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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUsI COCTABJIEHA HA OCHOBE
NOJOXKEHUH U TpeOoBaHMH K pe3yJbTaTaM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOH
o0pazoBaTenbHOM mporpammsl, npeactaBieHHbIXx B PI'OC OO0, a takxke ¢ yuétom (enepanbHOi
paboueii mporpammsl BoctiuTanus U Konnennuu npenogaBanus yuyeOHoro npeamera «Du3znkay.

Copnep:xaHue mporpaMmsel 1o (GU3MKe HAIpaBlIeHO Ha (POPMHUpPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYaloIUXCsS W OpPraHU3alMI0 U3ydeHHs (QU3MKH Ha JIeSTeIbHOCTHOM ocHoBe. B
nporpaMMe 1O (H3MKE YYUTBHIBAIOTCS BO3MOXKHOCTH Y4e€OHOrO TMpeiMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO kK 1UIaHUpPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yJibTaTaM
00y4eHHs1, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[TporpamMa 1o (HU3MKE YCTaHABIMBAET paclpejeieHue y4eOHOro marepuaia Mo rojam
o0yuenust (1Mo Kiaccam), TMpeaaraeT NPUMEPHYIO TOCIEIOBATEIBLHOCTh U3YYCHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJEp>KaHUS U yu€Te BO3PACTHBIX OCOOEHHOCTEH
oOyyJaronuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHUs METOUYECKOM MOMOIIM YUUTEIIO B
CO3/1aHuU pabouell IporpaMMel 10 y4eOHOMY ITPEIMETY.

dusnka SBISETCA CHCTEMOOOPA3YIONIUM JUIsl €CTECTBEHHOHAYYHBIX yUE€OHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB M SIBJICHUM, M3y4aeMbIX XUMMEH,
Ouosioruei, acTpoHOMHeH M (u3MUEcKoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, NpPEAOCTaBlsieT HauOoiee sCHBbIE 00pas3lpl NPUMEHEHHs HAyYHOTO MeToza
MO3HAaHMsI, TO €CTh CII0C00a MONIYYEeHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa M3 rnaBHBIX 3a/a4 (U3NYECKOT0 00pa30BaHUS B CTPYKType oOuIiero oOpa3oBaHUs
COCTOMT B (OPMHPOBAHWU E€CTECTBEHHOHAYYHOH TPaMOTHOCTM M HWHTEpeca K Hayke Y
o0yyaromxcs.

Wzydyenne ¢u3uku Ha ©0a30BOM ypOBHE MpeArojaraeT oOBJIAJCHHE CIEAYIOLUMHU

KOMIICTCHTHOCTAMM, XapPAKTCPU3IYIOIMNMHU CCTCCTBCHHOHAYYHYIO I'PAMOTHOCTD:

o HAay4YHO OOBSACHATD SIBJICHUSA,

o OLCHMBATh U IIOHUMATh 0COOCHHOCTU HAay4YHOI'O MCCJICIOBAHUAA,

o HHTCPIIPETUPOBATE JJAHHBIC W HCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJIA ITOJIYUCHUSA
BBIBOOB.

[lenn wusydyeHws: (U3MKH HAa YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs OMpEICIICHBI B
Konnenuuu npenogaBanust yueOHoro mnpeamera «Duszuka» B 00pa3oBaTeNbHBIX OpPraHU3ALUAX

Poccuiickoii  @enepanuu, peaqu3yONIMX OCHOBHBIE 0OIIe00pa3oBaTeIbHblE MPOTPaMMBL,



yTBep)kAEHHON pemenneM Kosutermn MununcreperBa mnpocsenieHust Poccuiickoit ®enepanun
(mpotokoun ot 3 nexadps 2019 r. Ne [IK4BH).
Lenu nzydyenus Gpusuku:
. MpHOOpeTeHNe UHTEepeca U CTPEMJICHHs O0YYaroIMXCcsl K HAyYHOMY U3YyYEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
. pa3sBUTHE TIPEACTABICHWH O HAyyHOM MeToJe TMO3HaHWA U  (HOpMUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOILIEHHUS K OKPYKAIOUIUM SIBICHUSM;
. dbopMupOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3ysbTaTa H3y4YeHUS OCHOB CTPOCHHUSA
MaTepuH U pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
. (dbopmMHpoBaHHE TPEACTABICHUH O PO (PU3MKH UIS Pa3sBUTHA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;
. pa3BUTHE TIPEICTAaBIEHHMH O BO3MOXHBIX cdepax Oyaymeidl mnpodeccuoHaIbHON
JeSATeNbHOCTH, CBSI3aHHOH ¢ (PU3HKOIL, MOJrOTOBKA K JalbHeHIIeMy 00y4eHHIO B ’TOM HaIlPaBICHUH.
JlocTiokeHne STHX IeJei mporpaMMbl 1Mo (u3MKe Ha YpPOBHE OCHOBHOTO OOIIETo
00pazoBaHus 00ecIeunBaeTCs PEIICHUEM CIISAYIONNX 3a/1ay:
. npuoOpeTeHne 3HaHUN O AMCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
AIIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
. npruoOpeTeHre YMEHHUH OMUCHIBaTh U OOBSCHATH (PU3UUECKUE SBJICHUS C MCIIOIB30BAHUEM
MTOJTyYEHHBIX 3HAHMIA;
. OCBOGHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/Jad C HCIOJIb30BAHHEM
¢bu3nueckux Mojenel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
. pa3BUTHE yMEHUI HaONIOaTh MPUPOTHBIC SBJICHUS M BBHINIOIHATE OIBITHI, J1a0OpaTOpHBIE
paboThI U SKCIIEPUMEHTANIbHBIE UCCIIE0BAHNUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;
. ocBoeHue MpUEMOB paboTel ¢ HHPoOpMaIHe (U3MUeckoro coaep>kaHusi, BKIHOYAs
MH(POPMALIMIO O COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH, aHATTU3 U KPUTHUECKOE OlIEHUBaHUE HH(POPMALINY;
. 3HAaKOMCTBO €O c(hepamu mpodhecCHOHATBLHOU ACSITETLHOCTH, CBSI3aHHBIMU C (DU3UKOU, H
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSX (PU3NYECKOMN HAyKH.
Ha msyuenue ¢usukum (6a30BBIi ypOBEHb) HAa ypPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenwo), B 8 kimacce — 68 gacos (2 yaca B

HEJIEINIO), B 9 KJlacce — 102 yaca (3 yaca B HEJIENI0).

[Tpennaraemplii B mporpamme 1o (Gpusmke mnepedeHsb JadopaTopHbIX paboT U OMBITOB HOCHUT

PEKOMEH/IaTENIbHBINA XapaKTep, YUUTEINb AeTaeT BEIOOP MPOBEACHHS J1a00PAaTOPHBIX paObOT U OTIBITOB



C y‘-IéTOM HHIAWBUYAJIbHBIX 0co0eHHOCTEH 06yqafoumxc;1, CIIMCKA 3KCNICPUMCHTAJIbHBIX 3a,[[aHHﬁ,

npeajiaracMabixX B paMKax OCHOBHOT'O I'OCYyJapCTBCHHOT'O 3K3aMEHa 110 (1)I/I3I/IKC.

COJAEPKAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®usnka u €€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPA.

®duzuka — Hayka o mpupoje. SBneHus npupoabl. DU3MUECKUE SBICHUS: MEXaHUUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznueckne BenuuuHbl. W3mepenne Qusmyeckux BennuuH. Dusnyeckue mnpubdbopsl. [lorpemHocTsb
n3MepeHnii. MexxayHapoaHas cucTeMa euHULL.

Kak ¢u3uka u 1pyrue eCTeCTBEHHBIC HAyKH M3YYarOT MPUPOaY. ECTECTBEHHOHAYYHBIN METO]I TIO3HAHUS:
HaOIO/IEHUE, IMOCTAHOBKA HAyYHOTO BOIIPOCA, BBIABMKEHHE THIOTE3, AIKCHEPUMEHT IO MPOBEpKE
THITOTE3, O0BSICHEHHE Ha0IIr01aeMoro siieHus. Onucanne GU3NdecKux sSBICHHUA ¢ TTIOMOIIBIO MOJIEICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wusudeckue MpUOOPHI U MPOIEypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM MPUOOPOM.
Jlabopamopuwvie pabomot u onvimol.

1. Ompexenenue LEHbI ACIECHUS KAl U3MEPUTEIHLHOTO Iprbopa.
N3mepenue paccTossHU.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.
Ornpenenenre pa3MepoB MajibIX TEl.
N3mepenne temnepatypsbl IpU MOMOIIH KUJAKOCTHOTO TEPMOMETpPA U TATIYMKA TEMITepaTyphI.
[IpoBeneHune uccienoBaHus MO MPOBEPKE THUIOTE3bl: JAIbHOCTh MOJETA IIApUKA, ITYLIEHHOTO
TOPU30HTATIBLHO, TEM OOJIbIIE, YeM OOJIbINE BHICOTA MTYCKA.
Pa3znen 2. IlepBoHayaibHbIe CBeIeHUsI 0 CTPOCHUM BellecTBA.
CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OTBITHI, I0KAa3bIBAIOIIUE JUCKPETHOE CTPOCHUE
BEILIECTBA.
JIBvxenue wvacTtull BemiecTBa. CBsI3b CKOPOCTH JBMKEHHUSI YACTUIl C Temreparypoi. bpoyHoBckoe
nsuxenue, 1uddysus. BaumonelicTBrue 4acTuIl BEIeCTBa: MPUTSHKEHNE U OTTAIKMBaHHE.
ArperatHbie COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, JKUJIKOCTEW W TBEPABIX (KPUCTAIMYECKHX) Tell.
B3auMocBa3p MexIy CBOWCTBAMHM BEUIECTB B PAa3HBIX AarperaTHbIX COCTOSIHUSAX M HUX AaTOMHO-
MOJICKYJISIPHBIM cTpoeHrueM. OCOOSHHOCTH arperaTHBIX COCTOSIHHIA BOJIBI.

SARNANE ol el

Hemoncmpayuu.

1. HaGmrogenune 6pOyHOBCKOTO ABM)KEHUS.

2. Habmonenue muddysuu.

3. HaOGmronenue siBneHui, 0OBACHAIOMUXCS MPUTSHKEHUEM WM OTTATKMBAHUEM YacTHUIl BEUIECTBA.
Jlabopamopusie pabomsl u onvinol.

1. Ormenka nuaMmeTpa aToMa METOJIOM PAJOB (C UCTIOIB30BaHUEM (oTorpaduii).

2. OmbITHI MO HAOTIOACHHUIO TEIIIOBOTO PACITUPEHUS T'a30B.

3. OmnbIThl O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.
Pasnen 3. /IBu:xeHune u B3aumMoieiicTBe TeJl.
Mexannyeckoe aBUxkeHHE. PaBHOMepHOEe W HepaBHOMepHOe JBmKeHHe. CkopocTb. CpenHss CKOpPOCTh
[P HEPABHOMEPHOM JBMKEHUU. Pacy€T MyTH U BpEMEHHU JBUKEHUS.



SIBnenne uHepuK. 3aKOH MHEpLUMU. B3aumoaeicTBUE Tell Kak MIPUYNHA U3MEHEHUS CKOPOCTH JIBU)KECHHUS
Teq. Macca kak Mepa wHepTHOCTH Tena. [lnotHocTh BemecTtBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHULIE 00bEMA BEIIECTBA.

Cua Kak xapakTepucTuKa B3auMojencTBusi Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢
MIOMOUIBbIO JUHAMOMETpA. SIBIEHNE TATOTEeHUA U cuia TsbkecTd. Chia TSDKeCTH Ha ApyTHX IulaHeTax. Bec
tena. HeBecomocts. CroxkeHue cwil, HallpaBJIEHHBIX M0 OJHOM mpsMoil. PaBHonelcTByromas cui. Cuna
TpeHMsl. TpeHNEe CKOJIbKEHUS U TpEHUE NMOoKos. TpeHue B Ipupoje U TEXHUKE.

Hemoncmpayuu.
1. HaOmromeHne MeXaHMUYECKOr0 ABMKEHUS TeIa.
2. W3mepenue cKOpOCTH MPSIMOJIMHEUHOTO IBUKECHHUS.
3. HaGmoneHue siBIEHUS WHEPIUH.
4. HabmoneHrne U3MEHEHHUs CKOPOCTH TPU B3aUMOJICHCTBHH TEI.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEN.

6. CnoxxeHue CHJI, HAalIPaBJICHHBIX MO OJHOM MPSAMOH.
Jlabopamopuwvie padbomut u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEpPHOTO JBWXKECHHSA (MIapuKa B JKUIKOCTH, MOJENH
ANEKTPUIECKOTO aBTOMOOMJIS U TaK Jlajee).
2. Ompenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WU IaphKa M0 HAKJIOHHOH TIIOCKOCTH.
Omnpenenenre IIOTHOCTH TBEPAOTO TeNa.
4. OmnbITel, JIEMOHCTPHUPYIONIME 3aBUCUMOCTb pacTsDkeHus (medopManuu) TPYKUHBI — OT
MIPUIIOKEHHOM CHJIBI.
5. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja U Xapakrepa
CONPUKACAIOIINUXCS TOBEPXHOCTEH.
Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH M Ta3o0B.
Hasnenue. CriocoObl YMEHBIIEHUS M YBENWYEHHUs JaBieHUs. J[aBneHue rasza. 3aBUCHMOCTH J1aBIICHUS
raza ot o0béma, Temmneparypsl. llepenada naBiaeHust TBEPABIMU TEJIaMH, KUIKOCTSIMH U Ta3aMH. 3aKOH
[Tackamss. [lHeBMaTWueckWe  MamMHBL.  3aBUCHMOCTHb  JAaBJICHUS  JKUJIKOCTH  OT  TJIyOWHBI.
I'unpocratuueckuii napanokc. Coolmaromuecs: cocyabl. [ uapaBIndeckrne MeXaHU3MBI.
ATtmocdepa 3emin u atMocdepHoe naBieHue. [IpuynHbl cylecTBOBaHUS BO3AYLIHONW 000JOUKH 3eMITH.
Omneir Toppuuennu. V3mepenue atmochepHOro AaBieHUs. 3aBHCHUMOCTh aTMOC(EpPHOTO JaBIEHUS OT
BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubopsl Ayt u3mepeHus: atMocGEepHOTro 1aBIICHHUS.
JleiicTBHE KUAKOCTH M raza Ha MOTPYXKEHHOE B HUX TeNo. BeITankuBaromas (apXxuMeaoBa) cuia. 3aKoH
Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

W

Hemoncmpayuu.
1. 3aBUCHMOCTB aBIEHMS raza OT TEMIIEPATYPHI.
2. Ilepenaya naBieHUs KUIKOCTBIO U Ta30M.
3. Coolmaromnmecs: CoCy/Ibl.
4. T'mppaBnnueckwuii mpecc.
5. TlposiBieHue neicTBUS aTMOC(HEPHOTO JaBICHUS.
6. 3aBUCHMOCTb BBITAJIKUBAIOMIEH CHJIBI OT O0BbEMA MNOTPYXKEHHONW YacTH Tela M IUIOTHOCTHU

JKUIKOCTH.
PaBeHCTBO BBITAJIKHUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKHIKOCTH.
8. VYcioBue miaBaHus TeN: IUIABaHUE WM TOTPYKEHHE TeI B 3aBUCHUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.
Jlabopamopusie pabomul u onvinol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHONW B )KHIKOCTh YaCTH TeJa.
2. OrmpezeneHne BHITAJKUBAIOLIEH CUIIbI, ICHCTBYIONICH Ha TENO, MOTPYKEHHOE B )KUIKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CHJIBI, IEHCTBYIOMIEH Ha TEJIO B )KUJIKOCTH, OT MacChI
Tena.

=~



4. OmnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha TEJIO B
KHUIOKOCTH, OT 00nEéMa HOI‘py)KéHHOfI B )KMJAKOCTDH HaCTH T€JIa U OT IINIOTHOCTHU XUJIKOCTH.
5. KoncrpynpoBanue apeoMeTpa WIM  KOHCTPYMPOBAaHHE JIOAKM UM OIpelneleHue  eé
TPY30IO0IbEMHOCTH.
Pa3nea 5. PaGora n MOIHOCTD. JHeEprus.
Mexanudeckas pabota. MOIIHOCTS.
ITpocTble MexaHU3MBI: pblYar, 6J0K, HAKJIOHHAs TIOCKOCTh. [IpaBuino paBHoBecus poruara. [Ipumenenue
IpaBWJia paBHOBECHsS pblyara K OoKy. «3osotoe mpaBuio» MexaHuku. KIIJ[ mpocTeix mMexaHHM3MOB.
ITpocTble MeXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas OHEPrus-. Knnetnueckas n MNOTCHIUAJIbHAsA OSHEPTHA. HpeBpameHHe OAHOI'O BHIA
MEXaHMYECKOM dHEPIUuu B APYroil. 3aKOH COXPAaHEHHS SJHEPTUN B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopusie pabomsl u onvinol.
1. Ompenenenune pabOTHI CWIBI TPEHHUS TPU PABHOMEPHOM [BIDKCHHM Teja TIO0 TOPU3OHTAIBHOMN
MTOBEPXHOCTH.
2. MHccnenoBaHue yCIOBUM paBHOBECHS pblyara.
N3mepenne KII/l HakJIOHHOM TIOCKOCTH.
4. H3yueHune 3aK0HA COXpPaHEHUS MEXaHUYECKON SHEPTUU.

