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Beinucka uz OOII 000

3.1.12. Padouass mporpamma y4eOHoro mnpeamera «®Pusuka. ba3oBblii ypoBeHb» 1Js
oOyuaromuxcs 7-9 kiaaccon

Ha n3ydenue ¢pusuku (6a30BbIid YpOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kjacce - 68 JacoB (2 yaca B HeJen0), B 8 kitacce - 68 yacoB (2 yaca B
Henento), B 9 kinacce - 102 gaca (3 gaca B HEemo).

Coaepixanue o0yueHust

7 kaacce

Pa3neu 1. ®usuka u ee posib B IO3HAHMHU OKPY:KAKOIIEro MUpa.

®du3zuka - Hayka o npupoze. SBienust npupoasl. usznyeckue sBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenue ¢usznueckux BeauuuH. Dunyeckue MpUOOpPHI.
ITorpemnocTs M3MepeHnii. MexayHapoiHasi CUCTEMaA €IHHMII.

Kak ¢usuka u 1pyrue ectecTBeHHbIE HAyKH U3Yy4alOT Ipupoy. EcrecTBeHHO-HAYUHBIN
METOJI IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HabmogaemMoro seiaeHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IOMOILBIO MOJEIEH.

Hemoncmpayuu.

1.  MexaHuyeckue, TEIJIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2.  Ouznyeckue NOpuUOOpPHl M TMpoIeaypa MNPsIMBIX HU3MEPEHHH aHaJOrOBBIM U

1M (pOBBIM IPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.
Omnpenenenye HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOTO pUodopa.
N3mepenne paccTOsTHUM.
H3mepenune o6beMa KHUIKOCTU U TBEPOTO Tea.
Omnpenenenne pasmMepoB MaJbIX TEN.
N3mepenne TemMriepaTypbl NPH MOMOIIM >KMJAKOCTHOIO TEPMOMETpPAa M JTaTYUKA
TEMIIEPATYpPHI.
6. IIpoBenenue mcciuemnoBaHUs MO MPOBEPKE TMIIOTE3BI: NAITBHOCTD IMOJIETA IIApPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TeM 00JIblle, YeM OOJIbIlle BBICOTA ITYCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJBl, UX pa3Mepbl. OMbBITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBymkeHne 4vactul BemecTBa. CBs3b CKOPOCTH ABM)KEHHS YaCTUL[ C TEMIEPATYpPOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEHM M  TBEPABIX
(KpucTaJuIM4ecKnx) Ted. B3auMocBsA3b Mex1y CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. OcOoOEHHOCTH arperatHbIX COCTOSIHUMN
BOJBL.

ko

Hemoncmpayuu.

1.  Habmionenue OpOyHOBCKOTO JBMXKEHUS.

2.  HaOmonenue nuddy3um.

3. HaOmromenue  sBneHU#,  OOBSICHSIONIMXCS  NPUTSHKEHUEM WU

OTTAJIKMBAHWEM YaCTHII BEIIECTBA.

Jlabopamopmuvie padbomul u onvimol.

1.  Ouenka guameTpa aToMa METOJO0M PSIOB (C UCIOIB30BaHNEM GoTorpaduii).

2. OmbIThI 10 HAOJIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJICKYJISIPHOTO TPUTSIKEHHSL.



Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.

Mexanudeckoe aBmkeHue. PaBHOMepHOe M HepaBHOMEpHOE ABWKEHHE. CKOPOCTH.
Cpenssist CKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHHUH. PacdeT myTH ¥ BpEMEHU IBUKEHUS.

SBnenne uHepHuu. 3aKOH MHEpUMH. B3anmonaeicTBhe Ten Kak MPUYMHA U3MEHEHHS
CKOPOCTH JBMXKEHHUS Tel. Macca kak Mepa uHepTHocTH Tena. IlnoTHocTs BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElIeCTBa.

Cuna kak XxapakTepucTHka B3aumojeiictBus Tesn. Cuia ynpyroctd U 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBiIeHHe TiAroTeHuss M cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CiojkeHue cuil, HaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHMYeCKOro ABMKEHUS Tea.

N3mepenune ckopocTy MpSIMOJIMHEHHOTO ABMKEHUS.
Habnronenue siBleHUs] HHEPLIUH.

Habumoienne n3MeHeHus: CKOpoCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.

. CrnoxeHwue cui, HallpaBJIEHHBIX IO OJHOMN MPAMOIl.

Jlabopamopuvie pabomol u onvimol.

1.  OmpeneneHuie CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapHKa B KHUAKOCTH,
MOJIEJIH 3JEKTPUUECKOTO aBTOMOOMJIS U TaK Jlajee).

2.  OmpexneneHue cpeiHeld CKOPOCTH CKOJBXKEHHUs Opycka WM IIapuKa Io
HAKJIOHHOM INIOCKOCTH.

3.  OmpezaeneHue MIOTHOCTH TBEPJOTO TENa.

4.  OneITel, JEMOHCTPHPYIOIINE 3aBUCUMOCTh pACTsDKEHUS (nedopmaryn)
MPYKUHBI OT MIPUIIOKEHHOU CHJIBL.

5. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla M XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTEH.

Pa3nea 4. /laBi1enne TBepabIX TeJl, :KUAKOCTEH U I'a30B.

HaBnenue. CnocoObl yMEHBIIEHHS | yBeNWYeHHs] JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JJaBJICHU ra3a oT o0beMa, Temneparypsl. [lepegaua naBiaeHus TBEpIbIMU TellaMH,
KHUJIKOCTSIMU U ra3amu. 3akoH Ilackans. [IHeBMaTHueckue MamIMHbBI. 3aBUCHUMOCTH JIaBJIECHUS
KUAKOCTU 0T TiyOuHbl. ['mapocratnueckuid  mapagokc.  CooOwiaromuecss  COCYJbI.
I'mppaBnnueckne MEXaHU3MBI.

Atmocdepa 3emnn u armochepHoe naBieHue. [IpudnHbI CylIeCTBOBAaHUS BO3YIIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JdaBiieHHS OT BBICOTBI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpPHOTO JaBJIECHUS.

JleiicTBHE JKHIKOCTM M Tra3a Ha IOTPY)KEHHOE€ B HHUX Tello. BrlTankuaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoruaBanue.

Hemoncmpayuu.

1.  3aBuUCHUMOCTbH JJaBJI€HUS raza OT TEMIIEPATYPHI.

2 [lepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

3. Coobmaromuyecs Cocysl.

4.  T'mapaBinudeckuil mpecc.

5 [TposiBinenue neiictBus aTMOCGHEPHOTO JaBICHHUS.

ocoukrwhE

6.  3aBHCHUMOCTPH BBHITAIKHBAIOIICH CHJIBI OT 00beMa MOTPYKCHHOH YacTH Tella
Y TUIOTHOCTH KUJKOCTH.
7.  PaBeHCTBO BBITAJKHBAIONIEH CHUJIBI BECY BHITECHEHHOM KHIKOCTH.

8.  VYcnoBue muiaBaHus Tel: IJIaBaHUE WU MOTPYKEHUE TEN B 3aBUCHMOCTH
OT COOTHOIIICHUS TUIOTHOCTEH TeJla M JKUIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccrnenoBanue 3aBHCMMOCTH Beca Tejia B BOJIE OT 00beMa MOrPYyKEHHOH B
KUJKOCTh YacTH TeJa.
2. OmpeneneHre  BBITAJKUBAIONMIEH  CHJIBI, JIEWCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B )KHUJIKOCTb.



3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLICH CUJIBI, IEHCTBYIOIICH Ha TEIIO
B KUJKOCTH, OT MACCHI TeJA.

4.  OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKUBAIOLICH  CHJIBL,
JIEHCTBYIOIIEH HA TEJIO B KHUIKOCTH, OT 00beMa MOTPYKEHHON B KHUIKOCTh YaCTH Teja 1
OT IUIOTHOCTH >KUJKOCTH.

5.  KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBaHHE JIOAKU U
OIIpe/IeNIEHUE €€ IPY30I0IbEMHOCTH.

Pa3znesa 5. PaGora u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecus
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJIOKY. «30JI0TOE MPABUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckass 3Heprus. KuHetnueckas ¥ noTeHUUAIbHas »Heprus. lIpeBpaimenue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTUU B IpYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.  Ilpumepsl IpPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomul u onvimol.

1.  Onpenenenue padOTHl CHIIBI TPEHUS NpPU PABHOMEPHOM JBHKEHHH Tejia IO

TOPU3OHTAIILHON TOBEPXHOCTH.

2.  HccnenoBaHue yclIOBU paBHOBECHS pblyara.

3.  Msmepenne KIIJI HaKJIOHHOHN TIOCKOCTH.

4.  HM3ydeHue 3aKOHA COXpPaHEHHS] MEXaHUYECKON YHEPTHH.

8 kiacce

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS BELIECTBA.
Macca u pa3meppl aTOMOB U MoJieKysl. OTbIThl, MOATBEP)KIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopenu TBepAOTo, JKUAKOTO U Ta3000pa3HOro COCTOSIHUM BemecTBa. Kpucrammyeckue
u amopdubie Tena. OObsICHEHHE CBOMCTB Tra3oB, >KUIAKOCTEH M TBEpAbIX Tel HAa OCHOBE
MOJIO)KEHUH MOJIEKYJIIpHO-KUHETUYeCKol Teopuu. CMauyumBaHuE M KalWUISPHBIE SIBJICHUS.
TemoBoe paclIupeHue U CKaTHe.

Temnepatypa. CBsi3p TeMmIiiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHMKEHUS YACTHII.
Buytpennss sHeprus. CnocoObl HW3MEHEHHsT BHYTPEHHEHW SHEpruu: Temjonepeaaya u
coBeplieHre padboThl. Bupl Teronepenaun: TeIONPOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonnyectBo TemioTsl. YaenbHas TEMJIOEMKOCTh BeIIECTBA. TeMIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTAITMYECKUX
BEIECTB. YenbHas TeruloTa IuiaBieHus. [lapooOpazoBanue u koHaeHcarus. lcmapenue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYpbl KUIEHHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIUMBA. Y IeJbHAas TEMJIOTA CTOPAHMUS.

[Mpunuuns!r padotsel TemnoBbix asurarenel KIIJ| temmoBoro nsurarens. TeruioBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEB.

3aKOH COXpaHEHHS U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HaGmonenune OpOYHOBCKOTO JIBHKCHHS.
2. Ha6mropenue nuddysuu.

3.  HaOnromeHue siBIICHUH cMaunMBaHUS U KalTWIUISIPHBIX SIBICHUM.

4.  HaGmoneHue TEIIOBOrO pacluIMpeHHst Tel.

5. l3meHeHuwe naBneHUs rasa Ipu MU3MEHEHHHM O0beMa M HarpeBaHUM MWIIN
OXJIAXKICHUHU.

6. IlpaBuia u3aMepeHus: TeMIepaTyphl.

7 Bunel teronepenauu.

8.  OxaxxJeHue IMpu COBEPUICHUN PAOOTHI.

9 HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CHUJIAMHU.



10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IUYHbIX BEIIECTB.

11. HaOmroneHne KAIEHUS.

12. HaGmoneHune MocTosIHCTBA TEMIIEPATyPhI IIPH TUIABICHUH.

13. Mozmenu TEIUIOBEIX IBUTATEIEN.

Jlabopamopmuvie pabomul u onvimol.
OnbIThl IO OOHAPYXKEHUIO JEHUCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.

2. OnsITH IO BRIPAIIMBAHHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WM caxapa.

3. OmnbITel MO HAOJIIOJEHUIO TEIJIOBOTO PACHIMPEHMs Ta30B, JKUAKOCTEH U
TBEPAbIX TEIN.

4.  OmnpeneneHue JaBjeHHs BO3AyXa B OaJuIOHE LINpUIA.

5. OmnbIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb IaBJIEHHUS BO3[yXa OT €ro
0o0beMa M HarpeBaHMsI WM OXJIAXKAECHUS.

6. IIpoBepka rumoTe3bl TMHEWHON 3aBUCUMOCTH JIJTUHBI CTOIOUKA KHUIKOCTH
B TEPMOMETPUYECKOHN TPYOKe OT TeMIepaTyphl.

7. HaOmromenue W3MEHEHHsT BHYTPEHHEW OJHEprHMM Tela B pe3ylibTaTe
TEeIuIoNnepeiauy U paboThl BHEIIHUX CHJI.

8. UccnepoBanue siBieHus TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJOIHON M
Tropsiueu BOJIBI.

9. Onmnpenenenne KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IpH
TEII00OMEHE C HarpeThIM METAIIMYECKUM LIUIHHIPOM.

10. Ompenenenne yaeabHON TEMIIOEMKOCTH BEIIECTBA.

11. HccaenoBaHue nporecca UCIIApEHUs.

12. OmpeneneHre OTHOCUTENHLHON BIAXXHOCTH BO3IyXa.

13. Omnpenenenue yaeabHON TEMIOTHI IUIaBICHUS JIbJIA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuszauus Teil. J[Ba poja 2JIEKTpUUECKUX 3apsloB. BzanmonelicTBrue 3apsKeHHBIX
ten. 3akoH KysnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWCTBUS 3apSIKEHHBIX TE1 OT BEJIWYUHBI
3aps1/10B U PACCTOSHUS MEXKAY TeIaMH).

Onexktpuueckoe  nosie.  HampspkeHHOCTh — anekTpuyeckoro  mois.  [Ipunnmn
CYINEPIIO3ULIMH AIEKTPUUECKUX NOoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DiIeMEHTapHbIN 3yekTpudeckuil 3apsia. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DONeKTpUUeCKUd TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKa. McTOYHMKH
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUYECKOrOo TOKa (TEIIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd unenb. Cuna Toka. JJiekTpuueckoe HampspkeHue. ConpoTHBIICHHE
IPOBOJAHMKA. YJIEIbHOE CONpPOTUBJIEHHME BemlecTBa. 3akoH Owma Juid  ydacTka LEMu.
[TocnenoBarenbHOE U MapaJUIENbHOE COEJUHEHNE TPOBOJHUKOB.

PabGora u MomHOCTh 37eKTprueckoro Toka. 3akoH JDxoyns-JIeHua. DnekTpuuyeckue
LENH U OTPEeOUTENN AIEKTPUUYECKON 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocTostHHBIE MarHuUTHI. B3anMoOAEeNCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruuTtHoe nose 3eMiIM ¥ €0 3Ha4eHue A ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTeNlb IIOCTOSHHOro Toka. lcmosb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPaHCIOPTE.

