMYHbIX BUJAX
JESITENIbHOCTH
oOyJaromuxcs co
CJIIOBECHOU (3HAKOBO)



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

OCHOBOI#1: BEIBOJBI U
J0Ka3areabcTBa hopmy,
pEIICHNEe TEKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1ad,
BBITIOJTHEHUIO 3aJaHUH
0 pa3rpaHUICHUIO
MMOHATHH

Hroro no pazneny

21

Pasnen 4. /laBjieHue TBEPABIX TeJl, }KMIKOCTEH 1 ra3oB

Hasnenue. [lepenaya naBneHust
4.1 TBEPABIMH TEJIAMHU, KUIKOCTIMU U
rasamMu

bu6mmoreka [IOK
https://m.eds00.ru/7f416194

4.2 JlaBIIeHUE KUIKOCTH

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

4.3 ATtMochepHoe naBiIeHUE

bubnuorexa [JOK
https://m.edso0.ru/7f416194

I[eﬁCTBHe KUJIKOCTH M I'a3a Ha

4.4 .
MOTPYKEHHOE B HUX TEJIO

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

- OOy J1aTh
0o0yJaronuxcsi cooJr01aTh
Ha YPOKE MPUHITUTIBI
y4eOHOU TUCITUTIIIUHBI U
CaMOOPTaHU3AIHN

- OpraHu30BbIBATh PaboOTy
00yJaronuxcs ¢
COIIHAILHO 3HAYNMOU
nHpopManue,
MOJTy4aeMoO# Ha YpOKe,
00CyX1aTh, BEICKa3bIBATh
CBOE MHEHHE

- IpUBJICKaTh BHUMAHHE
00ydJaronuxcs K
00cyxaeMoii Ha ypoke
uHpopManuu,
AKTUBHU3ALMU UX
MMO3HABATEILHON
JIeITEIbHOCTH;

- peanu3oBHIBAThH
BOCIIUTATEIbHEIC
BO3MOYKHOCTH B
pa3IMYHBIX BUJAX
JIeATeIbHOCTHU



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

o0yJaromuxcs co
CJIOBECHOM (3HAKOBOH)
OCHOBOW: BBIBOJbI U
J0Ka3areabcTBa hopmy,
pEIICHNEe TEKCTOBBIX
KOJIMYECTBEHHBIX H
KauyeCTBEHHBIX 3a/1a4,
BBIIIOJIHEHUIO 3aJaHUH 110
pa3rpaHUYEHUIO TOHATUI
-aKI[CHTHPOBATHBHUMAHHE
o0yyJaronuxcs Ha
HPaBCTBEHHBIX
nmpobJemMax, CBI3aHHBIX C
HAyYHBIMH OTKPBITHSMH,
H3y9aeMbIMHU Ha YpOKe.

Hroro no pazneny

21

Pasznea 5. Pabora u MOIIHOCTB. JHeprus

5.1

PabGoTa 1 MomHOCTH

bu6moreka [IOK
https://m.edso0.ru/7f416194

5.2

HpOCTBIe MECXaHU3MBbI

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

5.3

MexaHnuueckas OHCPIusa

bubmuoreka [{OK
https://m.edso0.ru/7f416194

- peanu3oBbIBaTh
BOCITUTATENbHbIE
BO3MOYKHOCTH B
pa3IMYHbIX BUJAX
JESITEIbBHOCTH
00yJaronuXxcs co
CJIOBECHOM (3HAKOBOHN)
OCHOBOII:
camocTosTeNnbHas paboTa
¢ yueOHuKamu, paboTa ¢
HAy4YHO-TIOMYJISIPHOM
JTUTEpaTypoit, oToop 1
CpaBHEHHE MaTepHaa 1mo
HECKOJIbKUM HCTOYHHKAM

Hroro no pasaeny

12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

8 KUIACC

Ne i/t

HaumenoBanue pa3aeioB u
TEM MPOrpaMmbl

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHbie (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATeJBbHOCTD YUUTES ¢
yueToMm padoueii
NnporpaMMbl BOCIIMTAHUSA

