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IHosicuuTenbLHAA 3aIHCKA

PaGouass mporpamma mo ¢usmke ans 7-9 kimaccoB pa3paboTaHa B COOTBETCTBHH
HOPMAaTHBHO- IPAaBOBBIMHU JIOKYMEHTAMHU:

- 3akoH «O0 o6pazoBanun B Poccuiickoit deneparnuny» (yrBepkaeH npukazom ot 29.12. 2012r.
Ne 273-D3 ¢ u3MEHEHUAMU U TOTIOJTHEHUSIMHU);

- denepanbHbIA TOCYIapCTBEHHBIH 00pa30BaTEIbHBINA CTAHAPT OCHOBHOTO O0IIETO
obOpasoBanus (YTBEpXKACH MpukazoM MUHHCTEpPCTBA MpocBenieHus Poccuiickoit deaepanun ot
31.05.2021 Ne 287 ¢ usmenenusimu Ha 08.11.2022r.).

PaGouas mporpaMma BXOAHUT B COAEp)KATEIbHBIA pazzien o0pa30BaTeIbHON MpPOTrpamMMbl
ocHoBHOTO 0611ero oopazoanuss MOY COII c. denoposka um. 1.C. I'aBsa.

B kauectBe paboueil mnporpammel Oyzaer wucnonb3oBaHa DenepanbHas pabouas
nporpaMma 1o yueoHomy npeamery «dusrkay» 60a30Bblii ypOBEHb.

YMK, ¢ nomo1uipio KOToporo OyAeT peaan3oBaHa JaHHas pabouasi mporpamMMa, BXOJHT B
[lepeueHb y4eOHUKOB (y4eOHBIX MOCOOWI) JUIS MCTOIB30BAaHUS B 00pa30BaTEIbHOM IPOIIECCe
MOV CONI c. ®enopoBka um. M.C. 'aBBa B COOTBETCTBHUHM C IPUKAa30M MHUHHUCTEPCTBA
[Tpocsemenust Poccuiickoit ®enepaumu ot 21 centsiops 2022 roga N 858 «O6
YTBEPKACHUM (PelepaIbHOTO NEpeyHsl y4EeOHHKOB, JONYLIEHHBIX K HCIIOJIB30BAaHUIO IIpU
peanM3aliii  MMEIOIIMX TOCYJApCTBEHHYIO aKKpEIUTAlUl0 00pa3oBaTeNbHBIX IPOrpaMM
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPeAHEro oOmero oO0pa3oBaHHs OPTaHU3AIMSIMH,
OCYIIECTBISIOIMMU 00Pa30BATEIbHYIO JEATENbHOCTh U YCTAaHOBJIEHUS INPEIECIIBHOIO CpOKa
MCIIOJIb30BaHUs UCKIIOYEHHBIX YUEOHUKOB» (C u3MeHeHussMU Ha 21 urons 2023 roga).

B mnepuon upe3BblUalHBIX CUTYyallMid, MOTOAHBIX YCJIOBHM, BBEACHHUS KapaHTHUHHBIX
MeponpusTHii 1o 3aboneBaemoctd rpummnoM, OPBU u  apyrumu  uHQEKIHMOHHBIMU
3a0o0neBaHUsAMHU, 00pa30BaTeNbHbIN MPOIECC MO JaHHOMY y4eOHOMY IPEIMETY OCYIIECTBISIETCS
C MCMOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTENbHBIX TexHOIorHi. [Ipn He0OXOAMMOCTH YacTh
TEM MOKET U3y4aThCs C UCIOJIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

PaGouass mporpamma mpeaycMaTpUBacT: OPraHU3aIlUI0 NMPOEKTHOW /1esiTeIbHOCTH,
MPOBEJCHUE MPAKTUYECKUX PabOT. DTO MO3BOJISIET BOBJIEUb OOYYAIOIIMUXCS B Pa3HOOOpa3HYIO
yueOHYI0 N1eATeNbHOCTh, CIIOCOOCTBYET aKTUBHOMY MOJYUYEHUIO 3HAHHM, HAYYUTHCS MBICIUTH
KPUTUYECKH, JeaTh COOCTBEHHBIE BBIBObBI

JUis OCyLIeCTBICHUsSI MOHMTOPMHIA YCHEIIHOCTH YCBOEHHUS 3HAaHHMH O0OydyaromMMucs
paboyeil mporpaMMoil IPelyCMOTPEHO: MPOMEKYTOUHbIH MOHUTOPUHT, UTOTOBBIM MOHUTOPUHT,
dbopMamMu peanu3aluu KOTOPOTO SIBJISIFOTCS: TECTUPOBAHME, KOHTPOJIbHBIE pabOThI, TBOPUECKHE
OTUeThl, pabora ¢ UHPOPMAIMOHHBIMH  O0Opa3oBaTEIbHBIMH  pPECypcaMH,  3a4eThl.
[TpomexyTouHasi arrecTanusi NPOXOAUT B (QopMe, yKa3aHHOHM B Y4eOHOM IIJIaHE MIKOJIbI Ha
COOTBETCTBYIOIINI Y4EOHBIN TOJI.

Y4yebHO — METOIMYeCKOe W MaTepHaIbHO — TEXHHYECKoe oOecreueHue KabuHeTa
MO3BOJISIET PEATU30BaTh TEOPETHUECKYIO U MPAKTUYECKYIO YacTh paboueil mporpaMmel.

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC
Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.
®usnka — Hayka o mnpupone. SBneHus npuponsl. Pdusnueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Odusnueckue BeaMuuHbL. M3mepenue ¢uznyeckux BenuunH. DHU3NMUECKUE MPHOOPHI.
[TorpemHocTs U3MepeHuil. MexxayHapoaHas CHCTEMA €IMHHIL.
Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKM H3y4yaroT Nmpupoay. EcTecTBeHHOHayuHBIH METO.
MO3HAHMS: Ha0JI0/IeHNE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT
10 TIPOBEPKE TUIoTe3, 00bSICHEHNE Ha0m0aeMoro apieHus. Onucanue pu3nueckux sBJICHUH ¢
ITOMOIIBI0 MOJIEIIEH.
Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE SIBJICHHUSI.



2. @uznueckue mMpuOOPHl M TPOIEAypa MPSIMBIX W3MEPEHHH aHAJIOTOBBIM W ITU(DPOBBIM
puoOpoOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHre LEHBI IEICHUS MIKATbl U3MEPUTEIHLHOTO MPUOOPA.
W3mepenne pacCcTOsTHUN.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TEA.
Onpenenenue pasMepOB MaJbIX TEN.
WN3mepenne Temmeparypbl NOpH TOMOIIM >KUJKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIIepaTyphI.
6. IlpoBemenue wucciegoBaHUS MO TPOBEPKE THIOTE3bl: JAJBHOCTh MOJETA MIApHUKA,
MYLEHHOTO0 TOPU30HTAJIHO, TEM OO0JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.
Pa3nean 2. [IepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.
CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BELLECTBA.
JBuxkenue uactun BemecTBa. CBs3b CKOPOCTH JIBIDKEHUS YAcTHI[ C TeMIIEpaTypou.
bpoynosckoe nBuxkenue, Aauddysus. BzanmonelicTBue dYacTUIl BEIECTBA: MPUTSLKEHUE U
OTTaJIKUBaHUE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATUINYECKUX )
Ten. B3amMoCBsI3p MEXIy CBONCTBAMHU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSIHMSIX U HX
ATOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.
Hemoncmpauuu.
1. HabGmroneHnue 6pOyHOBCKOTO JIBHXKEHHUSI.
2. HaGmopenue nuddysun.
3. HaOmionenue sBiIeHHM, OOBSICHSIOMIMUXCS MPUTSHKEHUEM WM OTTATKUBAHHUEM YaCTHIL
BELIECTBA.
Jlabopamopnuvie padbomot u onvimol.
1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCIoIb3oBaHueM (hoTorpaduwii).
2. OTmbITH IO HAOJFOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.
Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBUe Tel.
Mexanuueckoe nBukeHue. PaBHOMepHOe M HepaBHOMepHoe ABMkeHue. CkopocTh. CpenHss
CKOPOCTh TIPY HEPABHOMEPHOM JIBFKEHUHU. PacuéT myTH 1 BpeMeHH JIBYKCHUS.
SBnenve uHepuMH. 3aKOH WHEPIMHU. B3auMopaeicTBue Ten Kak MpUYMHA U3MEHEHUSI CKOPOCTH
JIBUKEHUS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTk BemiecTBa. CBA3b MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €/IMHHULIE 00BbEMA BELIECTBA.
Cuna kak xapakTepucTuka B3auMmojencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C TOMOIIBIO JUHAMOMETpa. SIBJeHHE TATOTEeHUs W cuia TsokecTH. Cuia TsSHKecTH Ha
npyrux 1uianerax. Bec Tena. HeBecomocTh. CrioskeHue CHII, HAMPaBIEHHBIX 1O OJHOW MPSIMOM.
PaBHopeiicTBytomas cui. Cuna TpeHus. TpeHue CKOIbXKEHHS W TpeHHe Mokos. TpeHue B
MIPUPOJIC U TEXHUKE.
Hemoncmpayuu.
Habmroienne MexaHu4eckoro JBUKEHUS Tena.
N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.
Habmronenue siBJIeHMs] HHEPITUH.
Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.
CpaBHEHHE Macc MO B3aUMOJICUCTBUIO TEN.
6. CnoxeHue CHII, HAITPaBJICHHBIX IO OJTHON TPSMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO MABWXKEHUS (IIapuka B KUIAKOCTH, MOJEITH
ANEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBXEHHS Opycka WM IMIapuka 10 HAKIOHHOM
MJIOCKOCTH.
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3. Omnpenenenue IOTHOCTU TBEPAOTO TENA.
4. OnbITel, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb pacTsDKeHUs (AedopManuu) MPY>KUHBI OT
MPUIIOKEHHOMN CHJIBI.
5. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh CHUJIbI TPEHHSI CKOJBXKEHHUs OT Beca Tejla U
XapakTepa CONMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.
Hasnenne. CriocoObl yMEHBIIICHUSI W YBEIMYCHHUs aaBiieHus. JlaBieHue raza. 3aBUCUMOCTH
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenava gaBneHus: TBEPABIMU TEIAMU, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [TneBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryOunbl.  ['mapocratmueckuit  mapagokc. CooOmarommecs cocyabl. [ 'mapaBiamueckue
MEXaHU3MBI.
ATtmocdepa 3emnn u atMmocepHoe naBiaeHre. [[puanHbl cynecTBOBaHUS BO3IYIIHONW 000I0YKH
3emuu. Onbit Toppuuennu. M3mepenue atmocepHOro qaBieHHs. 3aBUCUMOCTh aTMOC(epHOTro
JABJICHHSI OT BBICOTHI HaJl ypoBHEM MOps. [Ipubops! A1 n3mMepeHus: atMoc(hepHOro JaBICHHUS.
JleiicTBHe )XUIKOCTH U raza Ha MOTpyEHHOE B HUX TeJo. BriTankuBaromas (apxume0Ba) cuia.
3akon Apxumena. [InaBanue Ten. BoznyxomiaBanue.
Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPaTyphl.
[lepenaya naBiaeHuUs KUIKOCTHIO U ra30M.
CooOmaromuecs CoCybl.
I'uppaBnmueckuil mpecc.
[TposiBnenue neicTBust aTMOC(HEpPHOTo JaBICHHUS.
3aBUCHMOCTh BBITAIKHBAIONIECH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTu Tela U IJIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.
VYcnoBue mmaBaHMs TEN: TUIABAaHUE WM TOTPY)KEHHE TEI B 3aBUCUMOCTH  OT
COOTHONIEHUS TUIOTHOCTEH TeJa U KUIKOCTH.
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Jlabopamopnuvie padbomot u onvimol.

1. HccrnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00BbEMa MOTPYKEHHOW B JKHJIKOCTD
4acTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CWIBI, JCHCTBYIONMEH HAa Telo, MOTPYXKEHHOE B
HKUIKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAOIICH CHIIBI, JCHCTBYIOMICH HA TEJIO B KUIKOCTH,
OT Maccsl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJKHUBAIOIIEH CHUIIbI, JEHUCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00bEMa MOTPYXKEHHOM B 'KMJKOCTh YAacTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

5. KoucTtpyunpoBanue apeoMerpa WIM KOHCTPYHPOBAaHUE JIOJKM U OINpejaeieHue eé
IPY30I0ABbEMHOCTH.

Pa3nes S. PaboTa m MOIIHOCTB. JHeEprusi.
Mexannueckasi pabota. MOITHOCTb.
[TpocTble MexaHM3MBI: pblUar, OJIOK, HAaKJIOHHAs IJIOCKOCTb. [IpaBuiIO paBHOBecHs phlyara.
[IpumeHeHne mpaBUia paBHOBECHS pbluara K OJIOKy. «3o0ioToe mpaBmiio» MmexaHuku. KITJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.
Mexanuueckas sHeprus. Kunerndeckasi 1 noreHuanbHas sHeprus. [IpeBpamienne ogHoro Buja
MEXaHWYECKON YHEPTUU B APYrol. 3aKOH COXPAHEHUs SHEPTHH B MEXAHMKE.
Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie padbomot u onvimul.

1. Ompenenennie pabOThl CHUJIBI TPEHHUS] TPU PABHOMEPHOM JBI)KEHMHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnemoBaHue ycnoBHI paBHOBECHS pblUara.



3. Wsmepenwne KIIJ] HakIOHHON MJIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPAHCHUS MEXaHUYECKOW SHEPTHH.

8 KUIACC
Pa3nes 6. TensioBble siBJICHUS.
OcHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUM CTpPOEHus BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. OnbIThl, TOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
Mopnenn TBEPAOro, *XHUAKOIO M Ta3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE TOJIOKEHUH
MOJIEKYJISIPHO-KUHETHUUECKON Teopuu. C(CMauuBaHME M KalWJUIAPHBIE SIBICHHA. TeIioBoe
paclIMpeHHe U CxKaTHe.
Temnepatypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEIIJIOBOI'O JIBU)KEHUS 4YacTHLl. BHyTpeHHsIS
sHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEH SHEPrHH: TeIUlonepeada U COBEpILIeHHE paboThl.
Bunb! Temuionepenadn: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3IyYEHUE.
KonunuectBo TemioTel. VYaenbHass TEIUIOEMKOCTh BellecTBa. TemiooOMeH W TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. [lnaBrneHue u oTBepleBaHUE KPUCTAILTUYECKHX
BEleCTB. YaenpHas Termsora muaBieHus. [lapooOpa3oBanme u konueHcanus. lcnapenue.
Kunenue. YnenbHas Ttemnora mapooOpa3oBaHHs. 3aBUCUMOCTb TeMIEpaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.
BnaxuocTs Bo3ayXa.
OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.
[Tpunuummner paboTs! TernoBbix Apurareneit KI1/1 termoBoro nsurarens. TemnoBble ABUraTenu 1
3aIlUTa OKPYKAIOIIEH Cpebl.
3aKOH COXpaHEHMsI U NIPEBPALLEHHS JHEPTUU B TEIUIOBBIX IIpoLeccax.
Hemoncmpayuu.
HabGmronenne 6poyHOBCKOTO JBUKEHUS.
HaGmronenne nuddys3un.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
Haburoienue TemioBoro paciupeHus Ted.
W3MmeHeHne naBlieHus ra3a pyu U3MEHEHUN 00bEMa U HarpeBaHUM WIIN OXJIAXKICHUH.
[IpaBuna n3aMepeHus TeMIepaTyphbl.
Bunae! renionepenaun.
OxJaxieHrue Ipyu COBEPLICHUH paOOTHI.
HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.
. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmoienue xuneHus.
. HabmroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TEIIOBEIX ABUTATENEN.
Jlabopamopuvie padomol u onvimel.
1. OmbITel 1O OOHAPYXKEHUIO AEUCTBUS CUJT MOJIEKYISPHOTO MPUTSHKEHUS.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnBITH O HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIPHUIIA.
OnBITHI, JEMOHCTPHUPYIOIIME 3aBHUCHMOCTh JaBIEHUS BO3AyXa OT ero oO0némMa
HarpeBaHUs WM OXJIKICHHUS.
6. ITlpoBepka THNOTE3bl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJOHWKA IKUJAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaOmroneHue mM3MeHEHUsT BHYTPEHHEW HSHEPruM Teia B pe3yjbTaTe TEIUIONepenadyd U
paboOTHI BHEITHUX CHIL.
8. HccrnemoBanue siBICHHS TETNIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW M TOPSTYEH BOIBI.
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9. OmpexneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MPU TEMJI0O0OMEHE C HATPETHIM
METAJUIMYECKUM [IUINHAPOM.
10. Onpenenenue yneapHON TETUIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaenbsHON TEIUIOTHI IIABICHUS JIbJA.
Pa3nen 7. DaekTpudeckue 1 MATHUTHBIE SIBJICHHS.
Onexkrpuzauus Tena. J[Ba popa 3eKTpUYECKUX 3apsAloB. BiaumopeicTBue 3apsyKEHHBIX Tell.
3akon KyioHna (3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsijioB U
paccTOsSTHUS MEX]y TEIaMH).
Onekrpuueckoe nose. HanpsskéHHocTh 3nekTpuueckoro noss. IlpuHuun cynepno3unuu
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).
Hocurenu snekTpudeckux 3apsaoB. DJIEeMEHTApHBIA 3JeKTpuyeckuil 3apsa. CTpoeHue atoma.
ITpOBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.
DJIEKTPUYECKUI TOK. Y CIOBHS CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKA. ICTOYHMKH OCTOSSHHOTO
ToKa. J[eHCTBUS SJEKTPUYECKOr0 TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUUECKUN
TOK B JKUJKOCTAX U ra3ax.
Onektpuueckas nenb. Cuiia Toka. DnekTpuueckoe HanpsbkeHue. COnpoTUBIEHUE NPOBOJAHMKA.
VYnenbHOE conmpoTuBIIEHHE BellecTBa. 3akoH Oma s ywyactka uenu. [locnemoBarenbHoe u
napajuieIbHOE COEJUHEHNE TPOBOIHUKOB.
PabGora u mourHOCTh 3neKTpHYecKoro Toka. 3akoH JDxoyns—JIenna. DiekTpudyeckue Lenu u
MOTPEOUTENH SIEKTPUUECKOI 3Heprun B ObITy. KOopoTkoe 3aMbIkaHHeE.
[TocTostHHBIE MarHUThI. B3anmoielicTBrE NOCTOSSHHBIX MArHUTOB. MarHuTHoe mnoje. MarautHoe
noyse 3eMiIM W €ro 3HaueHue s ku3Hu Ha 3emue. OnbiT Opcerena. MarHutHoe moJie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcnonb3oBanue
AJIEKTPOJIBUTaTENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Onpiter  @apanes.  SIBnenue  snekTpomarHuTHoM — umHAayknuu.  [lpaBuno  JleHua.
Onektporereparop. CrocoObl TOJYYEHHUS JJICKTPUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.
Hemoncmpayuu.
DneKkTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DnekTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSITHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KHJIKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMeTPOM.
. I3mMepenue 31eKTpuYecKOoro HanpsKeHUs BOIBTMETPOM.
. PeoctaT 1 MmarasuH conpoTUBIEHUM.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOXKHOCTHU pa3/IeJIeHUs MMOJII0COB MarHUTA.
. MozenupoBaHrne MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
. OmeIT OpcTena.
. MaruuTHoe nosie Toka. DJIeKTPOMarHur.
. lelicTBuE€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
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22. UccnenoBanue sIBICHUS AJIEKTPOMArHUTHON MHTYKIIHH.
23. OnbiTel Dapanes.
24. 3aBHCUMOCTH HAIPaBIICHHS HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBCHUSI.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimel.
1. OmnbITh IO HAOTIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MOJIS HA TPOBOJAHUKU U TUIIICKTPUKH.

COopka u mpoBepKa padOTHI IMEKTPHUIECKOH IETTH MTOCTOSHHOTO TOKA.

W3mepenue U peryImpoBaHue CUJIbI TOKA.

W3mepenue U peryImpoBaHue HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYILIETO Yepe3 pPe3rcTop, OT CONPOTHBICHHS

pe3ucTOopa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD JIEKTPUYECKOTO COMTPOTUBIICHUS IPOBOAHUKA
OT €ro0 JUIMHBI, TUIOIIAAN OMEPEYHOTr0 CEYSHHS U MaTepuaa.

8. IlpoBepka mpaBwiia CIOXKCHUS HANPSDKEHHWH MPH TOCIEOBATEIILHOM COSJAMHEHUH IBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia I CUIIBI TOKA MPH MapauIeIbHOM COCTUHCHUN PE3UCTOPOB.

10. Omnpenenenuie pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OmnpeneneHuie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, WAYILETO Yepe3 JIAMIIOUKY, OT HAIpsDKCHUS Ha
HEH.

13. Omnpenenenne KI1J[ narpeBarens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. i3yueHre MAarHUTHOTO TIOJISI TOCTOSIHHBIX MArHUTOB TPU HMX OOBCAMHCHUH U
pa3aeneHnu.

16. MccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYILKE.

18. M3yueHne AelicTBUS MArHUTHOTO ITOJISt HA TPOBOTHHUK C TOKOM.

19. KoncTpynpoBanue 1 u3y4eHue paboThl SJEKTPOIBUTATEIIS.

20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnBITBI TIO WCCIICOBAHUIO SIBICHUS DSJICKTPOMAarHUTHOW WHAYKIIMH: HWCCIICOBaHHE
W3MEHEHHU 3HAYEeHUS M HATPABJICHUS MHIYKIIMOHHOTO TOKA.

ISR S
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Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBmxeHue. MarepuanpHasg Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOro JBWKEHHUSA. PaBHOMepHOE mnpsMoJMHENHOE [BHXeHue. HepaBHOMepHOE
NpsMOJNIMHEIHOE JBM>keHHe. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tejla IpH HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMONuHeHOe ABMkeHue. CBoOomHoe maneHue. OTBITHI
lanunes.