OneiTel  @apagnes. SIBieHue snekTpoMarHuTHOM wuHAyKumu. [lpaBuno Jlenna.
Onektporedeparop. CrocoObl TOMYYEHHS JJIEKTPUYECKOW DHEPrUU. ODJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia 2JIeKTpPUYECKUX 3apsI0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.

DnexTpocTaTHuecKas HHIAYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/I0B.

[IpoBOAHMKY M TUANEKTPUKH.

MonenrpoBaHU€E CUIIOBBIX JIMHUHI 3JIEKTPUUECKOTO TOJIS.

NoookrwbdPE



8.  MCTOYHMKM MOCTOSTHHOTO TOKA.

9.  Jle#lcTBUSA AIEKTPUIECKOTO TOKA.

10. DnekTpUYecKUit TOK B )KUIAKOCTH.

11. T'a30BbIif pa3ps.

12. V3mepeHue CHIIbI TOKA AMIIEPMETPOM.

13. U3mepeHue 3MeKTPUUECKOr0 HAPSXKEHUS! BOJIBTMETPOM.

14. Peocrtat u Mara3uH CONPOTHUBIICHUI.

15. BsaumojeicTBUE NOCTOSIHHBIX MAarHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTHU Pa3/ICIIEHUs MOJIFOCOB MarHUTA.

17. MonenupoBaHuEe MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

18. OmsiT Dpcrena.

19. MaruauTtHoe noje ToKa. JNeKTPOMarHur.

20. Jle¥ficTBME MarHUTHOTO IOJI HA TIPOBOJHUK C TOKOM.

21. DnekTpoABHUraTelNb MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBJICHHSI SJICKTPOMArHUTHON HHITYKITUH.

23.  Omnprter @apajest.

24. 3aBUCHMMOCTh HANpaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHUKHOBEHHUS.

25. DrexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

1. Omnbitel 1no HaOMIOAEHHUIO BJEKTPU3ALMM Tel HUHAYKUMEH U IpU
CONPUKOCHOBEHHH.

2.  HccnemoBanwe IeHCTBHA SJCKTPUYECKOTO TIOJS HA TPOBOAHHUKH H
TUDIIEKTPUKU.

3. CoOopka u mpoBepka pabOThI ATEKTPUICCKON [IETTH TTOCTOSTHHOTO TOKA.

4.  VI3MepeHue u peryaupoBaHue CHIIbI TOKA.

5.  H3mepeHue u peryiarpoBaHue HAPSKEHUS.

6. HMccnemoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 PE3UcTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

7. OHLITBI, ACMOHCTpUPYIOIIUC 3aBUCHUMOCTH QJICKTPHUICCKOI'O
COIIPOTUBJICHUA MPOBOAHHMKA OT C€ro MJIWHBI, IUIOMAAXW IONCPEYHOro CCUCHUSA U
MaTepurajia.

8. IlpoBepka mpaBWia CIOXKEHHS HANPSHKEHUH TPH TIOCIET0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia s CHJIBI TOKa MpPH MapauIeIbHOM COEIMHEHUH
PE3UCTOPOB.

10. OmnpeneneHre padbOTHI AEKTPUICCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIJAENSEMONH Ha
pesucrope.

12. HccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, MIYLIETr0 4yepe3 JaMIOYKy, OT
HaIIpsDKEHUS Ha HEel.

13. Omnpenenenune KIIJ] HarpeBarens.

14. HccnemoBaHne MarHUTHOTO B3aMMOCHUCTBUS MIOCTOSTHHBIX MarHUTOB.

15. HM3yyeHue MarHUTHOTO MOJSI TOCTOSTHHBIX MAarHUTOB MIPU UX 00BEINHEHUN
U pa3JIelCHHH.

16. HccnenoBaHue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmubIThl, JEMOHCTPHPYIOIIUE 3aBUCUMOCTh CHWJIBI  B3aWMOJICHCTBHS
KaTYyIIKH C TOKOM M MarHWTa OT CUJIbl TOKA M HAaIlPaBJICHUs TOKA B KaTYIIKE.

18. H3yuyeHwue AEHCTBHUS MarHUTHOTO TOJIST HA IPOBOJHHK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHUE pabOThl IEKTPOIBUrATENs.

20. Hsamepenue KI1J] anexTpoaBUTaTeIbHON YCTAHOBKH.

21. OnbIThl MO UCCIEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM WHAYKIUH:
UCCIIeIOBAaHNE U3MEHEHNH 3HAYCHUS M HATIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 kjaacc
Pa3zgen 8. Mexannueckue siBJICHHUS.



Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcueta. OTHOCUTEIBHOCTD
MEXaHUYECKOro JABWKECHHS. PaBHOMepHOe mnpsmoiiMHeHHOoe nBHxkeHue. HepaBHOMepHOe
npsIMOJIMHENHOe aBM>KeHHe. CpenHsss U MIHOBEHHAas CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiiuHEWHOe JABMxkeHue. CBOOOJHOE MajeHHe.
Omnbitel ["anuies.

PaBHOMepHOe nBHKEeHME TTO OKpY>KHOCTH. [lepuona u yactora obpamienus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IIepBbiit 3akoH Herorona. Bropoii 3akoH Herotona. Tperuit 3axkon Herorona. IIpuHiun
CyNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: CUiia TPEHUSI CKOJIBKEHHS, CHJIa TPEHUS
MIOKOS1, APYTHE BUbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTCHHUS. YCKOpPEHHE CBOOOJHOTO TMaJeHHUS.
JBuxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeecomocTs u
HEPETPY3KH.

PaBHOBecue marepuasibHON TOUKH. AOCONIOTHO TBepAoe Teno. PaBHOBecue TBepaoro
TeJla ¢ 3aKPEIUICHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. U3menenne ummnynbca. IMnynbe cuibl. 3aKOH COXpAaHEHUS UMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckas paboTa U MOIIHOCTh. PaboTa cui TsyKecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHWYECKOTO JBIKCHHS TEJla OTHOCHUTEILHO Pa3HbBIX Tel
OTCUeTA.

2. CpaBHeHHE TyTe€H W TPACKTOPHUU JBMKEHHS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIbHO PAa3HBIX TEJ OTCYETA.

3.  H3mepeHue CKOPOCTH M YCKOPEHHS MIPSIMOIMHEHHOTO IBUKCHHUS.

4.  VccnepoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBUKECHHUSL.

5. HaOnromenue IBMKEHHUS Tella 110 OKPYKHOCTH.

6. HaOmronenue MexaHHMUYECKUX SBJICHUH, IPOUCXO/IIUNX B CUCTEME OTCUETA
«Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHUU OTHOCUTEIBHO KaOWMHETa
(bu3MKH.

7.  3aBUCUMOCTb YCKOpPEHHS Tejla OT MacChl Tejla U JECWCTBYIOIIEH Ha HEro
CHJIBI.

8.  HaOmromenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEI.

9.  H3MeHeHue Beca Tella IpU YCKOPEHHOM JIBUYKEHHH.

10. Tlepenaya ummysbca Ipy B3aUMOJICHCTBUU Tell.

11. TIlpeoGpa3oBaHus SHEPTHU IPU B3aUMOJICHCTBUH TEI.

12.  CoxpaneHmne uMIyibca Py HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenune umnysibca Ipu abCOIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HaGmroneHue peakTUBHOTO ABUKECHHUS.

15. CoxpaHeHne MeXaHU4YECKOI SHEPrHH MPU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHHEe MEXaHHUYECKON YHEPTHH TPU JIBHKSHHUH Tella MO/ ISHCTBUEM
MPY>KUHBI.

Jlabopamopnusie pabomot u onvimel.

1.  KoHcTpynpoBaHue TpakTa il pa3roHa M JajbHEUIIEro paBHOMEPHOTO
JBUKEHUS IIApUKa WU TETEKKH.

2.  OmnpezneneHue cpeiHed CKOPOCTH CKOJBXEHHUS OpycKa WIM JBHXKEHHS
HIapyuKa 0 HAKJIOHHOM IJIOCKOCTH.

3. OmnpezneneHue yCKOpPEHHs Tela IMPH PAaBHOYCKOPEHHOM JIBUKEHHUHU TIO
HAaKJIOHHOM INIOCKOCTH.

4.  HccrnemoBaHue 3aBHCHMOCTH IYTH OT BPEMEHHU IpU PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHOM CKOPOCTH.



5. IlpoBepka THUMOTE3bI: €CIM TPU PaBHOYCKOPEHHOM JABIDKEHHH 0€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCSI KaK psiJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HMccnemoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOT'O JJaBJICHHUS.

7.  Omnpenenenne ko3P GUITUEHTA TPEHUS CKOJTBKCHUSI.

8.  OmnpexneneHue )KeCTKOCTU MPYKUHBI.

9.  Omnpexnenenue paboThI CUJIBbI TPEHUS TPU PABHOMEPHOM JBUKEHHUH TeJa 10
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Ompenenenrie pabOThl CHJIBI YOPYrOCTH NpU TMOABEME TIpy3a C
UCTIOJIb30BaHUEM HENOIBIKHOTO U TIOABMKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPaHECHHUS SHEPTHH.

Pa3nesn 9. Mexannueckne Kos1e0aHUsI M BOJHBI.

KonebarenbHoe amxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHUM: MMEPHOJ], YacToTa,
aMIMTyna. MareMatud4ecKuil W NPY)KMHHBIM MasATHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxatomme kojeOaHus. Bwinyxkaennsle kojeOanus. Pe3onanc. MexaHudeckue
BosiHBI. CBoMcTBa MexaHW4eckux BoJH. [IpoonbHble U MonepedyHble BOJIHBL J[JTMHA BONHBI U
CKOPOCTb €€ paclnpocTpaHeHUsl. MexaHUuecKHUe BOJIHbI B TBEPAOM TeJle, CEICMUUECKHUE BOJIHBI.

3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByKk U yIbTpa3ByK.

Jemoncmpayuu.

Habmroienue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSHXKECTH U CHJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHuecKkuil pe30oHaHC.

Jlabopamopnusie pabomot u onvimel.

1. Ompenenenune 4YacToThl M Tepuoja KOJEOAaHMH MaTeMaTHYeCKOTrO
MasiTHUKA.

2.  OmnpexneneHue 4aCTOTHI U MEPHOAA KOJICOAHUN TIPYKUHHOTO MasTHUKA.

3. MHccnenoBaHue 3aBUCUMOCTH MepHOAA KoleOaHUH MOJBEIIEHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.

4.  HccrnepoBaHue 3aBUCUMOCTH MEpUo/ia KoJeOaHUI MPYKUHHOTO MasgTHUKA
OT Macchl rpy3a.

5. IlpoBepka HE3aBUCHUMOCTH Hepuojia KojeOaHUH Irpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  IEpHOJa  KoJeOaHUit
NPYKUHHOI'O MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. HM3mepenue ycKopeHHs CBOOOIHOTO MaI€HUSI.

Pa3nea 10. D1eKTpOMarHuTHoOeE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHuTHOE IOoJ€. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 2JEKTPOMAarHUTHBIX
BouH. [lIkana 31nexkTpoMarHuTHbIX BOJH. Vcrionb30BaHNUE 37€KTPOMAarHUTHBIX BOJIH JAJIsi COTOBOM
CBSI3H.

oakrwdE

OnekTpoMarHuTHas npupoza ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1.  CaoiicTBa AMEKTPOMArHUTHBIX BOJIH.
2.  BomnHoBbIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. U3ydeHwe CBONCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBID MOOHIEHOTO
tenedoHa.
Pa3znea 11. CBeToBLI€e AIBJICHHUS.
JlyueBas mozaens ceta. Mctoununku cBera. [IpsMonuHeitHOe pacnpocTpaHEHHUE CBETa.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaK€HUs CBETA.
[Ipenomiienne cBera. 3akoH mnpenomieHust cBeTa. [loHOe BHyTpeHHEe OTpa)keHHe
cBeta. Mcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITHUYECKUX CBETOBOIAX.



JIunza. Xon nydweir B simH3ze. OnTuueckas cucrtema ¢oroannapara, MHUKPOCKONa MU
Teneckomna. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue Oenmoro ceera B cmekTp. OmnbiThl HpioToHa. CrojkeHue CIEKTpalbHBIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpsimonuHetHOE pacpocTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.
ONOTUYECKUN CBETOBO/I.
Xon tyueit B coOMparomei Junse.
XoJ1 Tydeil B pacCeUBalOIIICH JIMH3E.
[Tony4yeHnue n300paXeHUi C MOMOIIBIO JIMH3.
[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIMA.
0. Mogens rnasa.
11. Pa3noxxeHue 6enoro cBeTa B CHEKTP.
12. TlomyueHue 6€n0r0 CBETA MPHU CIOKEHUH CBETA Pa3HBIX LIBETOB.
Jlabopamopuuvie pabomot u onvimel.
1. UccnenoBaHue 3aBUCHUMOCTH yIja OTPa)XCHHsl CBETOBOrO Jydya OT yrjia
NaJCHHUS.
2.  H3yueHue XapakTepUCTHK M300paKEHUS MpeIMETa B TUIOCKOM 3epKaJie.
3.  HccnenoBanue 3aBUCHMOCTH yriia MPETOMIICHHS] CBETOBOTO Jiyda OT yria
NaJICHUsI Ha TPAHULIE «BO3YX-CTEKIIO».
4.  TlonmyuyeHue u300pa>keHUH C IOMOIIBIO COOUPAIOIICH JTUH3BI.
5. Omnpexnenenne HOKYCHOTO PAaCCTOSIHUS M ONTUYECKON CHIIBI COOMpArOIIei

ROoo~NoGa~LNE

JIMH3BL.
6.  OnbITH O PA3TIOKEHHUIO OEIIOTO CBETA B CHEKTP.
7. OnbIThl 1O BOCHPHUATHUIO IIBETA MPEIMETOB NPU UX HAOJIOJIEHUM uepes3
L[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KpantoBuIe siBJeHUS.

OmnsiTel Pesepdopaa u miianerapuas mozaens aroma. Mopaens aroma bopa. Hcmyckanue
Y TIOTJIONIEHNE cBeTa aToMOM. KBaHThI. JInHeuaTele CieKTphl.

