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1. COIEPXKAHUE VYYEBHOI'O TIPEIMETA C YYETOM PABOYEHN
IMPOI'PAMMBI BOCIIUTAHUA

7 KJIACC

Paznen 1. ®us3uka u eé poJb B NO3HAHUM OKPY:KAIOIIEro Mupa.

®u3uka — Hayka o mpupoxe. fABneHus npuponbl. OU3NYECKHE SABIECHUSA:
MEXAHUYECKHUE, TETUIOBBIE, JJIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckne BeMUYUHBL. M3mepenune ¢uznueckux BennduH. Duznyeckue
npubopsl. [TorpemHocts u3mepenuit. MexayHapo/aHasi CUCTeMa €UHUILI.

Kak ¢wusuka w papyrue ecTeCTBEHHbIE HAYKH H3Y4YalOT MPUPOJY.
EcTecTBeHHO-HAy4YHBI METOJ MO3HAHUS: HAONIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaeMoro sipieHus. Onucanue GU3NIECKUX SIBICHUHN C ITOMOIITBI0 MOJIEIEH.

Hemoncmpayuu.

1. MexaHn4eckue, TEIJIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusuyeckue NpuOOPHI U MpoIeaypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U (pPOBBIM IPHUOOPOM.
Jlabopamopmuuvie pabomel u onvimeul.
1. OmnpeneneHue eHbI IeTSHUs MKaTbl U3MEPUTEIBHOTO NMpuodopa.
2. M3mepeHue pacCTOSIHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPIOTO TeEA.
4. OmnpeneneHue pa3MepoB MaJbIX Te.
5. M3mepenue Ttemriieparypbl MPU NOMOIIM KUAKOCTHOTO TEPMOMETpA H
JIaTYNKA TEMIIEPATYPHI.

6. IlpoBeneHue uccienoBaHUs MO MPOBEPKE THUIMOTE3bl: NAIBHOCTH IOJIETA
iapyKa, MyHneHHOT0 TOPU30HTAIBHO, TeM OOJbIlIe, YeM OOJbIle BhICOTA
IycKa.

Paznen 2. [lepBoHayajibHbIE CBEEHUSA O CTPOCHUH BelIeCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>kenne yactull BemecTtBa. CBSI3b CKOPOCTH JBHJKEHHUS YacTUIl C
TemriepaTtypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaummoseiicTBue dacTwil
BEILIECTBA: MPUTSIKEHUE U OTTATKHUBAHUE.

ArperaTHbl€ COCTOSIHHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTaUTMYECKHX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUM BOJIBL.



Jemoncmpayuu.

1. HabOmrogeHue OpOyHOBCKOTO JIBHKEHHSI.

2. HaGmonenue nuddysum.

3. HabGnronenue  sABieHM,  OOBACHSIOUIMXCS  MPUTSIKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIB30BAaHUEM

dboTorpaduii).

2. OmnbIThI IO HAONIOAEHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

3. OmbITHI MO 0OHAPYKEHUIO ACUCTBHUS CHUIT MOJICKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBuskeHre U B3aMMOJAeCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM IBHKEHUH. Pacuér myTtu u
BPEMEHU JABUKEHHUS.

SlBnennie wHepIMU. 3aKOH HHEpHUHU. B3auMojeiicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHsS Teln. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTE BemiecTBa. CBA3b IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJT B €IMHUIIE
00bEMa BellecTBa.

Cuita Kak xapakTepuUCTHKa B3aumozehcTBus Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHune cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIE€HUE TATOTEHUS U CUjia
TskecTH. Cuiia TSKECTH Ha JIpyTux miaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAIPABJIEHHBIX 0 OJHOW npsMoM. PaBHOonencTByromas cui. Cuiia TpeHus.
Tpenue CKONbKEHUS U TpeHUE MoKos. TpeHne B MpUpoe U TEXHUKE.

Hemoncmpauuu.

HabGntonenue MexaHn4eckoro ABMKEHUs Tea.
N3mepenne ckopoCcTH NPSIMOJIMHEITHOTO ABUKEHHS.
HaGnronenue siBIeHUST HHEPITUU.

CpaBHeHHE Macc 10 B3aMMOJIEHCTBUIO TEJL.
CrnoxeHue cuil, HalpaBJICHHbBIX 10 OJHON MPSIMOM.

Jlabopamopusie padbomul u onvimel.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIApUKA B )KUJIKOCTH,
MOJIENU NEKTPUUIECKOTO aBTOMOOWIIS U TaK Jaliee).

2. OmpeneneHue cpeaHEd CKOPOCTH CKOJbKEHUs OpycKa WM IIapuKa Io
HAKJIOHHOH IIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

4. OmbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsLKEHUs (Aeopmarium)
NPY>KAHBI OT IPUIIOKEHHOMN CHUJIBI.

1
2
3
4, Ha6JII-OI[eHI/IC N3MCHCHUA CKOPOCTHU IIpH B3aMMO/ICHCTBUU TEJl.
5
6.



5. OnbITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapaKTepa CONMPUKACAIOMINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

JaBnenue. CriocoObl yMEHBILIEHUSI U YBEIWYEHUS JlaBiieHud. JlaBieHue rasa.
3aBUCHUMOCTh JIaBJICHUS raza oT 00BbEMa, TemmepaTypbl. llepemaua maBieHUs
TBEPABIMU TEJNIAMH, XKUAKOCTIMH W razamu. 3akoH Ilackans. [IHeBMaTmueckue
MalllMHbl. 3aBUCUMOCTb JAaBJICHUSI KUJKOCTH OT TIyOWHBL. ['MapocTarndeckuii
napagokc. CooOmaromuecs: CoOCyibl. [ npaBinueckue MeXaHu3Mbl.

Atmocepa 3emnu u atmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3MyIIHONW 000s0ukn 3emiu. OmbiT Toppudennu. M3mepenune atmochepHOTO
JaBJICHUs. 3aBUCUMOCTh aTMOC(HEPHOIo AaBJIEHHUS OT BBICOTHI HaJl yPOBHEM MODSI.
[TpuGops! 151 U3MEpeHUs aTMOCPEPHOTO AaBICHUS.

JlericTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO0. BelTankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUA ra3a OT TeMIEPaTyphl.

Ilepenava gaBineHUs KUIKOCTHIO U Ta30M.

CooOlmarommmecs: CoCcy/ibl.

['mppaBmrueckui mpecc.

[IposiBieHue nercTBUsS aTMOCHEPHOTO JABIICHHUS.

3aBUCHMOCTD BBITATKMBAIOIICH CUJIBI OT 00bEMA MOTPYyKEHHOM YacTu Tejaa

Y INIOTHOCTH KHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcioBuE IUIaBaHUs TEJl: IUIaBaHUE W MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIICHHUS INIOTHOCTEH Tea U )KUIKOCTH.

Jlabopamopuusie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOTpyKEHHOH B
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KUJKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKMBAKOUIEH  CHJIBI, JIEUCTBYIOIIEH Ha  TEJo,
NOTPY>KEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEW HA TEIO
B KUJKOCTH, OT Maccol Teja.

4. OnbITBI, JEMOHCTPUPYIOLIME 33aBHUCHUMOCTb BBITAIKMBAIOIIECH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B AKHUAKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh
YacTH TeJIa U OT IIOTHOCTH KUIAKOCTH.

5. KoHcTpympoBanme apeoMerpa wWiIM KOHCTPYHPOBAaHUE JIOAKH W
OIpeETICHUE €€ TPY30N0AbEMHOCTH.

Pazgea 5. PaGoTa 1 MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.



[IpocThle MeXaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [Ipumenenue mpaBuiia paBHOBECHS pblyara K 0J0Ky. «30J10TO€
npaBuio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas »dHeprusa. KuHernueckas W TOTEHUHUAIbHAs HSHEPTHS.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUuY B MEXAHUKE.

Hemoncmpayuu.

1. [Ipumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvineul.

1. Omnpenenenrie pabOThl CUJIBI TPEHUSI IPU PABHOMEPHOM JIBUKEHUH TeJa 1Mo

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yClOBUM PaBHOBECHS pbhlyara.
3. Msmepenue KII/] HaK10OHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAHECHHs MEXAHUYECKOU YHEPTUH.
8 KUIIACC

Pa3zgeu 6. TenioBbie siBJICHUS.

OCHOBHBIE IOJIOKEHUS MOJEKYISPHO--KUHETUYECKOM TEOPHUU CTPOEHUS
BeniecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKyJ. ONBITHI, MOATBEPKIAAIOLINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mogenu TBEPAOro, KHUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnuueckue u amopgubie Tena. OObsICHEHUE CBOMCTB ra3oB, >KMIKOCTEU U
TBEPABIX TEJ HA OCHOBE IOJOKEHUW MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CmaunBaHMe U KallWUIApHbIE siBIeHUs. TermmoBoe pacuimpeHue 1 cxxaTue.

Temneparypa. CBsA3b TeMmIeparypbl €O CKOPOCTBIO TEIIOBOIO JIBHXKECHHUS
yacTull. BuyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEW HHEPTHUu:
Terionepeaaya u CopeplieHne padboTsl. Buabl Temonepeayn: TEMIONPOBOIHOCTD,
KOHBEKLHUS, U3JTyYCHHE.

KonuyectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TernooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. I[lnmaBmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u koHaeHcarus. Mcnapenwe. Kunenue. YaempHas TeruioTta
napooOpa3oBaHusa. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EpHOro
JABJICHUSL.

BrnaxHocTts Bo3myxa.

DHeprus TOIUIMBA. Y AelIbHAs TEIIOTa CTOPAHUS.

[Tpunnunel paboTel TemnoBbix asurareneid KIIJ temmoBoro nBurarens.
TeruoBble ABUTATENN U 3aIUTA OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHUs U MPEBPAILEHNS SHEPTUH B TEIUIOBBIX IIPOLIECCaX.



Jemoncmpayuu.

1.

2
3
4.
5
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10.
11.
12.
13.

HaGnronenue 6poyHOBCKOTO ABUKEHUSI.

Hab6mronenune nudysun.

HaGnronenue siBeHUI CMauyuBaHUS U KaMWIISPHBIX SIBJICHUM.
HabGroeHune TenjaoBoro pacuimpeHus Te.

N3meHeHne naBieHus rasa Mpu M3MEHEHMM O00bEMa UM HarpeBaHUM WU
OXJIaXKCHUH.

IIpaBuna uaMepeHus TEMIIEPaTyphl.

Bunsl tenonepegaym.

OxnaxaeHue Ipu COBEPIICHUN PaOOTEHI.

Harpesanue npu coBepIiiieHuu paboThl BHEIIIHUMU CHUJIAMU.
CpaBHeHUE TEITIOEMKOCTEHN pa3TuYHBIX BEIIIECTB.
HaGmronenue kunexus.

HaGmroneHue nocTossHCTBa TeMIIepaTyphl MPH TIaBICHUMU.
Moienu TeIIOBBIX JBUTraTEIICH.

Jlabopamopmuuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O 0OHAPYKEHUIO ISUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAILUIOB TOBAPEHHOM COJIM WJIU caxapa.
OnpITEl MO0 HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U
TBEPABIX TEIL.

Omnpenernenre aaBIeHHs BO3IyXa B OalJIOHE IITPHIIA.

OnbIThl, AEMOHCTPUPYIOLIAE 3aBUCHUMOCTH JIABJIEHUS BO3QyXa OT €ro
00bEMa U HArpEeBaHUS WIW OXJIAXKICHHUS.