PaBHOMepHOE nBMXKEHHE TIO OKpYKHOCTH. [lepuon u yactora obpamienus. JluneliHas u yrioBas
ckopocTu. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiuun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHIa TPEHUS CKOJIbKEHUS, CUJIa TPEHUS IMOKOS,
JIpyTUE BUBI TPEHUS.

Cwta TSOKECTH UM 3aKOH BCEMUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO majaeHus. [[BrkeHue
rianeT Bokpyr Comnuua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.
PaBHOBecue MarepuanbHOM TOYKH. AOCONOTHO TBEpHOE Tenmo. PaBHOBecwe TBEPAOro Tema ¢
3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec Tena. M3meHenwe wummynbca. Mmmnynbe cuiibl. 3aKOH COXpPaHEHUS HMIYJIbCa.
PeakTuBHOE IBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTL. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBs3b dJHEPTrUuu
u pabotel. [loTeHnmanpHash DJHEpPrus Tena, IMOAHITOIO HAaJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas HEprus cxaroi npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIHUH. 3aKoH COXpaHEHHUS MEXAHUYECKOU SHEPIHH.

Hemoncmpayuu.
1. HalGmroneHne MEXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
2. CpaBHeHHE TyTeH W TPACKTOPHHA IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TEJl OTCUETA.
W3mepeHune cKopocTy U YCKOPEHHUS IIPSMOJIMHENHOTO IBUKEHHUS.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.
Habumronenne ABM>XeHUs Tesla 0 OKPYKHOCTH.
HaOnronenne MexaHW4ecKHX sIBICHMH, MPOUCXOAALIMX B cUcTeMe OoTcuéra «Tenexka»
pu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHeTa (PU3HMKH.
7. 3aBHCHMOCTb YCKOPEHUS TeJIa OT MaccChl TeJa U IeUCTBYIOLIEH Ha HETO CHJIBL.
8. HaOmroneHue paBeHCTBA CHJI IPY B3aUMOJCHCTBUU TEJ.
9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHenue uMIysabca IpU HEYIPYrOM B3aUMOIEHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYIOM B3aUMOJICHCTBUY.

14. HabGmroieHre peakKTHBHOTO JIBUKCHUS.

15. CoxpaHeHne MeXaHU4eCKOW SHEPTUU MPU CBOOOIHOM I1aJICHUU.

16. CoxpaneHnue MEXaHUYECKON SHEPTUH MIPH JBM>KEHUH TEJa O] ICHCTBUEM MPYKUHBI.

Jlabopamopnusie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa s pa3roHa M JAIbHEWIIEr0 PaBHOMEPHOIO JBUKECHHS
[IApUKA WIH TEIEKKHU.

2. OmnpeneneHue CpeIHEH CKOPOCTH CKOJBKEHUS OpycKka WM JBWKCHHS MIapUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne YCKOpEHHsI Tela TNPH PAaBHOYCKOPEHHOM JBIDKEHHH 110 HAKJIOHHOM
IJIOCKOCTH.

4. VccnenoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBMXKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTesbl: €Clid MpU PaBHOYCKOPEHHOM JIBUKEHHMH 0€3 HadaJbHOM CKOPOCTH
IIyTHU OTHOCSTCS KaK Psii HEYETHBIX YUCEIN, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccrnemoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUS OT CHJIbI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne Kod3PpPUIUEHTA TPEHUS CKOIbKEHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

9. OmnpeneneHne pabOTBl CHJIBI TPEHHS TNPU PABHOMEPHOM JBHKEHHU Tela 110
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenne pa®OTBI CHIIBI YOPYTOCTH IpH TOABEME TIpy3a C HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

11. 3ydenne 3akoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebarenbHoe pnBuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHUN: TMepuoj, YacToTa,
aMIuTyna. Marematudeckuil W NpPYKUHHBIM  MasTHUKM. lIpeBpamienune sHeprum npu
K01€0aTeIbHOM IBUKEHUH.
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3aryxatomue KkoyieOaHusA. BwiHyX)aeHHBIE KoneOanus. Pe3oHanc. MexaHWuyeckwe BOJHBI.
CpolicTBa MexaHM4YecKuX BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH
e€ pacpocTpaHeHusl. MexaHn4eCKue BOJHBI B TBEPIOM TeJle, CCHCMUYECKUE BOTHBI.
3Byk. [ poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmionenue xonebanuii Tex moJ1 ASHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
HaOlntonenue BoIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.
PacnpocTpanenue npooibHbBIX U MONEPEUYHBIX BOJIH (HA MOJIETN).
HaoGntonenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.
Jlabopamopuvie pabomol u onvimot.

1. Onpenenenue 4acToThI U Mepruoaa K0JIeOaHU MATEMAaTUUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U IIEpHOJa KOJIeOaHUH PY>KUHHOTO MasTHUKA.

3. MHccnenoBanue 3aBUCHMMOCTH TepUOJa KoJieOaHWH TOJBEIICHHOTO K HHUTH Tpy3a OT

JUTMHEI HUTH.
4. HccnenoBaHWe 3aBUCUMOCTH TEpHOJA KOJICOAHWM TPYKMHHOTO MAasTHHKAa OT MacChl

rpysa.
5. IIpoBepka He3aBHCUMOCTHU IepHOa KoieOaHUH rpy3a, MOABELICHHOTO K HUTH, OT MacChl

rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHoja KoueOaHUil MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue ycKOpeHHUs! CBOOOIHOTO Ma/ICHUS.
Pa3zpnen 10. DiiekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE IoJsie. DJIEKTPOMArHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[llkana »IEKTPOMAarHUTHBIX BOJH. VCIIONIb30BaHME 3JIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. WU3yyeHue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOUIbI0 MOOUIBHOIO TenedoHa.
Pa3nen 11. CBeToBbIe sIBJICHUS.
JlyueBas monens cBeta. Mcrounuku cBeta. IlpsmonuneliHoe pacipocTpaHeHHe cBeTa. 3aTMEHUs
Connua n JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpake€HUs CBETA.
ITpenomnienne cBera. 3akoH IpesnoMileHHs cBeTa. [lonHOe BHyTpeHHEE OTpakeHHE CBETa.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKHUX CBETOBOJAX.
JIunza. Xop ayded B nuH3e. OnTHuUecKkas cucTeMa QoToarnapara, MUKPOCKONA U TelIecKoIa.
I'ma3 kak onTuyeckasi cucreMa. biM3opykocTs U 1aabHO30PKOCTb.
Paznoxenue Oenoro cera B crnekrp. OmbiTel HeioToHa. CrokeHHE CIEKTPaIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
ONOTUYECKUN CBETOBOJI.
Xox tydeit B coOuparomiei JTnH3e.
XoJ Tydeil B pacCenBaroOIIeH JIMH3E.
[Toryuenue n300paxeHUi ¢ MTOMOIIBIO JINH3.
[Tpunuumn neictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOIA.
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10. Mozens riaza.

11. Paznoxxenue 06emoro cBeTa B CIEKTP.

12. Tlomydenue Genoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPa’KEHHUSI CBETOBOI'O JIyda OT YIJIa Ta/ICHHs.

2. HzyueHue xapakTepUCTHK U300paKeHUs MPEAMETa B IIIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBHCHMOCTH yIjla MPEJIOMJICHHS CBETOBOTO JIyda OT YIJla MajeHus Ha
TPaHUIIE «BO3TYX—CTEKIIO.
[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOICH JTHH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.
OnbITH IO PA3TIOKEHHIO OEJIOTO CBETa B CHEKTP.
OnbITBl 1O BOCHPUATHIO IIBETa MPEIMETOB TPU MX HAOIIOACHUU 4Yepe3 IIBETOBBIC
GUIBTPHL.
Pa3nen 12. KBanToBble fiBJI€HUS.
Oneitel Pesepdopna m mmanerapnas mozienb aroma. Mopenb aroma bopa. Hcnyckanwe u
norjouieHre ceera atoMoM. KBauTsl. JIunelyarsie CieKTpsI.
PannoaktuBHOCTh. Anbda, Oeta- u raMmma-usnydeHus. CTpoeHre aToMHOTO sjpa. Hykinonnas
MoJieldb aTroMHOro siapa. M3orombl. PaamoaktuBHble mnpeBpameHus. [lepuon momypacmana
ATOMHBIX fJIEp.
Snepubie peakinuu. 3aKOHBI COXpPAHEHHS 3apsAI0BOTO UM MAacCOBOTO YHCEN. DJHEPrusi CBS3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. MctoyHuku
sHepruu CousHua U 3BE3 1.
Snepunas snepreruka. JleiicTBUs paAHOaKTUBHBIX U3ITy4YE€HUHN HA KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKkTpbl H3IIy4EHHsSI U TIOTJIOMICHHS.
CriekTpbl pa3IMyHbIX T'a30B.
CrnexTp BogOpoOIa.
Habumonenue tpekoB B kamepe BuibcoHa.
Pabora cuérurka HOHM3UPYIOMUX U3TYICHUH.

6. Perucrpanus u3imydeHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopnuvie padbomut u onvimol.

1. HaOnromeHue CIUTONIHBIX M TMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccnemoBaHue TpeKOB: HM3MEpPEHHE SHEPTHMHM YaCTUIBI IO TOPMO3HOMY IyTH (11O

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO QOHA.
IToBTOpHTEIBLHO-0000 A0 MOYTb.
[ToBTOpUTENBEHO-0000IIAIONINI MOAYIb NpeAHA3HAYEH [UId CUCTeMaTH3aluu U 000O0IIeHus
IPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, IPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca
¢bu3uKy, a Takxke JUIs MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY M0 (H3UKe AT
o0yyaromuxcsi, BBIOPaBIIMX 3TOT yUeOHBIH Mpeamer.
[Tpy m3ydeHUM TaHHOTO MOJYJS peau3yOTCS U CHCTEMATU3UPYIOTCS BUJBI I€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunuBaeTcs JOCTHKEHUE MPEIMETHBIX U METalpeIMETHBIX MIIaHUPYEMBbIX
pe3yibTaToB 00yueHHs], (POPMUPYETCS €CTECTBEHHOHAYYHAsi TPAaMOTHOCTh: OCBOEHHE Hay4YHBIX
METO/IOB HCCIICIOBAaHUS SIBICHUN NPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHUSMHU OOBICHATH
¢u3nueckue SBJICHUS, NPUMEHSS IIOJNyYeHHblEe 3HAHWSA, peIIaTh 33Jayd, B TOM 4YHCIeE
Ka4eCTBEHHBIE M DKCIIEPUMEHTAJIHHBIE.
[IpyHIMIIIAaNBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3felia pealn3yercs 3a C4€T TOro, 4To
o0ydJaromuecs BBITIOTHSIOT 3a/JaHHsI, B KOTOPHIX UM Ipe/IaraeTcs:
Ha OCHOBE IOJyYCHHBIX 3HAHUH pPacro3HaBaTh M HAYYHO OOBSCHATH (PU3MUECKUE SIBICHUS B
OKpY’Kaloiel Mpupoie U TTOBCETHEBHOM KHU3HH,
UCTIOJIF30BaTh HAYYHBIE METOJbl HCCIENOBaHHUS (QU3UYECKUX SBICHUH, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;
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00BACHATH HAay4YHBIC OCHOBBI HauOosee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HarnmpuMmep, MPaKTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX KCTOYHUKOB SHECPIru Ha OCHOBE 3aKOHA
MMpEeBpaIICHUA U COXpPaHCHH BCEX N3BECCTHBIX BUI0OB SHEPI'UH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIETO OBPA3OBAHUA

N3yuenne (u3MKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO Ha JIOCTUKECHUE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U TPCIMCTHBIX O6pa30BaTeHBHBIX PC3yJIbTAaTOB.