PannoaktuBHOCTh. Anb(a-, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oronsl. PannoaktuBHble mpeBpameHus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHple peakuyuy. 3aKOHBI COXPAaHEHHUsS 3apsiIOBOTO MU MAacCOBOIO YHCEN. OHEPrus
CBs3M aTOMHBIX a1iep. CBsi3b Macchl M SHepruu. Peakiuu cunTe3a U aenenus saep. Mcrounuku
sHeprun CosHIA U 3BE3.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3IyYE€HUIN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrneKTphl pa3aIMYHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

HaGnronenue TpekoB B kamepe Buibcona.

Pabora cueTyrka HOHU3UPYIOMINX U3TYyICHHH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U IIPOAYKTOB.

ﬂaéopamopuwe pabomout u onvimol.
1. HaOmoneHue CIUIOMIHBIX U JMHEHYATHIX CIIEKTPOB U3IYUYEHUSI.
2. HccnemoBaHwWe TPEKOB: M3MEpPEHHE JHEPTHM YaCTHIBI IO TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3.  H3mepenue pannoakTHBHOTO (poHA.

IToBTOpPHTEIBLHO-000011IAK0 LN MOLYIb.

[ToBTOpUTENBHO-0000IIAIOMIUKA  MOAYNb MpeAHa3HAYeH JJIs CUCTeMaTH3alu U
0000111eHUs] TPEMETHOTO COJIEPYKAHUSI U OMbITA JIEITEbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaMeET.

ocoakrwnE



IIpy wu3yd4eHMM [OAHHOIO MOAYJSA PEAIU3YIOTCA U CUCTEMATU3UPYIOTCA BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneurMBaercss JOCTHUKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB 00ydeHUs, (HOpMUpPYETCs eCTeCTBEHHOHAyYHas
TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUW NPUPOABI U TEXHUKH,
OBJIAICHUC YMCHUSAMU OOBSICHATH (1)I/I3I/ILICCKI/IG SABJICHUA, MPUMCHAA IIOJYUCHHBIC 3HAHUA,
pemars 3aJa4u, B TOM YHUCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIUATIBHO JEATEIBHOCTHBIM XapakTep MAHHOTO pasziefla Peanu3yercsl 3a CYET
TOT0, YTO 00y4arOUINEeCs BHIMOIHSIIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIYYE€HHBIX 3HAHUI pacro3HaBaTh W HAy4YHO OOBSICHATH (U3NUYECKHE
SBJICHHS B OKPYXKAIOILEH TPUPOJIE U TTOBCEAHEBHOM KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOJAbI UCCIICAOBAaHU A (1)I/ISI/IT-IGCKI/IX HBHGHHﬁ, B TOM 4HUCJIC AJIA
MIPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;

OGT:SICH;ITL HAay4YHBIC OCHOBBLI Haubojiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TEXHOJIOTHi, HAlpUMEp, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHUKOB HHEPIrUU Ha
OCHOBC 3aKOHA NPCBpPAICHUA U COXPAHCHUS BCCX U3BCCTHBIX BUIOB SHCPIUU.

IInanupyemMble pe3yabTaThbl OCBOEHUSI MpopramMmbl no ¢usnke. M3yuenue Gpusnku
Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HAaIPaBIEHO HAa JOCTHXXEHHE JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

B pesynbrare wn3ydyeHus (U3MKM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Y
oOyuaromierocst OynyT c()OpMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YIIbTAThl B YACTH:

1) NMAaTPHMOTHYECKOT0 BOCIIMTAHMSA:

- MpOSBIICHHE HWHTEpECa K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
du3nueckoil Hayku;

- LIECHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

- TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYUMBIX W
ITHUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTIOCTHKEHUN (PU3UKY;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOI'O;

3) 3¢TeTHYeCKOro BOCIUTAHMS:

- BOCIpHATHE JCTETUYECKHX KayecTB (PU3MYECKON HAyKd: €€ TapMOHHYHOTO
IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) eHHOCTH HAYYHOT0 MO3HAHUSI:

- OCO3HaHMUE LIEHHOCTH (hr3nyecKoi HAyKH KaK MOLIHOIO MHCTPYMEHTA MO3HAHUS MUPAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIEH COCTABIISIIOLIEN KYJIbTYPHI,

- pa3BUTHE HAy4yHOH J10003HATENBHOCTH, HWHTEpeca K  HCCIEeI0BaTEIbCKON
JeSITEIIbHOCTH;

5) popmMupoBaHust KyJIbTYpPbI 310POBbSI U SIMOIMOHAIBHOTO 0J1ATONIOIYYHSI:

- OCO3HaHME LIEHHOCTU 0e30macHoro odpasa >KM3HU B COBPEMEHHOM TE€XHOJOTHYECKOM
MUpE, BAXKHOCTH MpaBHJ 0€3011aCHOTO MOBEIEHUS Ha TPAHCIIOPTE, Ha 10POTrax, ¢ 3JIEKTPUIECKUM
U TEIUIOBBIM 000PYZI0BaHUEM B JOMAIIHUX YCIOBUSIX;

- c(OpMHUPOBAHHOCTb HaBbIKa pe(IEKCHH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY U
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSI:

- QaKTUBHOE YydYacTHe€ B pEUIeHHWH TMPAaKTUYECKUX 3a7ad (B paMKax CeMbH,
o0pa3oBaTeNbHOW  OpraHu3alMM, TopoJa, Kpass) TEXHOJOTHYECKOM U  COIMaJIbHON
HAINpPaBJIEHHOCTH, TPEOYIOIINX B TOM UKCie U (PU3HMUECKUX 3HAHUI;

- HHTEpeC K NMPaKTHUYECKOMY U3YUYEHUI0 podeccui, CBI3aHHbIX C (PU3UKOMH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS:

- OpPHMEHTAalMs Ha NMpUMEHEHHe (U3UYECKUX 3HAHMU Ui pelleHus 3ajad B objacTu
OKpY’Karollel Cpelibl, MIIaHUPOBAHUS MOCTYNKOB M OLEHKH HUX BO3MOXHBIX TOCIEICTBUMN IS
OKpYXKaroIlel Cpeibl;

- OCO3HaHMe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIeM U IyTel UX pelieHus;

8) amanTanmuyu K H3MEHSIOLIUMCS YCJIOBHSM COMUATBLHON M MPUPOAHOM Cpeabl:

- MOTPeOHOCTh BO B3aUMOJECHCTBUM IPHU BBHINOJHEHUU HCCIEAOBAaHUNH M IPOEKTOB
(u3uUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;



- MIOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUIECKYIO NeSTEIbHOCTH;

- TOTpeOHOCTh B (POPMHUPOBAHWU HOBBIX 3HAHHM, B TOM 4HCIE (GOPMYIUPOBATH UICH,
MIOHSITHS, TUITIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJITAHUPOBAHUE CBOCTO PA3BUTHS B IPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;

- CTpeMJIeHHE aHaJM3UpPOBaTh M BBIABIATH B3aHMMOCBA3M MPUPOJBI, OOIIECTBA H
9KOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUM;

- OIIEHKa CBOMX JEHCTBHIl C y4eTOM BIIMSIHHS Ha OKPYXKAIOUIYI0 Cpeay, BO3MOXKHBIX
JI00ATBEHBIX TIOCTIEICTBUM.

MertanpeamMeTHble pe3yJibTaThI

B pesynprare ocBoeHHs mHporpamMMmbl MO (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOyuyaromerocss OyayT cQopMUpOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHHBEpPCAJIbHBIC YYeOHBIC ICHCTBHS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUSA, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1EHCTBUS.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBUS

Ba3oBble Jjornueckue aeicTBHA:

- BBISIBIISITH M XaPaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKNA OOBEKTOB (SIBIICHUH);

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIMKU, OCHOBAHUSA JUI1 0000IIeHUs
Y CPaBHCHUS;

- BBISBJISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUHs B pacCMaTpUBaeMbIX (akTaX, JaHHBIX U
HAOJIOICHUSAX, OTHOCSAIIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

- BBISBJISITH IIPUYUHHO-CJICICTBEHHBIE CBSI3M MPU H3y4yeHUU (PU3MYECKHUX SBICHUN U
MIPOIIECCOB, JEJIaTh BBIBOJIBI C MCIIOJIB30BAHNEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUYECKUX BEINYHH;

- CaMOCTOATENBHO BBIOMpATh CIOCOO pemeHust Y4eOHOH (U3UYECKO 3amaun
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pELICHUS, BBHIOOP HamOojee MOAXOMASIIEIO C YYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

- HCITOJIB30BATh BOIPOCKI KaK MCCIIEA0BATEIHCKUH MHCTPYMEHT TTO3HAHMS;

- TMPOBOJAUTH IO CAMOCTOATEIHHO COCTAaBICHHOMY IUIaHY OIBIT, HECIOXKHBIN
($u3nUeCKnil SKCTIIEPUMEHT, HEOOJIBIIIOE HCCIeI0OBaHNE (PU3NIECKOTO SBIICHHS,

- OLIEHWBATh HA MPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(OpMAINIO, MTOTYYEHHYIO B X0
UCCIICIOBAaHHS WIIH DKCTIEPUMEHTA;

- caMoCToATeNbHO (opMynHpoBaTh OOOOIIEHHWS ¥ BBIBOJABI IO pe3yibTaTaM
MIPOBEICEHHOTO HAOJIOICHUS, OTIBITA, UCCIIETOBAHMS,

- IPOTHO3UPOBATh BO3MOXKHOE JlajbHeIIee pa3BuTHe (GU3HMUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TIPE/IIONIOKEHUST 00 MX Pa3BUTHUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

- TIPUMCHSTHh Pa3JIMYHBICE METOIbI, HHCTPYMEHTBHI W 3alpOChl MPHU IMOUCKE W OTOOpe
uH(pOpPMAIIMY WIH JAaHHBIX C YUETOM IPEAoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

- aHAJIM3WUPOBATh, CUCTEMATH3UPOBATH U MHTEPIPETUPOBATh HHPOPMAIIHIO PA3ITHIHBIX
BUJIOB U (hOpM TMpeICTaBICHUS;

- CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (hOpMYy MpeAcTaBiIeHUs HHPOpMAILUU U
WTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXeMaMH, JharpaMMaMi, MHOU rpadukoi u
X KOMOMHAITASIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YyueOHbI€ 1eiCTBHUS:

- B xoAe OOCYXJeHHS ydeOHOTO Marepuasna, Pe3yJbTaToB JIAOOPATOPHBIX padOT M
MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOW TeMbl M BBICKa3bIBaTh HJIEH,
HalleJICHHbIC Ha pEIIeHUe 3a1auu 1 MMOIepKaHne 01aroKenaTeIbHOCTH OOIICHHS,

- COMOCTaBJIATh CBOM CYXKICHHS C CYXKICHUSMHU JIPYyrUX YYaCTHUKOB JHajora,
O0OHapYXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

- BBIPaXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

- MmyOJWYHO TIPEJCTaBIATh PE3YIbTAThl  BBIMOJIHCHHOTO (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

- TIOHMMATh W HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHJIHON W WHIWBHIYAJTILHOW PabOTHI
MIPH PEIICHUH KOHKPETHON (PU3NYECKON MPOOITEMBI;



- NPUHUMATh ILEJTH COBMECTHOW JESITENbHOCTH, OPraHU30BBIBATH JCHCTBHS IO €€
JOCTHKEHUIO: paclpeliessiTh PO, 00CyKIaTh MPOLECCHl U PE3yNbTaThl COBMECTHOW paboThI,
0000111aTh MHEHUS HECKOIBKHUX JIIOIEI;

- BBINOJHATH CBOK 4acTh paOOThI, JOCTUTasi KauyeCTBEHHOI'O pe3ylbTara IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaH/IbI;

- OLEHUBaTh KayecTBO CBOEr0 BKJaJa B OOWUH NPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepCcAJIbHbIE YUeOHbIE eiiCTBHS

Camoopranuszanus:

- BBISIBIISATH IPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYAIUSX, TPEOYIOMIMX I PEIICHUs
bu3nUecKux 3HAHUMH;

- OpUEHTUPOBATHCA B PA3IUYHBIX MOJIXOJaX MPUHATHUS pElIeHUN (MHAMBHIYaJIbHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH IPYIIIOi);

- CaMOCTOAITEIBHO COCTaBISATH AITOPUTM pelIeHUs (U3NYECKOW 3aJayu WIM IUIaHa
UCCIICIOBAaHUSI C YYETOM HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATH IMpe/iaraéMble BApUaHThI PEeILICHUM;

- JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IJMOIHOHAJILHBIH HHTEJIEKT:

- JaBaTh a/ICKBaTHYIO OIICHKY CHUTYallUy U MpeajaraTh IJIaH €€ U3MEHEHMS,

- OOBSACHATH NPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHUS) PE3yNbTAaTOB EsATEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETCHHOMY OIBITY;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIIE B XO/ BBIINOJIHEHUS (PU3NIECKOTO
UCCIICIOBAaHHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIMXCS CHTYalWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSIM;

- CTaBUTH ceOsl HA MECTO JPYroro 4eJoBeKa B XOE CIopa WM AUCKYCCUU Ha Hay4YHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHUKY APYTOro0;

- NpU3HaBaThb CBOE MPABO Ha OWIMOKY MpU pelleHuu (U3NUECKUX 3a]a4 WU B
YTBEP)KICHHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBo APYTroro.