Paznen 1. TensioBble ABJIeHUA

1.1 CtpoeHnue u CBOICTBA BEIECTBA 7 bubmorexa LJOK
' https://m.edsoo.ru/7f4181ce
12 TennoBsie MpoLECChI 21 bubmrorexa IIOK

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

- TOOYXKIaTh 00YJarOIITUXCS
COOJII0/1aTh Ha YPOKE
MIPUHIIATIBI YIeOHOM
JTUCIUIUINHBI U
caMOOpraHu3aluu

- OpraHu30BbIBATh PaboOTy
00yJaronuxcs ¢ COMUAIBLHO
3HAYUMOU HH(POPMAIIHECH,
MOJTy4aeMo# Ha ypOKe,
00CcyX1aTh, BBICKAa3bIBATh
CBOEC MHEHHE

- IPUBJICKaTh BHUMaHHE
oOyJaromuxcs K
00cyxaeMoii Ha ypoke
uH(pOpMaLUY, aKTUBU3ALUN
WX MMO3HABaTEIbHOU
JESITENIbHOCTH;

- peanu3oBHIBAThH
BOCITUTATENbHBIC
BO3MOYHOCTH B Pa3IUIHBIX
BUJIaX JCSITEIbHOCTH



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

o0yJaronuxcs co
CJIOBECHOM (3HAKOBOH)
OCHOBOW: BBIBOJbI U
J0Ka3areabcTBa hopmy,
pEIICHNEe TEKCTOBBIX
KOJIMYECTBEHHBIX H
KauyeCTBEHHBIX 3a/1a4,
BBIIIOJIHEHUIO 3aJJaHU 110
pa3rpaHUYEHUIO TOHATUI

- aKIICHTHPOBATh BHUMAHUC
o0yyJaronuxcs Ha
HPAaBCTBEHHBIX NpobIemMax,
CBSI3aHHBIX C HAYYHBIMH
OTKPBITUSAMH, H3yIaeMBIMHU
Ha YpOKe.

Wroro no pazueny 28
Pa3znes 2. JiiekTpryeckne U MAarHUTHbIE SIBJICHUSI
DJEeKTpUYECKUE 3apsbl. -peasM30BbIBATh
2.1 3a SI}KI;HHBIG TenaEI nux 7 bubmmorexa LIOK BI())CHI/ITaTeJ'H)HI)Ie
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHC BO3MOXKHOCTH B Pa3JIMUHBIX
29 ITOCTOSIHHBIH AIIEKTPUYCCKHIA 20 bubmuoreka [IOK BUIIaxX ACATCIILHOCTH
' TOK https://m.edsoo.ru/7f4181ce 00y4arOLIMXCSl CO CIIOBECHOM
Bu6miorexa [IOK (3HaKOBOIA) OCHOBOM:
2.3 MarsuTHbIC SBICHUS 6
https://m.edsoo.ru/7f4181ce camocTosTeNbHas - pabota ¢
yyeOHUKamu,  pabota ¢
HAyYHO-TIOIYJISIPHOM
JHUTEpaTypoil,  oTéop W
CpaBHEHHE Marepuaia 10
Bubmmorexa IIOK HECKOJIbKMM UCTOYHHKAM;
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4

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

- BBICKa3bIBaTh CBOH HHTEPECC

K MeuTaM, YBIICUCHHSIM,
YKHU3HEHHBIM TUIAHAM,
npoOiiemam

JIeTel/00yJaronixcs B



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

KOHTEKCTE CoZlepyKaHus
y4eOHOro MaTepuana,;

- dopmupoBaTh y
oOyJaromuxcs KyJbTYpY
37I0pOBOTO M 0E30MacHOro
00paza Ku3Hu;

- OpraHv3aIms VISt
oOyJaromuxcs CHUTyalui
CaMOOIIEHKH (KaK y4eOHBIX
JOCTIDKEHUI OTMETKAMHM, TaK
¥ MOpAJBHBIX, HPABCTBEHHBIX
Y TPayKIAaHCKUX MIOCTYITKOB);