B pesynbprare u3ydenus GU3MKM Ha ypOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs y 00ydaromierocs
OynyT cOpMUPOBAHBI CIIEAYIOLIHE JIMYHOCTHBIC PE3YJILTATHI B YACTH:

e 1) IAaTPHMOTHYECKOI0 BOCIIUTAHMS:

e - IpOSIBJICHUE MHTEpPECAa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bU3UYEeCKON HAYKH,

e - IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HKOB;

e 2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e -TOTOBHOCTh K aKTHBHOMY YYacTHI0 B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX U
STUYECKHUX MPOOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKHY;

e - OCO3HAaHHE BaXKHOCTU MOPAJTIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEIILHOCTU YYEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

e - BOCIPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TApMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HIeHHOCTH HAYYHOI'0 O3HAHMS:

e - OCO3HaHUE LIECHHOCTH (pU3MUECKOM HayKU KaK MOIIHOIO MHCTPYMEHTA [O3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHUIIEN COCTABIISIIONIEH KYJIbTYPBI,

e - pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH;

e 5) popMupoBaHus KYJIbTYPbI 310POBbS M IMOIUOHAJIBLHOIO 0J1aroNmoJIy4Yms:

e - 0CO3HaHHE IIEHHOCTH 0e30macHOro o0pas3a >KU3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, Ba)XHOCTH TpaBUJ 0O€30MacHOrO IMOBEACHMS Ha TpPaHCIOpPTE, Ha J0porax, ¢
AIIEKTPUYECKUM U TEIJIOBBIM 000PYI0OBaHUEM B JIOMAIIIHUX YCIOBUSX;

e - chopMUpPOBAaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

e 6) TPYI0OBOr0 BOCIIUTAHUSA:

e -aKTUBHOE YydYacTH€ B pEIIEHUH MPaKTHUYEeCKUX 3amad (B paMKax CeMbH,
o0Opa3oBaTeNbHONW OpraHM3allid, TOpojad, Kpas) TEXHOJOTHYECKOH U COLUaIbHON
HANPaBIEHHOCTHU, TPEOYIONINX B TOM YUCIe U (PU3NUECKUX 3HAHUM;

e - MHTEpEeC K MPAKTUUYECKOMY M3YUEHHUIO MPOPECCUid, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTMY€CKOT0 BOCITUTAHUSA:

e - OpUEHTAllMsl Ha TpHUMEHEHHE (PU3MYECKHX 3HAHWM NS pelleHus 3a7ad B 00JacTu
OKPY’KaloIllel CpeJibl, IUNIAHUPOBAHMS TOCTYIKOB U OLIEHKH UX BO3MOXHBIX MMOCIEICTBUM
JUISL OKpY KAIOLIEH cpenbl;

e - OCO3HaHHE INI0OATBHOTO XapaKTepa HIKOJIOTHUECKUX MPOOJIEM U MyTeH UX peleHus;

e 8) ajanTaunmMu K M3MEHSIOLUIUMCS YCJIOBUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

e -TOTPEOHOCTH BO B3aUMOJEWCTBUM TMpPH BBHIMOJIHEHUU HCCIEIOBAaHUNH U MPOEKTOB
(bu3nYecKoil HaNpPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

e - IIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO IeATeIbHOCTb;

e -TOTPeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (POPMYIHpPOBATh HIEH,
MOHSITHUS, TUTIOTE3BI O QPU3HUECKUX OOHEKTAX U SIBJICHUSX;

e - OCO3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;



e - [IJJAHMPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMM;

e - CTpPEMJICHHE aHAJIM3MPOBATh U BBIABIATH B3aUMOCBSA3M IPUPOABI, OOLIECTBA MU
9KOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKA CBOMX JEHCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAIOILYIO CpPELy, BO3MOXKHBIX
17100 TbHBIX TOCIIECTBHHA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHUs mporpamMmbl 1o (pU3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
oOyuarorerocsi Oyayr chopMUpOBaHBI MeTANpeAMETHbIE  Pe3yJbTaThl, BKIIOYAOIIHC
MIO3HABATENbHBIC YHHUBEpCAJIbHBbIC y4yeOHBbIC JCHCTBUS, KOMMYHHMKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIe JISHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbIC YUeOHbIE IeHCTBUS.

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS
Ba3oBble Jjornyeckue aeiicTBuA

e BBUIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKA OOBEKTOB (SIBJICHHIA);

e YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(DHUKAIINN, OCHOBAHHUS JJIsi 000OIICHUS U
CpaBHEHWSI,;

e BBUIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pPacCMaTPUBACMbIX (aKTax, JaHHBIX U
HAOJTFOICHUSX, OTHOCSIIMXCS K PU3UUECKUM SIBIICHUSIM,

e BBUIBJIATh TNPUYUHHO-CIICACTBEHHBIC CBSI3U TNPU HW3YUYCHUM (U3NYCCKUX SIBICHHUA H
NPOIIECCOB, JIeNaTh BBIBOJBI C HCIOJB30BAHUEM JICIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3NUYECCKUX BEIUYNH;

e CaMOCTOSITEIBHO BBHIOMpAThH CIOCOO perieHust yueOHol ¢uznueckoil 3aaauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUsS, BBHIOOP HamOoJee TOAXOIAMIET0O C y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble nccienoBarejbCcKue 1eCTBUS:

e  HCIIOJIB30BATh BOMPOCHI KaK MUCCIICA0BATEIHCKU HHCTPYMEHT MTO3HAHMUS;

e MPOBOJUTH MO CAMOCTOSTEIHHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (DU3NICCKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3UIECKOTO SIBICHUS;

e OICHUBATh HA MPUMEHUMOCTH M JIOCTOBEPHOCTh WH(POPMAIUIO, TIOTYICHHYIO B XOJIE
WCCJICTOBAHMSI HITH SKCTICPUMEHTA;

e CaMOCTOSATENHHO (HOPMYITUPOBATH 0OOOIIECHHUS U BBIBOJIBI IT0 PE3yIbTaTaM IMPOBEIAEHHOTO
HAOJTIOICHUS, OTTBITA, UCCIICIOBAHHSI,

e MPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (DPU3MUECKHUX TPOIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

e TMPUMEHATh PA3NUYHBIE METO/bI, MHCTPYMEHTHI U 3alpochl MpH TOUCKE M OTOOpe
nH(pOpMaIIUK WIH JaHHBIX ¢ YUETOM MPeAoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

e aHAJNM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH WHGOPMAIUIO PAITUYHBIX
BUJIOB U (hOpM TMpecTaBICHUS;

e CaMOCTOSITEIHHO BBIOMpPATh ONTHUMANbHYIO (opMy TMpencTaBieHus WHGOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladll HECIOKHBIMH CXEMaMH, JharpaMMaMd, WHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbI€ el CTBHUS:

e B Xx0/€ OOCYXIEeHHMs ydeOHOTO Marepuasna, pe3yJbTaToB JIA0OPATOPHBIX pPadOT u
MIPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYMIECTBY OOCYKJIaeMOW TEMBbI U BBICKA3bIBATH HJICH,
HalleJICHHBIC Ha PElIeHUE 3a/1a4d U MOJIIepKaHne 0JIaroKenaTelbHOCTH OOIIEHS,

e CONOCTaBISITh CBOM CYXKJIEHHUS C CYXJICHHSIMH JIPYTUX YYaCTHHUKOB JHAJIOTa,
O0OHapYXUBATh Pa3JININE U CXOJCTBO IMO3UITUH;

e  BBIPaXAaTh CBOKO TOYKY 3PCHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;



nyOIMYHO  TPEACTaBISATH  PE3ydAbTaThl  BHIOJHEHHOTO  (PU3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MOHMMATh U HCIIOJIb30BAaTh MPEUMYILECTBA KOMaHIHON U MHAUBHUIYaAJIbHON paboThl Mpu
peLICHUH KOHKPETHON (PU3UYECKOM POoOIeMBI;

MPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTH JEHUCTBUSA 110 €€
TOCTHKEHUIO: PACIPENIesITh POJU, OOCYXKIATh MPOIECCHl M Pe3yabTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITIOJHATh CBOIO YacTh pa0OThI, JOCTHTas KadyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJia B OOIIMIA MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIILHO
c(hOpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUA
CaMoopraHmauuﬂ:

BBISBIISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHTYalUsX, TPEOYIOIUX ISl PELICHUs
buznyecKux 3HaAHMUIA;

OPUEHTUPOBATHCS B PA3JIMYHBIX [OAXO0JAaX NPUHATUS pelleHud (MHAUBHUIYaTbHOE,
MPUHSTHE PELICHUs B TPYIIIE, MPUHATUE PELICHHUH IPYIIOoN);

CaMOCTOSITENIbHO COCTAaBISITh AITOPUTM pelleHuss (U3MYecKod 3aJayv WK IIJIaHa
UCCIICIOBaHMUSI C Y4YETOM HUMEIOUINXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh IIpearaéMble BAPUAHTHI PELICHUN;

JieNath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlleHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:

JlaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U MpeasaraTh I1aH e€ n3MEHEeHMs,;

OOBSICHATh MPUYMHBI JTOCTHKEHUS (HEIOCTUIKEHUS) pe3ysIbTaToOB AEATElIbHOCTH, aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YHCIIE B XOJ BBITIOJHEHUS (PU3UIECKOTO
UCCIIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILUXCS
CUTyallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3Y/bTaTa LU U YCIOBUIM;

CTaBUTb ce0sl HA MECTO APYroro 4eJ0BEKa B XOJE€ CIOpa WIHM JUCKYCCUU HA HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE NPaBO Ha OWIMOKY NpH pelleHuu (U3MYeCKUX 3a7ad WIH B
YTBEPAKACHUSIX HAa HAYYHbIE TEMbI M TaKOE 5K€ IIPaBoO JPYToro.