IIpenmeTrHble pe3yabTaThI

K koHiy oOyuenust B 7 Kjacce npeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

- WCIONB30BaTh TOHATHS: (U3MUYECKHe ¥ XHMUYECKHE SIBIICHHS, HAOII0ICHHE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, €AUHUIIB! (PU3NYECKUX BEJIWYHMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSI ~ BelllecTBa  (TBEpJO€, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBUYKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TpPaeKTOpus, paBHOJCHCTBYyIOIAs CHJa,
nedopmarus (yrnpyrasi, IiacTH4ecKasi), HeBECOMOCTb, COOOIIAONIUECS COCY/IbI;

- pa3nuyarts siBiIeHus (Auddys3us, TerIoBoe ABMKEHUE YacTUI] BEIECTBa, PABHOMEPHOE
JBI)KEHUE, HEPaBHOMEPHOE JIBIKEHHE, MHEPIIHS, B3aUMOJICHCTBHE Tell, paBHOBECHE TBEPJBIX
TeJI ¢ 3aKPEIUIEHHOW OChIO BpallleHMs, Nepefaya AaBJICHHUs] TBEPABIMHU TelaMH, KUAKOCTSIMH U
razamu, arMocepHOoe AaBJICeHHE, IUIaBaHWE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEpruu) 1o
OMHCAaHUIO HUX XapaKTEPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOUIMX JaHHOE
duznyecKoe sIBICHUE;

- pacrio3HaBaTh NPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOILIEM MUDE, B
TOM 4uclie (U3NIECKHE SBICHHS B IPUPOJIE: TIPUMEPHI IBHKCHUS C PA3IMIHBIMH CKOPOCTSIMH B
XKUBOW M HEXHBOH mpupoje, ACWCTBUE CWIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHHE
aTMOC(EpHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHWE PhIO, PHIYard B TEJIe YeJIOBEKa, MPH
3TOM MEPEeBOAMTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKku) HU3HUECKUX SIBICHUM;

- ONMCHIBaTh U3YUYECHHBIE CBOMCTBA TN U PU3NUYECKUE SBJICHHUS, UCTIONb3YS (PU3NIECKHE
BEJIMYMHBI (Macca, 00beM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJla TPEHHsI, JaBlieHHe (TBepAOro Teja, XKHUIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MeXaHW4eckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KO3(DQUIIMEHT TOJIE3HOTO JIEHCTBUS MEXaHHW3MOB, KMHETHYECKas W MOTEHIMaJIbHAsi dHEPrus),
NP OINMCAHWW TIPABWILHO TPAaKTOBATh (U3WYECKUH CMBICI WCIIOJNB3YEMbIX BEIHYHH, WX
0003HaueHMsI ¥ EAMHHUIBI (PU3UUYECKUX BEIMUYMH, HAXOIUTH (POPMYIbI, CBA3BIBAIOIINE TaHHYIO



(¢u3nUecKy0 BEJIMYMHY C APYTMMHU BEIMYMHAMHU, CTPOUTH I'paUKU U3YYEHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEITUYHH,

- XapaKTepH30BaTh CBOWCTBA TelN, (PU3UYECKUE SBJICHUS U MPOIECCHl, HCHOIb3Ys
npaBuJjIa CIOKEHUs CUII (BIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumerna,
NpaBUJIO paBHOBecUs pbruara (OJ0Ka), «30JI0TOE TMPABHIO» MEXAHHKH, 3aKOH COXpPaHECHUS
MEXaHUYECKOM SHEpruH, IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aMCHIBATh €r0
MaTEMaTUYECKOE BBIPAKEHUE;

- O0BACHATH (U3MYECKUE SIBJIEHUS, NPOLECCHl U CBOICTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMuil IpPaKTUKO-OPUEHTHUPOBAHHOI'O  XapaKTepa: BbIABIATH IPUUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHWE M3 1-2 JIOrMYyeckux MIaroB ¢ omnopoil Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

- pewiath pacueTHble 3amaud B 1-2 JelcTBUS, UCHOIb3ysd 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIME (DM3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIW3a YCIOBHS 3aJauyd 3aluChIBATh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNbl U IPOBOJUTH PACUETHI,
HAXOJUTh CIIPaBOUHBIE JaHHbIEC, HEOOXOAUMBIE AJIs PELLIEHUS 3a]a4, OLIEHUBATh PEAIMCTUYHOCTh
MOJTYYCHHOW (PU3MUECKON BETUYUHBI;

- pacmo3HaBaTh MpPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh MpPU MOMOIIU (PU3HUECKHX
METO/IOB, B OIMCAaHUM MCCIEIOBAHUS BBLACIATH IPOBEPAEMOE IMPEAINONIOKEHUE (TUIOTE3Y),
pa3nuyaTth ¥ MHTEPIPETHPOBATH IMOJNYYCHHBIH pPE3yNbTaT, HAXOIUTh OUIMOKHA B XOJ€ OIBITA,
JIeJIaTh BBIBOJIBI 10 €T0 PE3yNbTaTaM;

- IPOBOJUTH OTIBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (PU3UIECKUX CBOWCTB
TeJ1: (hOPMYIMPOBATh MIPOBEPSEMBbIEC MIPEANOI0KEHNS, COOMPATh YCTAHOBKY U3 IPEUIOKEHHOIO
000pyI0BaHUSs, 3aIUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

- BBINOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, Macchl Tejla, 00beMa, CUIIbI U
TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIIOTOBBIX U HMU(PPOBBIX IPUOOPOB, 3aMUCHIBATh OKA3aHUS
nprOOPOB C YUETOM 3aJJaHHOM a0COIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;

- IPOBOJIUThH HCCIIEIOBAaHUE 3aBUCHMOCTH OJHOW (PU3MUECKON BEIUUYMHBI OT JIPYro ¢
UCIIOJIb30BAaHUEM TPSMBIX MU3MEPEHUH (3aBUCHUMOCTH ITyTH PABHOMEPHO IBIMIKYILETOCs Teia OT
BPEMEHM [BUKCHHS Tejla, CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tela, KayecTBa 00pabOTKHU
IIOBEPXHOCTEN TE€JI U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHUS TEJ, CHIIBI
YIOPYTOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CUJIBI OT 00beMa MOTPYKEHHOW YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHUS TeJ, YCIOBUHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCII€JIOBaHUS, COOMPATh YCTAHOBKY U BBIIOJHSTH
U3MEpEeHMs, CcleAys MpeaJoKeHHOMY IUIaHy, (UKCHPOBATh pE3yJbTaThl IOJTYYEHHOMN
3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BUAE MPEUIOKEHHBIX TaOIuI M rpadukoB, aenath
BBIBO/JIbI 110 PE3YJIbTaTaM HCCIIEIOBaHMS;

- TNPOBOAWUTH KOCBEHHbIE H3MEpeHHs (PU3MYECKMX BEIMYMH (IUIOTHOCTH BELIECTBA
KUJKOCTU U TBEPJOTO Tela, CUJla TPEHUS CKOJIbXEHHUS, JaBICHHE BO3yXa, BBITAJIKHBAIOIIAS
cuiia, JIefCTBYyIOIas Ha MOTPYKEHHOE B JKMJKOCTh Teslo, KO3()PUIMEHT MOJe3HOro AECUCTBUS
IPOCTBIX MEXaHW3MOB), CJENysl MPEAJOKEHHOM WHCTPYKIUHU: IMpPHU BBIMOJIHEHUH HU3MEPEHUN
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHUE HCKOMOM BEJIMUMHBI,

- coOmofaTh IMpaBWiIa TEXHUKM O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpPHBIM
o0opynoBaHueM;

- YKa3bplBaTh MPUHIUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTHUHAMOMETpP, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOABMKHBIA U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

- XapaKTepu30BaTh MPHHLMUIBI JEHCTBUA M3YYEHHBIX MNPUOOPOB M TEXHMYECKHX
YCTPOMCTB C OMOPOI Ha UX OMHUCaHUs (B TOM YHUCIIE: MOALIMIHUKNA, YCTPOICTBO BOAOIPOBOA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), MCIOJB3Ys
3HaHHA O CBOWCTBaX (U3MYECKUX SABJIEHUN U HE0OXonuMble (PU3UYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

- TPUBOAUTH TNpUMEpbl (HAXOAUTh HMHPOPMALHUI0 O NpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHMH B MOBCEJIHEBHOW >KM3HU Al oOecrieyeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npuOoOpaMu U TEXHUYECKUMHU YCTPONMCTBAMHU, COXpPAaHEHUS 3/I0pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHHUS B OKpY Kalollei cpejie;



- OCYIIECTBJISTH OTOOpP HCTOYHUKOB WH(poOpManuu B VHTEpHETe B COOTBETCTBHH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIONIMXCS 3HAHMM M TyTeM CpaBHEHUS
pPa3IMYHBIX MCTOYHHKOB BBIICTATh HH(DOpPMAINHIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON WU
MOET OBITh HEOCTOBEPHOIA;

- UCTIOJIb30BAaTh MPH BHIMIOTHCHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3UYECKOTO COJIEp)KaHUsI, CIPABOYHBIE MaTepUalibl, pecypchl ceth MHTEpHeT, BIaaeTh
npreMaMHd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMAMKA W3 OIHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

- cO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MMCbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HMCTOYHHKOB MH(pOpMaIuu (pu3nIecKoro Coaep’kaHus, B TOM YHCIIE IMyOJUYHO ACNIaTh KPaTKue
COOOINEHUsI O pe3yJbTaTaX NPOEKTOB WM YYEOHBIX HCCICIOBAHHMA, MPU STOM TPAMOTHO
WCITOJIH30BaTh M3YYCHHBIM MOHATHHHBIA ammapaT Kypca (PU3MKH, CONPOBOXKIIATH BHICTYILJICHUE
MPE3EHTALUEM;

- MIPY BBITIOJHEHUN y4EOHBIX IIPOCKTOB U UCCIICIOBAHUIA pactpenessaTh 00s3aHHOCTH B
rpynmne B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJladaMH, CJICTUTh 32 BBINOJHEHHWEM TLIaHA
JIEHCTBUM, aJeKBATHO OIEHHWBATh COOCTBEHHBIH BKJIAJl B JEATEILHOCTH T'PYIIIBI, BHICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsi MHCHUE OKPYKAFOIIIHX.

K koniy oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMCHHI:

- UCTOJb30BaTh MOHITHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBU)KEHUE aTOMOB U
MOJICKYJI, arperaTHbIE COCTOSHUS BEIICCTBA, KPUCTALTUICCKIE H aMOP(HBIE TeJIa, HACHIIIICHHBIN
¥ HEHACBHIIICHHBII Map, BIAXHOCTh BO31yXa, TEMIEpaTypa, BHYTPEHHSS DHEPrHs, TEIIOBOM
JBUTATEIb, OJJICMCHTAPHBIA JJICKTPUYCCKUN 3apsiji, JJIEKTPUYECKOE TI0Jie, MPOBOJHUKH U
JUAJICKTPUKH, TTIOCTOSTHHBIN AJICKTPUICCKUI TOK, MArHUTHOE T10JIC;

- pa3nuyaTth SBJICHHS (TCIUIOBOE PACIIUPEHHUE M CXKATHE, TEIUIoNepenada, TEILIOBOE
paBHOBECHE, CMavyHMBaHWE, KaNWUIAPHBIC SBJIICHHS, WCIApPEHUE, KOHJEHCAIWs, TUIaBJICHHE,
KpUCTAIIN3aIusl (OTBEpJCBAHUE), KUIICHUE, TEIulonepenava (TerIonpoOBOIHOCTh, KOHBEKITHUS,
U3ITy4eHHUE), ANEKTpU3alMs TeJl, B3aUMOJEUCTBUE 3apsOB, JCHCTBHUS JJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, ICHCTBUE MarHUTHOTO TIOJISl HA TTPOBOHHK C
TOKOM, 3JICKTPOMAarHuTHAash WHIYKIHS) [0 OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAHHOE (PUINICCKOE SIBIICHUE;

- pacrio3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3MUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4YHCIIe (U3NYECKUE SIBJICHUS B TIPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE WM KalMJUIIPHBIC
SBIIEHUSI B TPHUPOJAE, KPUCTAIBI B mpupojae, u3nydeHue CoHIa, 3aMep3aHHE BOJOEMOB,
MOpckue Opu3bl, OOpa3oBaHHME pOCHI, TyMaHa, HWHeEs, CHEra, DJJIEKTPUUECKHE SIBICHHUS B
atMocdepe, SIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoOje 3eMid, Apeid MOI0COB,
pOJIb MarHUTHOTO TOJISI JUIS JKU3HW Ha 3emiie, TOJSPHOE CHSHHE, TPU 3TOM TIEPEBOJIHUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJIEISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHHI,

- ONUCHIBATh U3yYEHHBIC CBOMCTBA TeN U (PU3UUECKHE SBICHUS, UCTIONB3YS (PU3HUECKUe
BEJIMYMHEI (TeMIlepaTypa, BHYTPEHHSIS YJHEPTHsI, KOJIMYECTBO TEIUIOTHI, yICIbHAs TEIIIOEMKOCTh
BEIeCTBa, YJAeNbHAas TEIUIOTa IUIaBIICHUs, yedbHas TeIIoTa MapooOpa3oBaHuUs, yaedbHas
TEIUIOTAa CrOpaHWs TOIUTMBA, KOA(D(MUIIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOH MAITUHBI,
OTHOCHUTEINIbHAsl BIAXXHOCTh BO31yXa, OSJEKTPUUECKUN 3apsiji, CWJIa TOKa, JIIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTHRIICHWE TPOBOJHUKA, YIEIBHOE CONPOTHBJICHHWE BEIIECTBA, paboTa M
MOIIIHOCTh JJIEKTPUYECKOTO TOKA), MPH OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT
WCIIOJIb3YEMBIX BEJIUYHH, 0003HAYCHUS M SAMHUIIB (PH3NICCKUX BEIIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JIPYTUMH BEIUYUHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHMOCTEH (PH3UICCKIX BEIHYUNH;

- XapaKTepHu30BaTh CBOWCTBAa TeJ, (U3UYECKUE SIBICHUS U TPOIECCHI, HCIONB3Ys
OCHOBHBIC TTOJIOXKCHHS MOJICKYJISIPHO-KHHETUYCCKOW TEOPHH CTPOCHUS BEIIECTBA, PHHIIUII
CYIMEepHO3UINK ToJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma st
ydJacTka Ienu, 3akoH JIxoynsa-JIeHna, 3akoH COXpaHeHHsI SHEPTHUH, TIPH STOM JIaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHYECKOE BhIPAKECHHE,

- 00BSACHATH (hM3HUYECKHE TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE
CUTYyaIluil MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO-CIIEICTBEHHBIC CBSI3H,



CTpOUTh OOBSICHEHHE W3 1-2 JIOTMYECKHUX IIaroB ¢ Omopoil Ha 1-2 K3ydeHHBIX CBOMCTBa
(GU3NYECKUX SIBICHUH, PU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

- pemiath pacueTHbE 3amadyd B 2-3 JEWCTBUS, HUCHOJNb3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCIOBMs 3aJaud 3alHChIBATh
KpaTKoe YCJIOBHUE, BBISBIIATH HEIOCTATOK JAHHBIX JJIsl PEIICHHs 3a/a4d, BBIOMPATh 3aKOHBI U
(GopMynbl, HEOOXOAUMBIE JUIsl €€ PELICHMs, NMPOBOAUTH PacueThl U CPaBHUBATh IOJYyYEHHOE
3HaYeHHEe (PU3NIECKOHN BETMUUHBI C U3BECTHBIMU JTAHHBIMH;