[O8)

8 KJIACC

Paznen 6. TensioBblie ABIEHNS.

OCHOBHBIE TIONOKEHUS MOJIEKYJIIPHO-KMHETUUECKOW TEOpUM CTPOCHHUs BellecTBa. Macca M pa3Mepbl
aTOMOB U MOJIEKYJ. ONBITHI, MOATBEPIKIAIOININE OCHOBHBIC TOJOXKECHHUSI MOJIEKYJISIPHOKWHETHYECKON
TEOPHH.

Monenu TBEPAOrO, MKHUAKOTO U razo00pa3HOro coctosHuM BemlecTBa. Kpucramnmueckue u amop@HbIe
Tena. OObSICHEHHE CBOWMCTB Ta30B, KHUAKOCTEH M TBEPIABIX TeNl Ha OCHOBE MOJIOKEHUH MOJEKYISIPHO--
KHHETHYeCKO Teopru. CMauyuBaHNUE U KaMWUISIPHBIC sIBICHUS. TeIIoBOE pacinpeHue u CkaThe.
Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHHUS 4acThll. BHYTpeHHsIsI sHeprusl.
CriocoObl M3MEHEHMsI BHYTPEHHEM OSHepruu: Terionepenadya U coBepuieHHe paboTel. Buabl
TEIJIoNepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHHE.

KonudecTBo TeruioTel. YaenbHas TEIUIOEMKOCTh BEHIECTBA. 1E€IUIOOOMEH W TEIJIOBOE DPAaBHOBECHE.
VYpaBHeHue TerioBoro OamaHca. [lnaBieHwe W OTBEpACBaHHE KPUCTAIUITMUECKHUX BEIIECTB. Y IeiIbHAas
terota taBieHus. IlapooOpasoBanme u koHmeHncamwms. Mcmapenue. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHSI OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxnocTs Bo3myXa.

DHeprus TOIUMBA. Y IeibHas TEIJIOTa CrOPaHUs.

[Ipuntuner padotel TeroBbix aeurateneit KIIJI termmoBoro npurarens. TemmoBbie MBUTaTeIN W 3alluTa
OKpY>KarollIEH Cpebl.

3aK0H COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Habmronenue OpOyHOBCKOTO JIBHKEHHUSL.

Hab6monenue nuddysumn.

Habmronenue siBneHu cMaunBaHUsI U KaWUTSIPHBIX SBICHHMA.

Habutoienue TenaoBoro paciupeHus Tei.

V3MeHeHue 1aBiIeHMs ra3a Mpu H3MEHEHUH 00bEMa U HarpeBaHUM WIIM OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunel reronepenayu.

OxJnaxkieHue Ipy COBEPIICHUN PabOTHI.

NN R =



9. HarpeBanue rpu coBepIIeHUU PaOOTHl BHEIIIHUMHU CUIIAMHU.
10. CpaBHEHME TEIIIOEMKOCTEHN Pa3IUYHBIX BEIIECTB.

11. HabnroneHre KUMeHus.

12. HabGnroeHue mocTosHCTBA TEMIIEpaTyphl MPH MJIaBICHUU.
13. Monenu TenioBbIX ABUTATEICH.

Jlabopamopusie pabomul u onvinol.
1. OmnbITh IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OnbITHI 110 BBIPAIIMBAHNIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.

OnbIThI 110 HAOIIOACHUIO TEIIOBOTO PACIIUPEHHUS Ia30B, KUAKOCTEN U TBEPBIX TEIl.

Onpenenenue 1aBiaeHus BO3AyXa B OalsioOHe MIPULIA.

OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0bEMa U HarpeBaHusl WU

OXJIAKICHMSL.

6. IlpoBepka runores3sl JTMHEHHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIeparTyphbl.

7. HaOmroneHue uM3MeHEHUs BHYTPEHHEW SHEpruM Tejla B pe3yjbTaTe Terionepedadyd M paboThl
BHEIIHUX CHIL.

8. MHccnenoBanue siBlIeHUS TEIUIOOOMEHA MPY CMEIIMBAHUN XOJIOJHOU U TOpsiueit BOJBI.

9. OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW NpU TEIJIOOOMEHEe C HarpeThiM
METAITNYECKUM LUJIUHIPOM.

10. Onpenenenune yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. Onpenenenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

13. Omnpenenenne yaenbHON TEIIOTHI TUIABJICHMS JIb/IA.

ol

Paznen 7. DiiekTpryeckne 1 MarHMTHbIE SIBJICHUSA.

Onektpuzanus Ten. J[Ba poaa 3JeKTpUYECKUX 3apsioB. BzaumojelcTBHE 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTH CHJIBI B3aUMOJICUCTBHS 3apsOKCHHBIX TENl OT BEIWYWHBI 3apS0B M PACCTOSHUS
MEXy TeJIaMu).

Onektpudeckoe noje. Hanpssk€HHOCTE dieKTpudeckoro mostst. [IpuHIUI Cyneprno3uiiuy dIeKTPHIEeCKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu osnexkrpuyeckux 3apsaoB. OJEMEHTapHbIA deKTpudeckud 3apsna. CrTpoeHuwe aroma.
[IpoBOIHUKY U AUAIEKTPUKH. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKHI TOK. Y CJIOBHUSA CYIIECTBOBAHUS SJIEKTPUYECKOrO0 TOKA. MICTOYHMKHM MOCTOSTHHOTO TOKA.
JIelCTBUS PIEKTPUUECKOTO TOKA (TEMIOBOE, XMMHUUECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B AKUAKOCTSIX
M rasax.

Onektpuyeckas wenb. Cuna Toka. OieKkTpuueckoe HampsbkeHue. ConpoTUBICHHE MPOBOJHHUKA.
VneneHOe compoTuBieHUE BemecTBa. 3akoH Owma g ydactka uend. IlocnenoBarenbHoe U
napajuieJIbHOE COEJUHEHUE TPOBOIHUKOB.

PaboTta u MOUTHOCTE ANIEKTpUUECKOro Toka. 3akoH Jxoyns—JIenna. DnexkTpuyeckue Henu U MoTpeduTenn
ANIEKTpUYECKoii SHEpTuu B ObITY. KopoTKoe 3aMbIkaHue.

IlocTostmaBIE MarHuTHl. B3anmojeicTBHE ITOCTOSHHBIX MarHMTOB. MaruutHoe mosie. MarHuTHOeE IIoJIe
3eMiIM ¥ €ro 3HaueHue i >kU3HU Ha 3emie. OnbIT OpcTeaa. MarHuTHoe Mose 3JIEKTPUYECKOro TOKa.
[IpumeHneHre SJIEKTPOMArHUTOB B TEXHWKE. J[eCTBME MAarHUTHOTO TOJISI Ha TPOBOAHUK C TOKOM.
DNEeKTPOABUTATENb MOCTOSIHHOTO TOKA. VICOIb30BaHME 3IIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE.

Onpitel ®Dapanes. SABneHue snekTpoMarHuTHOW WHAYKIUHU. [lpaBuno Jlenma. OnekTporeneparop.
CriocoObl TOTYYEHHUST AJICKTPUYECKOW JHEPruu. ODJIEKTPOCTAHIIMHM HAa BO30OHOBISIEMBIX HCTOYHHMKAX
SHEPTUH.

Hemoncmpayuu.
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DneKkTpu3anus Tel.

JIBa pojia 3IEKTpUYECKUX 3apAJI0B M B3AMMOACHCTBHE 3apSKEHHBIX TEJL.
YCTpOoNCTBO U JEHUCTBUE IEKTPOCKOIIA.

DJIEKTpOCTaTHYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHUSs ANEKTPUUECKUX 3apsi/IOB.

[IpoBOIHUKY M TUAIEKTPUKHU.

MopaenupoBaHr€e CUIOBBIX JUHUN JJIEKTPUYECKOTO MOJIA.

HNcTouyHNKH TTOCTOSTHHOTO TOKA.

JIelicTBUS 3IEKTPUUECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUIKOCTH.

. I'a3oBB11 paspsn.

. I3mepenue cuibl TOka aMnepMeTpOM.

. I3MepeHue aneKTpuIecKOro HapsKEHUsT BOJIBTMETPOM.

. Peocrar n Mara3uH conpOTHBIICHHN.

. B3aumopaelcTBrue NOCTOSHHBIX MarHUTOB.

. MonenvupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS TTOJIFOCOB MarHuTa.
. MogenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OnsIT Dpcrena.

. MaruuTtHOe noje Toka. JJIeKTPOMAarHur.

. JlelficTBME€ MarHMTHOTO MOJISI Ha MPOBOJIHUK C TOKOM.

. DIEeKTpOABUTATENb OCTOSHHOTO TOKA.

. UccnenoBanue sIBJIEHUS 3JIEKTPOMArHUTHON WHTYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTb HAIPaBJICHHS MHIYKIIMOHHOTO TOKA OT YCIOBUW €r0 BOSHUKHOBEHUS.
. DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopusie pabomsl u onvinol.

I.

AT

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

OnbIThI 110 HAOTIOACHUIO SJICKTPU3ALMH TET MHIYKIMEH U IPH CONPUKOCHOBEHHH.

HccnenoBanue IENCTBUS 3JIEKTPUUECKOTO NOJIS HA POBOJHUKHU U TUAJIEKTPUKH.

C6opka u mpoBepka padoThl 3JEKTPUUYECKOM 1IeTTH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

W3mepenue u peryivpoBaHue HaNPsKEHUS.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, HIAYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
U HanpsDKEHUs Ha pe3nucTope.

OnbITh, IEMOHCTPUPYIOLINE 3aBUCUMOCTD DJIEKTPUUECKOTO COIPOTHUBIIEHUS MPOBOAHHUKA OT €ro
JUIMHBI, TUIOLIA/IA NIOTIEPEYHOT0 CEUYEHUs U MaTepuaa.

IIpoBepka mpaBwila CJIOXKEHUS HANpsHKEHUM MpU IOCIEAOBAaTENbHOM COCIMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia AJisl CUIIBI TOKA IIPY NApAJIIIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenre paboThI 3IEKTPUUECKOTr0 TOKA, UIYILEro Yepe3 Pe3ucTop.

Onpenenenne MOIHOCTU AIEKTPUUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HaNpsKeHHs Ha HEel.
Onpenenenne KI1/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBUS TOCTOSIHHBIX MarHUTOB.

M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObEAMHEHUH U Pa3ICICHUH.
UccnenoBanue neicTBUs 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KATyIIKH C TOKOM U MarHura
OT CHJIbI TOKA U HalpaBJIEHUs TOKA B KaTYIIIKE.

W3ydeHue neicTBYUsI MarHUTHOTO MOJISE HA TIPOBOIHUK C TOKOM.

KoncTtpynpoBanue u usyueHue padoThl AIEKTPOABUTaTENs.

N3mepenue KIIJ[ anexkTpoaBUraTebHON yCTaHOBKH.



21. OneITEI 11O HUCCICIOBAaHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ HHAYKOHUU: HUCCICAOBAHUC W3MEHEHUI
S3HAYCHUSA U HAIPABJICHUA WHAYKIIMOHHOI'O TOKA.

9 KUIACC

Paspnen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBuxkeHue. MarepuanbpHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHUUECKOTO
NBI>KeHUs. PaBHOMEpHOE mNpsIMONIMHEHHOE [BWXeHHE. HepaBHOMEpHOE NpPSIMOJIMHEHNHOE JIBUKEHUE.
CpenHsAs 1 MTHOBEHHAsl CKOPOCTb Tejla IPU HEPAaBHOMEPHOM JIBHYKEHUH.

Yckopenue. PaBHOyCKOpeHHOE NpsiMOTHEITHOE BIkeHne. CBoOO1HOE magenne. OnbITel [anwies.
PaBHOMepHOe nBWXEHHME MO OKpyxXHOCTH. Ilepuon m wacrora oOpamenus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTensHOe yCKOPEHNE.

ITepBbiit 3akoH HerotoHa. Bropon 3axkoH Herorona. Tperuit 3akoH Herorona. IlpuHuun cynepno3unuun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cWila TPEHUS CKOJIBKEHUS, CHJla TPEHUS IOKOs, JpYyrue
BU/JIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe cBOOOAHOro majeHus. JBHKeHHe IUIaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMOCTh M IEperpy3Ku.

PaBHOBecue MatepuanbHOW ToukH. AOcomoTHO TBEpHOe Teno. PaBHOBecue TBEpAOTO Tenma ¢
3aKPEIUIEHHON OCBIO BpameHuss. MomeHT cuibl. LIeHTp TskecTn.

Nmnynec Tena. M3menenne ummynbca. VMiynbe cuiabl. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
JBUKCHUE.

Mexanunueckasi pabota W MOIIHOCTb. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBS3b SHEPrHUM H
pabotsl. [loTeHManpHas SHEPrus Teja, NOJHATOro HaJ MOBEPXHOCTHIO 3eMid. [loTeHmManbHas sHeprus
ckaroil mpykuHbel. Kunernueckas sHeprus. TeopeMa 0 KMHETMUYECKON SHEPIHU. 3aKOH COXPaHEHMS
MEXaHUYECKON JHEPIuu.

Hemoncmpayuu.
1. HabnrogeHne MEXaHHMUYECKOTO JBMKECHHUS TEJIa OTHOCUTENBFHO PA3HBIX TENl OTCUETA.

2. CpaBHEHHE MyTE€W U TPACKTOPHI JBHKEHHUS OJJHOTO M TOTO K€ T€Ja OTHOCUTEIBHO PA3HBIX TEN
OTCU€Ta.

3. H3MepeHHe CKOPOCTH U YCKOPEHHUS TPSIMOIMHEWHOTO JIBUKEHHS.

4. HccnepoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBUIKEHHUS.

5. HaOmroneHue IBMKCHHS Tella 10 OKPYKHOCTH.

6. HabnromeHne MexaHMUYECKUX SBICHMI, MPOUCXOMSAIINX B cucteMe oTcuéta «Temexka» mpu e

PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENIbHO KaOuHeTa (QU3HKH.
7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MAcChl TeNNA U AEUCTBYIOLIEH HA HETO CUIIBI.
8. HaOmonenne paBeHCTBa CHII IPH B3aMMOJICUCTBUH TEll.
9. Hs3meHeHue Beca Tena MPU YCKOPEHHOM JIBUKEHUH.
10. Ilepenava nMIrysbca Ipyu B3aMMOJECHCTBUN TEI.
11. [IpeobpazoBaHust SHEPTUU MPU B3aUMOACUCTBUH TEIL.
12. CoxpaHeHre UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICUCTBUH.
13. CoxpaHeHre UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aMMO/ICHCTBHH.
14. HabGnroneHne peakTUBHOTO JIBUYKEHUSI.
15. CoxpaHeHne MeXaHUYeCKON YHEPTUH NMPH CBOOOIHOM IaICHUH.
16. CoxpaneHre MEXaHUYECKOW SHEPTUH NPU JBUKEHUH Tena MO ACHUCTBUEM IIPYKUHBI.

Jlabopamopuwvie padbomut u onvimol.
1. KoHcTpyupoBaHue TpakTa JJisl pa3roHa U JAJbHEUILIEro paBHOMEPHOrO IABMKEHUS IIapUKA WIIU
TEJIEKKH.
2. Ompenenenue cpenHell CKOPOCTH CKOJIbKEHHUS OpyCKa WM JBMIKCHHUS IapuKa MO HAaKIOHHON
TJIOCKOCTH.
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Omnpenenenne ycKOpeHUs Tejla Py PaBHOYCKOPEHHOM JBUKEHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.
4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBWYKEHUH 0€3 HauaabHOU
CKOPOCTH.
5. TlpoBepka THUNOTE3BI: €CIU MPU PaBHOYCKOPEHHOM JBIKEHWU O€3 HAdadbHOW CKOPOCTH ITyTH
OTHOCSTCSI KaK Psii HEYETHBIX YHMCETl, TO COOTBETCTBYIOIUE IIPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO AABJICHMUS.
Omnpenenenne ko3 UIIMeHTa TPEHUS CKOJIbKECHHUS.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenue paboOTHl CUJIBI TPEHHUS NPU PABHOMEPHOM [BM)KEHHHM Tella 10 TOPU30HTAIBHOM
ITOBEPXHOCTH.
10. Ompenenenue paboThl CHIIBI YIPYTOCTH MIPU MOABEME IPpy3a C UCHOIb30BAHUEM HETIOJIBUKHOTO U
MMOJABHYKHOTO OJIOKOB.
11. M3yuenue 3akoHa COXpaHEHUS SHEPTUH.
Pa3nen 9. Mexannveckue KoJie0aHusi M BOJIHbI.
KonebarenbHoe nBmxeHune. OCHOBHbIE XapaKTEPUCTHKH KoJjeOaHWii: MEpHoj, 4YacToTa, aMIUIUTY[a.
Matematuueckuil U Npy>KUHHBIN MasTHUKU. [IpeBpanenre sHepruu npu KonedaTeIbHOM JIBH)KEHUH.
3aryxatomue KosiebaHus. BeiHyxaeHHble kosneOanus. PesonHanc. Mexanuueckue BOJHbBI. CBOHCTBa
MeXaHW4ecKnx BoiH. IIpomonmbHble W momepedHble BOJMHBL. JIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHHs. MexaHN4eCKHUe BOJIHBI B TBEPJOM TeJE, CECMUYECKHUE BOJIHBI.
3Byk. [')poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U ynbTpa3ByK.