IIpoBepka rumoTe3sl JMHEHHON 3aBUCHMOCTH JUTUHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOM TPyOKE OT TeMIIepaTyphl.

HaGmronenne w3MeHeHUsT BHYTpPEHHEW OHEpPruM Tella B PE3yJIbTare
TerIonepeayu U paboThl BHEIIHUX CHUJL.

WccnenoBanue siBaeHUs TEIUIOOOMEHA IPHU CMEIIMBAHUU XOJIOJHOW U
ropsi4ey BOJBIL.

OnpeneneHre  KOJMYECTBA  TEIUIOThI, IMOJYYEHHOrO  BOJAOW  MpH
TEITIO0OMEHE ¢ HarpeThiM METALIMYECKUM IIWJIUH]IPOM.

Ornpenenenre yaeabHON TEMIOEMKOCTH BEIIECTBRA.

UccnenoBanue mpoiiecca NCIapeHHUsL.

Onpenenenre OTHOCUTENBHON BIAXKHOCTH BO3/IyXa.

Ornpenenenre yaeabHON TEMIOTHI TUIABICHUS JIbIA.

Pazgea 7. JiekTpudyeckue ¥ MArHUTHbIE SIBJICHH .

OnekTpu3auus Ten. /[[Ba poaa 3ieKTpuuecKux 3apsaoB. BzammoneiicTBue
3apsOKEHHBIX  Tel.  3akoH KysoHa (3aBUCMMOCTB  CHJIBI  B3aUMOJECHCTBUS
3apSKEHHBIX TEJl OT BETMYMHBI 3apsIIOB U PACCTOSTHUS MEXTY TEIaMM).



OnekTpudeckoe mnojie. Hampsixk€HHOCTh 3iekTpudeckoro mouid. [lpuHiun
CYNEepHO3ULINH JICKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOIZHMKM W OUPIEKTPUKU. 3aKOH  COXPaHEHUs
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKA.
HUcTtouHnKrM MOCTOSIHHOTO TOKA. JIEMCTBUS 2JIEKTPUYECKOr0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUECKUIN TOK B KHIIKOCTSX U Tra3ax.

OnekTpuueckass uenb. Cwna  TOKAa.  DJIEKTPUUECKOE  HaIpsHKEHUE.
ComnpoTuBiieHHE MPOBOJIHUKA. Y AEIbHOE COMPOTHBJICHHE BeliecTBa. 3akoH OMma
171 ydacTka 1enu. [locnenoBarensHoe u napauielibHOE COEAMHEHUE POBOIHUKOB.

Pabora u MONIIHOCTH DJJIEKTpUYECKOrO Toka. 3akoH Jxoyns—Jlenna.
DNEeKTpUYECKHE e U MOTPEOUTENN dEKTpUIECKOr dHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHuThL. B3anMo1€CTBHE ITOCTOSIHHBIX MAarHUTOB. MarHUTHOE
noje. MaroutHoe moJie 3eMJIM M €ro 3Ha4eHWe s KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHoe 1oJie 3IEKTPUIECKOTO ToKa. [IpuMeHeHne 37eKTpOMarHuToB
B TEXHUKE. J[eCTBME MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATENb
IIOCTOSIHHOTO  TOKa. lcronp3oBaHHWe  DJIEKTpOJABUIaTeNed B  TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omnbitel @apanes. SBneHue 31eKTpoMarHuTHOW MHIYKIUU. [IpaBuno JleHua.
DIIEKTPOTeHEPATOP. CriocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.

Hemoncmpauyuu.

DJIeKTpU3anus Tell.
JIBa poza 3JIEKTPUUECKUX 3apsI0B U B3AUMOJCUCTBHUE 3aPSIKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE HIIEKTPOCKOIIA.
DJIeKTpOoCcTaTU4YeCKasi UHIYKIIHSL.
3aKOH COXpaHEHUS PIIEKTPUUECKUX 3apsJIOB.
ITpOBOAHUKY U JUAIECKTPUKH.
MoaenupoBaHu€ CUIIOBBIX JIMHUWA 3JEKTPUUECKOTO IO,
M cTOYHMKY TOCTOSSHHOTO TOKA.
JIercTBUA 3JEKTPUUECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KUJKOCTH.

. ["a30BbIi1 pa3ps.

. I3MepeHue Cuiibl TOKa aMIIEPMETPOM.

. 3MepeHue 3JIeKTpUYECKOTO HAPSYKEHUS BOJIbTMETPOM.
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. PeocTtar n marasuH COpOTUBIICHUMN.
. BzaumoienicTBre MOCTOIHHBEIX MAarHUTOB.

=
(9]



16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHrue HEBO3MOKHOCTH Pa3/ICICHUS MTOJIOCOB MarHuTa.
MoaenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
OmneIiT Dpcrena.

MarnuTtHoOe€ 1osne Toka. DIEKTPOMarHur.

JlercTBMEe MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOIBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue sIBIEHUS JIEKTPOMATHUTHON WH Y KIIMH.

OnbiTl Dapanes.

3aBUCUMOCTh HAIpaBJICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HMKHOBCHHUS.

DJIEKTPOre€HepaTOp MOCTOSTHHOIO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAONIOACHUIO 3JEKTpU3AlMM  Tel HHAYKUMEH U IpHU
COIPUKOCHOBEHHUU.

HccnenoBanue NEUCTBUS  JJIEKTPUYECKOTO IO HA IPOBOJAHUKH U
JIUDJIEKTPUKU.

C6opka u npoBepka paboThl JAEKTPUUECKOH LIEMH TOCTOSHHOTO TOKA.
W3mepeHre u peryaupoBaHUe CUIIbI TOKA.

M3MmepeHne U peryaupoBaHNue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, WAYILErO 4Yepe3 Pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb ANEKTPUUYECKOTO
CONMPOTHUBJIEHUSI TPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJAH MONEPEYHOTO
CEUEHHMs U MaTepuraa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSXKEHUH MpU MOCIEAOBATEILHOM
COEIMHEHHH JIByX PE3UCTOPOB.

[IpoBepka mnpaBuia AJisi CHJIBl TOKa MPU MapayieIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3ncTop.
OmnpeneneHre MOLIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCMMOCTU CHJIbI TOKA, MJIYIIETO 4epe3 JaMIOYKy, OT
HaNpsDKEHUS Ha HEW.

Onpenenenune KIIJ[ narpeBarers.

HccnenoBaHre MarHUTHOTO B3aMMOJIEUCTBHS TIOCTOSIHHBIX MArHUTOB.
N3yyeHne MarHUTHOTO IOJIS IOCTOSTHHBIX MarHUTOB MPU UX 00bEAMHEHUU
U pa3eIICHUM.

HccnenoBanue NEHCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KaTyIIKU C TOKOM M MAarHUTA OT CWJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE.

18. M3yueHue nerlcTBrsI MAarHUTHOTO T0JIs1 HAa IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u uzydeHue padOoThl 3JIEKTPOABUTATENS.

20. U3mepenue KII/I anekTpoaBuraresibHOM yCTaHOBKH.

21. OnbITBI TIO  MCCIEIOBAHUIO SIBICHUS JJIEKTPOMArHUTHOW HWHIYKIHH:
WCCIICIOBAHUE W3MEHEHHUN 3HAYCHUS W HAMNpPaBICHUS WMHIYKIHOHHOTO

TOKa.
9 KIIACC

Pazgen 8. Mexanuueckue siBJIeHUS.

Mexanuueckoe pABuwxkeHue. MarepuanpHas Touyka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOTO JBUKEHHA. PaBHOMEpHOE HpPSIMOJIUHEIHOE
nerxenue. HepaBHoMepHOe npsiMonuHenHoe nBrkeHue. CpelHsass 1 MIHOBEHHas
CKOpOCTB T€Jla IIPU HEPABHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiivHelHoe jBukeHue. (CBoOOHOE
nageHue. OneITel ['anunes.

PaBHOMepHOE IBHKEHHE MO OKpYKHOCTU. Ilepmon u yacrora oOpalleHus.
JIuHeiHas u yrioBast CKOpoCcTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3ak0H HprotoHa. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
[IpuHIMI Cynepno3uLuU CHJL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIBKEHUS, CHJia
TPEHUS TIOKOS, IPYTHUE BUJIbI TPEHUS.

Cuna TsDKECTHM M 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOPEHHE CBOOOTHOTO
naneHus. JlBmkenune mianHer BOKpyr Connua. IlepBas kocmudeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue matepuanbHOM TOYKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TeJA € 3aKPEITIEHHON OChIO BpameHuss. MomeHT cuiibl. LlenTp TsxecTn.

Nmnynsc tena. M3Menenne mmiynbca. UMmynbe cHilbl. 3aKOH COXpaHEHHMS
uMITyJbca. PeakTuBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PaboTa cui TsHKECTH, yHpPYTroCTH,
TpeHust. CBsi3b dHEpruu u pabotel. IloTeHnnanbHas SHEPTUs Tena, MOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHManbpHas sHeprus cxaTou npyxuHsl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHHSI MEXAaHUYECKOU
JHEPIuu.

Hemoncmpayuu.

1. HaOmroneHne MexaHMUeCKOro ABMXKEHHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
2. CpaBHEHME NyTeM W TPACKTOPUU ABMIKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTENILHO PAa3HbIX TEJI OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
HccenenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabmtoieHue ABMKEHUS Tella 0 OKPYKHOCTH.

Habntonenue MexaHn4ecKuX SBJICHHM, TPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIILHO
KaOuHeTa (PU3UKHU.

3aBUCUMOCTb YCKOPEHHUs Tela OT MAacChl Tella U JEUCTBYIOIIEH HAa HETO
CUJIBL.

HabmtoieHne paBeHcTBa CHII IIPU B3aUMOIEHCTBUY TEI.

M3meHeHue Beca Tena npu yCKOPEHHOM JBHKECHUH.

Ilepenaua ummyJsibca Ipy B3aMMOJACHCTBUU TEIL.

ITpeoOpa3oBanus SHEPrUM NpU B3aUMOAECHCTBUH TEIL.

CoxpaHeHne UMITYJIbCa IPU HEYIIPYTOM B3aWMOJIEHCTBUH.

CoxpaHeHre UMITyJIbca IIPHU a0COTIOTHO YIPYTOM B3aUMOJEHCTBUN.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTUH IIPH CBOOOTHOM IaJICHUM.
CoxpaHeHHe MEXaHUYECKON SHEPTUH IIPU ABHKECHUU TEJIA IO IEMCTBUEM
Py KUHBI.

Jlabopamopuusie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa sl pa3roHa M JaJbHEHMIEro paBHOMEPHOIO
JIBHKEHUS [APUKA WU TEJIEKKH.

Omnpenenenre cpeaHed CKOPOCTH CKOJIbXKEHUs Opycka WU JABUKEHUS
HIapUKAa M0 HAKIOHHOW IUTOCKOCTH.

OnpeneneHne yCKOpPEHUs Tela NPH PaBHOYCKOPEHHOM JIBH)KEHHH IIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBI)KCHUHU 0€3 HauaJIbHOW CKOPOCTH.

IIpoBepka THUMOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBUJKEHUM 0O€3
HAa4YaJIbHOW CKOPOCTH MYyTH OTHOCSATCS KaK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HccnenoBanve 3aBUCHUMOCTA CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

Omnpenenenne kor(pHULIHUEHTA TPEHUS CKOJIbKEHMUSL.