- pacrmo3HaBaTh IpPOOJIEMBbI, KOTOPbIE MOXHO pPEIIUTh IpPU IMOMOIIM (PU3HMUECKUX
METOJIOB, HCIOJIb3YSl OIMCAaHUE HCCIIEIOBaHUS, BBIIEIATh IPOBEPSEMOE IIPENIIOJIOKEHUE,
OLIEHUBATh [IPABUIILHOCTD MOPSAIKA IPOBEICHUS UCCIIEI0BaHMs, JeaTh BHIBOJbI;

- IPOBOJUTH OTIBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3UIECKUX CBOWCTB
TeJl (KalWUIpHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro o0bema, TeMIeparypsbl,
CKOPOCTH IIpOLlecCa OCTBIBAaHUS M HarpeBaHWs IpU HU3JIYyYEHUM OT I[BETa U3JIydyarouiei
(morjomaroei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOIbl OT TEMIIEPATyphbl XKHUJIKOCTH U
IUIOUIAIM €€ TOBEPXHOCTH, 3JIEKTPU3ALMs Tl U B3aUMOJCHCTBUE AIIEKTPUUYECKUX 3apsiOB,
B3aUMOJICHICTBHE TIOCTOSHHBIX MAarHWTOB, BU3yaJM3allMsi MarHUTHBIX IIOJE€H HOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOI'O IIOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOWCTBA  3JIEKTPOJBUIATENl  IOCTOSHHOIO  TOKa):  (OpPMYJIMpPOBAaTh  IpPOBEpsieMble
IIPEJII0JIOKEHNS, COOMpPaTh YCTAHOBKY W3 IMPEAJIOKEHHOr0 OO0OPYAOBAHMS, ONUCHIBATH XOJ
OIbITAa U OPMYJIUPOBATH BHIBOJIBI;

- BBIIIOJIHATDH NPSIMbIE U3MEPEHUSI TEMIEPATYpPbl, OTHOCUTEIbLHON BJIAYKHOCTU BO3/yXa,
CHJIBI TOKA, HAIPSDKEHHs C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NYECKUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAThl U3MEPEHUI C yUETOM 3a/1aHHOM a0COJIIOTHOM MOrPEIIHOCTH;

- MPOBOAUTH UCCIIEOBAaHUE 3aBUCUMOCTU OJHOU (PU3MYECKOM BEIUYHMHBI OT APYroi ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHUMOCTb CONPOTHBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOILAAM MOMEPEYHOr0 CeUYEHUS M YAEIbHOI'0 CONPOTUBIICHUS BEIEeCTBAa MPOBOJAHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOJAHHUK, OT HAIpPSDKEHMs Ha MPOBOJHUKE, HCCIEI0BAaHUE
IOCJIEI0OBATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUIl  IPOBOJHHUKOB):  IJIJAHUPOBATh
UCCJIEJOBaHKE, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHUS, CIEAYs NPEUI0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYECHHOH 3aBUCUMOCTH B BHUJAE TaOiul U rpaduKoB, [enaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

- MPOBOJIUTh KOCBEHHBIE M3MEpeHUs (PU3MUECKUX BEIMUYMH (yIeNbHas TEIIOEMKOCTh
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHMKA, paboTa W MOIIHOCTb JJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY, CIEAys MpeaoKEeHHON
UHCTPYKILUH, U BBIYUCIIATH 3HAUEHUE BEJTUUNHBI;

- coOmojaTh TNpaBWiIa TEXHUKM O€30MacHOCTM Npu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHNEM;

- XapaKkTepu30BaTh MPUHLUIBI JEHCTBUA M3YYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX OMHMCAHUS (B TOM 4YHCIE: CUCTEMa OTOIJIEHUS TOMOB, TUTPOMETP,
napoBasi ~ TypOMHA,  aMImepMeTrp, BOJBTMETp, CYETUMK  DJEKTPUYECKOH  SHEepruw,
AIIEKTPOOCBETUTENbHBIE  TPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IIPUMEpHI),
ANIEKTPUUYECKUE TPEAOXPAHUTENH, 3JIEKTPOMArHUT, OSJEKTPOJABUTATENb IOCTOSHHOIO TOKA),
UCIIONIb3YSl 3HAaHHUA O CBOMCTBAaX (PU3MUECKUX SBICHUM M HE0OXoauMble (QU3nYecKue
3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M W3MEPUTENbHbIE MPUOOPHI MO
cXeMaM U CXEMaTHYHbIM pPHCYHKaM (OKUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI
UIEKTPUYECKUX LENell € IMOCIEAOBATEIbHBIM U TapajIENbHBIM COECJUHEHHEM 3JIEMEHTOB,
paszinyasi ycJIoBHbIe 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUYECKUX LIENeil;

- TPHUBOIUTH TPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPHUMEPax) MPAKTHYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KH3HU Ui oOecrieyeHus] Oe30MacHOCTH
npu oOpalieHuu ¢ MpudopaMM U TEXHHUUYECKUMH YCTPOHMCTBAMM, COXpPAHEHMS 3JI0POBBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKpY KalOIlEeH cpeie;

- OCYLIECTBIATh MOUCK HH(popmaruu ¢uzndeckoro conepxanus B MHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAaHUW U MYTEM CpaBHEHHs OIMOJIHUTENbHBIX HCTOYHHMKOB BBIIETSATH
UH(OPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOI U MOKET OBITH HEIOCTOBEPHOM;



- FICTIOJIB30BAaTh IPYU BBHIMOJIHEHUH YYeOHBIX 33aHUN HAYYHO-TIOMYJSPHYIO JIUTEPATYPY
(GU3n4ecKoro cojJepXaHus, CIPaBOYHbIC MaTepHualbl, pecypcbl cetu MHTepHer, BianeTh
npreMaMH KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs WHGOpMAIMKA U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYT'YIO;

- co3zlaBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP’KaHMs, B TOM 4HUCIIE IMyOJINYHO
IPEJCTaBIISITh PE3YJIbTaThl IMPOEKTHOM WM HCCIEAOBATEIbCKON JEATENbHOCTH, IIPU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3YYEHHBbIM NOHATUIHBIN ammapaT Kypca (U3MKH, COIPOBOXKAATh
BBICTYIUICHUE IIPE3CHTALNEM;

- IIPU BBINOJIHEHUM Y4YEOHBIX MPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenensaTs 0043aHHOCTH B TPYIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 331a4aMH, CIETUTH 3a
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JESTEIBbHOCTb I'PYIIIbl, BHICTPAUBAaTh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, MPOSBIISL
TOTOBHOCTb pa3peliaTh KOH(MIUKTHI.

K xonuy oOyuenust B 9 kiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUI:

- HUCIOJIb30BAaTh IIOHATHSA: CHUCTEMa OTCYETa, MaTepuajibHas TO4YKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBHXKEHHUs, Nedopmanus (yrnpyras, IUlacTHUECKas), TPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTo Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUsl U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKAJIA JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPbl UCITYCKaHMsI U MOTJIOIIEHUs, anbda-, 6era- u
ramma-u3J1y4eHus, U30TOIbl, IICpHAst YHEPreTHKA;

- pa3nuyath sBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSMOJIMHEHHOE IBHMKEHHE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE [BW)KCHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHICTBHE TeJI, PEaKTUBHOE JBUIKEHUE, KOJeOaTelbHOe
JIBIDKCHHUE (3aTyXamollMe U BBIHYKJCHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpa)keHHE 3ByKa, MPSAMOJIMHEHHOE paclpoCTpaHEHHe, OTPaKEHHWE U MPEJIOMIIEHHE CBETa,
IIOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3joKeHUe Oeloro cBeTa B CIEKTP U CIOKEHHE
CHEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs pPaJHMOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKTpa W3JIy4eHMs]) IO ONHMCAHMIO MX XapaKTEepHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

- pacnio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKpYKarollleM Mupe (B
TOM 4Hcie (pU3NUECKUe SIBICHUS B IPUPOJIE: IPUIUBHI U OTIUBBI, ABMKeHHE TulaHeT CoTHEeUHOH
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KUBOTHBIMU,
3EMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 5XO, LBETAa TeJ, ONTUYECKHE SBICHUS B
npupose, OHMONOrMYecKoe JeHCTBUE BUAMMOIO, YJIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4M, pagHoaKTUBHOE
U3ITy4YeHUEe NPUPOJHBIX MHUHEPAJIOB, JEMCTBHE paJUOAKTHUBHBIX HW3JyY€HUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM IMEePEeBOIUTHh MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
cBOIcTBa (MpU3HAKK) PU3NYECKUX SBICHUI;

- ONMCHIBaTh U3YUYEHHBIE CBOMCTBA TNl U (U3NUECKUE SBJICHHUS, UCTIONb3YS (PU3NYECKHE
BEJIMYMHBI (CpeAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBH)XEHHUH, YCKOPEHUE,
nepeMenieHre, IyTh, YyIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJA YIPYrOCTH, CHJIAa TSKECTH,
YCKOpEHUe CBOOOJHOIrO MaJeHusi, BEC Tela, MUMITYJIbC Tejla, UMIYJIbC CHIJIbI, MEXaHUYeCcKas
paboTa M MOIIHOCTb, MOTEHIMAJIbHAS SHEPIrus Teja, MOJHATOr0 HaJ MOBEPXHOCTHIO 3EMJIH,
MOTEHLMAIbHAsT DHEPIrHsl CKaTOM MPYKUHBI, KHHETHYECKas SHEPrus, IMOJHAas MeXaHWdecKas
SHEPrus, MEepUoJ M 4YacToTa KOJIeOAHWH, NJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IPEIOMIIEHUS Cpelbl), MPH OMHCAHUM MPABUIBLHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOIb3yEeMbIX BEJIMYMH, 0003HAYEHUS U €AWHUIIBI (PU3UUYECKUX BEITUYMH,
HaXOJUTh (OPMYJIbI, CBSA3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BEIHMYHMHAMU,
CTPOUTH TPapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

- XapaKkTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SBJICHUS U MPOLECCHI, UCIIONb3Yys 3aKOH
COXPaHEHHMs SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHO3ULIUU CHJI, IPUHIUI
oTHOcuTenbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsSI MMITYJbCA, 3aKOHBI
OTpaXEHMsI U IIPEJIOMIICHUSI CBETAa, 3aKOHBI COXPAHEHHUs 3apsA70BOIO M MAacCOBOTO YHCEN INPU



SJICPHBIX PEeaKIUsIX, IMPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

- OOBSCHATH (PU3MYECKHE TPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUYMHHO-CIEICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE M3 2-3 JIOTUYECKHUX IIAaroB € ONOpOM Ha 2-3 H3Yy4EeHHBIX CBOMCTBA
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

- peumiatb pacyeTHbIC 3aJayd (OmuparouIuMecs Ha CUcTeMy Hu3 2-3 ypaBHEHHUM),
UCIIONIB3YS 3aKOHBI M (HOPMYIJIbI, CBSA3BIBAIONINE (PU3NYECKHE BEITUYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3a/lauM 3alKChIBATh KPATKOE YCIOBHE, BBIABISATH HEIOCTAIONIME WM H30BITOYHBIC
JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOJUMBIE JJI PELICHUS, MPOBOAUTH PacueThl U
OLICHUBATh PEATTMCTUYHOCTD MOJYYCHHOTO 3HAYCHHS (PU3NYECKON BETMUHUHBL;

- pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO pPEIIUTh MpPU MOMOIIK (PUINYECKUX
METOJIOB, HCIIOJb3YySl OINMCAaHUE HCCIEJOBAHMsI, BBIIEISATH IPOBEPSEMOE IPEAIOI0KEHHE,
OLICHUBATh  MPAaBWIBHOCTh MOPSAKA TMPOBEACHHUS  HCCIEAOBAaHUSA, JeNaThb  BBIBOJbI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

- IPOBOJUTDH OMBITHI MO HAOIIOICHUIO (UBNYECKUX SBJICHUHN WU (PU3NUYECKUX CBOWCTB
Ten (M3y4YeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUS HEPIUU, 3aBUCUMOCTH I1€PHOJA
Kosie0aHui MPYKUHHOTO MasiTHUKA OT MacChl ITpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE paclpoOCTpaHEHUE CBETA, Pa3lIOKEHHE OeIoro
CBETa B CIEKTP, U3yUYEHHE CBOMCTB M300paKEHUS B IIOCKOM 3€pKalie U CBOWCTB M300paxeHUS
npeaMeTa B cCoOMparomei JInH3e, HaOIroIeHNe CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyYCHNs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000PYAOBaHHUS, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

- MPOBOJUTH MPH HEOOXOJMMOCTH CEPHUIO MPSMBIX H3MEPEHUM, OMpeneNsis cpeaHee
3HAYCHHUE U3MEPSIEMOI BeTMYUHBI ((DOKYCHOE PacCTOSIHUE COOMPAONICH JTUH3bI), 00OCHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

- MPOBOJIUTH HCCJIEIOBAHUE 3aBUCHUMOCTEH (DM3MYECKHX BEIWYHMH C HCIIOJIb30BAaHHEM
IPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHH IpPHU PAaBHOYCKOPEHHOM JIBHXKEHUHM 0Oe3
HAYaIbHOM CKOPOCTH, IEpHOAa KOJeOaHW MaTeMaTH4YeCKOTO MasTHHKA OT JJIMHBI HHUTH,
3aBHCHMOCTH yTja OTpa)K€HHUs CBETa OT yIJia MaJCHUs U Yria MPeIoMJICHHs OT yrja MajeHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yNbTaThI
MOJTYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUYHH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM MCCIIEI0BaHUS;

- TNPOBOAUTH KOCBEHHbIE H3MEPEHHUs (U3NYECKUX BEJIWYMH (CpeAHss CKOpOCTbh U
YCKOpEHHEe Tejla NpU PABHOYCKOPEHHOM JIBW)KEHUHM, YCKOPEHHE CBOOOIHOrO MajeHMS,
KECTKOCTh MPYKUHBI, KO3()PUIMEHT TpEeHUsI CKOIbKEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
4yacToTa M MepuoJl KojeOaHui MaTeMaTUYECKOTro M MPYKUHHOTO MasiTHUKOB, ONTHYECKAsl cHjia
coOuparomield  JHUH3BI, pAAMOAKTUBHBIN  (OH): MIaHUPOBATH H3MEpPEHHUs, CcoOupaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIIOJIHATH U3MEPEHMUSI, CIAeNYS NPEIOKEHHON HHCTPYKIIUHY,
BBIYHCIIATH 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATh MOJIYUEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOMN
MIOTPEUIHOCTH U3MEPEHU;