RS RS

Hemoncmpayuu.
1. Habmonenue xonebaHuil Te MoJ IEHCTBUEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.
2. Habmonenue koneOaHui rpy3a Ha HUTH U HA MIPYKUHE.
3. HabmoneHue BBIHYKACHHBIX KoJeOaHHUH U pe30HaHca.
4. PacmpocTpaHeHHE TPOIOIBHBIX U TIOMIEPEYHBIX BOJH (HA MOIECIIH).
5. HabmoneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTUYECKHI PE30HAHC.
Jlabopamopusie pabomul u onvimol.

1. Ompenenenne 4acTOTHI ¥ IEPHOJIA KOJICOAHUI MAaTEMaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KoIeOaHUil MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIepro/ia KojeOaHui MOABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoneOaHuil Mpy>KMHHOTO MasTHUKA OT MaccChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH NepHoJa KojiebaHH rpy3a, IOJBEUIEHHOTO K HUTH, OT Macchl Ipy3a.
OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEPHOa KOJIeOaHHii MPY>KUHHOTO MAasiTHUKA OT MacChl
rpy3a " *KECTKOCTH IPYKUHBI.

7. W3mepeHue ycKOpeHHs] CBOOOIHOTO MaIeHUsI.
Paszpnen 10. DieKTpOMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE TMoJie. DJEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA 3JEKTpOMarHUTHbIX BOJiH. Illkana
AJIEKTPOMArHUTHBIX BOJIH. VcTionb30BaHKUE 3IEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3H.
OnexTpoMarHuTHas npuposa ceera. CKkopocTh cBeTa. BoJIHOBbIE CBOMCTBA CBETA.

AT

Hemoncmpayuu.
1. CgoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHoBBIE CBOMCTBa CBETA.
Jlabopamopuwvie padbomut u onvimol.
1. V3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIILI0 MOOUIBLHOTO Tele(OHa.
Pasnen 11. CBeToBble sIBJIE€HHS.
JlyueBast Mmogenb cBeta. Ucrounnku ceta. [Ipsimonuneiinoe pactipoctpaneHue cBeta. 3arMeHus: CosHua
n JIynsl. OtpaxkeHnne cBeta. [Iimockoe 3epkano. 3aKOH OTpaKEHHUs CBETA.
[Ipenomnenune cBeta. 3akoH TmpenoMyeHusi cBeTa. [lonmHoe BHYTpeHHee OTpakeHHE CBeTa.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOJIAX.



JIunza. Xon queﬁ B auH3e. Onrudeckas cHcTeMa (I)OToannapaTa, MUKPOCKOIIa U TCJICCKOIIA. I'ma3 xak
OIITHYCCKAas CUCTEMA. BJ'II/ISOPYKOCTB " JAJIBHO30PKOCTD.

Paznoxkenue Oemoro ceera B CIICKTP. Omnwitel HeroTona. Croxenue CIICKTpPAJIbHBIX IIBCTOB. I[I/ICHGPCI/IH
CBETa.

Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomydenue n300pakeHUil B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
OnTHyecknii CBETOBOI.
Xon iayueil B cobuparolieii InH3e.
Xox J1y4eil B paccenBarole JIUH3eE.
[Toryuenue n300pakeHUi ¢ TOMOIIBIO JIUH3.

9. Tlpunnun neiicTBus ¢oToanmapara, MUKPOCKOIA M TEIECKOIIA.

10. Mopnens riasa.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. TTomy4yeHune 6€0T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomul u onvinol.

1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPasKEHHUSI CBETOBOTO Jyya OT YIJIa MaJeHHUs.

2. H3ydeHue XapaKTEpUCTUK U300paKEHUS MPEMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHUMOCTH yIJla MPEJIOMIIEHUSI CBETOBOTO Jiyya OT yrja HajJeHUs Ha TpaHUIle
«BO3AYX—CTEKIIO».
[Tomyuenue n300pa>keHUIA ¢ TOMOIIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO pacCTOSHHS U ONITUYECKOM CHIIBI COOMPAOLICH JTMH3BI.
OmnbITHI 110 Pa3NoKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmbITBH IO BOCHPUATHIO IIBETA MIPEIMETOB MPHU UX HAOIIOICHUH Yepe3 IIBETOBBIE (DUITBTPHI.
Paznen 12. KBanTOBbBIE SIBJICHMS.
OmnbiTel Pezepdopaa u manerapHas mMojenb aroma. Mojens aroma bopa. Vcnyckanue M moryionieHue
ceera aroMoM. KBaHTEI. JInHEHyaThIe CIEKTPBI.
PannoaktuBHOCTE. Anb(a, O6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO sipa. HykiIoHHas MOaenb
aToMHOro siipa. M3oronsl. PagnoaktuBHelie npeBpamieHus. [lepuon nomypacnana aToMHBIX siEp.
SnepHble peakiiiy. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAaCCOBOTO YKCEIl. DHEPTus CBSI3M AaTOMHBIX SIAEP.
CBs13b Macchl 1 dHepruu. Peakumu cunTesa u aenenus saep. Mctounnku sueprun ColtHIa U 3BE3I.
Snepnas suepreTuka. JleicTBUS paAMOaKTUBHBIX U3JIyYEHUN Ha )KUBBIE OPTaHU3MBI.
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Hemoncmpayuu.
1. CrekTpbl U3Ty4YEHHS U MOTIOLIECHHUS.
2. CnekTpsl pa3IM4YHBIX Ta30B.
3. CnekTtp Boaopoaa.
4. HabmoneHne TpekoB B kamepe Bunbcona.
5. Pabota cu€Tunka HOHU3UPYIOLIUX U3TyUYEHUH.

6. Perucrpanus n3mydeHus NpUPOIHBIX MUHEPAIOB U IPOAYKTOB.
Jlabopamopuwvie padbomut u onvimol.
1. HalmoneHue CIIONIHbIX U JIMHEHYaThIX CHEKTPOB M3ITyUCHHS.
2. HWccnenoBaHue TPEKOB: U3MEPEHUE YHEPIHU YACTUILIBI IO TOPMO3HOMY TyTH (110 doTorpadusm).
3. U3mepeHue paaroakTUBHOTO (oOHA.
IHoBTOPUTEIBbHO-00001IAK0 N MOLYJIb.
[ToBTOpUTENHEHO-0000IIAIOIINI MOIYJIb MIPEJHA3HAYCH ISl CUCTEMATU3auN 1 0000IIeHNs TPEIMETHOTO
COJIEp’KaHUS U ONBITA JIEATEIBHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKKe IS
MOJATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHy MO (u3uke Juisi 00ydaromuxcsi, BbIOpaBIINX
3TOT y4eOHBIN TPEMET.



IIpy u3ydeHHH AAHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI JACATEIBHOCTH, HA OCHOBE
KOTOPBIX oOecrmeunBaeTcs AOCTHXKCHUC MPEAMCTHBIX W METAIPCAMCETHBIX INNIAHUPYEMBIX PE3YJIBTATOB
oO0yuyeHus, (GOpPMHPYETCS  €CTECTBEHHOHAyuYHas TPAMOTHOCTb:  OCBOGHHE  HAy4yHBIX  METOJIOB
HUCCIICIOBaHUA SIBIICHUH mpupoabl U TEXHUKHU, OBJIAJCHHUEC YMCHUAMH 00BLIACHSTD (1)I/ISI/IV-IGCKI/IG SIBJICHUA,
IIPUMEHSIA [TOJIyYEHHBIE 3HAHUs, PEIIaTh 3aJa4i, B TOM 4HCJIe KAUECTBEHHBIE U DKCIIEPUMEHTAIILHBIE.
[IpyHIMIINANBHO JEATENBHOCTHBIM XapakTep MJAaHHOTO pasjiefla pealn3yercs 3a CY€T TOro, 4To
o0yyaromuecst BHIIOJIHSIOT 33JJaHNs, B KOTOPBIX UM IPE/JIaraeTcs:

Ha OCHOBC IIOJYYCHHBIX 3HAHUH pacio3dHaBaTb M HAY4YHO O0BICHSTE CbI/ISI/I‘-IeCKI/Ie SIBJICHUSA B
OKPY’KaIOILEeH NIPUPOJIE U TOBCEIHEBHOMN KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCETOJbI HCCICOOBAHUA (1)I/ISI/I‘ICCKI/IX ﬂBHGHI/IfI, B TOM 4YHCJIC IJId IIPOBCPKU
TUIIOTE3 U MOJyYEHUs TEOPETUYECKUX BBIBOJIOB;

00BIACHSTD HAay4YHBIC OCHOBBI HauOoJiee BaXKHBIX }IOCTI/I)KGHI/II\/'I COBPEMEHHBIX TGXHOJ’IOFI/Iﬁ, HaIpumep,
[IPAKTUYECKOI'0 HUCIOJIB30BAHUSA PA3/IMYHBIX MCTOYHUKOB DHEPIUU HA OCHOBE 3aKOHA IPEBPALLECHUS U
COXpaHCHUA BCEX U3BCCTHBIX BUJIOB OHCPIUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA30OBAHUA

N3zyuenne Gpu3nku Ha ypoBHE OCHOBHOTO 00IIEro 00pa30BaHMs HANIPABICHO HA JOCTIKEHHE
JTUYHOCTHBIX, METaNPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbpraTe nzydeHus GpuU3NKMA Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y o0ydaromerocst OyayT
chOpMHUPOBAHBI CIEAYIONINE TNYHOCTHBIC PE3YIbTATHl B HaCTH:

e 1) naTpHOTHYECKOr0 BOCIMTAHHUSA:

e - IIPOsIBJIEHHE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO pOCCHICKON (hr3ruecKoit
HayKU;

e - [IEHHOCTHOE OTHOUICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;

e 2) rpaskAAHCKOI0 M JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e -TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CY>K/IEHUH OOIIECTBEHHO 3HAYUMBbIX U ATHUYECKUX
npo6JeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTIKEHUHN (PpU3HKHY;

e - OCO3HAaHHE Ba)XHOCTU MOPAJIBHO-ITUYECKUX MPHUHIIUIIOB B IEATEIIBHOCTH YUYEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

e - BOCHPUATHE ICTETUUYECKUX KauecTB GU3NYECKON HayKu: €€ rapMOHUYHOIO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOIO MO3HAHUSA:

e - OCO3HaHHUE IIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOT'O MHCTPYMEHTA MO3HAHUS MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, Ba)KHEUIIEH COCTABIISIIOLIEN KyJIbTYpPHI;

e - pa3BUTHE HAyYHOH JIIOOO3HATEIBHOCTH, HHTEPECa K UCCIIE0BATEIbCKOM 1A TEIbHOCTH;

e 5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOTO 0JIATONOJJIYYHsA:

e - OCO3HaHHE IIEHHOCTH 0e30macHoro odpasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
Ba)KHOCTHU IPaBHJI O€30M1aCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOTax, C AIEKTPUUECKUM U
TEIIOBBIM 000PYZOBAaHUEM B JOMAIIHUX YCIOBUSX;

e - copMHUPOBAHHOCTH HaBbIKA pedIICKCHUHU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY W TaKOTO JKE
IIpaBa y JApyroro 4ejaoBeEKa;

e 6) TPyZ10BOro BOCIIUTAHUSA:

e - aKTHBHOE y4acTHE B PELICHUH MPAKTHUECKUX 3a7au (B paMKaxX ceMbH, 00pazoBaTeIbHON
OpraHu3aliy, TOpPoJa, Kpas) TEXHOJIOTUYECKON U COIMAIbHOM HAMPaBIEHHOCTH, TPEOYIOINX B
TOM YHCJIe U GU3NUECKUX 3HAHUM;

e - UHTEpeC K MPaKTHUYECKOMY U3YUYEHHIO MpodeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

¢ 7) 3K0JIOTHYEeCKOI0 BOCIIUTAHMSA:



- OpHUEHTAIUs Ha MPUMEHEeHHE (PU3NUeCKUX 3HAHUH /IS pelIeHHs 3a1a4 B 001aCTH OKPYKAIOIIeH
Cpelibl, TUTAHUPOBAHUS MTOCTYTKOB U OIICHKH WX BO3MOKHBIX TTOCIICCTBUN JIJIST OKPY KAIOIIEH
Cpelibl;

- OCO3HaHHE TII00ATBHOTO XapaKTepa AKOJIOTHISCKUX TPOOJIEM | IyTeH WX pelIeHus;

8) ajanTauMu K N3MEHSAIIHUMCS YCJIOBUAM COLMAIBHOM U MPUPOAHOH Cpe/bl:

- MOTPEOHOCTH BO B3aUMO/ICCTBUU TIPH BBIMIOJTHEHUHN UCCIICIOBAHUIA U MMPOCKTOB (PU3UIECKOM
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO e TEIHHOCTD;

- MOTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIe (OPMYITHPOBATH HJIEH, TIOHSATHS,
TUTNOTE3BI O QU3UUECKUX O0BEKTAX U SBJICHUSX;

- oco3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 001acT (HPU3HKHY;

- IUTAHWPOBAHUE CBOETO PA3BHUTHsI B IPHOOPETCHUH HOBBIX (DM3UMUECKUX 3HAHUM;

- CTpEeMIICHUE aHAIM3UPOBATh U BBHISBIISATH B3AUMOCBSI3U IPUPO/IBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCJIE C UCTIONh30BaHUEM (PU3NYECKUX 3HAHUM;

- OIICHKA CBOMX JICUCTBUI C YUETOM BIHMSHHS Ha OKPYXKAIOIIYIO CPEIY, BO3SMOMKHBIX TJI00ATBHBIX
MOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynbraTe 0cBOSHHS MporpamMmbl 1o (pu3uKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y
oOyyarorierocst 0ynyT chopMHUpPOBaHBI MeTaNpeIMeTHbIe Pe3yJIbTaThl, BKIIOYAIONIHE TO3HABATEIILHbIE
yHHUBEpCaTbHbIC yueOHbIE NeHCTBUS, KOMMYHHUKATUBHBIE YHUBEPCAIbHBIC YUeOHBIC CHCTBYS,
PETyJISITUBHBIE YHUBEPCAJIbHbIE YdeOHbIe NEHCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBbie Jornyeckue aeiicTrBus:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIEC IPU3HAKU OOBEKTOB (SBICHHI);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMU, OCHOBAHHUS JIIsl 0000IIEHUS U
CpPaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B paCCMaTpUBAEMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCAIIMUXCS K (PU3MUECKUM SBICHUSM;

BBISIBJISITH IPUYUHHO-CIICJCTBEHHBIE CBSI3U MPU U3YUEHUH (PU3UUECKUX SBJICHHUM U MPOLIECCOB,
JIeNIaTh BBIBOJBI C UCIOIb30BAHUEM JI€YKTUBHBIX U HHIAYKTUBHBIX YMO3aKIOUEHHUH, BbIIBUTaTh
TUIIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEJINYHH;

CaMOCTOSITETILHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnueckoit 3a1aun (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pelleHus], BBIOOp Harboliee MOIXO0SMIIETO ¢ yUETOM CaMOCTOSATENbHO
BBI/IEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTeabCcKue AeiicTBUS:

HCIIOJIB30BATh BOIIPOCHI KAK MUCCIIEI0BATEIbCKUY UHCTPYMEHT ITO3HAHNS;

MIPOBOAMTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OMBIT, HECIOKHBIN (pU3MuecKuii
HKCIEPUMEHT, HEOOJIbIIOE UCCIIEIOBaHUE (PU3NUYECKOTO SIBJICHUS;

OLIEHMBATh HA MPUMEHUMOCTD U JJOCTOBEPHOCTH HMH(OPMAILIHIO, TOTYYEHHYIO B XO/I€
UCCJIEA0BAHMS WIH DKCIIEPUMEHTA;