Onpenenenne KECTKOCTU MPYKUHBL

Omnpenenenue pabOTHI CUIIbI TPEHUS IIPU PABHOMEPHOM ABM)KEHUU TEJIa 110
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YOPYTOCTH TpU NOABEME TIpy3a C
MCIOJIb30BaHUEM HEMOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yyeHne 3aKko0Ha COXpaHEHUs DHEPTUM.



Paznen 9. Mexanuueckue KoJjie0aHusi U BOJIHBL.

KonebarensHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUM: eproI,
4acToTa, aMIUINTy1a. MaremMaTHuyecKuil U NpyKUHHBIM MasTHUKU. [IpeBpamienue
SHEPIruU MpHU KOoJaeOaTeTbHOM JABUKECHUMU.

3aryxawomue  KojebaHus.  BbeHy>KIneHHble — KoneOaHusi.  Pe3oHaHc.
Mexannueckue BoOHBI. (CBOMCTBA MEXAaHWYECKMX BOJH. I[IpononbHble W
NOINEpeYHble BOJHBL. JIMMHA BOJMHBI W CKOPOCTh €€ paclnpOCTpaHEHUs.
MexaHn4ecKre BOJIHBI B TBEPJIOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3Byka. MHpasByk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaGnrogenue koneOGaHWil Ten MOJ NEWCTBUEM CHIIBI TSDKECTH W CHUIIBI
YIPYTOCTH.

Hab6ntonenue konebanuii rpy3a Ha HUTHU U Ha TIPYKUHE.

Habmroienue BeIHYKICHHBIX KOJIEOaHH U pe30HaHca.

PacnipocTpanenue npoaoibHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).

Habronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKHH pEe30HaHC.

./Iaﬁopamopubte pabomul u onvimel.

1. OmpeneneHre YacTOThl W IepUoAa KoOJIEOAHMH MaTeMaTU4ecKOTO
MasITHUKA.

2. OmpeneneHue 4acTOThI U MEepUoa KOIeOaHUH MPY>KMHHOTO MAsITHUKA.
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3. HccnenoBanue 3aBUCMMOCTH MEPHOIa KOJIEOaHUM MOJIBEIIEHHOTO K HUTU
rpy3a OT JIJIUHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH TIepHo/ia KojaeOaHul NMPy>KUHHOTO MasTHUKA
OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpHOJa KoJieOaHUN TI'py3a, MOJBEIICHHOTO K
HUTH, OT MACChI Tpy3a.
6. OmpITBI, JACMOHCTPUPYIOIIME 3aBUCHUMOCTh  TepHoja  KoJeOaHUi
MPY>KUHHOTO MAaATHUKA OT MACCHI IPy3a U )KECTKOCTH MPY>KUHBI.
7. W3Mmepenue yckopeHus CBOOOHOTO IMaJICHHUS.
Pazgea 10. DnekTpoMarHuTHoe 1mMoJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBoiicTBa
AJeKTpoMarHUTHBIX BOJH. Illkanma snexkrpoMarHuTHbIX BOdH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DIleKTpoMaruuTHas mnpupoja cBera. CkopocTe cBera. BonHOBBIE CBOMCTBA
CBETA.
Hemoncmpauyuu.
1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.



2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuusie pabomul u onvimel.

1. M3ydeHue CBOWCTB 3JE€KTPOMATHUTHBIX BOJIH C MOMOUIbIO MOOWIIBHOTO

tenedona.

Pa3nen 11. CBeToBbI€E SIBJIEHU .

JlyueBas MOJICIIb CBeTa. HUctounukn CBeTa. [IpsimonuHerHOE
pacnipoctpanenue ceera. 3atmMeHust Connna u Jlynel. Otpaxkenne csera. Ilmockoe
3epKajo. 3aKOH OTPaKEHHS CBETA.

[Ipenomnenne cBera. 3akoH mpemomieHus cBera. [lomHoe BHyTpeHHEE
OTpaX€HHE CBeTa. VICIoNb30BaHME TIOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xon myueld B iunH3e. Ontuyeckas cucrema (oToarnmnapara, MUKpOCKOIa
u Teneckona. [ a3 kak onruyeckas cucreMma. biim3opyKoCcTh U 1aTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crnekrp. Onbitel Hetorona. Crokenue
CHEKTPalIbHBIX LBETOB. Jlucniepcus cBeTa.

Hemoncmpayuu.

[IpsAMONIMHEWHOE PacpOCTPAHEHUE CBETA.

OtpaxeHnue cBera.

[Tosryuenue n3o0paxxeHuii B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.

[Ipenomnenue cpera.

OnTuuecKkuid CBETOBO.

Xon nydeil B coOuparomei JIMH3e.

X0 1yder B paCCEUBAIOIIEN JIMH3E.

[Tosryuenue nzo0paxeHuid ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus poroanmnapara, MUKpOCKONA U TEECKOIIA.

10. Mopens riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lonmyyenue 6en0ro cBeTa MpH CI0KEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopmusie padomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPaXEHUs CBETOBOIO Jiyda OT yIJia
naJeHusl.

2. M3ydeHue xapakTEepUCTUK M300pakeHHs MPEAMETa B TUIOCKOM 3€pKae.
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3. HccnenoBanue 3aBUCUMOCTH YIUIa NPEJIOMIIEHUS] CBETOBOTO Jiydya OT yIJia
NaJeHUsI Ha TPAHULE «BO3AYX—CTEKIIOM.

4. Ilomydyenue n300pa>keHuUIl ¢ MOMOLIBIO COOMPAIOIIEH JIUH3BIL.
Onpenenenre POKyCHOTO pacCTOSHMS M ONTUYECKON CHIIBI cOOMparoueit
JIVH3BI.

6. ONBITHI IO Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.



7. OnbITEl MO BOCHPHUATHIO I[BETA MPEAMETOB IMPU UX HAOIIOJACHUH 4Yepes3
L[BETOBbIE (PHIIBTPBHI.

Pa3nen 12. KBanToBbI€e sIBJIEHHS.

Omneitel Pe3epdpopna u manerapHas mojenb atoma. Moxens atoma bopa.
Hcnyckanue u nornonieHue ceera atoMoM. KBaHTel. JInHeHyarsie CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, O6eTa- 1 raMma-u3inydeHus. CTpoeHue aTOMHOTO
anpa. Hyxnonnas Mogens aromHoro sapa. Wszortomel.  PanpnoakTuBHBIE
npespauieHus. llepron nmonypacmnana aTOMHBIX SIIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsSA0BOTO M MAacCOBOIO YHCEI.
DOHeprusi CBA3M aTOMHBIX siep. CBA3b Macchl M 3HEPruM. Peakuuu cuHTE3a U
nenenud saep. Ucrounnku sneprun CostHIa U 3BE3 .

SAnepnasa sHeprervka. JleHCTBUS pPAaUOAKTUBHBIX HW3JIYYEHWU HA KUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CnexTpsl U3IIy4eHUs U MOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ComekTp BoOOpoaa.

4. HaOnronenue TpekoB B Kamepe BunbcoHa.

5. Pabora cu€runka HOHU3UPYIOMIUX U3ITYyUCHUN.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPAIOB U IMIPOIYKTOB.

Jlabopamopmuuvie pabomul u onvimeul.

1. HabOnrogeHue CrUIOUIHBIX U JIMHEMYAThIX CIIEKTPOB U3y YEHHUS.

2. HMccnenoBanue TpEKOB: M3MEPEHME DHEPIMU YACTULBI 110 TOPMO3HOMY

nyTH (1o poTorpadusim).

3. M3mepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTENBLHO-00001IAOIINH MOAYJIb.

[ToBTOpUTENHEHO--0000IAIONINN MOAYIb IPEAHA3HAUEH IJIs1 CUCTEMAaTU3ALNH
1 000011IeHUs TPEAMETHOTO COAEPKAHUS U OIbITa JEATETbHOCTH, TPUOOPETEHHOTO
Ipy U3y4YEeHUU BCEro Kypca (pU3MKH, a Takxke s MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMeHy Mo (u3uke A 0O0ydaromMXcs, BHIOPABIIMX 3TOT
Y4YEOHBIN IPEIMET.

[Ipy n3ydeHUM JaHHOTO MOIYJS PEATU3YIOTCA MU CUCTEMATHU3UPYIOTCS BUIBI
JIESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METallPpEAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyudeHus, (GopMmupyercs
€CTECTBEHHOHAy4YHasl IPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIEHOBAaHUS
SIBJICHUWA TPUPOJBI U TEXHUKH, OBJIAJECHUE YMEHUSAMHU OOBACHATH (PU3MUECKHUE
SBJICHUSA, TPUMEHSS TIOJyYEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAu€CTBEHHBIE U HKCIIEPUMEHTAIIbHBIC.



[IpyuHIMNMANBHO IESITETBHOCTHBIN XapaKTeP JaHHOTO pa3zena peaanu3yercs 3a
CYET TOTO, YTO 00YUaOIIUECS BBITIOTHSIOT 3aJlaHUsI, B KOTOPBIX UM TpeJyiaraeTcs:
HAa OCHOBE IMIOJIyYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHSITH
bu3nYecKue SIBJICHUS B OKPY Karolel MPUpoie U MOBCEIHEBHOM KU3HU,
MCIOJIb30BaTh HAYYHBIE METObI HCCIIeIOBaHUS (PU3MUECKUX SBJICHUH, B TOM
YHUCIIE 11 MPOBEPKH TUIIOTE3 U TOJTYUYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAy4HbIE OCHOBBI HauWOOJIE€ BAXKHBIX JIOCTHIKEHHM COBPEMEHHBIX
TEXHOJIOTUW, HAIIPUMED, ITPAKTUYECKOTO HUCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIrUM HA OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHECHUSI BCEX M3BECTHBIX BUJIOB
SHEPTHUM.