- coOmojaTh TNpaBWiIa TEXHUKM O€30MacHOCTH Mpu palboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

- pa3nuuaTh OCHOBHBIE MPU3HAKM W3YYEHHBIX (U3MUECKUX MOJAENei: MarepuaibHas
TOUYKa, aOCOIOTHO TBEPJOE TEJI0, TOUEYHbI MCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, TJIaHEeTapHas
MO/IeJIb aTOMa, HYKJIOHHAast MOJIEJIb ATOMHOTO $1]1pa;

- XapakTepu30BaTh MPHUHIMIBI JIEHCTBUS M3YYEHHBIX NPUOOPOB MU TEXHUYECKUX
YCTPOMCTB C ONOpPOM HAa MX ONMCAHHUA (B TOM YHCIE: CIHMJIOMETP, JATYMKU IOJIOKEHUS,
paccTosiHUSL W YCKOpPEHHUsS, pakKeTa, 3XOJIOT, OYKH, MEepUCKol, (GoToanmapar, ONTHUYECKHE
CBETOBOJIbl, CIEKTPOCKOI, J03MMETp, Kamepa BuibcoHa), HCIOnb3ys 3HaHUS O CBOMCTBax
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUYECKIE 3aKOHOMEPHOCTH;

- UCIOJIb30BATh CXEMbI U CXEMaTUYHbIE PUCYHKHM M3Y4YEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MNPUOOPOB UM  TEXHOJOTMYECKUX TMPOLECCOB MPHU PEIIEHUH y4eOHO-
NPAaKTUYECKUX 3a]1a4, ONTHUYECKUE CXEMBbI JJIsi IOCTPOEHUS U300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIie JTMH3E;



- TNPUBOIUTH MNPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPHUMEPax) MPAKTHYECKOTO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOW JKM3HU A oOecrieueHHus 0€30MacHOCTH
npu oOpamieHuu ¢ MpuOOpaMM W TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 3JI0POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpY KaloIlel cpesie;

- OCYIIECTBJIATH MOUCK HHPopManuu (U3NIECKOT0 coxaepkaHus B HMHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYNUPYs  IMOUCKOBBI  3alpoc, HAXOOUTh IYTH  ONpeleNeHUs
JIOCTOBEPHOCTH IMMOTYYCHHON MH(OPMAIH HA OCHOBE MMEIOIIUXCS 3HAHWMA U JOTIOJHUTEILHBIX
UCTOYHUKOB,;

- FICTIOJIB30BAaTh P BBHIMOJIHEHUH YYeOHBIX 33aHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3M4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepHualbl, pecypcbl cetu MHTepHer, BianeTh
npreMaMH KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHust HMH(GOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B IpYI'YIO;

- co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHUSI HA OCHOBE MH(pOpMAINU
U3 HECKOJBbKMX MCTOYHUKOB (PU3MUYECKOIO COAEp)KaHUs, MyOJINYHO MPEACTaBIATh PE3yJIbTaThl
HpOGKTHOf/’I HJIN I/ICCJIGI[OBaTeHLCKOfI ACATCIIbBHOCTH, IIPpAU OSTOM TI'PaMOTHO MCIIOJIB30BAaTh
U3y4EHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTAIMeN C y4eTOM 0COOEHHOCTEH ayJTUTOPUN CBEPCTHHUKOB.

TemaTn4eckoe IJIAHUPOBAHHE

7 KRJi1acc
Ne || HaumeHnoBanue pasnienos u KonnuectBo yacos DnexTpoHHbIE (IIUPPOBLIC)
/1 TEM MPOTPaMMBI Beero ||Kontpons || TIpaktiue 00pazoBarebHbIE PECYPCHI

HBIC CKHue
pabotel || paboThI

‘Pa3)1e.11 1. ®u3uka u ee poJib B NO3HAHUM OKPYKAIOIIEr0o MUPa ‘

1.1 |®usuka - HayKa o IpUPOAE 2 bubnmnoreka [HOK

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

1.2 | ®usnyeckue BeIUYHUHBI 2 1 bubnuorexa [HOK

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

1.3 ||[EcTecTBeHHOHAy4YHBII 2 1 bubnuoteka [HOK

METO/1 TO3HAHUS https://m.edsoo.ru/7f416194
Hroro 1o pasneny 6

‘Pas)le.n 2. IleppoHayabHbIE CBeICHUS 0 CTPOCHHH BellecTBA ‘

2.1 ||CtpoeHue BemecTBa 1 bubnmnoreka [HOK

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

2.2 ||/IBmxeHunE u| 2 1 bubnuorexa [HOK

B3aUMOJICHCTBHE  YaCTHII https://m.edsoo.ru/7f416194
BeIIleCTBa

2.3 ||ArperatHble COCTOSIHUS|| 2 bubnmnoreka [HOK

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

‘I/ITOI“O 0 pasaeny H 5 H ‘

‘Pamen 3. JIBu:KeHUE ¥ B3aUMO/IeCTBHE TeJl ‘

3.1 |[MexaHHYeCKOE IBMIKCHHE 4 bubmmoreka HOK

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

3.2 ||Uuepuus, macca, 4 1 bubnuoreka ILHOK

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

3.3 ||Cwra. Buasr cu 14 1 2 bubnuoteka [HOK

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

‘HTOFO 10 paseny H 22 H ‘

‘Pasue.n 4. laBjieHue TBEPABIX TeJI, dKHIAKOCTEH 1 ra3oB ‘
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Ne || HaumeHnoBanue pasnenos u KomnnuectBo yacos ‘ OnexTpoHHbIE (IIUPPOBLIE)
n/n TEM IPOTrpaMMBbl Beero ||Koutpous || TIpaktide o0pa3oBaTeNbHbIC PECyPChI
HBIC CKHe
paboTbl || paboThI
4.1 |laBneHue. [lepenaual| 3 bubnuotexa L[IOK
JTABJICHUS TBEPABIMU https://m.edsoo.ru/7f416194
TeTaMH, KHUAKOCTSIMU U
razamu
4.2 |[daBneHue )KUIKOCTH 5 bubnuoreka LHOK
https://m.edsoo.ru/7f416194
4.3 ||ATMocdepHoe naBiIeHne 6 bubnuorexa LHOK
https://m.edsoo.ru/7f416194
4.4 | [eiicTBue XKUIKOCTH U Tazal| 8 1 3 bubnmoreka [HOK
Ha IIOTPY)KEHHOE B HHX https://m.edsoo.ru/7f416194
TEIO
‘I/ITOFO 1o pazjaeny H 22 H ‘
‘Paaneﬂ S. Pabora 1 MOIIHOCTE. DHEPrust ‘
5.1 ||PaboTa u MOIIHOCTH 3 1 bubnuoreka HOK
https://m.edsoo0.ru/7f416194
5.2 |[IIpocThie MEXaHU3MBI 5 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f416194
5.3 |[MexaHu4eckast SHEPTUs 5 1 1 bubnmnoreka [HOK
https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pazeny H 13 H ‘
OBILEE KOJIMYECTBO 68 3 12
UYACOB I10 [TPOTPAMME
8 kaace
Ne ||HaummeHnoBaHue pasnienoB u KonnuecTBo yacos DnexTpoHHbIE (1M POBLIE)
/T TEM IIPOTPaMMBI Beero |Kontpon | TIpaxtiu 00pa3oBaTeNbHBIC PECyPCHI
bHBIC €CKHe
paboThl || paboThHI
Paspnen 1. TenuioBble siB1eHHS ‘
1.1 |[Crpoenue u  cBoiicTBa 7 bubnmnoreka I[IOK
BeIIleCcTBa https://m.edsoo.ru/7f4181c
€
1.2 ||TerutoBbIe TpoOIIECCHI 22 1 ) bubnmnoreka I[IOK
https://m.edsoo.ru/7f4181c
€
‘I/ITOI“O 0 pa3ferny H 29 H ‘
‘Pamen 2. DyIeKTpHYeCKHEe U MATHUTHDIE SIBJICHUS ‘
2.1 |[DnekTpuueckue  3apsbl. 7 1 bubnuoreka I[TOK
3apshKeHHBIE Tela W HX https://m.edsoo.ru/7f4181c
B3aMMOJICHCTBHE e
2.2 |[TocTossHHBIM 21 1 7 bubnuoreka HOK
DIIEKTPUIECKHUT TOK https://m.edsoo.ru/7f4181c
(S
2.3 |[MarHuTHbBIE SIBJICHHS 6 1 15 bubmmoreka [HOK
https://m.edsoo.ru/7f4181c
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Neo  ||HaumeHOBaHME pa3iesioB U KonnyecTBo acos DnekTpoHHbIE (IU(PPOBHIE)
n/m TEM MPOTrpaMMbI Beero |[Kontpon |[TIpaxtuu 00pa3oBaTelbHbBIE PECYPCHI
bHBIC €CKHue
paboThl || pabOTHI
€
2.4 ||[DnexTpoMarHuTHAs 5 bubnuorexa LHOK
WHTyKIUS https://m.edsoo.ru/7f4181c
€
‘I/ITOFO o pazjaeny H 39 H ‘
OBUIEE KOJIMYECTBO 68 3 14.5
UYACOB I10 [TPOTPAMME
9 knace
Ne || HanmeHnoBaHue pa3zienoB u KommuecTtBo yacos OnextpoHHbie (1I(POBLIC)
/i TEM MPOTPaMMBbI Beero |[Konrpous || TIpaxTuue 00pa3zoBaTeNbHbIC PECYPChHI
HBIC CKHUe
paboTel || paboTHI
Pa3nen 1. Mexanuyeckue siBJIeHUS ‘
1.1||Mexanundeckoe nsmxenue u|| 10 1 bubnuoreka HOK
CIOCOOBI €T0 OMMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 ||B3aumoeiicTBue TCII 20 1 3 bubnuorexa LHOK
https://m.edsoo.ru/7f41ada6
1.3||3akoHBI cOXpaHEeHHs 10 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pas3zeiy H 40 H ‘

‘Paaneﬂ 2. Mexann4eckue K0J1e0aHus M BOJHBI

2.1 |Mexannueckue KojeOaHus 7 1 3 bubnuoreka HOK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHn4ecKHe BOIHBI. 3BYK 8 1 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41ada6
‘I/ITOFO 110 pasJeny H 15 H ‘

‘Pa3)1e.11 3. 3J'leKTp0Mal"HPITHO€ moJi€e U 3JICKTPOMArHUTHBLIC BOJIHBI ‘

3.1||DnexTpoMarauTHOE 1MOJIe U 6 2 bubnuorexa [HOK
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO TI0 paserny H 6 H ‘
‘Pas)le.n 4. CBeToBbI€ ABJICHUS ‘
4.1||3axoHbI pacpOCTpaHeHuUs 6 2 bubnmnoreka [HOK
CBeTa https://m.edsoo.ru/7f41a4a6
4.2 |JTuH3BI ¥ ONTHYECKUE 6 3 bubauoreka LHOK
npubopsI https://m.edsoo.ru/7f41a4a6
4.3 |[Pa3noxxeHue OSI0ro cBeTa B 3 2 bubnuoreka ILHOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
‘HTOFO o pazjaeny H 15 H ‘
‘Pamen 5. KBaHTOBbIE IBJICHUS ‘
5.1||Ucnyckanue u morjiomienue|| 4 1 bubnuoteka [HOK

CB€Ta aTOMOM

https://m.edsoo.ru/7f41a4a6
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Ne || HaumeHnoBaHME pa3iesioB U KomnuecTBo vacos DnekTpoHHbIC (IU(PPOBLIE)
n/m TEM MPOTPaMMBbI Beero ||Koutpous || TIpaktide o0Opa3oBaTenbHbIE PECYPCHI
HBIC CKHe
paboTbl || paboThI
5.2 ||Ctpoenue aTOMHOTO /1pa 6 1 bubnuotexa L[IOK
https://m.edsoo.ru/7f41a4a6
5.3||SlnepHbie peakuu 7 1 1 bubianoreka LHOK
https://m.edsoo.ru/7f41a4a6
|I/ITOro o pazjaeny “ 17 H ‘
‘Paaueﬂ 6. IloBTOpHUTEILHO-0000 AU MOYJIb ‘
6.1|[ToBroperne u o00o0OIICHHE 9 1 2 bubanoreka LHOK
coliepkaHusi Kypca (U3HKU https://m.edsoo.ru/7f41a4a6
3a 7-9 kiacc
Hroro no pa3):[eJIyH 9 H ‘
OBIIEE KOJIMYECTBO| 102 5 27
YACOB I10 ITPOIT'PAMME

YdeT nporpaMMbl BOCIUTAHUS
NnpH pa3padoTKe TeMATHYECKOI0 IUIAHNPOBaHUS y4eOHOro npeaMera «Pu3uka»

JInunoctHbie YV /] Omnpenensiercs B mpoliecce pa3padoTKu Dopmbl
OTpaXKaroT CLEHApHs KOKJIOro ypoKa BOCITUTHIBAOIINX
TOTOBHOCTh Bocnuteisaronuii OO6pa3zoBaTenbHbIC y4eOHBIX 3aHATUI
06Y‘laIOHIHXCFI IIOTCHIIHAII TEXHOJOI'uH
PYKOBOJICTBOBAThCS coJiepKaHus
CHCTEMOM y4eOHOro rpeaMera
MMO3UTUBHBIX
LIEHHOCTHBIX
OpUEHTALIUN u
paclIupeHre  OmbITa
JEATEIbHOCTH Ha €€
OCHOBE U B MpOLECCE
peanusanuu
OCHOBHBIX
HaIlpaBJICHUN
BOCIUTATEIBbHOU
NEeATEIIbBHOCTH B
YacCTH:
TPaXKTaHCKOT O, Bocnuranne IIpoekTHas Cemunap
MMaTPUOTUYECKOTO rPak1aHCTBEHHOCTH | TEXHOJIOT U, «Poccuiickue
BOCIUTAHHUS u KEeNC-TEXHOJIOTHH, yYeHbIC - QUBUKI
(camoompenenenue / | maTpuoTU3Ma Ha IMOCTaHOBKA
MaTPUOTHU3M, MpUMepax KU3HU U perieHne yaeOHbIX
rpak1aHCTBEHHOCTh, | AEATEIbHOCTH 3a1ad4.
couaibHas poccuiickux y4yeHsix, | [TocranoBka u
COJIUJIAPHOCTD ) BHECIINX OOJBIION pelieHne y4eOHbIX