HNPEAMETHBIE PE3YJIbTATHBI
K konIty 00yuenus B 7 Kjacce mpeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOLITUXCSI YMEHHI:

UCMONb30BaTh MOHATHA: (U3UUYECKUE W XUMHUYECKUE SBJICHMs, HaON0JIeHHe,
HKCIEPUMEHT, MOJIeNIb, TMIIOTE3a, €JUHUIBI (PU3MUECKUX BEIUYMH, aTOM, MOJIEKYINa,
arperaTHble COCTOSIHMS BelecTBa (TBEPAOE, XKUAKOE, razoo0pa3zHOe), MEXaHHYECKOe
JBIDKEHUE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  NPSMOJUHEWHOE),  TPaeKTopus,
paBHOAEHCTBYyIOIast cuia, naedopmanus (ymnpyras, IJIacTUYecKas), HEBECOMOCTb,
CoOOLIaoNIUECs COCYIbI;

pasnuyath sBieHus (qudQy3us, TEIUIOBOE JABMKEHHE YacCTHIl BEIIECTBA, PaBHOMEPHOE
JBUKECHHUE, HEPAaBHOMEPHOE [BWKCHHME, HMHEpLUs, B3aUMOJICUCTBUE TEJ, PaBHOBECUE
TBEPABIX TEJ C 3aKPEIJIEHHON OCHIO BpALICHMsI, NIEpeada JaBICHUs TBEPABIMU TellaMH,
KUAKOCTAMU U ra3amM, arMochepHOe JaBlieHHE, IUIaBaHWE TeJ, MPEeBpPaLICHUS
MEXaHUYECKOI 3HEPruu) 1Mo ONMHUCAHUIO0 UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIEHUE U3YUYCHHBIX (PU3MUECKHUX SIBJICHUN B OKPYKaIOIIEM MHpE, B
TOM uuncie (QU3NYECKUe SBJICHHUS B MPUPOJE: NPUMEPHl IBHKEHHUS C Pa3IuYHBIMU
CKOpPOCTSIMH B JKMBOW W HEXHMBOM MNPUPOJE, NEWCTBHE CHUIIBI TPEHUS B INPUPOJIE U
TEXHHUKE, BJIMSHHE aTMOC(HEpHOro JaBj€HHs Ha >KUBOW OpraHu3M, IUIaBaHUE pbIO,



pplyard B TeJle 4YeJIOBeKa, MPH 3TOM MEePEeBOAMTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3UUECKUX SIBIICHUH;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TEJ U (PU3WYECKUE SIBICHUSA, UCIONb3Yyd (U3NUECKHE
BEIMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIHIECTBA, BpPEMs, MYTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUila TPEHUs, AaBjieHue (TBEPIOTO
Tena, JKUAKOCTH, Ta3a), BRITAJKUBAIOIIAS CHJIa, MEXaHUYecKasi paboTa, MOIIHOCTb, TICY0
CHWJIBI, MOMEHT CHJIbI, KOO((MUIIUEHT MOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETHUYECKAs U
MOTCHIMATBHAS DHEPTHsl), IPU OMUCAHWUU MPABUILHO TPAKTOBATh (PU3UYECKHIA CMBICI
UCTIOJIb3YEMBIX BEJIIMYUH, UX 0003HAUCHUS M €IUHUIBI (PU3UYECKUX BEIIMYUH, HAXOIUTh
(GbopMyIIbI, CBSI3BIBAIONINE MAHHYIO (U3WYCCKYIO BEIMYMHY C APYTHMMH BEIWYHMHAMH,
CTPOUTH TpapKU U3YUEHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEIHYNH;

XapaKTepU30BaTh CBOWCTBA Tell, PU3UUECKUE SBICHUS M MPOIIECCHI, UCTIONB3Ysl MpaBUiIa
CJIOXKeHUs cul (BAOJb OJAHOU mpsaMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NpaBWJIO paBHOBeCHs pblyara (0OJ0Ka), «30JI0TOE€ TIPABHIO» MEXAHHWKH, 3aKOH
COXpaHEHMsS] MEXaHHYECKOM OSHEpPIruu, MpU ATOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTUYECKOE BBIPAXKEHHUE;

O0BACHATH (PU3HUECKUE SBJICHUS, TPOLIECCHl U CBOWCTBA TEJN, B TOM YHCIIEC U B KOHTEKCTE
CUTyalMil TPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH PUUYUHHO-CIIE/ICTBEHHbBIC
CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB C OMOpoil Ha 1—2 HM3ydeHHBIX
CBOICcTBa (PU3NUECKUX SBIECHUH, PU3NUECKUX 3aKOHA MIJIK 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7aud B 1-2 JeHCTBUS, HCHONB3Yys 3aKOHBI U (QOPMYIIHI,
CBs3bIBAIOIIME (PU3UUECKIE BEIMUMHBI: HA OCHOBE aHANlM3a YCJIOBUS 33aJa4M 3alMChIBATh
KpaTKOE YCJIOBHE, MOJCTABIATh (PU3NYECKUE BEIUYUHBI B (OPMYIbl M MPOBOIUTH
pacuéThl, HAXOUTH CIIPABOYHBIE JAHHBIE, HEOOXOUMBIE [T PEIICHUS 3a/1a4, OLIECHUBATh
PEAUTHCTUIHOCTD TIOMYYCHHON (PU3HUECKON BEIIMYMHBL;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTH IMPHU MOMOIIU (PHU3UIECKIX METO/OB,
B OIHMCAHWHM WCCJICIOBAHMS BBIJCIATH IPOBEPSIEMOE MPEANOI0KEHUE (TUIIOTE3Y),
pas3iuyaTh U HMHTEPIPETHPOBATH IMOJYYEHHBINM pe3yJbTaT, HAXOAWUTh OMIMOKH B XOJIE
OTIBITA, JICJIATh BBIBOJIBI I10 €TI0 PE3yJIbTaTaMm;

MPOBOJMTH OIBITH MO HAOMIOACHUIO (DU3MYECKHUX SIBJICHUH WM (U3HUYECKUX CBOWCTB
Ten: (QOopMyNIHMpOBaTH TPOBEpPSEMBbIC TMPEIAINOIOKEHUsS, COOMpaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000pYA0BaHUS, 3aMMUCHIBATH X0/ OMBITA U (DOPMYITHUPOBATH BHIBOJIBL;
BBITIOJIHSTH TIPSIMbIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MAcChl Tena, o0bEéMa, CUIIBI U
TEMIIEpaTypbl C HUCIOJIH30BAHUEM aHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHusl MPUOOPOB C YUETOM 3aJaHHOU a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOAMTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3WYECKOW BETUYHMHBI OT APYro ¢
UCIIONIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBHUCHMOCTH MYTH PAaBHOMEPHO JBIIKYILETOCs
Tela OT BPEMEHM JBW)XECHMS Tela, CUJIbI TPEHUS CKOJIbKEHMsI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Ted U HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAIH
CONPUKOCHOBEHUSI TE€J, CHJIbl YIPYTOCTH OT YAJMHEHHUS MNPYKUHBI, BBITAJKHBAIOLIEH
CUIBI OT O0BEMa MOTpYKEHHOM 4YacTH Teda U OT IJIOTHOCTH JKUAKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tejla, OT TJIYOWHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBUYM TMJIaBaHUSI TeJ, YCIOBHA paBHOBECHUs pblyara W OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH Y4eOHOTO UCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBIMOIHITH U3MEPEHHUS,
clenysl IpeIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJbTAaThl MONYUYEHHOH 3aBUCHMOCTH
(GU3UYECKUX BETUYNH B BUJE MPEMIOKEHHBIX TaOIHUI] U rpadUKOB, JeaTh BBIBOJBI MO
pe3ynbpTaTaM UCCIIECIOBAHHS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUs (U3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH U TBEPIOTO Tela, CHJIA TPEHUS CKOJBXKCHHS, JaBICHUE BO3yXa,
BBITAIKMBAIOIIAs CUJIA, IEUCTBYIONIAsI HA TOTPYKEHHOE B )KHAKOCTH TEJIO, KO PHUIueHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHON WHCTPYKIUHU: TPU



BBIIOJIHEHUM H3MEPEHUH COOMpaTh H3KCIEPUMEHTAIbHYIO YCTaHOBKY M BBIUHCIATH
3HA4YEeHUE UCKOMOMW BEJIMYMHBI,

coOmoaTh TpaBUia TEXHUKH O€30MacHOCTH mpu  pabore ¢ JabOpaTOPHBIM
o0opynoBaHueM;

yKa3bplBaTh MPHUHLMIBI JEHCTBHSA TPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIONINECS COCYIbl, OapOMEeTp, phlYar, MOJBM)KHBIA H
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh PUHLIUIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOpON Ha MX ONUCaHWs (B TOM YHUCIE: MOAIIMIHHUKH, YCTPONCTBO BOAOIIPOBOA,
TUPABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, IIOPIIHEBOM HAcoOC, apeoMeTp),
UCTIONB3Ysl 3HAHHUS O CBOMCTBAaxX (PU3MYECKUX SIBICHHM M HEOOXOoauMble (pu3mueckKue
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPUMEpPHl (HAXOAWTH WHPOPMALKMIO O TPUMEpax) MPAKTHYECKOTO
UCTIONBb30BaHUS (U3UYECKUX 3HAHWH B TIOBCEAHEBHOM JKU3HU JJs OOecredeHus
0e30macHOCTH Ipu  oOpalleHMH ¢ HpubopaMM M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPaHEHMsI 3/10pOBbs M COOJIIOACHNS HOPM SKOJIOIMUYECKOI0 MTOBEJICHHSI B OKpY Karolen
cpere;

OCYILECTBIISATh OTOOP HCTOYHMKOB HHGpopMmauuu B IHTepHEeTe B COOTBETCTBHM C
3aJJaHHBIM TTOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS
Pa3INYHBIX UCTOYHUKOB BBIJEIATh MH(DOPMALUIO, KOTOpas SIBJISETCS MPOTUBOPEUUBOM
WA MOXET ObITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBIIOJHEHUN YYEOHBIX 3a/JaHUl HayYHO-TIONMYJSIPHYIO JIUTEPATypy
(GU3UUEcKOro cojepkaHus, CIpaBOUHble MaTepHaibl, pecypchl ceTu MHTepHeT, BiaieTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHUs HHGOpMALMU M3 OAHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE NMHCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE 2-3
HCTOYHHUKOB MH(OpPMAIUN (PU3HMUECKOTO COMACPXKAHUSA, B TOM YHUCIIE MYOINYHO NENaTh
KpaTKhe COOOMICHUSI O Pe3ysbTaTax MPOEKTOB WIH YYEOHBIX HCCIIEIOBAHHIA, IIPH 3TOM
IrpaMOTHO  WCIIOJIb30BaTh M3YYCHHBI TOHATHHHBIA  ammapar Kypca  (Qu3HKH,
COIPOBOKAATh BBICTYIIJICHUE NPE3EHTALUEH;

[P BBINOJIHEHUH Y4€OHBIX MPOEKTOB U HCCJIENOBAHUM paclpeiesiTh 00s3aHHOCTU B
rpynme B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJladaMM, CJIEIUTh 3a BBIIOJHEHUEM IUIaHa
NEeiCTBUI, aleKBaTHO OIIEHMBAaThb COOCTBEHHBIM BKJIaJ B JE€ATEIBHOCTh TIPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K koH11y 00y4yeHus B 8 kjacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHA: Macca M pa3sMepbl MOJIEKYJI, TEIIOBOE [BHKEHHE AaTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KpUCTANIMYECKHEe U aMop(HBIe Tena,
HACBIILICHHBI M HEHACBHIUICHHBIM I1ap, BIAXXHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSAA
DHEPIHUs, TEIJIOBOW IBUIATElb, JJIEMEHTAPHBIN DJIEKTPUYECKHUU 3apsAll, DIEKTPUYECKOE
T0JIE, TPOBOJIHUKYU U JUDJIEKTPUKH, IIOCTOSTHHBIN DJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;
pa3nauyaTh SBICHUS (TEIUIOBOE pACHIMPEHUE M C)KaTUe, TeIUlonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHWE, KalWUIAPHBIE SBJIICHUS, WCIAPEHHE, KOHJEHCALNs,
IIJIaBJICHUE, KpUCTaJUIA3aLUs (oTBepaeBaHue), KUIICHUE, TerIoneperaya
(TEmIoNnpoOBOJHOCTh, KOHBEKIIUS, W3Iy4YEHHE), DSJCKTpPHU3alUs Tel, B3auMOJEHCTBUE
3apsANIOB, JEHUCTBHS DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJECHCTBHE
MarHuTOB, JEHCTBHE MAarHUTHOIO TOJII HAa IPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKIMS) TIO ONHMCAHHUIO HX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBIEHUE U3YUYCHHBIX (PU3MUECKHX SIBICHUN B OKpY)KAIOIIEM MHpE, B
TOM uuciie (pU3NUECKHe SIBICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHUE M KAWL PHbBIE