IIOCTI/I)KCHI/IIO NMOCTABJIEHHOH 1[€JIA BOCIIUTAHMSA IIKOJIbHUKOB 6y,Z[eT
CIocoOCTBOBATH peHICHUC CIICAYIOMINX BOCIIMTATCIIbHBIX 3a1a4:

® YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOLIECHUN MEX]y YUUTEIEM U €r0 yUEHUKAMH,
CHOCOOCTBYIOIIMX TMO3UTUBHOMY BOCHPUSITUIO YHAIIUMUCS TPeOOBaHUN U MPOCHO
YUHTENsl, IPUBICUCHUIO WX BHUMAHUSA K 00CyXIaeMoil Ha ypoke HH(popmaiuu,
aKTUBU3ALIUU 170:¢ [I03HABATEIBHON NEATENBHOCTH;
e MOOYXJEHUE IIKOJIBHUKOB COONIOAATh HA YPOKE OOILIEHPUHATHIE HOPMBI
MOBEJEHUSA, MpaBWiia OOUIEHUS CO CTApIIMMHU (YUUTEISIMH) U CBEPCTHHKAMU
(IUKOJbHUKAMH), TPUHLMUIBI Y4YeOHOM JHUCUUIUIMHBI H CaMOOpraHM3alllH;
® [PUBJICYEHUE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY ACIEKTY M3y4aeMbIX Ha
ypOKax sIBJICHHH, opraHu3ainus ux paOoThl ¢ MOJIy4yaeMOW Ha YpOKE COLMAIbHO
3HaYUMO# uH(popMaluel — WHUIMHUPOBAHHE €€ OOCYXKIEHUS, BBICKAa3bIBAHUS
yUYaILUMHCS CBOETO MHEHUS 110 €€ MOBOJIY, BHIPAOOTKM CBOETO K HEMl OTHOILIECHUS; ®
UCIOJIb30BaHUE BOCIIUTATEIbHBIX BO3MOKHOCTEH coepKaHusl yaeOHOTO MpeAMEeTa
yepe3 JEMOHCTPALMIO JAETSIM IPUMEPOB OTBETCTBEHHOTO, TIPaXXIaHCKOIO
NOBEJICHUS, NPOSBIEHUS YEJIOBEKOMIOOUs U J0OpOCEpAEYHOCTH, 4Yepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHMsS, 3a4ad JUIsl PEIICHUs, MpoOIEeMHBIX
CUTyaIui VTS 00CyXICHUS B KJ1acce;
® T[PUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX (GOpM pabOThl  yYallHuxcs:
MHTEJUIEKTYJIbHBIX ~ WIP, CTUMYJHMPYIOIIMX [IO3HABaTEIbHYI0  MOTHBAIUIO
IIKOJIbHUKOB; IUJAKTHYECKOIO0 Tearpa, € MOJYYECHHbIE HAa ypOKe 3HaHus 17
OOBITPBIBAIOTCSI B TEATPAIbHBIX IIOCTAHOBKAX; JUCKYCCHM, KOTOpbIE JaOT
yYalmmMcsi BO3MOXKHOCTh IPUOOPECTH OMBIT BEAEHUS KOHCTPYKTUBHOIO JTHANOra;
IpynmnoBoi paboThl WK pabOThI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMaHHON
paboTe " B3aUMOJIEHCTBHIO C OpPYTUMHA NETbMU;
® BKJIIOYEHUE B YPOK HIPOBBIX MPOLEAYP, KOTOPBIE IIOMOTAIOT MOJIEPXKAaTh



MOTHBAIIMIO JE€Te K TONY4YEHUIO 3HAHWWA, HAJOKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJacce, IMOMOTAlOT  YCTAaHOBJICHHIO
n00poKenaTeTbHON atMocepbl BO BpeMs YpOKa;
e opranu3aius medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX yUAIIUXCS HAJ UX
HEYCMEBAIONMMU  OJHOKJIACCHUKAMHM, JIAIOIIET0  IIKOJBbHHKAM  COIUAIBHO
3HAYNMBIH OTIBIT COTPYTHHYECTBA u B3aMMHOM MTOMOTIIN;
® HHUITUUPOBAHKE U TIOIIEPIKKA UCCIIEIOBATEIBCKOM JACSITEIILHOCTH MMKOJLHUKOB B
paMKax peaau3aliy UMW HWHIWBHIYyAIbHBIX W TPYMIIOBBIX HCCIIEIOBATEIbCKUX
IPOCKTOB, YTO JAacT IIKOJIbHUKAM BO3MOXXHOCTh IMPHOOPECTH  HAaBBIK
CaMOCTOSITEIIBHOTO PEIICHUS] TEOPETUUECKON MPOOIEeMbl, HaBBIK TEHEPUPOBAHUS U
oopMIIeHHST COOCTBEHHBIX HJEH, HABBIK YBAXUTEIHLHOTO OTHOIICHHUS K TYXKUM
uaesM, oGopMICHHBIM B paboTax APYTHX HCCIENOBATENCH, HABBIK ITyOIMIHOTO
BBICTYIUICHUS TIepe]] ayJUTOPUEH, apTyMEHTUPOBAHUS M OTCTAUBAHUS CBOCH TOUKU
3peHMUS;

e 3aHMMATENbHBIC YPOKHU: YPOK - JACJIOBAsi UTPa, YPOK — MYTEIIECTBUE, YPOK
MacCTeP-KJIaCC,ypOK-UCCIETOBAHUE U JIP.

e [[penmeTrHbIe HEAECTN

e JIHu 310pOBBS

e Henens Ge3omacHoCTH

e Henens rpamotHoCTH

e MeCSUHHMKHU U JIeKabl, MOCBSIIEHHBIE TaMATHBIM U 3HAMEHATEIIbHBIM JaTam
e [loaroTroBka u 3alUTa UHAUBUY ATBHBIX TPOEKTHBIX U UCCIEI0BATEIBCKUX
pabot



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJJMETA

N3yuyenue (pu3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIECHO

Ha JOCTH)KEHHE JIMUHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrare uzydueHus GpuU3MKA Ha yPOBHE OCHOBHOTO 00Iero oOpa3oBaHus

y oOyudarorierocst 6yayT copMupoOBaHbI CISAYIOIINE TUIHOCTHBIC PE3yJIbTaThl B
4YacTHu:

1) naTpuoTH4€eCKOr0 BOCIMTAHUS:

— INPOSIBJICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
duznyecKoil HayKu;

— LIEHHOCTHOE OTHOIIIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX --(DU3UKOB;

2) rpaKaaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— FOTOBHOCTH K aKTUBHOMY YYacTHIO B 00CYK/IEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUIN
buzuku;

— OCO3HAaHHE BAXXHOCTU MOPAIBHO--3THUYECKHUX IPUHLUIIOB B ACSATEIBHOCTH
Y4Y€HOrO0;

3) 3cTeTH4eCKOr0o BOCIIUTAHMS:

— BOCIIPUATHE ACTETUYECKUX KauecTB (PU3MYECKOW HAYKH: €€ rapMOHHYHOTO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HAHME LEHHOCTH (U3NYECKON HAayKH KaK MOIIHOTO HHCTPYMEHTa
MO3HAaHHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJOTHUM, BAKHEHILIEH COCTAaBJIAIOLIEH
KYJBbTYPBI,

— pa3BUTHE HAy4YHOW JIO003HATEIBHOCTH, MHTEpECa K HCCIEN0BATEIbCKOM
NEeATENbHOCTH;

S) ¢opmupoBaHMs  KyJBTYPBI  3A0pPOBbS ¥  IMOLMOHAJLHOIO
0J1aromnoJryyus:

— OCO3HaHHE IIEHHOCTH Oe30MmacHoro oOpa3a XKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTU TPaBWJI OE30MaCHOTO TMOBEJCHUS Ha
TpPaHCIOPTE, HA JOPOrax, ¢ 3IEKTPUUYECKHUM U TEIUIOBBIM 0OOpYJOBaHHUEM B
JIOMAIIIHUX YCIIOBHSX;

— chOpMHUPOBAHHOCTb HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO IIPaBa Ha OIIHOKY
Y TAKOTO K€ MpaBa y APyroro 4ea0BeKa;

6) TPy10BOIr0 BOCIMTAHMS:



e — AKTHBHOE y4YacTHE€ B PEHICHUM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNIbHOM  OpraHW3alUy, TopoAa, Kpas) TEXHOJOTUYECKOM U
COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U (DU3UYECKUX 3HAHU;

e — MHTEpEC K NPAKTUUECKOMY U3YUYEHUIO NPOECCUid, CBA3AHHBIX C (UBNKOM;

e 7)3KOJIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHEHTalMsd Ha NpUMEHEHHE (PU3MUECKUX 3HAHWW AJ pelieHus 3ajad B
00JaCTH OKpy’KaloIlled cpenbl, IUITAaHUPOBAaHUS TOCTYNKOB M OLIEHKH HX
BO3MOXKHBIX ITOCIIEICTBUN 1711 OKPYIKAIOLIEN Cpebl;

e — OCO3HAHME TJIO0ATBHOTIO XapakTepa SKOJOTUYECKUX MpoOIeM U MyTed Hx
peLIeHuUS;

e 8) ajanTanmuM K M3MEHAIOIMMCH YCJIOBMAM COLMAJIBHOM M IPHUPOIHON
cpeabl:

e — INOTPEOHOCTh BO B3aMMOJEWCTBUU IIPU BBIIOJHEHUU HCCIEAOBAHUNA U
IPOEKTOB (PU3MUECKON HAIPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
APYTHX,

e — TIIOBBIIICHHE YPOBHSI CBOCM KOMIICTEHTHOCTH 4Ye€pe3 NPAKTHUYECKYIO
NEATEIbHOCTD;

e — HOTPeOHOCTH B GOPMUPOBAHNUN HOBBIX 3HAHUI, B TOM uncie GOPMYIUPOBATH
UJIeU, IOHSTHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME J1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuky;

e — IUIAHUPOBAHHWE CBOErO PAa3BUTHUS B MNPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUU;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISBIATH B3AUMOCBSI3U IPUPObI, OOIIECTBA U
SKOHOMUKH, B TOM YHCIIE€ C UCIIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C Y4YETOM BIMSHMA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX [NIOOQTBHBIX MOCIEICTBU.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbTare ocBoeHUS IPOrpaMMBbl 10 (PU3MKE HAa yPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanusi y oOydvaromerocs OyayT CQOPMUPOBAHBI MeTamnpeIMeTHbIe
pe3yJibTaThl, BKIIIOYAIOIINE T03HABATEIbHbIC YHUBEPCAIbHBIC YUCOHBIE 1EHCTBUS,
KOMMYHHKAaTHBHbIE  YHUBEpCaJbHblE  y4eOHblE  JEWUCTBUS,  PETYJISTUBHBIC
YHUBEpCaJIbHbIE YUECOHBIE AEHCTBUS.

Ilo3HaBaTeibHBIEC YHHBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

Bba3oBble Jjornyeckue 1elicTBUSA .



BBISIBIISAITH W XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB
(sBNEHUI);

YCTaHABIIMBATh CYIECTBCHHBIN MPU3HAK KIaCCU(PUKAIIMN, OCHOBAHUS IS
000011IeHHSs 1 CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTpPUBACMbIX (haKTax,
JTAHHBIX U HAOMIOJCHUSIX, OTHOCSIINUXCS K (PU3HYECKUM SBJICHUSM;
BBISIBJISITH NPUYMHHO--CJICACTBCHHBIC CBS3M IMPH H3yYCHUU (PU3UUCCKHX
SIBJICHUH | TIPOIIECCOB, JCJIaTh BBIBOJBI C HCITOJIb30BAHUEM JICTyKTHBHBIX U
WHAYKTHUBHBIX YMO3aKJIFOUCHUH, BBIJIBHUTaTh THIIOTE3bI O B3aHMOCBS3SIX
(bU3UYCCKUX BEITUYMH;

CaMOCTOSITEIIBHO BBIOMPATh CIIOCO0 perieHus yaeOHOH GU3NIeCcKOi 3a1auu
(cpaBHEHHE HECKOJBKMX BapUaHTOB pEIICHHs, BBIOOp HamboIee
MOAXOSIIETO C YIYETOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBhle ncciienoBarejbckye 1eCTBYUA:

HCITOJIB30BaTh BOMIPOCHI KaK UCCIEA0BATEIIbCKUN HHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH TI0 CAMOCTOSTEIBLHO COCTABIICHHOMY IUIaHY OITBIT, HECIIOKHBIN
(bU3HYECKUI DKCIIEPUMEHT, HEOOIBINIOEC HCCICAOBaHHE (PU3NISCKOTO
SIBJIICHUS,

OIlEHWBAaTh HAa TPUMEHHMOCTb M JOCTOBEPHOCTh HH(OpMaIIHIO,
MOJTYYEHHYTO B XOJIE MCCIICIOBAHUS UITH YKCIICPUMEHTA,;

CaMOCTOSITENIBHO (hOPMYJIMPOBATh 0OOOIICHUS M BBIBOJIBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIIEe pa3BUTHE (U3HUECKUX
IIPOIIECCOB, a TAK)KE BBIJIBUTATh NPEATOI0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBHUSIX M KOHTEKCTaX.