BKJIAJ] B Pa3BUTHE 3aja4

¢bu3ukn
TPYZIOBOIO dopmMupoBaHue TexHomornu becena
BOCIIUTAHUI, HAY4YHOH KapTUHBI POOJIEMHOTO «Baxnenmmue
[IEHHOCTH HAY4YHOI'O | MHUpA, BIIaJICHUE 00yJeHus, OTKPBITHSA B
MO3HAaHHUs KYyJIbTYpOH, uH(pOpMaIOHHbIE, obmactu HU3UKU»
(cMmbICTIOOOpa30BaHKE | CO3TAHHOW BOKPYT KPUTUYECKOTO
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/ TpyI ¥ TBOPYECTBO, | MpeaMeTa (pu3nka. MBIIIICHHUS],
HayKa) Yuuthcs co3aBaTh | MOCTAHOBKA U
yCIOBUS pelieHne y4eOHbIX
MIPOSIBIICHUS, 3a1aq
MOoMCKa, oOMeHa,
OTKPBITUSI CMBICJIOB
00yJarouMuCs
JTyXOBHO- Bocnuranue 3nopoBrecoeperatomiu | CoruanbHasi akIus
HPaBCTBEHHOTO, 9KOJIOTMYECKOTO e, «DKOHOMUM
9KOJIOTUYECKOT0 CO3HaHUS, neJaroruka 3JIEKTPOIHEPTHUION,
¢bu3znyeckoro OTBETCTBEHHOE COTPYJIHUYECTBA, BUPTYyaJlbHAS
BOCIIUTaHUS, OTHOILIEHHE K CBOEMY | MIOCTaHOBKA U SKCKypCHUs
(dbopMupoBaHUs 3J10pOBbBIO, pelieHne y4eOHbIX «[lytemectBue
KYJBTYPBI 3JI0POBbS M | TOTPEOHOCTH B | 3a7a4 3JEKTPOHA
SMOILIMOHAIBHOTO AKTUBHOM u
OJIaronoIydus, 3I0pOBOM obpasze
JTUYHOCTHBIE KU3HU, OTKa3z OT
pe3yJbTaThI, BPE/IHBIX MMPUBBIUECK
o0ecrneurBaoIIne
aJanTaIuio
oOyuatomerocs K
W3MEHSIOIIUMCS
YCIOBUSIM
COLIMAJIbHOU u
MIPUPOIHOM Cpepl,
(HpaBCTBEHHO-
ATUYECKas
OpHUEHTAIIHS /
npupona,
YEJIOBEUECTBO,
3JI0POBBIii o0pa3
YKU3HH)
Moaynu nporpaMmsl BocnuteiBaronmi OO6pazoBarenbHbIe Dopmbl
BOCITUTAHUS TOTEHITHAT TEXHOJIOTHH BOCITUTBHIBAIOIIINX
co/iepKaHus y4eOHBIX 3aHATHI
yueOHOro npeaMera
[Ipodunaktrka u | ®opmupoBanue 3nopoBbecOeperato | [Ipoekr  «Yenosek
0€30MacHOCTb COLIMAJILHO I €, OyayIero: TEXHHKA,
0J100psieMOoro MeJaroruka TEXHOJIOTHH,
MOBEJICHUS, Pa3BUTHE | COTPYIHUYECTBA IKOJIOTHS
HABBIKOB
camopeduieKcuu,
CaMOKOHTPOJIS,
YCTONYUBOCTH K
HEraTUBHBIM
BO3JICHCTBUSAM,
TPYIIIOBOMY
JIABJICHUIO
ConnanpHoe Bocrnnranue TexHomornu Bupryanbnsie
MapTHEPCTBO oOyJaromuxcs, POOJIEMHOTO AKCKYpPCHUHU B MY3€H
HalleJICHHBIX Ha | oOyueHus, TEXHUYECKUX BY30B
npeoOpa3oBaHue uHpopmanvonusle, | Poccun
OKPY>KaIoIIero KPUTHYECKOTO
COIIMyMa, MO3UTUBHOE | MBIIICHHUS,
BO3JICUCTBUE Ha | IIeJaroruka




COLIMANIbHOE COTPYJIHUYECTBA,
OKPYKCHHE TyMaHHO-
JIMYHOCTHAS
texnonorust 1. A.
AMOHOIIBWIN
[Mpodopuenranus [TpodeccuonansHOE [IpoexTHas Koundepenmus
CaMOOIMpeIeIeHHE, TEeXHOJOrus, Keiic- | «Dusmka B
MO3UTUBHBIA  B3MJISZ | TEXHOJIOTHH, npodeccusx
Ha TPy MOJ1yJIbHAS Oyayuiero»
TEXHOJIOTHS,
TEXHOJIOTHS
CMEIIAaHHOTO
o0yJeHus

B ¢enepanbHBIX M PETHOHAIBHBIX MPOLEAYPAX OICHKH

KayecTBa 0Opa30BaHUS

UCNONb3YyeTCsl IMepeueHb (KOOU(HUKATOp) paclpelesieHHbIX 10 KiaccaM IpOBEpSEMBIX
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
o01iero o0pa3oBaHus U HIIEMEHTOB COZIEPKaHUs 110 (PU3HKe.

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHO MPOrpaMMbl OCHOBHOT'O 001IIET0
oOpa3oBanu (7 kiaacc)

Kon
[IpOBEPSAEMO
ro
pe3ynbTara

[IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasiinvdaTtb ABJICHUSA 110 OIMMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB UM Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE MU3YUEHHBIX (DPU3MUYECKUX SBJICHUH B OKpY)KAIOIIEM
MHUpE, B TOM 4Huclie (U3HYECKHE SIBICHUS B MPUPOZE, MPH 3TOM IMEPEBOJUTH
MPAaKTUYECKYI0 3a7ady B YUeOHYIO, BBIACHATh CYIIECTBEHHBIE CBOICTBa
(mpu3HaKyM) PpU3NYECKUX SBICHUIN

1.4

ONMCHIBATh M3y4YEHHBbIE CBOMCTBa Tel U (PU3MUECKHUE SBIEHUS, MCIIONb3YA
¢u3nyeckue BEIMYUHBI, NPU ONUCAHUM TPABHIBHO TPAKTOBATh (U3UUECKUI
CMBIC HCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIBI (PU3HYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUNHY C
OPYTMMU  BEIMYMHAMH, CTPOUTh TpapuKd HU3YYEHHBIX 3aBUCHUMOCTEH
(bu3NYEeCKUX BETUUYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SIBICHUS U MPOILIECCHI, UCIIOIb3Ys
M3y4eHHBIE 3aKOHBI, TIPH 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHE

1.6

OOBSACHATH (PU3HUECKUE SBIIEHUS, MPOLIECCHl U CBOWCTBA TE€J, B TOM YUCJE U B
KOHTEKCTE€ CHUTYyalluil MpPaKTHUKO-OPHEHTUPOBAHHOTO XapaKkTepa: BbBIABIATH
MIPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsSICHEHHWE U3 | - 2 JIOrMuYecKux
maroB ¢ omopod Ha | - 2 M3y4EHHBIX CBOMCTBAa (DM3MYECKHUX SIBICHHIH,
(bu3MYeCKrX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

peuiaTth PAaCUCTHBIC 3aaa4u B 1-2 IICIZCTBHH, HCITOJIb3Ys 3aKOHBI U (bOpMyJ'IBI,




CBSI3bIBAIONIME (PU3MUYECKHUE BEIWYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 3a7aud
3aMMCBIBAaTh KPaTKOE yCIOBUE, MOJCTABIATh (PU3NUECKUE BEIIMYUHBI B (DOPMYITBI
U TPOBOAMTH PAcCUeThl, HAXOAUTh CIPABOYHBIE JaHHbIC, HEOOXOIMMBIE IS
pemieHust 3a7ay, OLEHUBATh PEATMCTHYHOCTh MOJYYCHHOM (U3UUECKOM
BEJINYUHBI

1.8

pacro3HaBaTh IpoOJIEMbI, KOTOPbIE MOXHO PEIIUTh NMPU MOMOIIHM (PU3UIECKUX
METOZOB, B ONKMCAHUU MCCIENOBAHUS BBIACIATH IIPOBEPSIEMOE IIPEANIOTIOKEHHUE
(runotesy), pa3iavyaTh U UHTEPIPETUPOBATH MTOJyUYEHHBIH Pe3yabTaT, HAXOAUTh
OLIMOKHU B XOJI€ OIIBITA, JIeJIaTh BBIBOJIBI 110 €I0 Pe3yJbTaTaM

1.9

MPOBOJIUTH OMBITHl 10 HAOMIOJNEHHUIO (PU3MUYECKUX SBICHUN WM (PU3MUYECKHX
CBOMCTB Tel: (OpMyIupOBaTh MpOBEpPsSEMble MPEINONIOKEHUs, CcOoOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO OOOpYAOBaHUS, 3alMChIBaTh XOJA ONbITa U
(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBITOJIHATE TPSIMbIE U3MEPEHHsI C MCIIOJIb30BAaHHEM aHAJOTOBBIX M HH(POBBIX
puOOpPOB, 3alUCHIBATh IMOKA3aHUS MPUOOPOB C YUETOM 3aJJlaHHOM aOCOJOTHOM
IIOTPEIHOCTH U3MEPEHUIN

111

IIPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MYECKON BEIMYUHBI OT
JPYroil ¢ MCMOIb30BAaHUEM MPSMBIX U3MEPEHHH, Y4acTBOBATh B IJIAHHUPOBAHUU
y4e0HOT0 HCCIICIOBAaHUs, COOMPATh YCTAHOBKY M BBITIOJHATH U3MEPEHHUS, CICTYS
MPEeIJIOKEHHOMY IUIaHy, (PMKCUPOBATH PE3YJbTAThl MOJTYYEHHON 3aBHCHMOCTH
(GU3MYECKUX BEIUYMH B BHUJC NPEUIOKCHHBIX TaOMUI] U TpaduKOB, IENaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIEeIOBAaHUS

1.12

IIpOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, (R (S13%
HpeﬂHO)KCHHOﬁ HHCTPYKIIUU: IIpd  BbIIIOJHCHUHU I/I3MepeHI/II71 CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC MCKOMOM BEITWYHNHEI

1.13

coOMroAaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpH pabore ¢ J1abopaToOpHBIM
o0opyaoBaHUEM

1.14

yYKa3blBaTh TPUHIUIBl JIEHCTBUS TNPHOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS HM3YYEHHBIX NMPUOOPOB M TEXHMYECKHX
YCTPOWCTB C TIOMOLIBIO HMX ONMCAHWS, HCIOJIb3ys 3HAHMS O CBOMCTBax
(bu3NYeCKUX SIBICHUH 1 HEOOXOIUMBbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTL IPUMEPHl (HAXOAUTh MHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM XKHU3HU Ui 0OecTiedeHus
0€30MacHOCTH MpU OOpalleHuH ¢ IpubopaMu U TEXHUUECKUMHU YCTpOICTBamH,
COXpPaHEHMs 3JI0pOBbsI M COONIOJEHUS HOPM HKOJOTHYECKOTO TIOBEIECHUS B

OKpY>Karolllen cpene

1.16

OCYLIECTBIATH OTOOpP MCTOYHMKOB HH(popmManuu B ceTd VHTepHeT B
COOTBETCTBUM C 3a/IaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIHNXCS
3HAaHUI U MyTeM CPAaBHEHUS Pa3IMYHBIX MCTOYHHKOB BBIIEIATH MH(OpPMAIIHIO,
KOTOpasi SIBJSETCS IPOTUBOPEUNBOM MIIK MOKET ObITh HEJIOCTOBEPHOU

1.17

WCIONIb30BaTh TIPU BBIMOJTHEHUH Y4YEOHBIX 3aJlaHUil HAYYHO-TIOMYJISIPHYIO
nuTepaTypy GU3HYECKOTO COAEPKaHUsI, CTPABOYHBIE MaTepHaIbl, PECYPChl CETH
WuTepHer, BianeTh MpHeMaMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

co3aaBaThb COOCTBEHHEIC KpaTKUC IMMCbMCHHBIC U YCTHBIC COO6HI€HI/I$I Ha OCHOBEC




2 - 3 UCTOYHHMKOB HH(pOpMAUUU (U3NUYECKOTO COACPKAHHUS, B TOM 4YHCIE
nyOJIMYHO AeNaTh KpaTKue COOOIICHHS O pe3ysbTaTax MPOEKTOB MM Y4eOHBIX
WCCIIEIOBAHUM, MPU HTOM TI'PaMOTHO HCMOJIb30BAaTh W3YYEHHBIM MOHATHIHBIN
anmapar Kypca (pU3MKH, COIPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIIEH

1.19 MPU  BBIMOJHEHUU YYCOHBIX TMPOEKTOB M HCCICAOBAHWN  pacmpeaeisiTh
00513aHHOCTH B IPYIINE B COOTBETCTBUH C MOCTABICHHBIMHU 33Ja4aMH, CIICIUTD 32
BBINOJIHEHUEM IUIaHA JEHUCTBHM, aJ€KBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B
JESTeIbHOCTh TPYIIBI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE,
YUUTBIBas MHEHHUE OKPYKAIOIIUX

IIpoBepsiemble 3j1eMeHTHI coiep:kanHus (7 Kjacc)
Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszaena 3JIEMEHTA
1 dusmka 1 ee poib B IO3HAHUU OKPY’KAIOIIEro MUpa

11 ®usuka - Hayka o mnpupoxe. SBnenus npuponbsl. dusnyeckue
SBJICHUS: MEXAaHWYECKHE, TEIUIOBbIE, HJIEKTPUUYECKHE, MarHUTHbIE,
CBETOBBIE, 3BYKOBBIE

1.2 ®dusnueckue BeaMUUHbL. M3MepeHHe (U3MUECKUX  BEIMYUH.
Puznueckue puOOpHI. ITorpemnocTs U3MEPECHUM.
MesxayHapoiHasi cucTemMa eAMHUIL

1.3 EcrecTBeHHO-Hay4YHBIN METOJ [IO3HAHUA: HabroIeHue,
[IOCTAaHOBKA ~ HAY4YHOTO  BOIPOCA,  BBIABMDKEHHE  THIIOTE3,
OKCIIEPUMEHT IO TPOBEPKE THIIOTE3, OOBSICHEHHWE HaOJII01aeMOoro
SBJICHUS

1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOIeNnen

1.5 [TpakTiueckue paboThI:
W3mepeHue pacCTOSTHUM.
H3mepenne oobemMa KUAKOCTH U TBEPAOTO Tea.
OnpezneneHue pa3MepoB MaJIbIX TeJl.
W3mepenue Temreparypsl Py MOMOIIN KUJAKOCTHOTO TEPMOMETpa
U JIaT4YMKa TEMIIepaTypsl

2 [lepBoHaUYaNEHBIEC CBEIEHUS O CTPOSHUH BEIIECTBA

2.1 CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIUE NJUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBuxkenue yactul BeniectBa. CBs3b CKOPOCTH JBUKEHHS YaCTUIL C
Temneparypoil. bpoyHoBckoe nBuxenue, muddy3us

2.3 B3anmoneiicTBre YacTUI BEIIECTBA: MPUTSHKEHNE U OTTAIKUBAHHUE

24 ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUJKOCTEU U
TBEpAbIX  (KpUCTAUIMUECKWX)  Teld.  B3auMocBsI3b  MEXITy
CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI




2.6

[TpakTuyeckue paboOTHI:

OueHka auaMerpa aroMa METOAOM psiIoB (C HCIOIb30BAaHUEM
dboTorpadmuii).