CaMOCTOSITENTEHO (POPMYIHPOBATH 00OOIIIEHHS U BBIBOJIBI 110 pe3yiIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, ONIBITA, UCCIICOBAHMS,

IIPOrHO3UPOBATh BO3MOXHOE JalibHENIIIee pa3BuTue (GU3NYECKUX MPOIIECCOB, a TAKXKE BbIIBUTaTh
NPENOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTH Pa3INYHbIC METO/IbI, HHCTPYMEHTBI U 3alIPOCHI MPH MOUCKE U 0TOOpEe HHPOPMAITHH
WJIU TAHHBIX C YYETOM MPEIIOKEHHON yueOHOM PU3NUECKON 3a/1auu;



aHAIIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(GOPMAIIUIO PA3THYHBIX BUOB U
dhop™m mpeacTaBICHUS;

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMy TIpeacTaBieHns HH(OPMALIUU U
WLTIOCTPUPOBATH peliacMble 3a7aui HECIO)KHBIMU CXEMaMHU, TuarpaMMaMu, HHOH TpaduKoi 1 X
KOMOHMHAIIUSIMH.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1elCTBHUS:

B X0/1€ 00CYX/IeHUs y4eOHOro Marepuaia, pe3yabTaToB Ja00paTOPHBIX pabOT U MPOEKTOB
3a71aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOM TeMbI U BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA
peleHue 3ajauu 1 nojiiep kaHue 01aroxenaTeIbHOCTH OOLICHHUS;

COIOCTABJIATH CBOU CYXJICHUS C CY)KIACHUSMH JIPYTHX YYaCTHUKOB JHajiora, 0OHapyKUBaTh
pas3nu4me U CXOJICTBO MO3ULIUH;

BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W MTUCHMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3YIbTATHI BHIMOJTHEHHOTO (PU3NYECKOTO OMBITA (IKCTICPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA);

MMOHUMATh W UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUAYATHHON paOOTHI PU PELICHUH
KOHKPETHOM (hU3UYECKOM MpoOIeMbl;

MPUHUMATH I[EJIM COBMECTHOM JESITEeIbHOCTH, OPTaHU30BBIBAThH ICUCTBUS MO €€ JOCTHKECHHUIO:
pacrmpenensaTb poyid, 00CY)AaTh MPOIECCHl M pe3yIbTaThl COBMECTHOU pabOTHI, 00001IaTh
MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, TOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o CBOEMY HaIPaBJICHUIO
Y KOOPAWHUPYS CBOU JACUCTBUSA C APYTUMHU YICHAMHU KOMAaH/IbI,

OIIEHMBATh KaY€CTBO CBOETO BKJIAJa B OOIIHMIA IPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITHHO
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

Camoopranmsanms:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIHsIX, TPEOYIOMHUX ISl pelIeHUS
¢bu3nUecKux 3HaHUM;

OPUEHTHPOBATHCS B PA3IMUHBIX [TOAX0/1aX MPUHATHS pelieHUH (MHAUBUIYaIbHOE, IPUHATHE
pelIeHus B IpyMIe, IPUHITHE PELLIEHUI TPYIION);

CaMOCTOSITEIILHO COCTABJIATH aJITOPUTM PeleHUs] GU3NYECKON 3a/1auul WU TJIaHa UCCIIE0BAHNUS C
yU4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeaaracMbie
BAPUAHTHI PEIICHUN;

JenaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbI HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IlaH €€ U3MEHEHNUS,

OOBSCHATH MPUYHMHBI JTOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB ACSITEIbHOCTH, 1aBaTh OLICHKY
nproOpPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JESITEILHOCTD (B TOM YHCIIE B X0 BBIITOJHEHUS (U3NYECKOTO
MCCIICIOBAaHMS WIIM MIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBILIUXCS CUTYAlIHH,
YCTaHOBJICHHBIX OIMIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH ce0s1 Ha MECTO JIPYTOro YeJIOBEKa B XOJI€ CIopa UM IUCKYCCUU Ha HAy4HYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

IpHU3HaBaTh CBOE MPABO Ha OLIMOKY MpPH pelIeHnn (U3NYECKUX 3a/1a4 WIN B yTBEPKACHUAX Ha
Hay4HbIE TEMBI U TaKOE K€ IIPaBO APYTroro.

HNPEAMETHBIE PE3YJIbTATDBI



K koniy o0y4enus B 7 Kj1acce peMETHBIE pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHIA:

MCIIONF30BATh MOHATHUS: (PU3MUECKHe U XUMUYECKUE SIBJICHHSI, HA0I0IeHUE, SKCTICPUMEHT,
MO/ICJIb, TUTIOTE3a, CAMHUIIB (PU3NICCKUX BEJTUYHH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHHS
BelecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOe), MEXaHNUECKOe JBIKEeHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHOE), TPACKTOPHS, PAaBHOACHCTBYIOIIAs cuia, nedopmarus
(ympyrasi, maacTuyeckas), HeBECOMOCTb, COOOIIAIONIUECS COCYIbI;

pasznuyath siBneHus (auddy3us, TeII0oBOEe IBMKCHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JIBIKCHHE,
HEPAaBHOMEPHOE JBWKECHHE, UHEPLMS, B3aUMOJICHICTBUE TEJl, PABHOBECUE TBEPBIX TEIN C
3aKpEIIEHHON OChIO BpAILICHUS, TIepeadya JaBJICHUs TBEPIbIMU TE€IAMHU, )KUIKOCTIMH U T'a3aMH,
aTMoc(hepHoe JaBJeHUe, TNIaBaHUe Tell, MPEeBPAIICHUs MEXaHUYECKOM YHEPTUHN) TIO0 OTIMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;
pacmo3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOIIEM MUpPE, B TOM YHUCIIC
(bu3uYecKue SBJICHUS B MPUPOJIC: MPUMEPHI IBIKCHUSI C PA3IMYHBIMHU CKOPOCTSIMU B JKMBOU U
HEXXUBOW MIPUPOJIC, ICUCTBUE CUIIBI TPEHUS B IPUPOJIE M TEXHHUKE, BIUSIHUE aTMOC(HEPHOTO
JABJICHUS HA )KUBOM OpraHu3M, TJIaBaHUE PBIO, phIYary B TeJe YeJIOBEKa, MPU ATOM MEPEBOIUTH
MIPAKTHYECKYIO 33/1a4y B yUeOHYIO0, BBIICTSAThH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PH3UUECKHIX
SIBJICHUM;

OTHCHIBATh H3yUEHHBIC CBOMCTBA Te U (PU3UUECKUE SIBICHUS, UCTIONB3Ys PU3NIECKIE BEITUNIHHBI
(Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa
yIPYTOCTH, CUJIA TSKECTH, BEC Tella, CHIIa TPEHUs, AaBlieHue (TBEPAOro Telna, )KUIKOCTH, ra3a),
BBITAIKMBAIOIIAS CUJIa, MEXaHWYeCKas paboTa, MOIITHOCTD, IJICYO CHUITBI, MOMEHT CHJIBI,
KOX((UIIUEHT MOIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETHYECKAsl U MMOTCHIIMATbHAS SHEPTUs ), TIPH
OTHMCAHUH TPABIWIHBHO TPAKTOBATh (DH3NYECKUN CMBICI UCTIONB3YEMbIX BEIMYNH, UX 0003HAYEHUS
Y €IUHUIBI (PU3UYECKHUX BEIHYWH, HAXOUTH (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEITMIYUHAMHU, CTPOUTH TPaUKN N3YyUECHHBIX 3aBUCUMOCTEN (HU3UIECKUX
BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, PU3NUECKHE SIBJICHUS U TIPOIIECCHI, UCTIONB3YS MpaBHiIa
CIIOKEeHHUS cuJI (BIIOJIb OJTHOM MpsiMoif), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumesa, MpaBUIIo
paBHOBecHsI pbriara (6J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPTHH, IIPH ITOM JIaBaTh CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aIMCHIBATH €TI0
MAaTeMaTUYECKOE BBIPAKEHUE;

OOBSCHATH PU3NIECKUE SIBICHUS, TIPOIIECCH M CBOWCTBA TEIl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluid NPAKTUKOOPHUEHTUPOBAHHOTO XAPAKTEPA: BBISBISATH MPUYNHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH 00BbICHEHUE U3 1—2 TOTUYECKHX IIaroB C OMOPOi Ha 1—2 U3yYEHHBIX CBOHCTBA
(bU3UYeCcKuX SIBJICHUHN, GU3MUECKUX 3aKOHA WIJIM 3aKOHOMEPHOCTH;

pemiats pacu€THbIe 3a7a4u B 12 1eHCTBUS, UCTIONB3YsI 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIIINE
(dbu3uYecKue BETUYNHBI: Ha OCHOBE aHAJIM3a yCJIOBUS 3a/1a41 3aHChIBAaTh KPATKOE yCIOBUE,
MOJICTABIATh PU3NUECKUE BEIUIHHBI B (DOPMYIIBI M TPOBOIUTH PACUEThI, HAXOIUTh CIIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JIJISl PEIICHUS 3a7a4, OICHUBATh PEATUCTHYHOCTD MTOTYYECHHOM
(bU3UYECKON BEIUYNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh IMPH MTOMOIIN (PU3UIECKUX METOJIOB, B
OTHMCAaHUU UCCIIEAOBAHNUS BBIICISATEH MPOBEPSIeMOE PEANONI0KEHUE (TUIIOTE3Y), pa3iniaTh U
WHTEPIPETUPOBATH MOTYUCHHBIN pe3yabTaT, HAXOIUTh OMUOKH B XOJE OIbITA, IeTaTh BEIBOBI IO
€ro pe3yJibTaram;

MIPOBOJIUTH OMBITHI IO HAOJIOICHUIO (PU3NUYECKHUX SBJICHUA WIN (U3UIECKUX CBOMCTB TEII:
(dhopMyIIHpOBaTh MPOBEPSIEMBIC MTPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPETIOKEHHOTO
000pyI0BaHMs, 3aMMMCHIBATH X0/ OIBITa U (POPMYJITHPOBATH BHIBO/IBI;

BBITIOJTHATH MPSMBIE U3MEPEHUST PACCTOSIHHSI, BPEMEHH, MacChl TeJla, 00bEMa, CHITBI U
TEeMITepaTypbl C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, 3aMKCHIBATH MOKA3aHUS
prOOPOB C YIETOM 3aJ]aHHON aOCONMIOTHON MOTPEITHOCTH U3MEPECHHIA;



e IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJJHOM (PM3MUECKON BETMYMHBI OT JIPYToii ¢
MCIOJIb30BaHUEM TPSAMBIX U3MEPEHUH (3aBUCMOCTH YT PABHOMEPHO JABIKYIIETOCS Tea OT
BPEMEHHU JIBUKECHHUS Tella, CUIIbI TPEHUS CKOJILKEHUS OT Beca Tella, KayecTBa 00paboTKU
MOBEPXHOCTEH TeJl U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIA U CONPUKOCHOBEHUS TEJ, CHUIIbI
YIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOLIECH CHIIBI OT 00BbEMa MOrpyKEHHON 4acTH
Tea U OT IUIOTHOCTHU KHUJIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH TeJia, OT IITyOuHbI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO0, YCIOBUH MJIaBaHUs Tell, YCIOBHI paBHOBECHs pblyara U 6JI0KOB),
y4acTBOBAaTh B IUNIAHUPOBAHUU yUE€OHOTO UCCIIEIOBaHUs, COOMPATh YCTAHOBKY U BBITIOJIHSATH
U3MEpPEHUsl, caelys MPeUI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJIbTAThl MOTYyYSHHOM
3aBHCUMOCTH (PM3NYECKUX BEJTUYHH B BUJIE MPEJIOKEHHBIX TaOIUI] ¥ TPaQUKOB, JI€IaTh BHIBOJIbI
10 pe3yJIbTaTaM MCCIEA0BAHNUS;

e TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYUH (TJIOTHOCTH BEIIECTBA )KUJIKOCTH U
TBEPAOrO TEJA, CUJIA TPEHUS CKOJIbKEHUS, 1aBJICHUE BO3/1yXa, BBITAJIKUBAIOILAS CUIIA,
JefcTBYyIOIIAs Ha MOTPYKEHHOE B KUIKOCTD TEJIO0, KO3IPPHUIIMEHT MOJIE3HOTO ASHCTBUS MPOCTHIX
MEXaHU3MOB), CIIe/1ysl PeJI0KEHHOW HHCTPYKIMHU: TIPU BBITTOJTHEHUH U3MEPEHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUYEHUE HCKOMOM BEJIMYUHBL;

e coOmoaTh MpaBUiia TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYA0BaHHEM;

e  YKa3bIBaTh MPHUHIIMIIBI IEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOMIAOIINECS COCY Ibl, 0apOMETp, phluar, MOABMKHBIA U HEMOABM)KHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

e  XapaKTepu30BaTh MPUHIUIBI ACHCTBHS U3YUEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB C
OTIOPOM Ha UX ONHUCAHUS (B TOM YHKCIIE: MOAMMITHUKN, YCTPOHCTBO BOJONPOBO/IA,
THIPaBIMUYECKUIl Tpecc, MAaHOMETP, BEICOTOMED, MOPIITHEBOM HACOC, apEOMETD), UCTIOIb3Y I
3HaHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM U He0OXoquMble (GPU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e TPUBOAUTH IPUMEPHI (HAXOAUTH HH(OPMALIHIO O IPUMEPAX) MPAKTUYECKOTO UCIIOJIb30BAHUS
¢u3nueckux 3HaHUI B MOBCEIHEBHOM JKU3HU /715 oOecrieueHus: 0€30MacHOCTH MpU OOpaIleHuH ¢
npuOopaMu U TEXHUYECKUMH YCTPONCTBaAMH, COXPaHEHHUsI 3/10POBbsI U COOIIOACHUSI HOPM
HKOJIOTMUYECKOTO MOBEJIEHUS B OKPY>KAIOILEN CPELE;

e  OCYIIECTBJISITh OTOOP UCTOUHUKOB MH(pOpMalnu B IHTepHETE B COOTBETCTBUHU € 3aJaHHBIM
ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUH U IyTEM CPAaBHEHUS PA3INYHBIX
HCTOYHHUKOB BBIIEIATh HUH(POpMaIIHIO, KOTOpas SBISETCS MPOTUBOPEUYUBON MIIM MOKET OBITh
HEJIOCTOBEPHOM;

e HCIIOJIb30BATh MPH BBHIOJIHEHUHU YUEOHBIX 3a/laHU HAYYHO-MIOMYJISIPHYIO JINTEPATYPy
(bu3MUEcKoro copepkaHusl, CpaBOYHbIe MaTepHaibl, pecypchbl ceT MHTepHET, BiIaleTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO3JaBaTh COOCTBEHHBIEC KPATKUE MMCbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 UCTOYHHUKOB
uHGOpMaLUU PU3UUECKOTO COJIEPKaHUS, B TOM YHUCIIE MyOJUYHO JeNIaTh KPATKUE COOOIEHHS O
pe3ysibTaTax MPOeKTOB WM YUeOHBIX HUCCIEA0BaHNUMN, IPU ITOM I'PaMOTHO HCIIOIb30BaTh
M3yYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAIUECH;

e IIpU BBINOJHEHUU YUYEOHBIX POEKTOB U UCCIIEOBAHUN pacTipeieisiTh 003aHHOCTH B TPYIIIE B
COOTBETCTBHH C [TOCTABJIEHHBIMHU 33/Ja4aMH, CIIEIUTh 32 BHIIIOJIHEHUEM IUIaHA JEMCTBUM,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJl B ACSITEIbHOCTD IPYIIbI, BRICTPAUBATh
KOMMYHHMKaTHUBHOE B3aMMOJEHCTBHE, yUNTHIBAsi MHEHUE OKPY KAIOIIHX.