Pabora ¢ nndopmanueii:

HMPUMCHSTH Pa3IUYHBIC METObI, HHCTPYMEHTBI M 3aIIPOCHI MPH IOUCKE U
orbope MH(MOPMAIMK WM JNAaHHBIX C YY4ETOM MPEUIOKEHHOW ydeOHOM
busndeckoit 3a1a4n;

aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIIHIO
Pa3IMYHBIX BUJOB U (DOPM IPEACTABICHUS,

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMAIbHYI (OpPMY  MPEICTaBICHUS
UHpOpMAIIMA W WUTIOCTPUPOBATh pellaeMble 3aJaud  HECI0KHBIMHU
CXEeMaMH, JIHarpaMMaMHu, HHOU TpaduKoi ¥ MX KOMOMHAIUSMHU.

KoMMyHnKaTHBHBbIE YHMBEpPCAJIbHbIE YueOHbIe 1eliCTBUSA:

B XOJIe¢ 00CY>XIeHHUsl y4yeOHOro marepuana, pe3ysbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYILIECTBY 0OCYX AaEMOM TEMBbI U
BbICKa3bIBaTh HJIE€W, HAICJICHHbIE Ha pELIEHHE 33Jaud U TOJyIepKaHHe
01aroKeIaTeaIbHOCTH OOIICHHUS



COTMOCTABJISITh CBOU CYXXKJEHHUS C CYXXICHUSIMH JPYTUX YYaCTHUKOB
Juanora, 0OHapyXUBaTh Pa3IUYKe U CXOACTBO TO3UIIHIA;

BbIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOIMYHO MPECTABISTh PE3YIbTaThl BBIMOJHEHHOTO (PU3MYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIeI0BaHus, IPOEKTA);

MOHUMATh ¥ MCTIONH30BaTh MPEUMYIIIECTBA KOMAaHIHOW W MHIHUBH LY AIbHON
paboTHI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEeMBbI;

OPUHUMATh 1I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH JIEHCTBUS
no e€ JOCTH)KCHHIO: paclpeleNsaTh pOJiH, OOCYXIaTh MPOIECCHl |
pe3yIabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFONICH;
BBITTOJTHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3ysbTara To
CBOEMY HAIPABICHUIO U KOOPJIMHUPYSI CBOU ACHCTBUS C IPYTUMHU YWICHAMU
KOMaH/Ibl;

OLICHMBATh KAaYECTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIBHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

PeI‘yJIHTl/IBHLle YHUBEPCAJIIbHBIC y‘leﬁHLIe I[eﬁCTBI/IH

Camoopranusanus:

BBISIBJISITh MIPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsiX, TPEOYIOIUX
JUIsl pelieHus (pU3nUecKux 3HaHU;

OpPUEHTUPOBATBCA B  PA3IUYHBIX IMOJIXONAX MPUHATHS  PEIICHUU
(MHIMBUYyabHOE, MPUHSATHE DPELIEHUS B TpyMIe, NPUHITHE PEUICHHM
rpynnowu);

CaMOCTOSITEJIbHO COCTaBISATh aITOPUTM pellieHUs (U3HUUECKON 3aauu K
IUIaHA UCCIIEOBAHUS C YYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apI'yMEHTUPOBATH IIPEIIaraéMble BApUAHTHI PELICHUN;
JIeN1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpO.]Il), IMOIMOHAJIbHBIN HHTEJLJIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTyalluu U MPEJIaraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JOCTUXKEHUA (HEJOCTHUKEHHUS) PpPe3yJIbTaTOB
JeSTEIbHOCTH, 1aBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJI BBIOJHECHUS
(U3NYECKOTO HUCCIENOBaHMSI WIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBIIUXCS CHUTYyallMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LEJIH U YCIOBUSM;

CTaBUTh C€0s1 HA MECTO JAPYIroro YeIOBeKa B XOJ€E Cropa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;



npHU3HaBaTh CBOE MPABO Ha OMIMOKY MPH PEIICHUH (PU3UUECKHUX 3a7a4d WIn
B YTBEPKJICHHSIX HA HAYYHBIC TEMBI U TAKOE K€ ITPABO APYTOTO.

HPEIMETHBIE PE3YJIbTATbI

K xonIry oOydenus B 7 KJjiacce nmpeaMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIOJIb30BaTh  MOHATUS:  (PU3MUECKME U XUMHYECKHUE  SIBJICHMS,
HaOJIOZIEHUE, JKCIEPUMEHT, MOJENb, TUIOTE3a, €AMHUIIBI (HU3MUECKUX
BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHMS BellecTBa (TBEpPIOE,
KUAKOE, Ta3000pa3HOE), MEXAHMYECKOe JBI)KEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHUsS, PABHOJEHUCTBYIOLIAS
cuna,  gedopmarus  (ympyras, TUIacTUYECcKast), HEBECOMOCTb,
COOOUIAIOUTUECS COCY/IBI;

pa3nuuath sBiaeHUs (IudQy3us, TEMIOBOE ABMKCHHE YacTHIl BEIIECTBA,
PaBHOMEPHOE  JBH)KCHUE, HEPABHOMEPHOE  JBWKEHHUE, HWHEpUUS,
B3aMMOJICHMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallcHMs, llepeada JaBjIeHUs TBEPABIMU TEIAMHU, )KUIKOCTAMU U Fa3aMu,
aTMoc(epHOE [aBieHHUE, IUIaBaHME TeJ, IPEBPALICHUS MEXaHUYECKOU
HHEPTHH) MO OINKCAHUIO UX XapAKTEPHBIX CBOKMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3MUECKUX SBJIECHUH B
OKpYyXaroIlleM MHUpE, B TOM 4YuCie (PU3NUECKHE SBICHUS B IPHUPOJE:
IPUMEPBI JIBUKEHUS C PA3IWYHBIMM CKOPOCTSIMU B >KMBOW W HEXHUBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B TPUPOJAE U TEXHUKE, BIUSIHHE
aTMoc(epHOro JaBjeHUs Ha >KMBOW OpraHU3M, IUIaBaHUE PBIO, pbluaru B
TEeJe YelnoBeKa, MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 33]a4y B yUEOHYIO,
BBIJICJISThH CYILIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUN;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TN M (U3NUYECKUE SIBICHUS, UCTIOIB3YS
¢bu3nyueckue BeIMUruHbI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpEMS, Iy Th,
CKOPOCTB, CPEIHSS CKOPOCTh, CHUJIa YIPYTOCTH, CHiIa TSKECTH, BEC Tena,
cuJia TpeHHUsl, AaBieHue (TBEPAOTO TeNa, )KUIAKOCTH, T'a3a), BRITAIKMBAIOIIAs
CHJIa, MEXaHu4YecKas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3((QULHUEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKass U
NOTEHLMAJbHAsL JHEpPrusi), MpU ONUCAHUM MPABUIBHO TPAKTOBATH
(U3HYECKUI CMBICIT UCIIOJIb3yEMBIX BETUUYMH, UX 0003HAYEHUS U €THHUIIBI
¢u3nyecKux BEJIMYUH, HAXOAUTh (HOPMYJIbI, CBSI3bIBAIOIIME JIAHHYIO
(U3HYECKYI0 BEIMYMHY C JPYTUMHU BEJIWYMHAMHU, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;



XapaKTEpU30BaTh CBOMCTBA TN, (PU3UUYECKUE SBICHUS M IPOIIECCHI,
MCIIOJIB3Ysl MpaBUia CIOKEHUSI CWI (BAOJb OJHOW mpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0J0ka),
«30JI0TOE TMPABUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU DSTOM JlaBaTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHA W
3alHChIBATh €0 MAaTEMAaTHYE€CKOE BHIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBIEHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CUTyalUuil NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISAITh TIPUYUHHO--CIIEJICTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKHUX IIaroB ¢ OMopoil Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUYECKUX
ABJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemlaTh pacu€THbIe 3adadyd B 1—2 JEWCTBUS, MCIHONB3YS 3aKOHBI M
(bopMyIIbl, CBA3BIBAIONINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCJIOBMS 33/1a4M 3alKChIBATh KPATKOE YCIOBUE, MOJACTABIAThH (PU3HUecKue
BEIMYUHBI B (DOpPMyJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIE JJIsI pEUICHUs 3a/lay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YEeHHOUN (PU3NYECKON BEIUUHUHBL;

pacno3HaBaTh MPOOJIEMBL, KOTOPHIE MOXXHO pEIIUTh NPU HOMOIIU
($u3NYECKUX METOJIOB, B ONMCAHUH MCCIIE0BAaHUS BbIIEATh POBEPSIEMOE
MPEANOIOKEHNE (TUIIOTEZY ), Pa3IN4aTh U UHTEPIPETHUPOBATH MOITYUEHHBIH
pe3ysbTaT, HaXOJAWUTh OLIMOKKM B XOJE OIbITA, JAeNaTh BBIBOJBI MO €ro
pe3yiabTaram;

NPOBOJUTH OMBITHI MO HAOMIOACHUID (U3MYECKUX SABJICHUWA WM
buznyecKux CBOMCTB TeN: (POPMYITUPOBATH TPOBEPSEMBIE TPEATIONOKECHHUS,
coOUpaTh YCTaHOBKY U3 MPEJJIOKEHHOTO 000pyA0BaHUs, 3alIUCHIBATH X0/
ombITa U (HOPMYITUPOBATH BHIBO/IHI;

BBINIOJIHATh TPSIMbIE HM3MEPEHHUS] PACCTOSIHUS, BPEMEHH, Macchl Teda,
o0bEMa, CHIbI W TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJHOU (PM3HUECKOW BEIMYHHBI OT
JPYrol C HCIOIB30BAHUEM TMPAMBIX HU3MEPEHUN (3aBUCUMOCTH TYTH
PABHOMEPHO ABUKYIIETOCS TEIA OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBXEHHUS OT Beca Teia, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel U
HE3aBHCHUMOCTH CHJIbI TPEHHS OT ILIOLIAAN COIPUKOCHOBEHUS TEJ, CHJIBI
YOPYTOCTH OT YJUIMHEHUS! MPYXXUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPY>KEHHOW YacCTH TeJla U OT IUIOTHOCTHU KHUJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOUHbI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
MJIaBaHUsl TeJl, YCJIOBUM paBHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, CcoOUpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenys MPEAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TOJIYYEHHOW 3aBUCHUMOCTU (PU3MUECKHX BEIMYHMH B BHJE
NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3yiabTaTaMm
UCCIIEIOBaHMS;