ABJICHUS B IIPUPOJIE, KPUCTAJIIBI B IPUPOAE, u3nydeHrne CoHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUUYECKUE SBICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHuTHOe Ioje 3emiu, Jpend
IIOJIFOCOB, POJIb MarHUTHOTO MOJISA JJS JKU3HM Ha 3emile, MOJSIPHOE CUSHHUE, NPU 3TOM
NEPEeBOIUTh NPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICNSATH CYLIECTBEHHBIC CBOICTBa
(mpu3HaKM) PU3NUECKUX SIBICHUI;

OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUYECKHE SBJICHUS, UCHOIB3Yys (PU3NYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJElbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJA€IbHAs TEIUIOTa IUIABJIEHMs, YAEJIbHas TEIUIoTa
napooOpa3oBaHus, yJelbHAas TEIJIOTa CrOpPaHUs TOIUIMBA, KOA(PQHIMEHT IOJIE3HOTO
JICHCTBHS TEIUIOBOM MAIMHBI, OTHOCHUTENIbHAs BJIAXKHOCTb BO31yXa, JJIEKTPUYECCKUUN
3apsj, cuja TOKa, SJIEKTPUUECKOE HAINPSIKEHHUE, COPOTUBIICHUE NPOBOHUKA, YIECIBHOE
COIIPOTHBIICHUE BEILECTBA, pab0oTa M MOIIHOCTH JIEKTPHUECKOTO TOKA), MPH ONUCAHUU
NpPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEIHYMH, O0O3HAYCHUS U
eIMHUIBl (PU3MYECKUX BEIMYUH, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOUIME JIAHHYIO
(Gu3n4ecKyr0 BEIWYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpapUKH H3YyYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

XapakTepu3oBaTb CBOWCTBA TeJ, (PU3MUECKUE SBJICHHUS M HPOLECCHl, HCIOJb3Ys
OCHOBHBIE IIOJIOXKCHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMs BEILLIECTBA,
HOPUHIUI CYNEPIO3UIUH 0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsia,
3akoH OMa [1s ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH cOXpaHEHUs! SHEPTUH, NIpU
9TOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBaTh €ro MaTeMaTHYECKOe
BBIPAKCHHUE;

00BSICHATH (PU3NYECKHE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYUHHOCIEACTBEHHbBIE CBSI3H,
CTPOUTHh OOBACHEHUE U3 1—2 JIOTMYECKUX LIaroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3nUecCKuX SBICHUH, GPU3NICCKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTrh pacuy€THBIE 3agaud B 2—3 JCWCTBUS, HCIONB3YS 3aKOHBI W (HopMyIbl,
CBSI3bIBAIOINME (PU3UYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4M 3aIIHCHIBAThH
KpaTKoe YCJIOBHE, BBISBIISATH HEJOCTAaTOK MAaHHBIX JUIsl PEIICHHs 3aJadd, BBHIOMpATh
3aKOHBI U POPMYJIbI, HEOOXOAUMBIE AJis €€ pelIeH s, IPOBOAUTh Pacu€Thl U CPaBHUBATh
MOJIyYE€HHOE 3HaueHue PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (PU3UUECKUX METOMOB,
UCIIONIb3YSl  ONKCAaHUE MCCIEAOBAaHUS, BBIIEIATh IPOBEPIEMOE MPEANOIOKEHUE,
OLICHMBATh MPaBUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;
IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUIN UIN (PU3NYECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SBJIEHUS, 3aBUCUMOCTh JaBJIEHUS BO3/yXa OT €ro 00béMa, TeMIeparyphl,
CKOPOCTH IIpOLIecCa OCTBIBAHMSI U HArpeBaHUs MPU M3IYYEHHM OT LBETA M3JIy4arollen
(moromaroLeif) HOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIbI OT TEMIIEPATYPhl XKHUIKOCTH U
wionaan €€ TOBEPXHOCTH, JJIEKTPHU3alUs Tell U B3aUMOACHCTBHE JIIEKTPUUYECKUX
3apsI0B, B3aMMOJEHUCTBHUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3alldsd MAarHUTHBIX IOJIEN
IIOCTOSIHHBIX MarHMTOB, AEUCTBHUS MArHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS IOCTOSHHOIO TOKa): (hopMyaupoBaTh
poBepsieMble MPEATIOJIOKEHHS, COOUPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000py10BaHUS,
OIHCBIBATH XOJ1 OTBITA U (POPMYITUPOBATH BBIBOJIBI;

BBIMOJHATh MpPsIMbIE U3MEpPEHUsI TEeMIIepaTypbl, OTHOCUTEJIbHON BIAXXHOCTH BO3/yXa,
CWJIBI TOKa, HAINpSOKEHHUsS C MCIOJIb30BAHHEM AaHAJOrOBBIX NPUOOPOB M JIAaTUMKOB
¢u3NyeCKuX BEIMYUH, CpPAaBHUBATh pE3yJbTaThl HM3MEPEHUH ¢ Y4E€TOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BETUYMHBI OT APYro ¢
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH COITPOTUBIICHHS MPOBOJIHUKA OT €T0
JUIMHBI, TUIOIIAJM IOTMEPEYHOr0 CEYEHHs] U YJEJIbHOTO COINpPOTUBIICHHUS BeLIeCTBa



IPOBOJHMKA, CHUJIBI TOKA, UAYILEro 4epe3 NPOBOJHHUK, OT HANpsDKEHUS Ha MPOBOAHHUKE,
UCCIICIOBAaHUE IOCIIEOBATENbHOIO M IapajuIeIbHOIO COEAMHEHHH IPOBOJHUKOB):
IUITAHUPOBaTh HCCIIEOBAaHUE, COOMPATh YCTAHOBKY W BBINOJHATh M3MEPEHMS, CIEAYS
NPEUIOKEHHOMY TJIaHy, (UKCHpPOBATh Pe3yJIbTaThl MOJYYCHHOH 3aBUCHMOCTH B BUJIE
TaOIHI U Tpa(UKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PHU3MUECKUX BEMUYHMH (yIeNbHAs TEIIOEMKOCTD
BEIIIECTBA, COMPOTHBIICHHE MPOBOJHHMKA, pabdoTa M MOILIHOCTH JJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh  HM3MEpPEHHs, COOMpaTh OSKCIHEPUMEHTAIBHYIO yCTAaHOBKY, CIEAys
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISTH 3HAYCHNE BETUUNHBL;

coOmoaTh TpaBWiIa TEXHUKH Oe3omacHOCTH Tipu  pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLIUIIBI JEHCTBUS N3YUYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB
C OIOpOi Ha WX OMHCaHUs (B TOM YHUCIE: CHUCTEMa OTOIUICHHS JIOMOB, TUTPOMETD,
napoBast TypOWMHa, aMmImepMerp, BOJBTMETP, CYETYMK JJIEKTPHUYECKOH HHEPruw,
3JIEKTPOOCBETUTENIbHBIE NPUOOPBI, HArpeBaTelIbHbIE 3JIEKTPONPHOOPHl  (IPUMEpHI),
JJIEKTPUUECKUE TPEIOXPAHUTENN, 3JIEKTPOMArHUT, 3JEKTPOJBUTATENb IOCTOSIHHOTO
TOKa), HUCHOJNb3ysd 3HAHUA O CBOWCTBaX (PU3MUECKUX SABICHUH M HEOOXOIUMBbIE
¢du3nueckue 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOICTBA M H3MEpUTENbHbIE NPUOOPHI IO
CXeMaM U CXEMAaTUYHbIM PHUCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEpMOC, ICUXPOMETP,
TUTPOMETpP, JIBUraTeldb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOCTar), COCTABIAThH
CXEMBbl 3JIEKTPUUECKUX LEeNe ¢ IociaenoBaTeIbHbIM U MapajUiebHbIM COEAMHEHUEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYECHHUS JIEMEHTOB JIEKTPUUECKUX LIETei;
OPUBOANUTh HpUMEpPbl (HAXOAUTh HUHGPOPMALKIO O HpPUMEpax) MPAKTHYECKOIo
UCTIONB30BaHUSl (U3MYECKUX 3HAHWKA B TIOBCEAHEBHOW JKU3HU IS OOECIeUYeHUs
0e30MacHOCTH MpH OOpalleHUH C NpudopaMu U TEXHUYECKUMHU YCTpOICTBamH,
COXPaHEHHS 3/I0POBBS M COOIIIOACHNSI HOPM DKOJIOTMUYECKOTO MTOBEJICHHS B OKPY KarOIIei
cpene;

OCYIIECTBIISITh MOUCK MH(pOpMAMK (HU3NIECKOTO coniepkanus B VIHTepHETEe, HA OCHOBE
UMEIOIIUXCA 3HAHUH W MyTEM CpaBHEHHsS JOTOJHUTEIBHBIX HCTOYHHKOB BBLICIATH
UHPOPMALINIO, KOTOPAst SBJISIETCS IPOTUBOPEUNBON MITH MOXKET OBITH HEJOCTOBEPHOM;
UCTIOJIB30BaTh TMPH BBIOJHEHUH YYEOHBIX 33/JaHUH HAYYHO-TIOMYJSPHYIO JHTEPATYPy
(GU3NIECKOTo CcomepKaHus, CIIPaBOYHBIC MaTepHalbl, pecypchl ceT MHTepHeT, BIaieTh
npuéMamMu  KOHCIIEKTHPOBAHMS TEKCTa, TpeoOpazoBaHusi WHPOpPMANUK W3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaThb COOCTBEHHbIE IHCBMEHHbIE M KpaTKHe YCTHble cooOuieHus, o0o01mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3MUECKOrO COJEp’KaHHUs, B TOM YHUCIE
nyoJIMYHO  MPEACTaBIATh  pe3yiabTaThl  MPOEKTHOW WM HCCIIE0BATEIbCKON
JeSITeIbHOCTH, NMPU 3TOM I'PaMOTHO HCIHOJIb30BATh M3YYEHHBIM MOHATHHMHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE MTPE3EHTAIEH;

OpU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBAaHUN (U3UYECKUX IPOLECCOB
pacrpenenaTe 005S3aHHOCTH B TpYIIe B COOTBETCTBHM C IOCTABICHHBIMM 3aJadyamH,
CIIEIUTh 3a BBHINOJHEHHWEM IIJJaHa JEWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIH  BKJIaJ B  JIEATENIBHOCTh  TPYIIbI,  BBICTPauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSBIISASL TOTOBHOCTD Pa3peIiaTh KOH(IUKTHI.