K koH1y o6yuyenus B 8 kiacce rnpeMeTHble pe3ysibTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpaXkaTh
C(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:
e  HCIOJIB30BATh NOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE IBM)KEHUE AaTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTATIINYECKHE U aMOp(HBIE Tela, HACHIIIEHHBIN U
HEHACBIIICHHBIN T1ap, BIAXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSS SHEPTHs], TEIIIOBOM



JBUTATENb, 3JIEMEHTAPHBIN JIEKTPUUECKUN 3aps/l, JIEKTPUUECKOE M0JI€, TPOBOAHUKH U
TUDIIEKTPUKY, TIOCTOSHHBIHN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pas3nuyath SBJICHUS (TEIUIOBOE PACIIMPEHUE U cKaTue, Terulonepeiada, TeljIoBoe paBHOBECHE,
CMauvBaHUe, KaWUISpHbIE SBJICHUS, HCTIapEHNEe, KOHIEHCalus, TUIaBJIeHNe, KpUCTAIITU3alus
(oTBepaeBaHuE), KUTICHHE, TerIonepeaaya (TerIonpoBOAHOCTb, KOHBEKIIUS, H3ITyUeHHeE),
AIIEKTpU3aLUS TeJ, B3aUMOJEHCTBHE 3apsAI0B, NEHCTBHS SJIEKTPHUUECKOTr0 TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMO/ICHCTBUE MarHUTOB, IEHCTBUE MATHUTHOI'O I0JI1 HA IIPOBOJIHUK C TOKOM,
AIIEKTPOMArHUTHAsI MHIyKIUS) 0 OTIMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PM3UYECKUX SIBIICHUN B OKPY>KAIOIIEM MUPE, B TOM YHUCIIE
¢du3nyeckue sBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE M KAIWIUISIPHBIC SIBJICHUS B
MpHUpoJie, KPUCTALIBI B pUpoJe, u3nydenue CoHila, 3aMep3aHue BoJI0EMOB, MOPCKUE OpHU3bl,
o0pa3zoBaHHEe POCHI, TyMaHa, HHEsl, CHEra, JIEKTPUYECKHE SBJICHUS B aTMOC(]epe, FIeKTPUIECTBO
KHUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeil( MOIIOCOB, POJIb MATHUTHOTO TIOJIS JISI
JKU3HH Ha 3emiie, MOJISIpHOE CUSIHUE, TIPH 3TOM MEePEBOIUTDH MPAKTUYECKYIO 33]auy B yUeOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBICHMIA;

OIMCHIBATh U3YYECHHBIE CBOMCTBA TeJ U (PU3NYECKUE SBICHUS, UCTIONb3Ysl (PU3NUECKHE BETHUUHBI
(Temrieparypa, BHyTPEHHSS1 SHEPTrHsl, KOJTUYECTBO TEIJIOTHI, yAeIbHas TEIIOEMKOCTh BEIIECTBA,
yJleNbHas TeIUI0Ta IJIaBJIeHHs, yIebHas TeIUIoTa NapooOpa3oBaHsl, yIelbHas TeIIoTa CropaHus
TOIINBA, KOO(PPUIIEHT M0JIE3HOTO JEMCTBUS TEIUIOBOM MalllMHbI, OTHOCUTENIbHAS BIAXKHOCTb
BO3/yXa, dJIEKTPUUECKUN 3apsijl, CUIIA TOKA, JIEKTPUUECKOE HANPSKEHHUE, CONPOTUBIICHUE
MIPOBOJHMKA, YACIBbHOE COMPOTUBIIEHNE BELIECTBA, pad0Ta U MOIIHOCTD 3JEKTPUUYECKOTO TOKA),
IIPY ONMCAaHUU NMPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICIT MCIIOb3yEMbIX BEIUYHH,
0003HaYEHU U €AMHULIBI PU3NYECKUX BEITUYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(bu3MUECKyI0 BEIMUHUHY C APYTUMHU BEIMYHMHAMH, CTPOUTH I'pauKU M3yUYCHHBIX 3aBUCUMOCTEH
(UBUYECKUX BEITMYHH,

XapaKTepu30BaTh CBOMCTBA T, (PU3NUYECKUE SBICHUS U MPOLECCHI, UCIOIb3YsI OCHOBHBIE
TMIOJIO’KEHHUSI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH CTPOEHUS BEIIECTBA, MPUHLIUII CYTIEPIO3UIINH
1oJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa [yl y4acTKa Lenu,
3akoH Jlxoyns—JleHna, 3aKoH cOXpaHEHHs SHEPTUH, TIPU ITOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMCBIBATh €0 MaTEMATUUECKOE BBIPAKEHHUE;

OOBACHATH PU3NYECKHUE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBIABIIATH IPUUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 1—2 JIOrMYECKUX 1IaroB ¢ onopoi Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3NUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7jaui B 2—3 1eHCTBUS, UCTIONb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
¢u3nUeckre BeIMYMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3alUChIBATh KPAaTKOE yCIOBHUE,
BBISIBJISITH HEJJOCTATOK JIaHHBIX I PEIIeHUs 3a]jaui, BEIOUpaTh 3aKOHBI M (POPMYJIBL,
HE00XO0IuMBbIe IS €€ PelIeHus], MPOBOAUTE PAacuEThl U CPAaBHUBATDH MOJTYUYCHHOE 3HAUCHUE
(bu3nYeCKOM BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBathb MpooOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOJIOB,
HCIIOJIB3YS OMHCAaHUE MCCIIEA0BAHNUS, BBIIETAThH IPOBEPSIEMOE MPEATNOI0KEHNE, OLICHUBATD
IIPaBWJIBHOCTb MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMUS, JIENIaTh BBIBOJIBI,

MIPOBOAMTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUM WU PU3NUECKUX CBOMCTB TeJ
(KanmuJUIpHbIE SBJICHUS, 3aBUCIMOCTD JJaBJICHUS BO3yXa OT ero 00bEéMa, TeMIepaTyphbl,
CKOPOCTH Ipoliecca OCThIBAHMUS M HarpeBaHUS MPH U3JIyYEHUHU OT LBETA U3TyYaromien
(moryomaroieil) MOBEPXHOCTH, CKOPOCTh UCTIAPEHUSI BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U
Ionan e€ MOBEPXHOCTH, ANEKTPU3ALUS TeN U B3aUMOEHCTBHE FIEKTPUIECKUX 3aps/IO0B,
B3alMOJIEMCTBHE NTOCTOSSHHBIX MarHUTOB, BU3yaJIM3allisl MAarHUTHBIX MOJIEN TIOCTOSIHHBIX
MarHuToB, IEUCTBUS MAarHUTHOTO MOJIsI HA TPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA 3JIEKTPOJBUTATEIISI IOCTOSIHHOTO TOKA): (hOPMYIHPOBATH IPOBEPsiEMbIe



NPEONI0KEHUs], COOUPATh YCTAaHOBKY M3 MPEII0KEHHOT0 000py10BaHUs, ONTUCHIBAThH X0 OIBITA
1 GOpMYJIUPOBATH BBIBOJIBI;

BBITIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBHOM BIIaXXHOCTH BO3/yXa, CUJIbI TOKA,
HANPSDKEHUS C MCIOIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (PU3NYECKUX BETUUHH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUI ¢ yUETOM 3a1aHHON aOCOMIOTHON MOrPEIIHOCTH;

MIPOBOAMTD UCCIIEIOBaHNE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMUUHBI OT IPYTo ¢
MCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTUBIIEHHS IPOBOIHUKA OT €r0 JUIMHBI,
IUIOUIA/I TIOTIEPEYHOT0 CEUEHUS U YJIEIbHOIO CONPOTUBIICHHS BEIIECTBA TPOBOAHHUKA, CUJIBI
TOKAa, UIYILIEro 4Yepe3 MPOBOJHMK, OT HANPSKEHHUS HAa IPOBOJHUKE, UCCIIET0BAHUE
MOCJIeI0BATENBHOIO U apajuIeIbHOTO COeIMHEHUH MPOBOIHUKOB): TUIAHUPOBATH UCCIIEIOBaHUE,
coOHMpaTh YCTaHOBKY U BBITIOJIHATH U3MEPEHUS, Celysl IPeI0KeHHOMY IIJIaHy, (PUKCHPOBAThH
pe3yJIbTaThl MOJIyYEHHOM 3aBUCMMOCTH B BUEe TaOJIUIl U TpadUKOB, IeJIaTh BHIBOABI IO
pe3yJibTaTaM MCCIIEI0BaHuUs;

MIPOBOAMTH KOCBEHHBIE U3MEpEHUs (U3NYECKUX BEIMYHH (yeabHas TeMI0EMKOCTh BEIIECTBA,
COIIPOTHBIICHHE MTPOBOJIHIKA, pab0Ta U MOIIHOCTh HJIEKTPUYECKOTO TOKA): MJIAHUPOBATh
U3MEpEeHHs], COOMpaTh SKCIEPUMEHTANIbHYIO YCTAaHOBKY, CIeAys MPEI0KEHHON NHCTPYKIIUH, U
BBIYUCIIATH 3HAUEHNUE BEJIMYNHBI,

co0JII01aTh MpaBHIIa TEXHUKHU 0€30IaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MIPUHIHIIBI ICHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C
OTIOPOM Ha UX OMHUCAHUS (B TOM UHCJE: CUCTEMA OTOIIEHUS! JOMOB, TUTPOMETP, IapoBast
TypOMHa, aMIIepMeTp, BOJIBTMETP, CUETUMK AIEKTPUUECKON IHEPTUH, SJTEKTPOOCBETUTEIILHBIC
puOOpBkI, HarpeBaTeIbHbIE JIEKTPOIIPUOOPHI (IIPUMEPBHI), ANEKTPUUECKUE MPEIOXPAHUTEINH,
AIIEKTPOMArHUT, 3JIEKTPOABUIATENb IOCTOSHHOTO TOKA), UCIIOIb3YsI 3HAHUSI O CBOMCTBAX
¢buznYecKuX SIBICHUN U HEOOXOAUMbIE PU3NYECKHIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA U U3MEpPUTEIbHBIE PUOOPHI 10 CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEITh
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI AIEKTPUUECKUX LIENEH C
MOCJIEeI0BATEIbHBIM U MapalieIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3iinyas yCIOBHBIE
0003HAaYEHHUSI HIIEMEHTOB JIEKTPUUECKUX LIETIeH;

MPUBOIUTH MPUMEPHI (HAXOIUTH NHPOPMAIUIO O MIPUMEPaX) MPAKTHUYECKOT'O NCIIOIb30BaHUS
¢u3nUecKkux 3HaHUH B MOBCEIHEBHOM JKU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MpU OOpaIlleHUH ¢
npuOOpaMu U TEXHUUYECKHUMH YCTPONCTBaAMH, COXPaHEHHUsI 3/10POBbsI U COOIIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEJIEHUS B OKPYKAIOILEN CPELIE;

OCYIIECTBIATh MOUCK HH(pOpMaLuu GU3NUecKoro coaepkanusi B IntepHete, Ha OCHOBE
UMEIOIIMXCS 3HAHUH U MyTEM CpaBHEHUS JIOTIOJHUTENBHBIX UCTOYHUKOB BBIJIEIATH HH(POPMALHIO,
KOTOpas SIBJSIETCS MPOTUBOPEUUBOI MITM MOKET ObITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBHIOJHEHNUHU YUEOHBIX 3a/JaHUH HAyYHO-TIONYJIIPHYIO JTUTEpaTypy
(bu3HYECKOTO CoJiepKaHusl, CIPaBOYHbIE MaTepHalbl, pecypchl cetu HTepHeT, Bi1aieTh
npruéMaMH KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHusl HHPOPMALIUU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPAaTKUE YCTHBIE cOOOIEeHHs, 0000111as nHpopMaluio u3
HECKOJIbKMX MUCTOYHUKOB (PU3UYECKOTO COAEPkaHUs, B TOM YUCIIE ITyOJIUYHO MPECTABIATh
pe3yJIbTaThl IPOEKTHOM WM UCCIEA0BATENBCKON IEATEIBHOCTH, IPU 3TOM IPAMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN MOHATHHHBIN anmapaT Kypca GU3UKH, CONPOBOXKIATh BHICTYIIJICHHE
[IPE3CHTALUECH;

IIPY BBITIOJHEHUH Y4eOHBIX IPOEKTOB U HCCIEI0BaHUIN (PU3NYECKUX MTPOLIECCOB PACIPEIEIISTh
0053aHHOCTH B IPYIIE B COOTBETCTBHHU C MIOCTABJICHHBIMH 3a/la4aMH, CJIEIUTh 3a BBITIOJTHEHUEM
IUIaHa JEMCTBUM U KOPPEKTUPOBATH €0, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIa/l B
JESTENbHOCTD IPYIIIbI, BEICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, MPOSIBIISISI TOTOBHOCTD
paspemarh KOH(IUKTHI.



K koniy o0ydeHus B 9 Ki1acce npeMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXKaTh
c(OpPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHIA:

UCIIOJIb30BAaTh NOHATHUSA: CUCTEMA OTCUETA, MaTEpHAIIbHAS TOUKA, TPAEKTOPHUSL, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUs, nedopmanusd (yrnpyras, IiiacTuueckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPOE TEJO0, LEHTP TSKECTU TBEPOIO Tella, paBHOBECUE, MEXaHHMUECKHUE KOJIeOaHusl U BOJIHBI,
3BYK, HH(Ppa3BYyK M yJIbTPa3BYK, SJICKTPOMArHUTHBIE BOJIHBI, IIIKaJa SJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPBI UCITyCKaHUS U MOTJIONIeHus, anbda, 6eTta- u
ramMMa-u3JIy4eHus, U30TOIBI, SJEpHasl YHEPIeTHKA;

pa3ianuaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE TBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBUKECHUE
110 OKPY>KHOCTH, B3aUMOJICUCTBUE TeJl, PEAKTUBHOE JABM)KEHUE, KOJIeOaTeIbHOE IBUKEHHE
(3aTyxaromye u BbIHYKIEHHbIE KOJIeOaHus ), pe30HaHC, BOTHOBOE JIBM)KEHUE, OTPaKEHUE 3BYKa,
MPSIMOJIMHEMHOE paclpoCTpaHEeHNe, OTPaKEHUE U MPEIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE
OTpa)KCHHUE CBETA, Pa3JI0KEHHUE OEJIOro CBETa B CIEKTP U CI0XKEHUE CIIEKTPATIbHBIX L{BETOB,
JMCIIEPCHs CBETA, €CTECTBEHHAS paAO0AKTUBHOCTh, BOSHUKHOBEHHE JTMHEWYATOrO CIIEKTpa
U3JIy4EHUs ) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
TaHHOE (PU3UUYECKOE SBIICHHUC;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SBJICHUN B OKPYXKAIOIeM MHUpE (B TOM YHCIIEe
¢buznyeckue SBJICHUS B IPUPOE: MPUINBBI U OTJIUBBI, ABHKEHHUE TU1aHeT COTHEYHON CHUCTEMBI,
pPEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE,
ceificMMuYecKre BOJIHBI, IIyHaMH, X0, [IBETa TeJ, ONTHYECKUE SBJICHUS B PUPOJE, OMOIOTHYECKOe
JeWCTBUE BUIUMOTO, YIbTPa(HOIETOBOrO U PEHTI€HOBCKOTO U3Iy4YEHHU, €CTECTBEHHBIN
paZMoaKTUBHBIN (POH, KOCMUYECKUE JTYUH, PaIMOaKTUBHOE U3JTyUYe€HUE PUPOTHBIX MUHEPAJIOB,
JeWCTBUE PaIMOAKTUBHBIX M3JIyUYEHUI HAa OPraHU3M YeJIOBEeKa), IPU 3TOM IEPEBOANUTH
MIPAKTHUUYECKYIO 3a/1auy B yUeOHYI0, BBIETISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKHUX
SIBIICHUIA;

OIHCHIBATh U3yUEHHBIE CBOICTBA TeN U (pU3NUECKUE SBICHUS, UCIIONb3Ys (PU3NUecKre BETUIUHbI
(cpenssist © MTHOBEHHAs1 CKOPOCTh TeJa IIPU HEPABHOMEPHOM JBH)KEHHUHU, YCKOPEHHUE,
nepeMenieHue, myTh, yriaoBas CKOpOCThb, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CUJIA TSKECTH,
YCKOpEHHE CBOOOIHOTO MaJIeHHUs], BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHU4YecKasi paboTa
Y MOIIHOCTb, IOTEHIIHAJIbHAS SHEPTUS TeJla, MOJHATOr0 HaJl MOBEPXHOCTHIO 3€MIIH,
MOTEHLMAIbHASI DHEPTUs CXKATOM NPY>KUHBI, KWHETUYECKAsk YHEPIHsl, [TOJIHAS MEXaHUYECKas
SHEprus, MeproJ U YacToTa KosueGaHuil, IMHA BOJIHbI, TPOMKOCTh 3ByKa U BbICOTa TOHA,
CKOPOCTh CBETA, M0OKa3aTelb MPEJIOMIICHHS CpeJibl), IPH ONMMCAHUH NPABHIBHO TPAKTOBATh
(bu3nYeCKUi CMBICI UCIIOJIb3YEMbIX BEJTMUMH, 0003HAUYEHUS U €IUHUIBI (PU3NUYECKUX BEIHUNH,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIUYMHY C APYTUMH BEIHUYUHAMH,
CTPOUTDH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA T, (PM3NUYECKUE SBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH COXPaHEHUS
SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIO3ULIUN CUJT, TPUHIIUIL
oTHOcUTeNnbHOCTHU ["anmmiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMILYJIbCa, 3aKOHBI OTPa’KEHUS
U TIPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MacCOBOTO YHUCEII MIPH SJIEPHBIX
peaKIusx, Mpyu TOM J1aBaTh CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA M 3alTUCBIBAThH €TO
MaTeMaTHYeCKOE BBIPAKECHUE;