MPOBOANTh KOCBEHHBIE HW3MEpPEHUs] (PU3MYECKUX BEIMYUH (IUIOTHOCTH
BEIIECTBA )KUIKOCTH U TBEPOTO TeJa, CUJIa TPEHUS CKOJIBKEHUS, TaBIICHUE
BO3/lyXa, BBITAIKUBAIOUIasl CwUia, JCHCTByIOLIass Ha MOTPYXKEHHOE B
KHUAKOCTh  Teno, KOAI(PPHUIMEHT TONe3HOTO0  JIEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJleays MPeNIOXKEHHOW HHCTPYKLUMHU: TPHU BbITOJIHEHUU
U3MepeHuil coOuparh JKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYUCIIATH
3HaY€HHE UCKOMOMW BEJTUYMHBI;

coOMI0AaTh MpaBmiia TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETp, JAMHAMOMETP, COOOIIAIOUIUECs COCYIbl, Oapomerp,
phIuar, NOJIBU>KHBIN M HEMOABUXKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHUA (B TOM YHCIIE:
MNOJAIIUIHUKK, YCTPOWCTBO BOJOIPOBOJA, THUIPABIWYECKUI TMpecc,
MaHOMETp, BBICOTOMEp, MOPUTHEBOM HACOC, APEOMETP), UCTIOJb3YS 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SBICHUI U HEOOXOIUMbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEpPhl  (HaXOIuTh  HWHMOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCMOIb30BaHUsA (PU3NUECKUX 3HAHUKA B TOBCEIHEBHOM
JKU3HH JIUTS oOecrieueHusi 6€30MacHOCTH MpU OOpaIeHuu ¢ mprudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBbS U COOIIOICHIS HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYUIIECTBIISATh OTOOp HMCTOYHMKOB wHHpopMmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM MMOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCSI
3HaHUW U TYTEM CPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBLICTATH
uHdopmaIuioo, KOTOopas SBISETCS MPOTUBOPEUYMBON WM MOXKET OBIThH
HEJI0OCTOBEPHOM;

MCIOJIb30BaTh MPH BBHIOJHEHUN YU€OHBIX 3a/IaHUN HAy4YHO--TIOMYJISIPHYIO
JAUTepaTypy (HpU3NUECKOro COJAEpKaHus, CIPaBOUHbIE MaTepUaibl, pECYpPCHI
cetu MuTepHer, BrIageTh MNpuUéMaMd KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpMALUH (PU3UIECKOTO COACPIKAHHS, B TOM



qucIie IMyOJuYHO AENIaTh KPaTKUE COOOUIEHUS O pe3ysIbTaTax MPOEKTOB WU
y4eOHBIX HMCCIEI0BAaHUM, MPU ITOM TPAMOTHO HCIOJB30BaTh M3YUYEHHBIN
HNOHATUMHBIN anmapar Kypca (HU3UKH, CONPOBOXKIATh BBICTYIUICHHUE
MPE3EHTAIUEN;

IpU BBINOJHEHUH Y4YEOHBIX NPOEKTOB U MCCIEAOBAHUN pachpelensTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHHM C MOCTAaBIEHHBIMH 3aJadaMH,
CIIEIUTh 32 BBINIOJHEHUEM TIUIaHA JCHCTBHA, aJeKBAaTHO OICHUBAThH
COOCTBEHHBIH  BKJaA B  JCATENBHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K xoniry oOyuenus B 8 ki1acce rmpeMeTHbIE pe3ysibTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOMINXCSI YMEHUM:

WCII0JIb30BaTh MOHATUA: Macca U pa3MepPhbl MOJIEKYJ, TEMJIOBOE JBUKEHUE
aTOMOB Y MOJIEKYJI, arpEeraTHbIE COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKUE U
aMmop(dHbIe TeNla, HACHIIIEHHBIH W HEHACBIINICHHBIM Tap, BJIAXHOCTH
BO3/yXa, TEMIIEPATYpa, BHYTPEHHSS DSHEPIUs, TEIUIOBOW JIBUTATEllb,
AJIEMEHTAPHBINA SJICKTPUUECKUN 3apsi/l, IIMEKTPUUYECKOE MOJI€, IPOBOHUKHI
Y TUDJICKTPUKH, OCTOSIHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE TMOJI€E;
paznuyarh ABJICHUS (TEIUIOBOE pacUIMpEHHE M CKaTue, TerJionepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHUE, KalWUIAPHbIC SBICHUS, UCIIAPCHHUE,
KOHJICHCAIUs, IUIaBJIEHUE, KpPUCTALIU3alMs (OTBEpJEBAHUE), KUIICHHUE,
Terionepeaaya (TEenI0nmpOBOIHOCTD, KOHBEKITHS, W3ITyYCHUE),
AJIEKTpU3AlMs TEJ, B3aUMOACHUCTBUE 3apSA0B, ACHUCTBUS AIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICICTBUE MAarHUTOB, JICHCTBHE
MAarHUTHOTO TOJIs HAa IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIWS)
M0 ONUCAHUI0O HUX XAPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX TaHHOE (PU3UUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYEHHBIX (DU3WYECKUX  SIBICHUH B
OKpYy>kKalollleM MHUpE, B TOM 4Yucjie (u3nyecKkue SBJICHUS B MPHUPO/IE:
MOBEPXHOCTHOE HATSDKEHUWE M KANWUISIPHBIE SIBIICHUST B MPUPOJE,
KpUCTAJUIBI B mpupoae, uznydeHue CoyHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIICKTPUUCCKHEC
SBJICHUS B aTMocdepe, IESKTPUUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
noJjie 3eMiu, apeiid MoarCcoB, POJIb MArHUTHOTO TTOJIS JUIS )KU3HU Ha 3eMIie,
MOJIIPHOE CHUSIHUE, TMPHU OSTOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MPH3HAKH) (HU3HMYCCKUX
SIBIICHUI;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TN M (DM3UYCCKHUE SIBJICHUS, MCIIOJb3YS
(dbu3uYecKre BEIUYHUHBI (TeMIeparypa, BHYTPEHHSS dHEPIHs, KOJTHISCTBO
TEIUIOThI, YAEIbHAs TEIUIOEMKOCTh BEHIECTBA, YJEJIbHAs TEmIoTa



IUTABJICHUA, yJEJbHas TEIJIoTa MapooOpa3oBaHUs, yJenbHas TeIioTa
CrOpaHusi TOIUIMBA, KO3(DPPHUIMEHT TMOJE3HOro JEHCTBUS TEIIOBOM
MAILUHBI, OTHOCUTEIBHAS BIIAXKHOCTh BO314YyXa, JIEKTPUUECKUH 3apsi]l, CHUila
TOKa, DJEKTPUYECKOE HAIPSOHKEHHE, CONPOTUBJIECHHE IPOBOJHUKA,
yAeIbHOE CONPOTUBIIEHUE BEILIECTBA, pab0Ta U MOIIHOCTh AIEKTPUUECKOTO
TOKa), TNpH ONUCAHUU TPABWIBHO TPaKTOBaTh (U3HUECKUI CMBICIT
HCIIOJIb3YEMbIX BEJIUYUH, 0003HAUYCHUS U €AUHUIBI (PU3NUECKUX BEITUYUH,
HaxXoJUTh (POPMYJIbI, CBS3BIBAIOIINE JTaHHYIO (PU3NYECKYIO BEIUYUHY C
JIPYTUMHU BEIWYMHAMH, CTPOUTH TpapUKH H3YyUYCHHBIX 3aBHUCUMOCTEU
(bU3UYCCKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA TeN, (DU3MUYECKUE SIBICHUS U TPOLIECCHI,
UCIIOJIb3YSl OCHOBHBIEC IOJIOKEHHSI MOJIEKYJSPHO--KMHETUYECKOH TEOPUH
CTPOEHHUS BEIECTBA, MPUHLHUII CYNEPHO3ULIMU NOJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa 1Jig yyacTka Lenu, 3aKOH
Jlxoyis—JIeHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU ATOM J1aBaTh CIIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €0 MAaTEMAaTHYECKOE BHIPAKEHUE;
OOBACHATH (PU3HUYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh O0BsICHEHHE U3 1 —2 JTOTHYECKUX
iaroB ¢ omnopo Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(bu3nYecKuX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

peuar pacu€THele 3a7adyd B 2—3 JEUCTBUS, MCIIOJIb3Ys 3aKOHBI H
dbopMyIIbl, CBSA3bIBAIONINE (PU3MUECKHME BEJIUMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 33/1a4M 3aIlMCBhIBATh KPATKOE YCIIOBUE, BBISBIISITH HEIOCTATOK
JAHHBIX JUIsl pelieHus 3aj]add, BBIOUpPATh 3aKOHBI U (HOPMYJIBI,
HEOoOXoAUMBIC JUIsi €€ pelieHus, MPOBOJAUTh Pacu€Thl M CpPAaBHUBATH
MOJIyYEHHOE 3HaUeHHe (PU3NYECKON BETMUYMHBI C U3BECTHBIMU JIAHHBIMHU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEUIUTh MNpPU MOMOILIU
(bu3NYECKUX METOAOB, HUCMOJb3Yys OINMUCAHUE HCCIENIOBAaHUS, BBIICTATH
MIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSAKA
IIPOBEJICHMS UCCIIEA0BAHNs, 1€JaTh BBIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MYECKUX SABJICHUNA WM
(bu3MUEeCKUX CBOMCTB Tel (KamWLISIpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ero o0bEMa, TEMIEPATypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHus MpPU H3IYYCHUH OT IIBETa H3JIydaromeil (Tmorjomaronieil)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHHUsI BOJABI OT TEMIIEPATYPbl KUAKOCTH U
mIonaa €€ IOBEPXHOCTH, DJJIEKTpU3alus Tel U B3aUMOJCHCTBHUE
DJIEKTPUYECKUX 3apsAa0B, B3aUMOJICWCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yalIU3allsl MAarHUTHBIX TIOJIE TIOCTOAHHBIX MArHUTOB, JE€HCTBUS



MAarHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA 3JEKTPOABUIATENsl TOCTOSHHOTO TOKa): (OpMyIMpPOBATH
MPOBEPSIEMbIC MPEJIIONIOKEHUS, COOUPATh YCTAHOBKY M3 MPETI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJI OMNbITA U (POPMYIUPOBATH BBHIBO/IBI,
BBIMIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHOU BIIa)KHOCTU
BO31yXa, CWJIbl TOKA, HANPSDKEHUS C HCIOJIb30BAHUEM aHAIOTOBBIX
npuOOPOB W JIAaTUYUKOB (PUBMUECKUX BEJIIMYMH, CPABHUBATH PE3yJbTAThl
U3MEPEHUHN ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3HUECKON BEIMYUHBI OT
Jpyrod C HCMOOJb30BAaHUEM TMPSIMBIX  W3MEPEHUM  (3aBUCHUMOCTH
COINPOTHUBIIEHUS] TIPOBOJHUKA OT €ro [JIMHBI, IUIOIIAJX MONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONMPOTUBIICHUS BEILIECTBA TPOBOJHUKA, CUIIBI TOKA,
WIYILIETO 4Yepe3 NPOBOJHUK, OT HANPSOKEHHWsS HAa IPOBOJHUKE,
HCCIEOBAHUE TMOCIEAOBATENBHOIO W MapaJUIEIbHOIO COCIMHEHUU
MPOBOJIHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpAThb YCTAHOBKY U
BBITIOJIHATh U3MEPEHUs], CeAys NpPeIJIOKEHHOMY IUIaHy, (DPUKCHUpOBATH
pPe3yAbTaThI MOJIYYEHHOM 3aBUCUMOCTH B BHJI€ Ta0JIMII U TpaUKOB, JAeIaTh
BBIBOJIBI 110 PE3yJbTaTaM MCCIICIOBAHNUS;

MPOBOJIUTh KOCBEHHBbIC HW3MEPEHUsS] (UBMYECKUX BEIUYUH (yAeNIbHAsS
TEIJIOEMKOCTh  BEIIECTBA, CONPOTUBIECHHWE MPOBOJAHMKA, padoTa U
MOIITHOCTh JJIEKTPUUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAIIbHYIO0 YCTAHOBKY, CIEAys NPEIIOKEHHON WHCTPYKIUHU, U
BBIYUCIISITh 3HAYCHUE BEJIMUNHBI;

coOmo1aTh MpaBuiia TEXHUKK 0€30MaCHOCTH TPH paboTe ¢ J1abopaTOpPHBIM
000py/I0BaHUEM;