K koH1ly 00yueHus B 9 kjiacce npegMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHUI:

UCIIOJIB30BaTh IOHATHSA: CHCTEMa OTCY€Ta, MaTepuanbHas TO4YKa, TPACKTOPUS,
OTHOCHUTENIbHOCTh MEXaHMYECKOIo JABIKEHHUA, Aedopmanus (ynpyras, IacTU4YecKas),
TpPEHUE, HEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE, HEBECOMOCTh M NIEPETPY3KH, LIEHTP TSHKECTH,
a0COJIIOTHO TBEPAOE TEINO, LIEHTP TSKECTH TBEPAOIO Tella, PABHOBECHE, MEXAHUYECKHE



KOJIeOaHUs U BOJIHBL, 3BYK, HH(PPA3BYK U yJIbTPa3BYK, 3JICKTPOMATHUTHBIE BOJIHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAaIbHO30PKOCTb, CIIEKTPhI UCITYyCKaHUS
U MOTJIOUIeHHUS, anb(a, 6eTa- U raMMa-u3JIy4€HUs], U30TOIb, SA€pHAs YHEPTEeTHKA,;
pa3iauuaTh sABJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEWHOE JBH)KEHUE,
PAaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE IBIKEHHE, CBOOOIHOE IaJCHUE TeJl, pABHOMEPHOE
JBWKEHHE II0 OKPY)KHOCTH, B3aUMOJEWUCTBHE Te€J, PEaKTUBHOEC JBHKCHHUE,
KoJieOaTeIbHOE [BIDKEHME (3aTyXalolle U BBIHYXKJIEHHbIE KoJIeOaHUs), pPE30HaHC,
BOJIHOBOE JBMKEHUE, OTPAXKCHUE 3BYKA, NPAMOJIMHENHOE PACIIPOCTPAHEHHUE, OTPAKEHUE
U NIPEJIOMJIEHHE CBETA, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OeIoro cBeTa
B CIEKTP U CIOXKECHHME CIEKTPaJIbHBbIX LIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs
paZi0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOrO CIEKTPa U3JIy4EHHUs) IO ONMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOUIMX JaHHOE (U3NUECKOEe
SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpYXKaromeMm Mupe (B
TOM 4Hclie (U3NYECKUE SBJICHUS B IPUPOJE: MPUIMBBI M OTJIMBBI, JBH)KEHUE IUIAHET
ConHEeYHOM CHCTEMBI, PEaKTHUBHOE IBUKEHUE XKMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSCEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHE  SBJIEHMs B  IpHUpoJe, OHOJIOTMYecKOoe  JAEHCTBHE  BUAMMOIO,
yIAbTPa(uOJETOBOr0O M PEHTIEHOBCKOI'O M3JIyYEHHH, €CTECTBEHHBIH paJnOaKTHBHBIH
(OH, KOCMHUYECKHUE JIy4H, palMOAKTUBHOE U3Ty4€HUE NPUPOAHBIX MUHEPAJIOB, JeiicTBUE
pPalMOAaKTUBHBIX W3JIYy4eHUH Ha OpPraHu3M 4YelloBeKa), IpU 3TOM IEepEeBOJIUTH
NPAaKTUYECKYI0 3a/lady B Yy4eOHYyI0, BBIJIENATH CYIIECTBEHHbIE CBOWMCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

OIKCBIBATh M3YYECHHbIE CBOWCTBA TNl M (DPU3MUECKUE SBICHMS, MCIONB3Ys (hrU3nyecKue
BEJIMYMHBI (CpelHss U MIHOBEHHAas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBUKCHHH,
YCKOpEHHE, NIEPEMEILECHHUE, IIyTh, YIIIOBas CKOPOCTh, CHJIa TPEHHUS, CHUJIA YIIPYTOCTH, CHJIa
TSKECTH, YCKOPEHHE CBOOOJHOrO MaJieHus, BEC Teja, UMIYJIbC TeJld, UMITYJIbC CHJIBL,
MeXaHu4yeckas padoTa U MOUIHOCTb, MOTEHLMAJIbHAS SHEPrusi Teja, MOJHATOrO Haj
IIOBEPXHOCTBIO 3€MJIM, MOTCHIMAIBHAS DSHEPIUs CHKaTOW NPYKUHBI, KHUHETHUYECKas
SHEprus, MoJHasg MEXaHU4YecKas YHEeprus, MepruoJ 1 4acToTa KoyieOaHHi, JUIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKA3aTeib NPEIOMIICHUS CPE.bl),
IpU OMHCAHUM MPABWIBHO TPAKTOBaTh (PU3MYECKHI CMBICI HCHOJIb3YEMbBIX BEJINYMH,
0003Ha4YeHMsI U €IMHHUIBI (PU3MUECKUX BEJIWYUH, HAXOAUTHh (DOPMYIbI, CBSI3bIBAIOIINE
JaHHYIO0 (U3MYECKYIO BEJIMYUHY C APYTMMHU BEIMYMHAMU, CTPOUTH TpadUKU U3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (hPU3MUYECKHE SBIEHHS M TPOLECCHI, UCIOJb3Ys 3aKOH
COXpPAHEHHUs DHEPIWM, 3aKOH BCEMUPHOIO TATOTEHHUs, MPUHUUII CYNEPIO3ULUHU CHIL,
MIPUHIUII OTHOCUTENBHOCTU ['anuiies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa,
3aKOHBI OTPaKCHUS U IIPEIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUs 3aps10BOr0 U MacCOBOIO
quCceN MPH SIIEPHBIX PEAaKLUAX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aIUCHIBATh €0 MaTEMAaTUYECKOE BBIPAKECHHUE,

00BACHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJI, B TOM YUCIIE M B KOHTEKCTE CUTYalui
[IPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IIPUUYUHHO-CICACTBEHHBIE CBS3H,
CTPOUTH OOBSCHEHHE U3 2—3 JIOTMUYECKUX ILIAroB ¢ OMOpOoi Ha 2—3 M3y4YEHHBIX CBOHCTBA
bu3nUecKux SBICHUN, PU3NUIECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3a7auu (OMMpPAIOLIUECs] Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3Ys
3aKOHBI ¥ (POPMYJIbI, CBSA3bIBaIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUSA
3aJauMd 3aluChiBaTh KPAaTKOE YCJOBHE, BBISABISATH HEJOCTAIONIME WM H30BITOUHBIE
JaHHbIE, BHIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBIE Ui PELIeHUs, MPOBOJIUTH
pacuéThl U OLIEHUBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BETMUNHBI,
pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOIIN (PU3HUECKUX METOJIOB,
WCIIONIb3Ysl ONMCAHWE MCCIENOBAHMS, BBIIEIATh IPOBEPSIEMOE MPEIIOTI0KEHHE,



OLIEHUBAaTh IPaBWIBHOCTh MOpsAAKA IPOBEICHHUS MCCIEIOBAaHUA, JAeiaTh BBIBOJBL,
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OIBITHI IO HAOIIOAECHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHMsSI HSHEPrUH, 3aBHCHUMOCTH
nepuoJia KojaebaHuil MPYKMHHOTO MasTHUKA OT MACChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTYZIbl MalbIX KoJeOaHWH, MPSIMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, pa3jiokeHue OeJIoro CBeTa B CIEKTpP, H3yUCHHUE CBOMCTB M300paXeHUs B TNIOCKOM
3epKajie M CBOMCTB H300pakeHHUs TIpenMeTa B COOHMpAlomeld JHH3e, HaONI0JICHHE
CIUIOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3IYYCHHUS): CAMOCTOATEIBHO COOMPATh YCTAaHOBKY
U3 u30bITOYHOrO Habopa OOOPYIAOBaHUS, OMHMCHIBATH XOJ OIBITA M €ro pPe3yJbTaThl,
(bopMyITUPOBATH BEIBOJIBI;

OPOBOJIUTH IPHU HEOOXOIMMOCTH CEPHIO MpPSMBIX H3MEPEHHi, ompenenss CcpeaHee
3HaYCHUE HU3MEpsIeMO BeNWYMHBI ((POKYCHOE pACCTOSHUE COOHMpalomel JHH3BI),
000CHOBBIBAThH BHIOOP CIIOc00a M3MepeHus (M3MEPUTEITHLHOTO MTPUO0Pa);

IPOBOJUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIOJIb30BaHUEM
HOPSAMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUYKEHHUU
0e3 HayalbHOI CKOpPOCTH, Iepuoja KoJeOaHUH MaTeMaTUUYeCKOr0 MasTHHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIja OTPaK€HHUs CBeTa OT YIJIa MajJeHUs M yIJa MPeJOMIICHHs OT
yria majgeHus): IUIAaHUPOBAaTh MCCIIEJOBAHUE, CAMOCTOSITENILHO COOMpaTh YCTaHOBKY,
(buKCUpoBaTh PE3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (M3WYECKUX BEJIUYUH B BHJE
TaOIMI U TpaUKOB, A€TaTh BBIBOABI 10 pe3yJbTaTaM HCCIeI0BAHHUS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHHMs (U3UYECKUX BEJIWYMH (CPEIHssl CKOpOCTh U
YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JBMXKEHHM, YCKOPEHHE CBOOOJHOIO MajeHus,
KECTKOCTh MPYKUHBI, KOI(D(UIMEHT TpeHHs CKOJIbXKEHMs, MeXaHuuyecKas pabora H
MOITHOCTh, YAaCTOTa M MEPHO]] KOJICOaHNH MAaTEeMaTHIECKOTO U IPY>KUHHOTO MasiTHUKOB,
ONITUYECKasl CUIJIa COOMPAIOIICH JTMH3BI, PATUOAKTUBHBINA (DOH): TUTAHUPOBATH H3MEPEHHS,
cOOMpaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBINOJHATH HM3MEPEHHS, CIEIys
NPEUIOKEHHOW WMHCTPYKIMH, BBIYMCIISATH 3HAUYEHHE BEIWYMHBI W aHAIM3HPOBATH
MOJTy4YEHHBIE PE3YIIBTATHI C YIETOM 33aJJaHHOM MMOTPEUTHOCTH U3MEPEHUH;

coOmoaTh TpaBWiIa TEXHUKA OE30MacHOCTH Tpu  pabore ¢ 1abopaTopHBIM
000pyI0BaHNEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YYECHHBIX (PU3UUECKUX MOJIENICH: MaTepraibHas TOUKa,
abCcoIOTHO TBEPOE TEIIO0, TOYCYHBIN MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, TUIAaHETapHas
MOJIENTb aTOMa, HYKJIOHHAs! MOZIETTb aTOMHOTO SIJIpa;