OOBSICHATH (PU3UUECKUE MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIH
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABISATh NPUUYNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0bsicCHEeHHE U3 2—3 JOTMYECKHUX I1aroB ¢ ONOpPOor Ha 2—3 W3y4YEeHHBIX CBOMCTBA (PM3NUECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTh pacyéTHbIe 3a1a4u (OMHMpArOIIUecs Ha CUCTeMY U3 2—3 ypaBHEHMI), UCIIOJIb3YsI 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOIINE (DPU3HUECKHE BEJMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1aul
3aIllUCBIBATh KPATKOE YCIOBHE, BBISBIIATH HEOCTAIOUINE WM U30BITOYHbIE JaHHbIE, BRIOUPATh



3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIE JIJIsl peIICHHs], TPOBOIUTH PACUEThI U OLICHUBATh
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYCHHUS] GU3NYECKON BETMUHMHBI;

pacro3HaBaTthb MpooOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOJIOB,
UCIIOJIB3YS ONHMCAaHUE UCCIIEA0BAHNS, BBIICTAThH IPOBEPSIEMOE MPEANOI0KEHNE, OLICHUBATD
MPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIIeIOBAHMUS, 1€1aTh BBIBObI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIBITOB;

MIPOBOJIUTH OMBITHI M0 HAOIIOICHHUIO (PU3HUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB TEI
(u3yuenue BToporo 3akoHa HploToHa, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh MEpUOAa
KoJIeOaHUH MPY>KUHHOTO MAATHUKA OT MACChI IPy3a U )KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IbI MQJIBIX KOJIEOAHUH, TPSIMOJIMHEMHOE PacIIpOCTpaHEHUE CBETA, Pa3IoKeHne 0eIoro
CBETa B CIEKTP, U3yUEHUE CBOMCTB N300pakeHUs B IIJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolel JinH3e, HabJI0IeH!e CIUIOIIHBIX U IMHEHYaThIX CIIEKTPOB U3ITyUYEHUs):
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 060pyA0BaHMsI, ONUCHIBATH X0/
OTIBITA M €T0 Pe3yJIbTaThl, (OPMYINPOBATH BEIBOJIBL;

MIPOBOJIUTH MIPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeessis cpe/iHee 3HaUYCHHE
U3MEpsSieMON BEIMUMHBI (OKYCHOE PaCCTOSTHUE COOMpAIOIeH JTMH3bI), 000CHOBHIBATH BHIOOD
criocoba u3MepeHus (M3MepUTeIbLHOro Ipudopa);

MIPOBOAMTD UCCIIEIOBaHKUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYHMH C UCIIOIb30BAaHUEM MPSAMBIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHOM
CKOpPOCTH, NEpHoAa KoJeOaHni MaTeMaTUYECKOTO MasiTHUKA OT JAJUHBI HUTH, 3aBUCIMOCTH YyTJIa
OTpa)KEHMS CBETA OT yIJa MaJeHUs U yIiia NpejIoOMIICHHUS OT yIjia MajieHus): IIIaHUPOBaTh
UCCIJIEIOBaHKE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBAThH Pe3yIbTaThl MOITYYEHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIWYHMH B BUE TaOIMIl U IpaUKOB, J1e1aTh BHIBOJIBI 10 pe3yJIbTaTaM
UCCIJIEIOBAHMUS,

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETUUUH (CPEeIHSS CKOPOCTh U YCKOPEHHUE Tena
IIPU PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOAHOTO MaJACHHUs, KECTKOCTh MPYKHUHBI,
KO3(pPUILIMEHT TPEHUS CKOJIBKEHUs, MeXaHu4eckasi paboTa 1 MOITHOCTh, YaCTOTA U NEPHO/L
KoJie0aHUI MaTeMaTUYeCcKOro U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CUJIa COOMpArOLe JINH3HI,
palMoaKTUBHBIN (DOH): TNIAHUPOBATH U3MEPEHHsI, COOMPATh SIKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATH H3MEPEHHUS, CIICAYS TPEITI0KECHHON HHCTPYKIIMU, BBIYUCIISATh 3HAYCHNE BEIMYUHBI U
aHAJM3UPOBATh MOJYUYCHHBIC PE3YJIbTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;
co0JII01aTh MpaBHJia TEXHUKHU 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pas3nnyaTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (PU3MUYECKUX MOJIeNeil: MaTepuaibHas TOUKa,
abCoMIOTHO TBEPJIOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAsl JIMH3a, TUIaHeTapHas MOJIEb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO sIJIpa;

XapaKTepU30BaTh MPUHIIHIIEI IEHCTBHS N3yYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOICTB C
OIOPOI Ha MX ONHMCAHUS (B TOM YHCJIE: CIIUAOMETD, JaTUYMKH ITOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUS, paKeTa, 9X0JIOT, OUKH, IEPUCKOII, (hoToammapar, ONTUYECKUE CBETOBO/DI,
CIIEKTPOCKOII, I03UMETp, Kamepa BuiibcoHa), NCHoNb3ys 3HaHUSI O CBOMCTBAX (PU3HMUECKUX
SIBJICHUN ¥ HEOOXOIMMbIe (PU3NUYECKHIE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMBbI M CXEMaTHUHbIE PUCYHKH N3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHUYECKHUX MPOLECCOB NP PEHICHUH YUeOHO-TPaKTHYECKUX
3aj1a4u, ONTHYECKHE CXEMBbI [T OCTPOCHUS N300paskeHH B TUIOCKOM 3epKalie M coOuparomei
JIUH3E;

MPUBOIUTH MPUMEPHI (HAXOJUTh HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO HCIIOIb30BaHUS
¢bu3nyecKuX 3HaAHUM B MOBCEAHEBHOM KU3HU JIJIs1 o0ecrieueHus: 6e301MacHOCTH MPH 0OpallleHUH ¢
npubOpaMu U TEXHUYECKUMHU yCTPOHCTBAMU, COXPAHEHUS 3710POBbS M COOIIOIEHUS] HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpPYKaIOILEH Cpefe;

OCYIIECTBIATH MOMCK UH(pOpMAIMK (HU3NIECKOTO cofiepkaHus B IHTEpHETe, CaMOCTOSTENIEHO
(bopMyIHpys MOMCKOBBIN 3alIPOC, HAXOAUTD ITyTH ONPEEIICHUS JOCTOBEPHOCTH MOIYYEHHOM
MH(POPMALIMU HA OCHOBE UMEIOIIMXCS 3HAHUH U JJOTTOJTHUTEIbHBIX HCTOYHUKOB,;



UCIOJIb30BaTh MPH BBHIIOJHEHUHU YUEOHBIX 3a/IJaHUI HAYYHO-TIONMYJISIPHYIO TUTEPaTypy
(bu3HYECKOTO CoJiepKaHusl, CIPaBOYHbIE MaTepHalbl, pecypchl cetu HTepHeT, Bi1aieTh
npruéMamMH KOHCTIEKTHPOBAHUS TeKCTa, Mpeodpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3JlaBaTh COOCTBEHHbIE MMCHbMEHHBIEC U YCTHBIE COOOIIEHHS HA OCHOBE MH(pOPMALIUU U3
HECKOJIbKMX HUCTOYHUKOB (PU3UYECKOTO COAECPHKaHUsI, MyOJIUYHO TPECTABIATh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEA0BATENBCKON JEATEIBHOCTH, ITPH 3TOM IPAMOTHO MUCIIOJIb30BATh
M3YYEHHBIN MOHATUITHBIN anmapaT U3y4aeMoro pasjena (pU3uKu U COPOBOXK/IAaTh BBICTYIUICHUE
npe3eHTalne ¢ yaéToM 0COOEHHOCTEH ay TMTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne | HammeHoBaHMe pa3nenos un Kosin4ecTBO 4YacoB DNeKTPOHHbIe
n/ TeM nporpaMmmsbl Bce | KoHTposb | lMpakTnye (undpposble)
rn ro Hble cKne O6paBOBaTeJ'IbeIe
paboThl paboThl pecypchl
Pazpen 1. ®usuka m eé poJsib B NO3HAHMU OKpYy>XXaloLiero Mmupa
i' du3nka - Hayka O 2 bubnmnoTteka
npupone LLOK
https://m.edsoo.r
u/7f416194
%' dusnyeckne BeIMYnNHGLI 2 1 bubnnoteka
LLOK
https://m.edsoo.r
u/7f416194
_}," EcTecTBeHHOHay4HbIN 2 1 bubnunoTteka
MeTo/[ NMNo3HaHnA LOK
https://m.edsoo.r
u/7f416194
6

NToro no pasoeny

Paszpnen 2. NepBOHa4YaJsibHblie CBeAEeHUA O CTPOEHUM BeluecTBa

i' CTpoeHune BelwlecTBa 1 bubnnoteka
LIOK
https://m.edsoo.r
u/7f416194

2. 2 1

5 IBn>XeHune un bubnnoteka

B3auMoOencTBeune LIOK
YyacTuL, BewecTBa https://m.edsoo.r
u/7f416194

g' ArperaTtHble COCTOAHUA 2 bubnnoteka

BellecTBa LIOK
https://m.edsoo.r
u/7f416194

NToro no pasoeny >

Paspen 3. IBU>KeHue m B3aMmMogeucTeue Ten

‘I" MexaHun4yeckoe 3 Bnbnmnorteka

OBUXeHne LOK
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https://m.edsoo.
u/7f416194
;" NHepuns, Macca, 4 bubnunoTteka
MAOTHOCTb LIOK
https://m.edsoo.
u/7f416194
g' Cwuna. Buabl cun 14 1 Bunbnmnorteka
LIOK
https://m.edsoo.
u/7f416194
NToro no pasoeny 21
Paspen 4. laBneHue TBEPAbIX TeJl, XKMAKOCTEN U ra3oB
le' IlaBneHne. [Mepenaya 3 Bubnnorteka
naBneHunsa LIOK
TBEPObIMU Tenamu, https://m.edsoo.
XNOKOCTAMU U ra3amu u/7f416194
g' laBrieHne XMaKocTu > Bunbnmnorteka
LIOK
https://m.edsoo.
u/7f416194
g' ATMocCepHoe 6 bubnnoTteka
JaBJieHne LOK
https://m.edsoo.
u/7f416194
i' Nencrene »XuWOKoCTU =" / 1 Bubnnorteka
ra3a Ha Norpy>xéHHoe B LLOK
HUX Teno https://m.edsoo.
u/7f416194
NToro no pasoeny 21
Paspen 5. Pabota n MOWHOCTbL. dHEeprusa
‘rl" PaboTa n MOLWHOCTb 3 Bunbnnorteka
LIOK
https://m.edsoo.
u/7f416194
g' [MpoCTble MexaHN3Mbl > bubnmnoTteka
LIOK



https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.r
u/7f416194
5. 4 1 1
3 MexaHun4ecKkasa aHeprus bubnmnoTeka
LIOK
https://m.edsoo.r
u/7f416194
WToro no pasoeny 12
Pe3epBHOE BpeMs 3
OBLLIEE KONMYecteo | ©8 3 12
YACOB MO NMPOrPAMME
8 KJIACC
No HavmMmeHoBaHUVe Konn4yecTBO 4acos DNEeKTPOHHbIe
n/ pa3nesnoB U TeM Bce | KoHTposnb | lMpakTnye (undgpposeble)
mn nporpamMmbl ro Hble Ckune obpa3oBaTesbHble
paboThl paboThl pecypchbl
Paspen 1. Tennosble fABJIeHUA
%' CTpoeHue m| 7 bunbnnoTteka LLOK
CBONCTBA BeLlecTBa https://m.edsoo.ru/7
f4181ce
%' TennoBble Npouecchl 21 1 > Bubnnoteka LOK
https://m.edsoo.ru/7
f4181ce
28

WNToro no pasoeny

Paspen 2. dneKkTtpuieckue m

MarHUTHbIe ABJi1IeHuUuxA

%' DNeKTpnyeckume / 1 bubnunoteka LLOK
3apanbl. https://m.edsoo.ru/7
3aps>KeHHble Tena u f4181ce
NX B3anMooencTtBeume

%' MOCTOSAHHbIN 20 1 / Bunbnnorteka LIOK
/IEKTPUHECKUN TOK https://m.edsoo.ru/7

f4181ce

%' MarHmnTHble aBJIeHNSA 6 1 1.5 Bubnnorteka LOK

https://m.edsoo.ru/7



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

f4181ce
ﬁ' DNeKTpoMarHnTHasa 4 bubnunoTteka LIOK
NHOYKL NS https://m.edsoo.ru/7
f4181ce
37
WToro no pasoeny
Pe3epBHOe BpemMA 3
OBLLEE KOJMYECTBO| ©8 3 14.5
YACOB MO MNMPOIrPAMME

9 KJIACC
No HanmeHoBaHUMe Konn4yecTtBoO 4YacoB DNIEeKTPOHHbIe
n/ pa3nesnioB U Tem Bce | KoHTponb | lMpakTnye (uncpposble)
n nporpamMmsl ro Hble CcKue obpa3oBaTesibHblE
paboThl paboThl pecypchl
Paspen 1. MexaHun4yeckKkue siBJIeHUA
1' MexaHun4yeckoe 10 1 Bunbnmnoteka LIOK
OBUXXEeHune n https://m.edsoo.ru/7f4
Ccnocobbl ero 1a4ab
onmcaHus
%' B3anmopencrteue 2l 1 3 Bubnnorteka LOK
Ten https://m.edsoo.ru/7f4
1a4a6
%' 3aKOHHbI 10 3 bubnnoteka LIOK
coxXpaHeHns https://m.edsoo.ru/7f4
1a4a6
NToro no pasoeny 40

Paszpen 2. MexaHunueckue KosnebaHusa v BOJIHbI

2.

1 MexaHn4yeckmne

KonebaHus

7

3

Bubnmnorteka LIOK
https://m.edsoo.ru/7f4
1a4a6
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NN

MexaHun4yeckue
BOJIHbI. 3BYK

Bubnmnorteka LIOK
https://m.edsoo.ru/7f4
lad4ab

NToro no pasoeny

15

Paspnen 3. DneKTpoMarHMTHOE MoJie U 3J1IeKTPOMarHUTHbie BOJIHbI

‘1" DNeKTPOMArHUTH 6 2 bubnnoteka LLOK
oe none n https://m.edsoo.ru/7f4
3/IeKTPOMarHuUTH 1a4a6
ble BOJIHbI

NToro no pasoeny 6

Paszpen 4. CBeTOBbIe ABJIEHUA

‘1L 3aKOHHbI 6 2 Bubnnoteka LIOK
pacnpocTpaHeHus https://m.edsoo.ru/7f4
cBeTa la4ab6

g' JINH3bI 6 3 Bubnnoteka LIOK
N onTU4eckne https://m.edsoo.ru/7f4
npnbopbl 1a4ab

g' Pa3noxxeHune 3 2 Bubnnorteka LIOK
benoro cBeTa B https://m.edsoo.ru/7f4
CneKTp lad4ab6

NToro no pasoeny 15

Pa3zpen 5. KBaHTOBbIe iBJIeHUA

?' NcnyckaHue n 4 1 bubnunoTteka LLOK
norsaouwieHne https://m.edsoo.ru/7f4
cBeTa aTOMOM la4ab6

g' CTpoeHune 6 1 bubnnoteka LLOK
aTOMHOro agpa https://m.edsoo.ru/7f4

1a4a6

g' AnepHble / 1 1 Bubnnorteka LIOK
peakumnmn https://m.edsoo.ru/7f4

lad4ab6
17

NToro no pasoeny

Paspen 6. NoBTOpuTEeNnbHO-0000LWaOWLIMK MOAYNb
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?' NMoBTOpeHue n| ° 2 bubnnoTeka LOK
obobuieHne https://m.edsoo.ru/7f4
copep>xaHua la4ab6
Kypca (U3nNKN 3a
7-9 Knacc

NToro no pasoeny d

OBLLEE KONMYECTBO | 102 3 27

YACOB Mo

MPOIrPAMME

MOYPOYHOE IINIAHUPOBAHUE

7 KJIACC

Ne Tema ypoka Ko/sin4yecTBo 4acos

n/n Bcer | KoHTposbH | lMpakTuyec

0 ble paboThl | Kne paboThl

1

dunsmka — Hayka o npuponpe. dsneHus
npupoabl

1

dunsnyeckme aBJIeHNS

dunsmyeckme BeNnNYmHbI N UX
n3MepeHmne

Ypok-uccnepnosaHue "NsmepeHune
TeMmnepaTypbl NP NOMOLLA
XXUOKOCTHOIro TepMoMeTpa N gaTyumKa
TeMnepaTtypsb!"