XapaKTEepPU30BaTh TPHUHIUMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, TapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIICKTPUUECKOW DHEPTHH, D3IEKTPOOCBETUTEIbHBIC MPHUOOPHI,
HarpeBaTeJbHbIC AIEKTPONPUOOPHI (mpumepsl), DIIEKTPUYECKHE
MPEIOXPAHUTEIIH, TEKTPOMATrHUT, JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIOJIb3YSl 3HAHUS O CBOMCTBAX (PU3UUYECKHUX SIBICHUN W HEOOXOIUMBIC
busnueckre 3aKOHOMEPHOCTH;

pacmno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBIC
MPUOOPHI O CXEMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABHUTATEIb BHYTPEHHETO CropaHus,
AIIEKTPOCKOT, PEOCTaT), COCTABISATh CXEMbI JJIEKTPUYECKUX IIerend ¢
MIOCJIEI0OBATENBHBIM U MapaJUICIbHBIM COEAUHEHUEM JIEMEHTOB, pa3inyasi
YCJIOBHBIE 0003HAYEHHUS SIIEMEHTOB 3JIEKTPUUECKUX LENEH;



OPUBOIUTH  NpUMEpPHl  (HaXOAUTh HWHGOpPMALMIO O  MpUMeEpax)
MPAKTUYECKOTO HMCIOIb30BAHMS (DU3MUECKUMX 3HAHUWA B TOBCEIHEBHOM
KU3HU N1 oOecrieueHusi 0€30MacHOCTH MPHU OOpallleHUH ¢ MpUOopaMu U
TEXHUYECKUMHU yCTPONUCTBAMU, COXPAHEHUS 3A0POBBS U COOIIOICHHS] HOPM
HKOJIOTMYECKOTO IIOBEICHUS B OKPYXKAIOILIEH CpelIe;

OCYILUECTBIATh MOUCK HMHGopMalmu (U3HUYECKOTO COJACpPKAHHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCS 3HAHUW M IyTEM CpPaBHEHUS
JIOTIOTHUTEIbHBIX UCTOYHUKOB BBIJIEIATH HH(POPMALIHIO, KOTOpas SIBIISIETCS
MPOTUBOPEUUBOI MIIM MOKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHITOJHEHUH YUYE€OHBIX 3a/laHUN HAy4HO--TIOMYJISIPHYIO
auTeparypy GpU3M4eCcKOTo CoJep KaHus, CIPABOYHbIE MAaTEPHUAIIbI, PECYPChI
cetu IHTepHer, BnageTh NpUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTA,
npeoOpa3oBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NHMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIECHHS,
0000mIasi wHpOpPMAIMI0O W3 HECKOIBKUX HMCTOYHUKOB (PU3UUECKOTO
COJIEpKaHus, B TOM YHCIIE IIyOIMYHO IPEACTABIAT PE3yIbTaThl IPOEKTHON
WU HCCIIEN0BATENIBCKOM JEATENBHOCTH, IIPA 3TOM I'PAMOTHO MCIIOJIB30BaTh
U3YUYEHHBI MOHATUMHBIA ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYIUICHHE ITPE3ECHTALlUEH;

IpPU BBINOJHEHUHM YYEOHBIX NPOEKTOB M HCCIEIOBaHUN (PU3HMUECKUX
IPOLIECCOB pacHpenesaTh OOA3aHHOCTH B TIpPyNIe B COOTBETCTBUM C
ITOCTABJICHHBIMU 33J1a4aMH, CJICIUTH 3a BBIIOJIHEHUEM IUIaHA JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIaa B
JeATENbHOCTD IPYNIIbL, BEICTPAMBATh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peliaTh KOHQPIUKTHI.

K xonity oOydenus B 9 KJjiacce npeMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUM:

WCIIONB30BaTh MOHATHUSA: CUCTEMa OTCYETA, MAaTepUalbHAas TOYKa,
TPAeKTOpHUS, OTHOCUTENBHOCTh MEXaHUYECKOTO IBMKEHHA, Aedopmanus
(ynpyras, mjacTuyeckas), TpeHHe, IIEHTPOCTPEMHTENIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIAOE TEJIO,
HEHTpP TSKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(PPA3BYK U YJIbTPA3BYK, 3JICKTPOMATHUTHBIE BOJIHBI, IIKaIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaTbHO30PKOCTH,
CHEKTPhI UCITYCKaHUS U MOTJIONIEHUSs, albda-, 0eTa- 1 raMMa-u3J1ydeHusl,
U30TOIIbI, /IEpHAsl SHEPreTUKaA,

paznuyaTh SBJIEHHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIMHENHOE JBHXKEHHE, CBOOOJTHOE
NaJieHUue TeJl, PABHOMEPHOE JIBMXKEHHE MO0 OKPY>KHOCTH, B3aMMOJICHCTBUE



TeJ, peaKTUBHOE IBW)XKCHME, KOoJeOaTelnbHOE IBMKECHHE (3aTyXarolue U
BBIHY’K/ICHHbIE KOJIEOAaHMs), PE30HAHC, BOJIHOBOE JABUKEHUE, OTPAKEHUE
3ByKa, IPSAMOJIMHEMHOE PacHpOCTPaHEHUE, OTPAKEHHE WM NPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKEeHHE OeIoro cBeTa B
CHEKTP M CJIOKEHHE CHEKTPaJIbHBIX I[BETOB, JUCIIEPCHsS CBETa,
€CTECTBEHHAs! PAJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYATOrO CIIEKTpa
U3JTyYEHHs1) TIO OMKMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SIBJICHUM B
OKpyXaromeM Mupe (B TOM 4YHcie (U3NYECKUE SIBICHHUS B IMPHUPOJIE:
MPWIKNBBI U OTJIUBBI, JBUKEHUE MU1aHeT COJTHEYHOW CHUCTEMbI, pEaKTUBHOE
JBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUATHUE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHNE, CEHCMHUYECKHE BOJHBI, IyHaMH, 3X0, LIBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJE, OUOJOTMYECKOe NEHCTBHE BHIMMOIO,
yABTPA(PHUOIETOBOTO ¥ PEHTTCHOBCKOTO W3IyYCHHH, €CTECTBECHHBIN
PaAMOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, DPaJUOAKTHUBHOE H3IIyUYEHUE
MPUPOAHBIX MHUHEPAJIOB, [ECUCTBUE pPAJAMOAKTUBHBIX W3IYyYCHUH Ha
OpraHu3M YeJIOBeKa), MPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a1ady B
y4eOHY10, BBIIACNATH CYIIECTBEHHBbIE CBOMCTBa (MPU3HAKH) (PU3NYECKUX
SIBIICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TE€N M (U3NUYECKUE SIBICHUS, UCTIOJB3YS
(¢u3nueckue BeIUYMHBI (CpelHsisi MU MIHOBEHHAas CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IEPEMEIICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJa TPEHHUSA, CHJIa YNPYIOCTH, CHJA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAaJIeHUs, BEC Tela, HUMITYJIbC Tella, WMIIYJbC CHJIbI,
MexaHuueckas paboTa W MOIIHOCTh, MOTEHUHUAIbHAs JHEPrHs Tena,
MIOJHATOIO HaJ MOBEPXHOCTBIO 3EMJIM, MOTECHIHMAIbHAS SHEPIUS CHKATOU
NPy KXUHBI, KHHETUUECKAsl YHEPTHS, ITOJTHAS MEXAHUYECKAsl JHEPT UL, IEPUO]T
M 4acToTa KoJeOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb MpPEJIOMJIEHUS Cpeibl), NpH OINUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUU CMBICI HCHOJIb3YEMbIX BEJIWYMH,
o003HaueHUAd W EAUHMIIBI (PU3HMYECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTHUMU BEIMUYMHAMM,
CTPOUTH IPaPUKHA N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYHH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UUECKHE SBICHHUS U IPOLECCHI,
WCIIOJNIb3Ysl 3aKOH COXPAHEHHWsI DHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLMUI CYNEPIO3UIMU CWI, NPUHLUUI OTHOCHUTEIBHOCTH ['amwmies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOTO U MACCOBOTO YMCEN



P SJIEPHBIX PEAKIUSAX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUChIBATh €r0 MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MYECKUE TPOLECCHl U CBOMCTBAa TE€l, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyalUi MPAaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYMHHO--CJIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB C Omnopo Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MUECKHUX SBICHUM,
($U3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiath pacu€THbIC 3a/1a4 (OMUPAIONTUECS HA CUCTEMY U3 2—3 ypaBHEHHI ),
UCIOJIb3YS 3aKOHBI M (JOPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE BETUYMHBIL: HA
OCHOBE aHaJIM3a yCJIOBHS 33J]a4M 3alHChIBaTh KPATKOE YCIOBUE, BBISBIATH
HEJOCTAIONINE UM M30BITOYHBIE JIaHHbIE, BBIOUPATh 3aKOHBI U (DOPMYJIbI,
HEOOXOJUMBIE 1JIsl pElIeHUs, MPOBOJUTh pPacuéTbl M  OLIEHUBATh
PEATUCTUYHOCTh TOTYYEHHOTO 3HAYEHUS! (PU3NUECKOM BETUUHHBI,
pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOXXHO PEMIUTh IPU [OMOLIH
(bU3NYECKUX METOAOB, HUCHOJb3Yysl OIMUCAHUE HCCIIETIOBAaHUS, BBIICTATH
IPOBEPSEMOE MPEIIOI0KEHNE, OIEHUBATh IPABWIBHOCTh IOPAJIKA
IPOBEJICHUSI  UCCIIEOBAHMS, JI€aTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUI U OIIBITOB;

OPOBOAUTH OMBITBI 1O HAOJMIONEHUI0 (U3NYECKUX SBICHUM WU
(¢u3nYecKuX CBOMCTB Ten (M3ydeHHE BTOpPOTo 3akoHa HploTOHa, 3akoHa
COXpaHEHMs SHEPruM, 3aBUCHUMOCTb NEpHUoAa KojieOaHUW MpyKMHHOTO
MasATHHKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI U HE3aBHUCHUMOCTb OT
aMIUTUTYJIbI MaJIbIX KOJI€OaHUM, MPsIMOJIMHENHOE pacTIpOCTPAHEHUE CBETA,
pas3iokeHue Oeyloro CBeTa B CIEKTP, U3YUEHHUE CBOMCTB M300pakeHUs B
MJIOCKOM 3€pKajie U CBOMCTB HM300pa)K€HUsl MpeaMera B coOuparomieit
JUH3€, HAOMIOJIEHUE CIUIOIIHBIX M JIMHEHMYaThIX CHEKTPOB HM3ITYUECHHUS):
CaMOCTOSITEJIBHO ~ COOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa
000pyI0BaHus, ONIMCHIBATH XOJI OIBITA U €r0 PE3YJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;

IPOBOAUTH IPU HEOOXOAUMOCTH CEPHIO MPSIMBIX M3MEPEHUI, onpeaenss
CpeqHee 3HAUYCHHE U3MepseMoil BeanuuHbl ((POKyCHOE paccTosHue
cobuparomield JIMH3bI), OOOCHOBBIBaTH BBIOOP cHoco0a H3MEpEHUs
(M3MEPUTENBLHOTO TIPUOOPA);