- OpraHM30BBIBATH HA ypOKax
TPYIIIOBYIO yueOHyo
JeSATEILHOCTB;
-yCTaHABIINBATh
JIOBEPHUTEIBHBIC ~ OTHOIICHHUS
MEXIy yauTeneM "
00yJaroIUMHcs,
CIOCOOCTBYIOIIHMX
HO3UTUBHOMY  BOCHPHSITHIO
yYaIUMKCST  TpeOOBaHMH |
MIPOCHO YUUTEIIS;

-[IPUBJICKATh BHUMAHHE
00yJaroIuXcs K

o0cyK1aeMoii Ha ypoke
UH(OPMAINHK, aKTUBH3ALIN
UX TI03HABATEILHON
JIeSITENBHOCTH;

Hroro no paszneny 37

PesepBHOE Bpemsi 3

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Ne i/t

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

JuexkTpoHHbIe (U poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATeJBbHOCTD YUYHTEJS ¢
yueTom padouei
NMpOrpaMMbl BOCIIUTAHUSA

Paznen 1. Mexanndeckue iBJICHUA

11 MexaHn4deckoe ABMKEHUE U 10 bu6mmoreka [IOK
' CIOCOOBI €ro OMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 BianmozekcTsue Ten 20 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHHUS 10 bubmorexa LIOK

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

- 0Oy J1aTh OOy4aIOUIUXCs
cO0III0/1aTh HA YPOKE
MIPUHIIMIIBI Y4eOHOM
JUCITUTUTAHBI |
CaMOOpTraHu3aIuH

- OPraHu30BBIBaThH paboOTy
00yJaronuXxcs ¢ COMMUAIBLHO
3HAYUMOU MH(POPMaIIUECH,
MOJTy4aeMoO#l Ha YpOKe,
00cyX1aTh, BBICKa3bIBATh
CBOE MHEHHE

- IpUBJICKaTh BHUMAaHUE
00ydJaronuxcs K
00CyXIaeMoi Ha ypOKe
nH(pOpMaLUHY, aKTUBU3ALUU
UX M03HABaTEIbHON
JESITeNIbHOCTH;

- peau30BHIBATh
BOCIIUTATEIbHbIC
BO3MOYHOCTH B Pa3TUYHBIX
BUJIaX JAESITEIbHOCTH
oOyyaromuxcs co
CJIOBECHOU (3HAKOBO)
OCHOBOW: BBIBOJBI U
JIOKa3aTenbcTBa POpMyII,



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

pelIeHue TEKCTOBBIX
KOJIMYECTBCHHBIX U
KaueCTBCHHBIX 3a/1ad,
BBITIOJTHCHHIO 3aJJaHUH 110
pa3rpaHUYEHUIO TIOHATUI

Hroro no pazneny

40

Pazgen 2. Mexannyeckune K0J1e0aHUA M BOJHBI

2.1

Mexannueckue KoJieOauus

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

2.2

MexaHnueckre BOJHbBI. 3BYK

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

- peaTM30BHIBATH
BOCITUTATEIILHBIC
BO3MOYXHOCTH B Pa3JIMIHBIX
BHJIaX JCSITCILHOCTH
00yJaronuxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOM: CaMOCTOSATEIbHAS
paboTa ¢ yueOHUKaMH,
paboTa ¢ Hay4HO-
MOMYJISIPHOM JIUTEPATYpPOH,
0TOOp M CpaBHEHHUE
MaTepuasa o HeCKOJIbKUM
HCTOYHUKAM;

- yCTaHaBIIMBAaTh
JIOBEPUTEIbHBIC OTHOIICHUS
MEX1y YUUTEIEeM U
oOyuaronumuct,
CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCTIPHUSATHIO
yuyanumucs TpedoBaHui U
npock0 yuurens;

Hroro no pasaeny

15

Pasznen 3. 3HEKTpOMaFHI/ITHOQ moJI¢ M1 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1