MeToAbl Hay4YHOr O
no3HaHusa. OnucaHmne purusnyecknx
ABJIEHNN C MOMOLLbIO Moaenen

Ypok-nccnenosaHue "llpoBepka
rmnoTe3bl: AaJIbHOCTb NOMETa Wapuka,
MYyLWEHHOro ropnu3oHTasbHO, TEM
bonble, 4em 6osbLUIE BbICOTA MyCcKa"

CTpoeHune BewecTBa. OnbIThI,
[OKa3blBaloLWne AUCKPETHOE CTPOEeHMe
BellecTBa

IBV>XeHne yacTuy, BewlecTBa

Ypok-nccnepopaHme «OnbITbl N0
HabnoAEeHNI0O TENJIOBOIr0 paclunpeHns
ra3oB»

10

ArperaTH bleé COCTOAHNA BeleCTBa

11

OcobeHHOCTN arperaTHbIX COCTOSAHUN
Boabl. ObobLeHne No paspeny
«lMepBOHaYasibHbIE CBEAEHNS O
CTPOEHNN BeLlecTBa»



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

12

MexaHn4yeckoe aBuM>XeHune.
PaBHOMepHOe U HepaBHOMepHoe
OBUXeHne

13 | CKkopocTb. EQnHMLbLI CKOPOCTMK

14 | PacyeT NyTN U BPEMEHN ABUXXEHUS

15 | MHepuna. Macca — Mepa MHEPTHOCTU
Tes

16 | MnoTHOCTL BewecTBa. PacyeT Macchl n
obbemMa Tena no ero NJIOTHOCTMU

17 | NabopaTtopHaa paboTa «OnpeneneHune
MJAOTHOCTW TBEPAOro Tesia»

18 | PeweHne 3aga4d no teme "MNOTHOCTb
BelwlecTea"

19 | Cnna Kak xapakTepucTuka
B3aumonencTeusa Ten. Cuna ynpyrocTtu.
3aKoH Nyka

20 | JTabopaTopHasa paboTa «M3y4eHune
3aBMCUMOCTU PacCTsXKEHUS
(mnecdopmMaummn) NPy>XUHbI OT
MPUNOXKEHHOWN CUJIbI»

21 | dBneHune TaroteHmsa. Cnna TaxecTum

22 | CBAI3b MeXX Ay CUJION TSXKECTU N MacCom
Tena. Bec Tena. PeweHne 3agay no
Teme "Cuna T xectun"

23 | Cuna TAXKeCTU Ha Apyrux rnjaHeTtax.
dun3nyeckme XxapakKTeEPUCTUKN NNAHET

24 | amepeHune cua. JuHamomMmeTp

25 | Bec Tena. HeBecomMocCTb

26 | Cno)xeHune aByX CWJ1, HanpaBJieHHbIX MO
oaHoW nNpsaMon. PaBHooencTBytoLwas
CUn

27 | PeweHne 3aga4y no teme
"PaBHOOencTByoWwaa cnn"

28 | Cunna TpeHusa n eé suabl. TpeHne B
npupoae n TeExXHUKe

29 | JlabopaTopHasa paboTa «M3y4eHune
3aBMCUMOCTU CUJIbl TPEHUS
CKOJIbXKEHUNSA OT CUJIbl AaBIEHNSA U
XapaKTepa conpukacatoLmnxcs
MoBEepPXHOCTEN»

30 | PewueHne 3apay Ha onpeaeneHue
paBHOAEWNCTBYOLWLEN CUJIbI

31 | PeweHune 3apay no TeMam: «Bec Tena»,

«[pagnyeckoe nobpakeHmne cnn»,
«Cnnbl», «PaBHOOENCTBYOLWAA CUI»




32

KoHTposibHasa paboTa no TeMam:
«MexaHn4yeckoe gBmxeHme», «Macca,
NMAOTHOCTbL», «Bec Tena»,
«pachunyeckoe nsobpaxkeHme cun»,
«Cunbi»

33 | DaBneHune. Cnocobbl yMEHbLUEHNS U
yBeJINYEHNS NaBNEHNS

34 | laBneHue rasa. 3aBUCUMOCTb
haBneHus rasa ot o6bEMa,
TeMnepaTypsbl

35 |[llepepnayda gAaBneHna TBEPAbIMU
TesnaMun, XNAKOCTAMM N ra3zaMn. 3aKoH
Mackans

36 | laBneHune B XXNAOKOCTU U rase,
Bbl3BaHHOE AENCTBUEM CUJIbI TSXKECTU

37 | PeweHue 3a8a4 no teme «JlaBneHne B
XNOKOCTU U ra3e. 3akoH lNMackansa»

38 | Coobuatowmecs cocyabl

39 | 'nppaBamMyecKni npecc

40 | MaHoMeTpbI. [MOpPLUHEBOW XXNUOKOCTHbIN
HacocC

41 | ATmocdepa 3eMnnm 1 NPUYnNHLI eé
CyLLeCcTBOBaHUSA

42 | Bec Bo3ayxa. ATMocepHoe aaBJieHne

43 | U3mepeHue aTMOCGEePHOro gaBseHus.
OnbIT Toppuyennm

44 | 3aBMCMMOCTb aTMOC(hepHOro aaBseHuns
OT BbICOTbl HaJ, YPOBHEM MOpPS

45 | bapomeTp-aHepoua. ATmocdepHoe
AaB/ieHMe Ha pPa3/InYHbIX BbICOTaX

46 | PeweHwne 3agay no teme "
ATmMocepHoe aasneHune"

47 | JencTtBue XUOKOCTU U rasa Ha
MOrpy>XeHHoe B HMUX Teno. ApxmumMenosa
cuna

48 | JlTabopaTopHasa paboTa «OnpenenexHne
BblTaJIKMBAOLLEN CUSbI, ENCTBYIOLLEN
Ha Teso, MOrpy>XeHHoe B XXUAKOCTb>»

49 | JlTabopaTopHasa paboTa no Teme
«MccnepoBaHme 3aBUCUMOCTU Beca
Tena B BoAe oT 06bEMa norpy>XeHHom
B XXWUAKOCTb YacTu Tena»

50 | MnaBaHne Ten

51 | labopaTopHaa paboTa

"KOHCTpynpoBaHMe apeomMeTpa Uin




KOHCTpYyMpOBaHWe NOOKN U
onpepnesieHne eé rpysonogbeMHOCTN"

52

PeweHue 3aga4 no temam: «[1y1aBaHue
cynoB. BozgyxonnaBaHue», «[laBieHune
TBEPAbIX TeJ, XNOKOCTEN U ra30B»

53

KoHTponbHasa paboTa no teme
«JlaBneHne TBEPAbIX TEN, XUOKOCTEN 1
rasos»

54

MexaHunyeckas paboTta

55

MowHoOCTb. EAMHMUBbI MOLWHOCTW

56

Ypok-nccneposaHume "PacyéeT
MOLLHOCTHN, pa3BMBaeMon Npu nogbLEMeE
no nectHuuye"

57

MpocTble MexaHu3Mbl. Pbivar.
PaBHOBECKE CUJ1 Ha pblyare

58

Pbl4arn B TexXHMKe, 6bITY U Npupoae.
NabopaTopHas paboTa «MccnenosaHune
yCNIOBMIA paBHOBECUS pblyara»

0.5

59

PewweHue 3aga4 no teme «YcJsioBuS
paBHOBECUSA pblHara»

60

KoadhpurumeHT nosesHoro oencreng
MexaHunsMma. JlabopaTtopHaa paboTa
«N3mepeHmne KIMO HakKNOHHOW
MJOCKOCTU»

0.5

61

PeweHwne 3apgay no teme "PaboTa,
MowHocTb, KIMNAa"

62

MexaHun4eckas saHeprusa. KuHeTtunyeckas
M NoTeHUManbHasa aHeprmgd

63

3aKOH COXPaHEHUS MeXaHN4YeCKown
3HEeprum

64

YpPOK-3KCMEepUMeHT MNo Teme
"JKCrnepnMeHTasibHoe onpeneneHmne
N3MEHEHUA KUHETUYECKON N
noTeHuMasbHOW SHeprun npu
CKaTbIBaHWUN Tesa Nno HakKJIOHHOW
MJoCcKoCcTn"

65

KoHTposibHasa paboTa no Teme «PaboTa
M MOLLUHOCTb. DJHeprusa»

66

Pe3epBHbIN YpoK. PaboTa Cc TekCTamun
no Teme "MexaHn4yeckoe aBuxeHume"

67

Pe3epBHbIN YpoK. PaboTa Cc TekCTamun
rno TemMe "[laBneHune TBEPAObIX Ten,
XXNOKocTen n rasos”

68

Pe3epBHbIN YpoK. PaboTa ¢ TekcTamu
no Tteme "PaboTta. MowHOCTb. dHeprmng"




OBLEE KOJIMHECTBO HYACOB IO 68 3 12

NMPOIrPAMME

8 KVIACC

No Tema ypoka KosnnyecTBo 4acos

n/n Bcer | KoHTponbH | lMpakTuyec
0 ble paboTbl | Kne paboThbl

1

OCHOBHbI€ MONOXXEHUSA MONEKYISPHO-
KWHETNYECKON TEOPUUN N NX OMbITHbIE
NoATBEPXAEHUNS

Macca n pa3Mmep aToMOB N MOJIEKYJ

Mopgenn TBEPAOro, XXNUOKOro v
ra3o06pa3HOro COCTOAHUN BelLecTBa

Ob6bACHeHMe CBOMNCTB TBEPAOrO,
XXNOKOro 1 razoobpasHoro COCToOAHNN
BeLlecTBa Ha OCHOBE MOJIOXKEHUN
MOJIEKYNIAPHO-KUHETNYECKOW TEOPUN

Kpuctannmyeckme n amoppHblie Tena

CmayvymBaHume N KannnngapHoOCTb.
[ToBEpXHOCTHOE HaTaXeHune

TennoBoe pacllMpPeEHNE N CXKATUE

TemnepaTypa. CBSA3b TEMMNEpaTypbl CO
CKOPOCTbIO TEMJIOBOrO ABMXXEHUSA
YyacTuu

BHyTpeHHSss aHeprus. Crnocobbl
N3MEHEeHNA BHYTPEHHEN 3HEPT UK

10

Buabl Tennonepenaymn

11

YpoK-KoH(pepeHumna "lNpakTunyeckoe
MCNOJsb30BaHME TEMJI0BbIX CBONCTB
BelleCcTB U MaTepunasioB B LLendax
dHeprocbepexeHns"

12

KonnyecTtBo TensioThl. YaoenbHas
TEernJ10eMKOCTb

13

YpaBHeHMe TensoBoro banaHca.
TennoobmeH 1 TensioBoe paBHOBeECKE

14

JNlabopaTopHaa paboTa "iccnenosaHue
ABNEeHnsa TennoobmeHa npu
CMELUNBAHNN XONIO4HOW U ropayen
BOAObI"

15

Pac4yeT Konm4yecTBa TeNJJOThl,
Heobxogumoro ans HarpesaHWd TeJla "
BblAENAEMOI0O UM MPN OXJaXaeHNN

16

JNlabopaTopHaa paboTa "OnpepneneHne
yoeslbHON TenJI0eEMKOCTW BeulecTea"

17

SHeprua Tonauea. YaoenbHas TensoTta
CropaHus

18

MnaBneHune un oTBeEpOEBaAHNE




KPpUCTaJlJIn4eCKnNX t1es. YoenbHas
TEernJsioTa nJjaBJsieHNsA

19

JNlabopaTopHas paboTa "OnpeneneHue
yOesibHOW Ten0Thl NAaBaeHnsa nbaa"

20

Mapoobpa3oBaHMe N KOHOEHCALUS.
NcnapeHune

21

KnneHwne. YoenbHaa TensoTa
napoobpa3oBaHUA N KOHOEHCALMN.
3aBUCUMOCTb TeMnepaTypbl KNNEHUS
OT aTMOC(EPHOro AaBJieHNA

22

Bna>xHocTb Bo3ayxa. JlabopaTopHas
paboTa "OnpeneneHne OTHOCUTENLHON
BJ1IaX>XHOCTN BO34yxa"

23

PelwweHne 3aga4y Ha onpepensieHne
B/1a>XHOCTW BO34YyXa

24

MpuHUWNBLI paboTbl TENOBbLIX
nsuratenen. Naposas TypbuHa.
[Buratenb BHYTPEHHEro CropaHns

25

KMNO Ttennosoro gsurartensd. TensioBble
ABUraTeNn 1 3alinTa OKPY>KatoLLEen
cpenbl

26

3aKOH COXpPaHEHWUS N NpeBpaLleHuns
SHEeprun B TEMJIOBbLIX NpoLeccax

27

MoaoroToBKa K KOHTPOJIbHOM paboTe no
Teme "Tennosble aBnieHNA. I3meHeHne
arperaTHbIX COCTOSIHUW BewlecTBa"

28

KoHTponbHasa paboTa no Teme
"TennoBble ABneHnA. IameHeHne
arperaTHbIX COCTOAHUW BewecTBa"

29

dnekTpusauna Ten. [isa pona
SNIEKTPUHECKNX 3apAn0B

30

Ypok-uccneposaHue "InektTpmnsaumsa
Ten NHOyKunen n npwu
CONPUKOCHOBEHUN"

31

B3anmopgencrTeme 3apsKeHHbIX Tesl.
3akKoH KynoHa

32

dnekTpuyeckoe none. Hanps»KeHHOCTb
37leKTpuyeckoro noas. MpuHumn
Cynepno3nLmn 31eKTPUYecKmnx rnonemn

33

HocuTenu anekTpmnyecknx 3apsaos.
2dnemMeHTapHbIN 3apan. CTpoeHune
aToMa

34

MPOBOOHVKN U ONSJTEKTPUKN. 3aKOH
COXPaHeHUs 3NEeKTPUYECKOro 3apsaaa

35

PewleHune 3aga4y Ha NnpuMeHeHune




CBOWCTB 3JIEKTPUYECKNX 3apanoB

36

DNEKTPUYECKUN TOK, YCJIOBUSA €ro
cyuiectBoBaHuA. NICTOYHNKN
3N1IEKTPMNYECKOro TOKa

37

[encTBns aNeKTpPpU4eCcKoro Toka

38

Ypok-nccnegoBaHune "lencreune
31IEKTPMNYECKOro nosid Ha NPOBOOHUNKM
N ON3NEeKTPUKn"

39

DNeKTPUYECKMN TOK B MeTannax,
XXUIAKOCTAX N ra3ax

40

dneKkTpuyeckas Luenb U eé cocTaBHble
4YacTw

41

Cwunna Toka. JlabopaTopHas paboTa
"'smepeHune n peryanpoBaHue Cubl
TOoKa"

0.5

42

DNIeKTpUYeckoe HanpsaxxeHue.
BonbT™MeTp. JlabopaTopHasa paboTa
"I3mepeHne n peryanposaHue
Hanpsa>xeHuna"

0.5

43

ConpoTuBiieHNe NpoBOLOHUKA.
YaenoHoe conpoTuBJieHNe BellecTBa

44

JNlabopaTopHasa paboTa "3aBUCUMOCTb
3/1IeKTPNYECKOro CONpPOTMBIIEHNSA

NMPOBOAHWKA OT ero AJIMHbI, njaowaanu
rnonepeYyHoro ce4yeHmsa n maTepmana"

45

3aBUCUMOCTb CUJ1bl TOKa OT
Hanpsa>xeHus. 3akoH OMa Ond yyacTka
Lenm

46

JlabopaTopHaa paboTa "iccnenosaHue
3aBMCUMOCTW CUJbl TOKA, NAyLero
4yepes pe3ncTop, OT CONPOTUBIIEHNS
pe3ncTopa 1 Hanps>XeHns Ha
pe3sncrtope"”

47

[MocnepnoBaTesibHOE 1 MapannesibHoe
coegnHeHnd NnpoBOOHNKOB

48

JNlabopaTopHaa paboTa "lMpoBepka
NpaBu/ia CIOXXEHNA HaNps>XeHun npu
nocsieaoBaTesIbHOM COeAUHEHUN ABYX
pe3ncTopoB”

49

JNlabopaTopHaa paboTa "lMpoBepka
npaBwuia ons CUbl TOKa Npu
napanienbHOM COeaUHEHUN
pe3ncTopoB”

50

PelwweHne 3agay Ha npuMmeHeHune
3akoHa OMa and passiM4Horo




coegnHeHnd NnpoBOOHNKOB

51

PaboTa 1 MOWHOCTb 3/1IEKTPUYECKOr0
TOKa. 3aKoH [xoynsa-JleHua

52

JNlabopaTopHaa paboTa "OnpepneneHune
paboTbl N MOLWHOCTN N1EKTPUYECKOr0
TOKa"

53

dnekTpuyeckme uenun n notpebuntenn
3/IEKTPMNYECKON SHEPrun B bbITY.
KopoTKoe 3aMblKaHue

54

NMoAroToBKa K KOHTPOJIbHOW paboTe no
Teme "DneKTpudeckmne sapaabl.
3apsaA>XeHHble TeNna n nx
B3ammMoaencTeus. NoCTOAHHbLIN
SNEeKTPUYECKNN TOK"