XapaKTeprU30BaTh MPUHIIUIIBI IEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB
C OMOpPOH Ha KX ONUCaHMA (B TOM YHCIE: CHUAOMETP, JaTYUKH MOJO0KEHUS, PACCTOSHUSA
U YCKOPEHUS, pakeTa, 9X0JIOT, OUYKH, MEPUCKOI, (hoToanmapar, ONTHYECKUe CBETOBOJIBI,
CHEKTPOCKOIN, JO03UMETp, KaMmepa BuibcoHa), HcCHonb3ys 3HaHUS O CBOMCTBax
bu3nuecKkux sBIECHUNH U HEOOXOUMble (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHUHbIE PUCYHKU H3YUYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTMUYECKUX IPOLECCOB MPU pPELIeHUH Y4eOHO-
NPaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl JUIsI MOCTPOCHMUS H300paKeHWH B IUIOCKOM
3epKajie U coouparolei TuH3e;

OPUBOANUTH TpPUMEpPbl  (HAXOAUTH HWHGPOPMALIMIO O MpPUMEpax) MPAKTHYECKOTO
UCMOJIBb30BaHUS (U3UUYECKUX 3HAHUH B TIOBCEAHEBHOM >KU3HU JJs OOecredyeHus
0e30MacHOCTH TMpH O0OpalleHud C MpudopaMH U TEXHUYECKUMH YCTpOilCTBamH,
COXpaHEHHS 3/I0POBBS M COOIIOACHUSI HOPM DKOJIOTHYECKOTO MTOBEJICHHS B OKPYIKArOIIeH
cpene;

OCYIIECTBIISITh TIOMCK MHPOpPMAIMU  (PHU3UUECKOTO conepkaHus B HMHTepHeTe,
CaMOCTOSITENTIEHO  (DOpPMYIHpYsl TOMCKOBBIM 3ampoc, HAXOJWUTh IYTH ONpPEIACTICHHS
JIOCTOBEPHOCTH TIOJIyYeHHOW WH(POpMAIlMK HAa OCHOBE HWMEKIOIIMXCS 3HAHUUW U
JIOTIOJTHUTEIHLHBIX UCTOYHUKOB;



UCIMOJIb30BaTh MpPH BBINOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JHUTEPATYpYy
(Gu3n4ecKoro coaepkaHusl, CpaBOYHbIe MaTepHalbl, pecypchl ceTu VIHTepHeT, BlajeTh
npuéMaMM  KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHus HHPOpPMALMU M3 OIHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIEHHUS HAa OCHOBE MH(OPMAIIUHU U3
HECKOJIbKUX HMCTOYHUKOB (DU3WYECKOTO COJEpXKaHMs, IyOJMYHO TPEACTaBIATH
pe3ynbTaThl MPOCKTHOM WM HCCIEAOBATEIIBCKOM NEATEIBHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh HM3YUCHHBI TOHATHHHBIN ammapar u3ydaeMoro paszzaena (GU3MKd U
COINPOBOXKAATh BBICTYIUIEHUWE IIpE3CHTalMEd € Y4ETOM OCOOEHHOCTEM ayaUuTOpHUH
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC

Ne HanmenoBanue pa3znesnoB 1 TeM IPOrpamMMsl KomnuecTBo yacos ONEeKTPOHHBIE (ungpoBeie)

/11 Bcero | KonTposbabie [IpakTnueckue o0pa3oBaTenbHbIC PECYPCHI

paboThI paboThI

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

1.1 | ®usuka - HayKa 0 MPUPOJIC 2 [[BubmunoTeka HOK
https://m.edsoo.ru/7f4161941]]

1.2 | ®usnyeckue BEIUYHUHBI 2 1 [[BubmunoTeka HOK
https://m.edsoo.ru/7f416194]]

1.3 | EcrecTBeHHOHAYYHBIH METOT TTO3HAHHUS 2 1 [[BubmuoTeka LHOK
https://m.edsoo.ru/7f4161941]]

Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 | Crpoenue BemiecTBa 1 [[bubnuoTeka HOK
https://m.edsoo.ru/7f416194]]

2.2 JIBroKeHUE U B3aMMOJICHCTBHE YaCTHI] BEIIESCTBA 2 1 [[BubmnoTeka LHOK
https://m.edsoo.ru/7f416194]]

2.3 | ArperatHble COCTOSIHHSI BEIIECTBA 2 [[BubmnoTeka HOK
https://m.edsoo.ru/7f4161941]]

Hroro no pazgeny )

Pasznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3.1 | MexaHu4eckoe IBI)KCHHE 3 [[BubmnoTeka HOK
https://m.edsoo.ru/7f416194]]

3.2 | UHepnus, macca, MIOTHOCTh 4 1 [[BubmuoTeka HOK
https://m.edsoo.ru/7f4161941]]

3.3 | Cuna. Bunp! cui 14 1 2 [[BubmnoTeka HOK
https://m.edsoo.ru/7f416194]]

Hroro nio pazaeny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3oB

4.1 | JlaBneHue. [Tepenaua JaBieHus | 3 [[BuGmmoTeka HOK

TBEPBIMH TEJIAMH, KHIKOCTSIMH U Ta3aMu https://m.edso0.ru/7f416194]]
4.2 | JlaBaeHUE )KUIKOCTH 5 [[BubmunoTeka HOK

https://m.edso0.ru/7f416194]]
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4.3 | ATMocdepHoe naBiIeHHE 6 [[bubanoreka OK
https://m.edsoo.ru/7f416194]]
4.4 | JleficTBuE JXUAKOCTH W raza Ha NOTpyxEéHHoe B | 7 1 3 [[bubnmoreka HOK
HHUX TEJIO0 https://m.edsoo.ru/7f4161941]]
Hroro no pazneny 21
Paszgea S. Pa6ora u MOIIHOCTH. JHEPrust
5.1 | PaGoTa u MOIITHOCTh 3 1 [[BubmunoTeka HOK
https://m.edsoo.ru/7f4161941]]
5.2 | [IpocThie MEXaHU3MBI 5 1 [[BubmuoTeka HOK
https://m.edsoo.ru/7f416194]]
5.3 | Mexanuueckas SHEpTus 4 1 1 [[PubnmroTeka HOK
https://m.edsoo.ru/7f4161941]]
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
8 KJIACC
No HaumenoBanue pa3iesioB U TEM IPOrPaMMBbI KonnyecTBo yacos DIEeKTPOHHBIC (tmudpoBbIe)
n/m Bcero | KontponbsHbie [IpakTnueckue 00pa3zoBaTeNbHBIE PECYPCHI
paboThI paboThI
Paszgea 1. TensioBble siBJIeHUs
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 BBEIMTE 3HAUCHUE | BBeIUTE 3HaueHue | [[bubamoreka HOK
https://m.edsoo.ru/7f4181ce]]
1.2 TennoBsle mpoiecchl 21 1 5 [[PubGmnoTeka HOK
https://m.edsoo.ru/7f4181ce]]
Wroro mo pazueny 28
Paznes 2. DieKTpuYecKHe H MATHUTHBIE SIBJICHHUS
2.1 | Dnextpuyeckue 3apsabl. 3apspKeHHBIE Tenmau | 7 BBeIUTE 3HaUeHue | 1 [[bubnuoTeka HOK
HAX B3aNMOJIEIICTBHE https://m.edsoo.ru/7f4181ce]]
2.2 [TocTosTHHBIHM 2TEKTPUUECKHI TOK 20 1 7 [[BubnmoTeka HOK
https://m.edsoo.ru/7f4181ce]]
2.3 MarHuTHBIC SIBIICHHS 6 1 15 [[BubnmoTeka HOK
https://m.edsoo.ru/7f4181ce]]
2.4 DNeKTpOMarHuTHasT HWHTYKIIHS 4 BBEJIWTE 3HAUCHHWE | BBeAWTE 3HaueHUe | [[bubmmorexa HOK
https://m.edsoo.ru/7f4181ce]]
Wroro no paszneny 37
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Pe3epBHOE Bpemst

OBILEE KOJIMYECTBO YACOB I1O | 68 3 145

[TPOTPAMME

9 KUIACC

Ne HanmenoBanue pa3zneinoB 1 TeM IpOrpamMMmsl KosmmuecTBo yacos ONEeKTPOHHBIE (ungpoBeie)

n/m Bcero | KontponbHsbie [IpakTrueckue o0pa3oBaTeNbHbIE PECYPChI

paboTHI paboThl
Pa3nen 1. Mexanuyeckue siBJIeHUs
1.1 MexaHnueckoe IBUXKeHHEe ©W crocoObr ero | 10 BBeIUTe 3HadyeHue | 1 [[BubmuoTeka LHOK
OITHCAHHUS https://m.edsoo.ru/7f41a4a6]]

1.2 | B3aumogeiicTBue Ten 20 1 3 [[bubnuoTeka HOK
https://m.edsoo.ru/7f41a4a6]]

1.3 | 3akoHBI cOXpaHEeHHUS 10 BBEJIUTE 3HAUCHUE | 3 [[bubnuoTeka HOK
https://m.edsoo.ru/7f41a4a6]]

Wroro no pazneny 40

Pazgen 2. Mexann4decKue K0JIe0aHUA U BOJHBI

2.1 MexaHndeckue KojieOaHus 7 BBCIMTE 3HAUCHHE | 3 [[BubmunoTeka LHOK
https://m.edsoo.ru/7f41a4a6]]

2.2 MexaHnudeckue BOJIHBL. 3BYK 8 1 3 [[BubmunoTeka LHOK
https://m.edsoo.ru/7f41a4a6]]

J1o6aBUTH CTPOKY

Hroro no pazneny | 15

Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnexTpoMarHUTHOE MOoJie U 3JIEKTPOMAarHuTHbIE | 6 BBEMTE 3HAUE€HUE | 2 [[bubanoreka HOK

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

Wroro mo pazueny 6

Pa3nen 4. CBeToBbIe SIBJICHUSA

4.1 | 3akoHBI pacIpOCTPAHEHHUS CBETA 6 BBEMTE 3HAUCHUE | 2 [[bubnuoreka HOK
https://m.edsoo.ru/7f41a4a6]]

4.2 | JIuH3BI ¥ OITHYECKUE TIPUOOPHI 6 BBEIMTE 3HAUCHHE | 3 [[BuGmmoTeka HOK
https://m.edsoo.ru/7f41a4a6]]

4.3 | PaznoxxeHne OEIIOTO CBETA B CIIEKTP 3 BBEJIUTE 3HAYCHHUE | 2 [[bubnroTeka [HOK
https://m.edsoo.ru/7f41a4a6]]

Hroro no pazgeny 15

Pasznea S. KBaHnToBbIe sIBJICeHUSA

51 Hcnyckanue v MorioueHue CBeTa aToMOM 4 BBEIMTE 3HAUCHHE | 1 [[BubmuoTeka HOK

https://m.edsoo.ru/7f41a4a6]]
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5.2 CtpoeHue aTOMHOTO sijipa 6 BBeAUTE 3HAUCHUE | 1 [[BuGnmoTeka LHOK
https://m.edsoo.ru/7f41a4a6]]

5.3 | SnepHble peakuuu 7 1 1 [[BubmunoTeka HOK
https://m.edsoo.ru/7f41a4a6]]

Hroro no pazueny 17

Pasnen 6. [loBTopuTe1bHO-00001IaI01IIUIT MOTYJIb

6.1 | IloBropenue u oboOmeHne coaepkanus Kypca | 9 BBE/IUTE 3HAUYCHHE | 2 [[BubmunoTeka HOK

¢busukm 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6]]
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 3 | 27
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