3J'ICKTpOMaFHI/ITHOC oJIC U

6

bubnunorexa [IOK

- C031aBaTb I[OBepI/ITeJ'IBHHﬁ



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

QJICKTPOMArHUTHBIC BOJIHBL

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

IICUXOJIOTMYECKUIT KIMMAT B
KJIACCE BO BPEMSI YPOKa;

-peayM30BbIBaTh
BOCIIMTATCIIBHBIC
BO3MOYKHOCTH B  Pa3iIMYHBIX
BHJIaX JIEITEBHOCTH
00yJaroIUXCsl CO CJIOBECHOM
(3HaKOBOI) OCHOBOM:

caMmocTrosTeNlbHass pabora ¢
y4eOHUKAMU;
- TIOMOYb OOYYaFOIIIMCS
B3IJISIHYTh Ha y4eOHbII
Marepuait CKBO3b IPH3MY
YEJIOBEUECKON IIEHHOCTH

Hroro mo pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI pacIIpPOCTPAHECHHSI CBETA 6 BH6H_HOTeKa HOK " [IPHIBIICKATD BHUMAHHE
https://m.edsoo.ru/7f41a4a6 o0yJaromuxcs K
4.2 JIuH3BI U onITHYECKUE TPHOOPHI 6 BH6H_HOTeKa HOK obeyiaaeyoii Ha ypoke
https://m.edsoo.ru/7f41a4a6 uH(opMaIHH, aKTUBH3ALMH
UX [M03HABaTEIbHON
JeSITEIbBHOCTH
- CcO3/aBaTh JOBEPUTEIHHBIH
43 Paznoxxenune Oenoro cBeTa B 3 bubmuorexa [IOK TICHXOJIOTHYCCKUM WMaT B
CIIEKTP https://m.edsoo.ru/7f41a4a6 KJ1acce BO BpeMsl ypoKa,
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Pa3pnen 5. KBanToBble siBieHHs
51 Hcnyckanue u moraoueHue 4 bubnmnoreka [JOK - OPraHu30BBIBATh HA

CBC€TAa aTOMOM

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

ypOKax rpynrnoByrO
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5.2

CrpoeHue aTOMHOTO siipa

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

5.3

SnepHbie peakuuun

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

y4eOHYIO JIeATeIbHOCTh

- OPraHu30BbIBaTH padboOTy
00yJaronuxcs ¢ COIMAIbHO
3HaYMMO HH(pOpMaITHEH,
II0JIy4aeMOM Ha ypOKe,
00CyX1aTh, BEICKAa3bIBATh
CBOC MHCHHE

- MPUBJICKATh BHUMAHHE
00ydJaronuxcs K
00CyX1aeMoi Ha ypOKe
nH(GOPMAITNHY, aKTHBU3AITAN
WX TTO3HABATEJIbHOMN
JIESTEIILHOCTH;

- peaTM30BHIBATH
BOCIIUTATEIbHbIE
BO3MOYHOCTH B PA3JIMYHBIX
BUJIaX JAESTEIbHOCTH
00yJaronuxcs co
CJIOBECHOM (3HAKOBOHN)
OCHOBOI1: BBIBOJIbI U
JI0Ka3aTenbcTBa POPMYIL,
pellIeHrne TEKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4,
BBITIOJTHEHUIO 3aJ]aHU 110
pa3rpaHUYeHUIO IOHATUH

Hroro no pasaeny

17

Pa3nes 6. IloBTopuTe1bHO-0000 a0 M MOTYJIb

6.1

[ToBTOpenue u o6o0IIEeHNE

coJiepKaHus Kypca (pusuku 3a 7-

9 xiacc

bubnunoreka [IOK
https://m.edsoo.ru/7f41a4a6

- pCAIM30BBIBATH
BOCIIUTATCIILHBIC
BO3MOXXHOCTH B
Pa3JIMYHBIX BUAAX



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

JeSITeTbHOCTH
00ydJaroumxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOW:
caMOoCTOsITeNIbHAs padoTa ¢
yueOHMKaMu, paboTta ¢
Hay4HO-TIONYJISIPHOMN
JTUTEPATYpO, OTOOP U
CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM HCTOYHUKAM

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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