55

KoHTposnbHasa paboTa no teme
"JnekTpunyeckmne 3apsaabl. 3apsaXKeHHbIe
Tesla N NX B3aNMOLENCTBUS.
[MOCTOAHHBLIN 3N1EeKTPUYECKNIN TOK"

56

NMoCTOAHHbIE MArHUTbI, UX
B3amMoaoencTeme

57

Ypok-nccnegosaHune "N3yvyeHne nosen
MOCTOSAHHbLIX MarHnToB"

58

MarHmnTHoe none. MarHnTHoOe none
3eMJIN U ero 3Ha4YeHune OJis XU3HU Ha
3emMne

59

OnbIT IpcTena. MarHnTHoe nose
3N1EeKTPUYECKOro Toka MarHmTHoe none
KaTYLKN C TOKOM

60

NMpuMeHeHne 3/1IeKTPOMarHMToB B
TexHuke. JlabopaTopHas paboTa
"N3y4yeHne nencTeBma MarHUTHOro Nonag
Ha NMPOBOOHWUK C TOKOM"

0.5

61

dneKTpoaBuraTesib MOCTOAHHOIO TOKa.
Ncnonb3oBaHue anekTpoaBuraTesen B
TEXHNYECKNUX YCTPOMUCTBAX U Ha
TpaHcrnopTe. JlabopaTopHasa paboTa
"KOHCTpyunpoBaHMe n nsyyvyeHune pabotsol
3neKTpoaBuratens”

62

OnbITbl Papanes. 3aKoH
3/IEKTPOMArHUTHON UHAOYKLUNN.
Mpasuno JleHuya

63

dnekTporeHepaTop. Cnocobsl
MOJIYYEHNS 3NTIEKTPNYECKOWN SHEPTUMN.
DNeKTPOCTaHUMMN Ha BO30OHOBNSIEMbIX
NCTOYHNKAX SHEPrnn




64

MoaroToBKa K KOHTpoJsibHOM paboTe no
TeMe "DNneKTpunyeckme v MarHUTHble
aABseHna"

65

KoHTponbHasa paboTa no teme
"JnekTpunyeckmne n MarHUTHbIE
apneHmna"

66

Pe3epBHbIN YpoK. PaboTa ¢ TekcTamu
no teMme "Tennosble gBneHNsA"

67

Pe3epBHbIN YpoK. PaboTa ¢ TekcTamun
no TemMe "MNOCTOSAHHbBIN 3/TIeKTPUNYECKUN
TOK"

68

Pe3epBHbIN YpoK. PaboTa ¢ TekCTamun
no teme "MarHuTHble asneHuna"

OBLUEE KOJINYECTBO HACOB MO 68 2 14.5
NMPOIrPAMME
9 KJIACC
Ne Tema ypoka Konn4yecTBO 4acoB
n/n Bcer | KoHTposbH | MpakTn4yec
0} ble pa6OTbI Kne
paboThbl
1 MexaHun4yeckoe gBu>XeHwue. 1
MaTepunanbHasa TOYKa
2 Cunctema otcyeTa. OTHOCUTENIBHOCTb 1
MeXaHNYeCKOro ABMXEeHNS
3 PaBHOMepHOE NpsaAMOJZINHENHOE 1
OBUXEeHne
4 HepaBHOMepHOE NPSAMOJZINHENHOE 1
nsuxeHune. CpegHaa U MrHOBEHHas
CKOPOCTb
5 MpaMonnHenHoe paBHOYCKOPEHHOE 1
OBUXXeHne. YCKopeHune
6 CKOpOCTb NMPAMOJINHENHOI O 1
PaBHOYCKOPEHHOro ABum>XeHud. [ paguk
CKOPOCTH
7 JlabopaTopHaa paboTa "OnpepneneHne 1 1
YyCKOpEeHUsa Tena npu
PaBHOYCKOPEHHOM ABUXXEHUN MO
HaKJIOHHOW MJI0CKOCTN"
8 CeoboagHoe nageHue Ten. OnbIThl 1
Flannnes
9 PaBHOMepHOe ABU>XXeHUeE Mo 1
OKpPY>XHoOCTW. lNepnoa v 4acToTa
obpaweHuns. JinHenHasa n yrnoBsas
CKOPOCTU
10 | LleHTpoCTpeMUTENbHOE YCKOPEHNEe 1




11

MepBbI 3aKOH HblOTOHA. BeKTop cuibl

12 | BTOopoun 3aKOH HblOTOHa.
PaBHOOeNCTBYOLWAa cuia

13 | TpeTun 3akKoH HblOTOHA.
Cynepnosnumns CUJi

14 | PeweHune 3a0a4 Ha NpUMeEHeHUe
3aKOHOB HbIOTOHa

15 | Cnna ynpyrocTtu. 3akoH Nyka

16 | PeweHue 3apgay no teme «Cuna
ynpyroctm»

17 | NNabopaTopHasa paboTa «OnpepeneHune
XKECTKOCTU NPY>XXUHbI»

18 | Cnna TpeHus

19 | PeweHue 3apay no teme «Cuna
TPEHUA»

20 | labopaTopHaa paboTa "OnpeneneHne
KO3(ppnLMeHTa TPeHNa CKONbXXeHna"

21 | PeweHne 3aga4y no Teme "3aKoHbI
HbtoToHa. Cuna ynpyroctun. Cuna
TpeHna"

22 | Cnna TAXKeCTn N 3aKOH BCEMUPHOIO
TAroTeHus. YckopeHue csobogHoOro
nageHuns

23 | YpoK-KOH(epeHunsa "dBmxeHne Ten
BOKPYI rpaBUTaLMOHHOIO LeHTpa
(ConHeyHasa cuctema). Nanaktnkn"

24 | PeweHune 3agay no teme "Cuna
TAXKECTM N 3aKOH BCEMUPHOIO
TAroreHmna"

25 | lNepBas KOCMUYECKas CKOPOCTb.
HeBeCcoOMOCTb 1 neperpyskun

26 | PaBHOBECME MaTepuasibHOM TOYKMN.
AbcontoTHO TBEpaoe Teno. PaBHoBecune
TBEPAOro Tena C 3aKpennéHHOn OCbio
BpalleHuns

27 | MOMeHT cunbl. LLleHTp TaXxecTun

28 | PeweHune 3agay no teme "MomMeHT
cunbl. LUeHTp TaxecTn"

29 |loAaroTtoBKa K KOHTposbHOW paboTe no
Teme "MexaHun4eckoe OBUXKEeHue.
B3anmopgencteue ten"

30 | KoHTposibHaga paboTa no Teme
"MexaHn4yeckoe OBuMXKeHune.
B3aunmopencteue ten"

31 | mnynbc Tena. MMnynbC cnbl. 3aKOH




CcoXpaHeHnsa nmnysabca. Ynpyroe u
Heynpyroe B3anMoaencTeme

32

PewweHne 3apnay no teme "3akoH
COXpaHeHunda nMmnynsca"

33

YpoK-KOH(pepeHumna "PeakTuBHoe
OBU>XEeHKe B npupone n tTexHmke"

34

MexaHun4yeckas paboTa 1 MOLLHOCTb

35

PaboTa cunbl TAXXeCTu, CUbI
YyNpPYyrocTu n CUsbl TPEHWUS

36

JNabopaTopHas paboTa «OnpeaneneHne
paboTbl CUAbI TPEHUSA NpPU
PaBHOMEPHOM ABUXXEHUN Tena rno
FrOPWU30HTAJIbHOW MOBEPXHOCTU

37

CBs3b 3HEprum n paboTsol.
MoTeHunanbHasa sHepPrus

38

KnHeTun4yeckad aHepruna. Teopema o
KUHETUYECKOW SHEPrnn

39

3aKOH COXpPaHeHNs aHepruv B
MeXaHUuKe

40

JlabopaTopHasa paboTa «N3y4veHune
3aKOHa COXpPaHEeHWUs aHeprum»

41

KonebaTenbHoe ABM)XEHWEe N ero
XapPaKTEPUCTUKN

42

3aTyxatowme KosebaHuns.
BblHY )X AeHHble KonebaHuns. Pe3oHaHC

43

MaTeMaTn4eCKUm N NPY>XNHHbIN
MasATHUKN

44

Ypok-uccnenoBaHme «3aBUCMMOCTb
nepuona KosnebaHnm oT XKECTKOCTU
NPY>XWHbI U MacChbl rpy3sa»

45

lMpeBpallyeHne sHeprm nNpun
MexXaHNU4YeCcKnx KonebaHnax

46

JNlabopaTopHasa paboTa «OnpeneneHune
4acTOTbl U Nepuona KonebaHunm
NPY>XXWHHOI0 MassTHUKa»

47

JlabopaTopHas paboTa «[lpoBepka
He3aBUCUMOCTMN nepuoaa KosebaHunmn
rpy3sa, NOABELIEHHOr0 K HUTK, OT
MacCCbl rpysa»

48

MexaHun4yeckume BosHbl. CBOMCTBA
MeXaHWU4YeCKnX BOJIH. [NpofonbHbIE U
rnonepeYvHblie BOJIHbI

49

Ypok-KoHpepeHuna "MexaHn4yeckune
BOJIHbI B TBEPAOM Tene. Cencmmnyeckumne
BOJIHbI"




50

3BYyK. PacnpocTpaHeHne u oTpakeHune
3BYKa

51

Ypok-nccneposaHue "HabnwogeHue
3aBNCMMOCTW BbICOTbI 3BYKa OT
4acToThbl"

52

(POMKOCTb 3BYKa M BbICOTaA TOHA.
AKYCTNYECKUN pe30HaHC

53

Ypok-KoH(epeHUna "YnbTpa3ByK U
MH(pPa3BYK B npupoae n TexHuke"

54

MoaroToBKa K KOHTpoOJsibHOM paboTe no
TeMme "3aKOoHbl COXpaHeHus.
MexaHn4yeckne KonebaHmsa U BoHbI"

55

KoHTponbHasa paboTa no Teme "3aKOHbI
CcoxXpaHeHuns. MexaHn4yeckune
KoniebaHns n BOHbI"

56

DNIeKTpOMarHMUTHoOeE MnoJie.
DJIeKTPOMAarHNTHbIE BOJIHbI

57

CBOWCTBA 3N1E€KTPOMArHUTHbIX BOJIH

58

Ypok-KoHpepeHuna “Wkana
3N1eKTPOMArHUTHbIX BOJIH.
Mcnonb3oBaHWe 31eKTPOMarHUTHbIX
BOJIH OJ19 COTOBOW CBA3N"

59

Ypok-uccneposaHue "N3yvyeHune
CBONCTB 3JIEKTPOMArHUTHbIX BOJIH C
MOMOLLbIO MOBUBLHOro TesnedoHa"

60

PelwweHne 3anay Ha onpepesieHne
HaCTOThbl N OJINHbI 3J'IEKTpOMaI'HVITHOVI
BOJIHbI

61

JNeKTpoMarHnTHada npupona ceeTa.
CkopocCTb cBeTa. BosiHOBbIE CBOWCTBA
cBeTa

62

NcTo4HUKM cBeTa. NpaMmonnHenHoe
pacrnpocTpaHeHne cBeTa. 3aTMeHus
CosiHua v JlyHbl

63

3aKOH OTpa>keHna ceeTa. 3epkana.
PelweHne 3agay Ha npuMmeHeHune
3aKOHa OTpa)KeHns cBeTa

64

MpenomneHue ceeTa. 3aKOH
rnpesoMJeHnsa ceeTa

65

[MTonHOe BHYTpeHHee oTpa)keHune
cBeTa. icnosib3oBaHMe NOJIHOIro
BHYTPEHHEro oTpakeHus B
ONTNYECKNX CBETOBOOAX

66

JlabopaTopHaa paboTa "iccnenosaHue
3aBUCMMOCTW yrsa rnpesomMsieHuns




CBETOBOIO Jiyya OT yrja nageHusa Ha
rpaHuue "Bo3gyx-crekno""

67 | Ypok-KOH(bepeHuUMs "icnonb3oBaHme
MOJIHOIO BHYTPEHHEr 0 OTPaXKEHMUS:
CBEeTOBOAbl, ONTUKOBOJIOKOHHAasa CBA3b"

68 | JInH3bl. ONTNYeCcKasa cuaa JINH3bI

69 | MNocTpoeHune n3obpa>keHnm B 1MH3ax

70 | JTabopaTopHas paboTa "OnpeneneHue
(POKYCHOIro pacCToAHMA U ONTUYECKON
cunbl cobupatoen NnMH3bI"

71 | Ypok-KoHGepeHuna "OnTnyeckme
NMH30BbIe Npnbopsb!”

72 | 'na3 Kak onTnyeckas cuctemMa. 3peHune

73 | YpoK-KOH(epeHUnsa "[edeKTbl 3peHuns.
KaK COXpaHUTb 3peHune”

74 | Pa3no>eHune 6enoro ceeta B CreKTp.
OnbiTbl HetoTOHaA. Crio)xeHune
CreKTpasibHbIX LBETOB. [Ancnepcus
cBeTa

75 | JlTabopaTopHasa paboTa "OnbITbl NO
pa3sioXeHunto 6enoro ceeTta B CNEKTP U
BOCMNPUATUIO LUBETA NpeaMeToB npu nx
HabnogeHun Yyepes LUBETOBbIE
dbunnbTpbl"

76 | YpoK-NpaKTUKyM "BOJIHOBbLIE CBONCTBA
cBeTa: aucrnepcus, nHtepdepeHumns n
andpakuma"

77 | OnbITbl Pesepgopna v nnaHeTapHas
MoAeslb aToMa

/8 | lMoctynatbl bopa. Mogenb atoMma bopa

79 | icnyckaHue v noriolweHne ceeTa
aToMOM. KBaHTbI. JInHen4yaTble
CreKTpbl

80 | Ypok-npakTukym "HabnwogeHune
CMNeKTpOoB ncnyckaHmg"

81 | PagMOaAKTUBHOCTb U €é BMAabI

82 | CTpoeHue aToMHOro sapa. HyknoHHas
Moaesnb

83 | PagnmoakTuMBHbIE NpeBpaLLeHus.
N3oTonbl

84 | PeweHmne 3aga4y No Teme:
"PagnoakTmBHbIE NpeBpalleHna”

85 | epuopa nonypacnaga

86 | Ypok-KoHepeHunsa "PaanoakTUBHbIE

n3nyvyeHnsa B Npupoae, MeanumHe,




TexHunke"

87

AoepHble peakunin. 3aKoHbI
COXpaHeHnsa 3apAn0oBOro U MaccoBoro
yncen

88

JHeprusa cBA3n aToMHbIX agep. Cea3b
MacCCbl N SHEepPrunn

89

PeweHune 3agay no temMe "dAaoepHble
peakunn"

90

Peakunun cnHTesa n geneHuns aaep.
NcTo4HUKM s3Heprum ConHua n 3834

91

YpoKk-KoHpepeHUna "AnepHas
SHepreTuka. lencreus
PaANOaKTUBHLIX N3TYHYEHUW Ha XXUBbIE
opraHm3mbl"

92

MoaoroToBKa K KOHTPOJIbHOM paboTe no
TeMe "INeKTpoMarHUTHoe nose.
DNEeKTPOMArHNTHbIE BOJIHbI.
KBaHTOBblIe fABJIeHNS"

93

KoHTposnbHasa paboTa no teme
"2nekTpoMarHmMTHoe none.
DJ/IeKTPOMArHNTHbIE BOJIHbI.
KBaHTOBbIE AB/1IeHNSA"

94

MosTOpeHune, obobuieHmne.
JNlabopaTopHble paboThl MO Kypcy
"BlanmopencTteue ten"

95

MoBTOpeHune, obobuieHne. PeweHune
pacYeTHbIX N Ka4YeCTBEHHbIX 3a4a4y no
Teme "TennoBble npotecchl”

96

MosTopeHune, obobLieHme. PeleHne
pacyYeTHbIX N Ka4eCTBEeHHbIX 3a4a4 no
Teme "KI[ TennosBbIX agBuratenen

97

MoBTOpeHune, obobuieHne. PeweHune
pacyeTHbIX N KA4eCTBEHHbIX 3a4ay Mo
Teme "KI][ 3/1eKTpoyCTaHOBOK"

98

MosTOpeHune, obobuieHme.
JlabopaTopHble paboThl MO Kypcy
"CBeToBble aBneHuns"

99

MosTopeHune, obobuieHme. PaboTa C
TeKCTaMun Nno TemMe "3aKOHbI
COXpaHeHnsa B MexaHuke"

100

NMosTOpeHune, obobueHme. PaboTa C
TekcTamMum no temMme "KonebaHua n
BOJIHbI"

101

MosTOpeHune, obobuieHne. PaboTa C
TekCcTamMu no teme "CBeToBble




apneHma"

102 | MoBTOpeHue, obobuieHme. PaboTa C
TekcTamMu no Teme "KBaHTOBasA U
anepHasa pusmnka"

OBLWEE KOJTMYECTBO HACOB T10
NPOIrPAMME

102
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