MPOBOJIUTh MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3UYECKUX BEJIMYHMH C
MCIIOJIB30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCHMOCTD IIyTH OT BPEMEHHU IIPH
PAaBHOYCKOPEHHOM JIBDKEHMHM 0€3 HayallbHOW CKOpPOCTH, NEpHojJa
KoJeOaHWH MaTeMaTH4eCKOro MasiTHUKa OT JUJIMHBl HUTH, 3aBUCUMOCTH
yIjla OTPAXKEHHs CBETa OT yIVIa MAJCHHUA M yIia MPEIOMIIEHHS OT yria
NajieHus1): IUTAaHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh



YCTaHOBKY, (UKCHUPOBaTh pE3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTHU
(dbu3UYeCKUX BEIMYMH B BUJE TaOmull U rpadukoB, JieIaTh BBIBOABI 1O
pe3yJibTaTtaM HCCIe0BaHNUS;

IPOBOANTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYUH (CpemHAs
CKOPOCTb U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHUE
CBOOOJHOTO TaJeHUs, >KECTKOCTh MPYXKUHBI, KOIPPHUIMEHT TpeHus
CKOJIBKEHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacTOTa W TEPUOJ
KOoJeOaHWH MaTeMaTU4ecKoro M MNPYKHMHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparole JUH3bI, pPAAUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEpeHHs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIMIOJIHATH
U3MEpEeHUs, CIeAys MPEAI0KeHHOW WHCTPYKIIMH, BBIUYHUCISATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PEe3yJIbTaThl C YUYETOM 3aJaHHOM
IIOIPEITHOCTH U3MEPEHUM;

coOJr01aTh NMpaBUiia TEXHUKK 0€30MaCHOCTH NpH padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKM HW3YUYEHHBIX (U3UYECKUX MOJICIICH:
MarepuaibHasi TOYKa, aOCONIOTHO TBEPIOE TENO, TOUECYHBIM HCTOUYHHK
CBETa, JIy4, TOHKasl TMH3a, IUTaHEeTapHasi MOJEh aToMa, HyKJIOHHAsI MOJEIh
aTOMHOTO S1/1pa;

XapaKTepU30BaTh TMPUHIUIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHUA (B TOM YHCIIE:
CIHUIOMETp, NaTYUKH TOJOKCHUS, PACCTOSHHUS M YCKOPEHUS, DakeTa,
9XOJOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabCcoHa), HUCHOJB3ys 3HaHUA O
CBOMCTBaX (PU3MYECKUX SBIECHUA U  HEOOXOAUMbIE  (PU3UYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBl M CXEMaTHUYHbBIE PUCYHKU M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLIECCOB MTPU
pelIeHnr y4eOHO--TIPAKTUYECKUX 3a/ady, ONTHYECKUE CXEMbI IS
MOCTPOEHUS U300paKEHHH B INIOCKOM 3epKajie U coOMparoliel JIMH3e,
OPUBOIUTH  NpPUMEPHl  (HaXOAUTh HWHMOpPMALMIO O  MpUMeEpax)
MPaKTUYECKOTO HCIOIb30BaHMs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU JUIsl oOecriedeHrss 0€30MacHOCTH MPU OOpaIlleHUH ¢ MpUoopaMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTMYECKOTO TIOBEJCHUS B OKPY KaIOLEH CPEIE;

OCYHIIECTBIIATh MOWCK WHGOpMauu (U3NYECKOTO  COJEpXKaHHUS B
HuTepHeTe, caMOCTOSTENBHO (POPMYIHUPYs MOUCKOBBIN 3aIpOC, HAXOAUTh
NyTH ONPEJEIICHNUs JOCTOBEPHOCTH MOJIyYEHHON MH(pOpPMAIMK HA OCHOBE
UMEIONTUXCS 3HAHUH U JOTIOJTHUTENBHBIX NCTOYHUKOB,;



MCIIOJIB30BaTh MPH BBINIOJHEHUU YYE€OHBIX 3aJJaHUN HAyYHO--TIOMYJIIPHYIO
auTepaTrypy (pU3NUECKOTO COJEp KaHUs, CIPABOYHBIE MATEPHAIIBI, PECYPChI
cetu MHrepHer, Biaaerb NpUEMAaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHMS HAa OCHOBE
uH(popMaMM M3 HECKOIbKUX HMCTOYHUKOB (PU3NYECKOrO COJEpKAHMS,
MyOJUYHO NPEJICTABIATh PE3YyIbTaThl IPOEKTHON MIIA HCCIAEA0BATEIbCKOM
NEATEIbHOCTH, IIPU  OTOM  TIPaMOTHO  MCIOJIB30BaThb  W3YYEHHBIN
NOHATUUHBIN anmapar MU3y4dyaeMoro pasaena (U3UKH U CONPOBOXKIATH
BBICTYIUICHHE TMpEe3eHTalMel ¢ yd4€ToM 0COOEHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA AKAJEMHNYECKHUX YACOB,
OTBOAUMBIX HA OCBOEHHUE KAXJION TEMbI YYEBHOT'O IIPEJMETA ¥ BO3MOXHOCTb
NCITOJBb30BAHUSA 110 3TOU TEME 2JIEKTPOHHBIX (HU®POBbLIX) OBPA3OBATEJIBHBIX PECYPCOB

7 KIIACC
Koan4yecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uugposbIe)
Konrpoabnsie | IlpakTnueckue
n/n MPOrpaMMbI Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paszpnen 1. ®usuka u e€ posb B IO3HAHUHN OKPY/KAIOLIET0 MUpa
bub6nuorexa [JOK
1.1 ®usmka - HaykKa o ozne 2
H3Hia - nayka o npupox https://m.edsoo.ru/7f416194
1.2 Du3rUecKue BEIUUNHBI 2 1 bubmmorexa OK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYUYHBIM METO/] TO3HAHUS 2 1 Bubnmorexa [IOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pasznea 2. [lepBoHayaibHbIe CBeIeHUSA 0 CTPOCHUM BelIeCTBA
bu6mmorexa [IOK
2.1 1
CrpocHue BelecTsa https://m.edsoo.ru/7f416194
29 JIBM>KE€HHE M B3aUMOICHCTBUE YaCTHUI] ) 1 bubnuortexa [JOK
) BellleCTBA https://m.edsoo.ru/7f416194
bu6morexa [IOK
2.3 ArperatHbie COCTO elecTBa 2
TPETatHE! TOAHITE BEHECTS https://m.edsoo.ru/7f416194
Wroro no pazneny 5



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

Pa3nen 3. /IBu:keHHe U B3anMoOAeilicTBHE TeJl

bu6morexa [IOK
3.1 Mexaunueckoe ABUKEHUE 3
https://m.edsoo.ru/7f416194
but6mmorexa [IOK
32 ne , Macca, IIOTHOC 4
HEpIHA, M TIIOTHOCTE https://m.edsoo.ru/7f416194
bubnmuorexa [JOK
33 Cuna. B 14
18- BHABL CHT https://m.edsoo.ru/7f416194
Uroro no paznemny 21
Paznen 4. /laBiieHne TBEPABIX TeJl, ’KUAKOCTEH U ra3oB
41 [asnenue. llepenaya naBieHus TBEpILIMU 3 bubnuortexa [JOK
' T€JIaMHM, KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 5
JlaBieHue xuakocth https://m.edsoo.ru/7f416194
bub6nuorexa [JOK
4.3 A 6
TMOC(EpHOE TaBICHUE https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTH M Ta3a HA MOTPYKEHHOE 7 bubnuortexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeiy 21
Pa3nes 5. PaGora m MomiHOCTB. JHeprust
but6mmorexa [IOK
5.1 Pa6 3
aboTa 1 MOTHOCTE https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.2 II 5
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6motexa [IOK
5.3 M 4
CXaHHieckad SHeprud https://m.edsoo.ru/7f416194
Wroro no pazneny 12



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
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

Pe3epBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

12




8 KJIACC

KoanyecTBo 4yacos DJIeKTPOHHbIE
HanMeHOBaHUE pa3aeoB H TEM ndpoBbie
Ne n/m pasi Kontpoabnsie | IlpakTuyeckue (1upp )
NporpaMmblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenjioBble ABJIEHUA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubnuorexa LIOK
) P B https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1 5
CIITOBBIC HPOTECCH https://m.edsoo.ru/7f4181ce
Uroro no paznemny 28
Pazgen 2. DiekTpuueckre 4 MATHUTHBIE SIBJICHUS
21 DJeKTpUYeCKue 3apsiibl. 3apsHKEeHHbBIE Tena 7 | but6mmorexa [IOK
’ U UX B3aUMOJIENCTBHUE https://m.edsoo.ru/7f4181ce
. . bubnuortexa [JOK
2.2 I1 20 1 7
OCTOSIHHBIN AJICKTPUYECKUN TOK hitps://m.cdsoo.rw/7 418 Loe
23 MarsauTHble IBIEHUS 6 1 1.5 bubmorexa ITOK
https://m.edsoo.ru/7f4181ce
bu6nnoreka [IOK
24 ) 4
JICKTPOMATHHTHA MHAYKHHA https://m.edsoo.ru/7f4181ce
Hroro no pasnenry 37
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 3 14.5



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

9 KJIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HanMeHOBaHUE pa3aeoB H TEM nudpoBbIe
Ne n/m P Kontpoabnsie | IlpakTuyeckue (1upp )
NporpaMmblI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zngea 1. MexaHH4YecKHe SIBJEHUS
11 MexaHn4uecKkoe IBUKEHUE U CIIOCOOLI €T0 10 1 bu6mmorexa [IOK
) OIMCAHHUS https://m.edsoo.ru/7f41a4a6
1.2 Bs3aumopelictBue Ten 20 1 3 bubmmotexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 Bubanorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3znen 2. MexaHuYecKHe K0J1€0aHUA H BOJIHBI
bu6mmorexa [IOK
2.1 M §) 7 3
CXAMMACCRUC KOJCHAIA https://m.edsoo.ru/7f41a4a6
bub6nmuorexa [JOK
2.2 MexaHu4ecKHue BO . 3ByK 8 1 3
RAHITICCKHC BOTHBL IBY https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 3. DjieKTpOoMarHuTHOE 1MoJie M JJIEKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 ) bubnuortexa [JOK
' 3JIEKTPOMATrHUTHBIEC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no paznemny 6

Pa3gea 4. CBeToBbIE IBJICHUSA



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

4.1 3aKoHBI pacIpOCTPaHCHUS CBETa 6 2 bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
4.2 JI 6 3
WH3BI ¥ ONITHYECKHUE TIPHOOPHI https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
43 PaznosxeHne 6e0ro cBera B CEKTP 3 2 hitps://m.cdsoo.rw/7f41 ada6
Hroro no pasaeiy 15
Paznen 5. KBanToBbI€ siIBJIeHMSI
bu6mmorexa [IOK
5.1 Hcnyckanue u norjiomeHue cBeTa aToMoM 4 | hitps://m.cdsoo.rw/7 41 ada6
bub6nmmorexa [IOK
5.2 C 6 1
TPOSHHE ATOMHOTO iipa https://m.edsoo.ru/7f41a4a6
bu6morexa [IOK
53 s 7 1
AICPHRHIC peakiind https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. [loBTOpuTe/IbHO-0000IIAIOIINI MOY I
6.1 [ToBTOpeHUE M 0000IIEHNE COMEPKAHUS 9 ) bu6mmorexa [IOK
’ Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasnery 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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