OnbITh IO HAOJIIOAEHUIO TETIJIOBOTO PACIIMPEHHS ra30B.

OnpIThl 1O  OOHAPY)KEHUIO JCUCTBUA CHUJI  MOJIEKYJISIPHOTO
MPUTSDKECHUS

JIBrokeHHE U B

3aPIMO,Z[eI>'ICTBHe TCII

3.1 Mexanuueckoe JBHKEHUE. PaBHOMEpHOE UM HEPAaBHOMEPHOE
JBUOKEHUE

3.2 Ckopoctb. CpenHsisi CKOpPOCTh NPH HEPAaBHOMEPHOM JBH)KCHUH.
PacueT nyTtu u BpeMeHH JBU>KEHUS

3.3 SBineHne WHepUUH. 3aKOH WHEpUMH. B3ammonencTBue Tell Kak
IIPUYMHA U3MEHEHMsI CKOPOCTH IBMXKEHMs Tesl. Macca Kak mepa
MHEPTHOCTH TeJla

3.4 ITnotHOCTH BemecTBa. CBsA3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B
enuHuIle 00beMa BellecTBa

3.5 Cuna Kak XxapakTepUCTHKa B3aUMOIEUCTBUS TE

3.6 Cuna ynpyroctu U 3akoH ['yka. M3mepeHue cuiibl ¢ HMOMOILBIO
JMHAMOMeETpa

3.7 SBnenue TiAroreHust u cwia TskecTH. Cuia TSDKECTH Ha JPYrHX
manerax. Bec tena. HesecomocTs

3.8 Cuna Ttpenusi. TpeHue CKONBXKEHHS W TPEHHE TOKOs. TpeHue B
IIPUPOJIE U TEXHUKE

3.9 CnoxeHne  CWJ,  HaNpaBJICHHBIX IO  OJHOH  TPSIMOM.
PaBHOnelCTBYIOIIAsA CHIT

3.10 [TpakTrueckue paboOTHI
OmnpezneneHue CKOPOCTH PABHOMEPHOIO JBMDKEHHUS (IIapuka B
KUAKOCTH, MOJIENH 3JIEKTPUUECKOTO aBTOMOOUJIS M TaK Jlajee).
Omnpenenenne cpeHe CKOPOCTU CKOJIbKEHHs OpycKa WM IIapuKa
10 HaKJIOHHOM IUIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO TeNa.
OnbITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKEeHus
(nedopmaniuu) Ipy>KUHBI OT MPUITOKEHHON CHITBIL.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI  TPEHUS
CKOJIbKEHUSI OT Beca Tela M XapaKTepa CONPUKACAIOIIUXCS
MMOBEPXHOCTEN

3.11 ®dusnyeckue SABJICHUS B MPHUPOJE: TPUMEPHI JABMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B JKUBOM U HEXHUBOW MPUPOJE, NEUCTBHE
CHWJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTponucTBa: AMHAMOMETP, IOIIIUITHUKA

JlaBiieHME TBEPBIX TEI, )KUIKOCTEN U ra30B

4.1

JaBnenue tBepaoro teia. CrocoObl YMEHBIIEHUS U YBEIHUEHUS




aBJICHUS

4.2 JlaBnenue rasza. 3aBUCHMMOCTh JaBJICHHS raza OT o0ObeMma,
TEeMIIEPATypPbl

4.3 Ilepenaya naBieHHs TBEPABIMH TEJIaMM, XUAKOCTSAMU U Ta3aMU.
3akoH Ilackans. [TneBMaTH4eCKrue MalIMHBI

4.4 3aBUCHUMOCTh JIaBJICHUS KUJKOCTH oT TITyOWHBI.
['unpocraTuyeckuii  mapagokc. CooOmiaromuecss  COCY[IBI.
I'upaBnuueckne MEXaHU3MBbl

4.5 Atmoctepa 3emsin u  armocdepHoe naBienHue. IlpuyuHBI
CyIlIeCTBOBaHUS BO3AYyIIHON 0000uku 3emin. OnbiT Toppuyuerniu.
3aBUCUMOCTh aTMOC(EpPHOTO JABJIEHUS OT BBICOTHI HAJ YPOBHEM
Mopsi

4.6 W3mepenue armocdepHoro aasieHus. lIpubopsl 1 u3MepeHUs
aTMoc(hepHOro JaBiIeHHUS

4.7 JeiictBue KUIOKOCTM M Tra3a Ha IOIPYKEHHOE B HHX TeO.
BrrtankuBaromias (apxumMenioBa) cuiia. 3akoH Apxumesaa

4.8 [InaBanue Ten. Bo3ayxonnaBanue

4.9 [IpakTuyeckune paboOTHI:
HccnenoBanne 3aBUCUMOCTH Beca Teida B BoJe OT oObema
MOTPYKEHHOMN B )KHJIKOCTh YaCTH Tea.
OrnpeneneHne BbITAIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha TEJo,
MOTPYKEHHOE B KHJIKOCTb.
[IpoBepka HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CHIIBI, JACHCTBYIOIICH
Ha TeJI0 B KUAKOCTH, OT MaccChl Tela.
OnbIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI,
JENCTBYIONIEH Ha TeJ0 B KHJAKOCTH, OT 00beMa HOTPYKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKUJKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JOOKU U
OIIpEEIIEHUE €€ IPY30I10IbEMHOCTH

4.10 dusnyeckue SABICHUS B NPUpOJE: BIUSHUE aTMoc(hepHOro
JABJICHUSI HA KUBOM OpraHU3M, MJIaBaHUE PHIO

411 TexHUYeCKHE YCTPONCTBA: COOOIIAIOIIMECS COCYIbI, YCTPOMCTBO

BOJIONIPOBO/A, TUAPABIMYECKHH @pecc, MaHOMeTp, Oapomerp,
BBICOTOMED, IOPLUIHEBON HACOC, APEOMETP

Pabora, Mo

OCTb, YHEPIUs

5.1 Mexanunueckas pabota

5.2 MexaHnueckas MOIIHOCTb

5.3 [TpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
[IpaBuno paBHOBecHs ppr4yara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJI0Ky

5.5 «3omotoe  mpaBWIO» MeXaHWKH. KodpUIUMEeHT MoIe3HOTo




neicTBust MexaHu3MoB. IIpocTeie MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3emiieh
5.7 Kunerudeckas sHeprus
5.8 ITosnHas MexaHW4YecKasl SHEPTUs. 3aKOH M3MEHEHUS U COXPAaHEHUS

MEXaHU4JeCKOM OHCPIUHr

5.9 [TpakTuueckue pabOTHI:

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHUU
TeJja Mo rOPU30HTAIBHON MTOBEPXHOCTH.

UccnenoBanue ycnoBuid paBHOBECHS phluara.

N3mepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

5.10 ®duszuyeckue sIBICHUS B IPUPOJIE: PhlYaru B Telie YeI0BeKa

5.11 TexHu4eckue ycTpOMCTBa: pblyar, MOABUKHBIM M HEIOABUKHBINA
OJI0KH, HAKJIOHHAS IUIOCKOCTh, IPOCThIE MEXAHU3MBbI B OBITY

IIpoBepsiemble TPeGOBaHMS K Pe3y/JIbTATaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeJbHOM MporpaMmmael (8 Kiacc)

Kon [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPAEMO IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
ro
pe3yibTara

11 HCIIOJIB30BATh ITOHATHS

1.2 pasnuyarh SBJICHHUS 110 ONMCAHUI0 MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE

1.3 pacro3HaBaTh IMPOSBICHUE U3YUEHHBIX (PU3MUYECKUX SBJICHUH B OKpY’KalOIIeM
MHUpE, B TOM uuncie (U3NUECKUEe SIBIECHUS B IPUPOJIE, IPU 3TOM IMEPEBOIUTH
NPAaKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIICHATh CYILIECTBEHHbIE CBOICTBa
(mpu3HaKyM) GpU3NYECKUX SBICHUN

1.4 ONMCHIBATh M3y4YEHHBbIE CBOMCTBa Teld U (PU3MUECKHUE SIBIEHUS, HCIIONb3YA
¢u3nyeckue BEIMYUHBI, NPU ONUCAHUM TPABHIBHO TPAKTOBaTh (U3UUECKUI
CMBICI HCIIOJIb3YEMbIX BEJIUYMH, OOO3HAYEHHUS U EAMHMULBI (PUINYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C
OPYTMMU  BEJIUYMHAMHU, CTPOUTh TpapuKd HU3YYEHHBIX  3aBHUCHUMOCTEH
(bu3NYEeCKUX BETUYNH

1.5 XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBIECHUS U MPOLIECCHI, UCTIONb3YS
M3YyYEHHBIE 3aKOHBI, IPU ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA H
3aMMChIBaTh €T0 MATEMAaTHYECKOE BhIpaKEHHE

1.6 OOBSICHATH (PM3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE

CUTyallMil TPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa: BBIABIATH MPUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTH OObSACHEHHE M3 | - 2 JOTMYeCKUX ILIAroB ¢
nomoupio 1 - 2 M3y4yeHHBIX CBOWCTBAa (DU3MUECKUX SIBICHHUM, (U3HUECKUX
3aKOHA WIHA 3aKOHOMEPHOCTHU




1.7

pemaTh pacueTHbIe 337aud B 2 - 3 JEWCTBUS, UCIONb3YS 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIIME (PU3UUECKUE BEIWYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJauu
3amHChIBaTh KPAaTKOE YCIIOBHE, BBIIBIISATH HEJAOCTATOK JAHHBIX JJISI PELICHUS
3ajjauu, BHIOMpaTh 3aKOHBI M (OpPMYJbl, HEOOXOIAMMBIE IJIi €€ pEeLICHHUS,
OPOBOAWTH pacyeThl W CPaBHHUBATH IIOJy4YCHHOE 3HAUCHHE (HU3MUECKOI
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMHU

1.8

pacIiio3HaBaTb HpO6HCMBI, KOTOPBIC MOXXHO PCHIUTH IIPpU ITOMOIIH (bI/ISI/ILIeCKI/IX
MCTOHOB, MHCIIOJIB3YysA OIHMCAHHUC HCCICAOBAHUA, BbBIACIATH HPOBCPACMOC
IpCAITIOJI0KCHUC, OLCHUBATH MMpaBUJIbHOCTDb InopsaKa IIPOBECACHUA
HUCCICI0BaHUs, ACJIaTh BBIBOJbI

1.9

MPOBOANTH OMBITHI MO HAOIIOACHUIO (DU3UYECKUX SBJICHUN HIM (HUIUUSCKHUX
CBOMCTB Tei: (OPMYJIUPOBATh MPOBEPSCMBIC IPEAMNOJIOKEHHUS, COOUpaTh
YCTAHOBKY W3 TPEIJIOKEHHOTO O00OPYIOBaHUs, OIKMCHIBATH XOJ OIbITa M
(hopMyIIMpPOBaTh BHIBOJIBI

1.10

BBIIIOJIHATE IPSAMBIC U3MCPCHHUA C HUCIIOJIB30BAHHCM aHAJIOT'OBBIX HpI/I60pOB n
JaT4YUKOB (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH, CpaBHUBATb PC3YyJIbTAThbL H3M€p€HHﬁ C yU€TOM
SaﬂaHHOﬁ a0COIIOTHOU IOTpCIIHOCTH

1.11

IIPOBOJIUTH HCCIICZIOBAHUE 3aBUCUMOCTH OAHOM (u3nyecKol BEIUYMHBI OT
JAPYrOo¥ C MCIOJIB30BAaHUEM IPSMBIX M3MEPEHUM: IUIAHUPOBATh HCCIIEAOBAHUE,
coOHMpaTh YCTAaHOBKY U BBIIOJIHATH U3MEPEHMUs], CIeNys IPEAJIOKEHHOMY IUIaHy,
(buKCcHUpOBaTh pE3yNbTAThl MOJYYCHHOW 3aBUCHMOCTH B BHUAE TaOIuI U
rpaduKoB, JieNaTh BHIBO/IbI IO PE3Y/IbTaTaM UCCIICOBAHUS

1.12

IMpOBOAWTL KOCBCHHBLIC HW3MCPCHHA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH: IUIAHUPOBATH
HU3MCPCHUA, CO6I/Ip8.TB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICHYA HpCHHO)KCHHOﬁ
HHCTPYKIUU, U BBIYHUCIATH 3HAYCHUC BCIIMYNHDBL

1.13

coOMIOAaTh MpaBWIa TEXHHKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
o0opyaoBaHUEM

1.14

XapaKTepU30BaTh MPHUHIIMIIBI JAEUCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C ONOPOM Ha MX ONUCAHMS, WCIONb3ysd 3HAHUS O CBOWCTBAx
(bu3nyecKUX SIBICHUN U HEOOXO0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pBI
Imo CXeMaM M CXEMATHUYHBIM PHUCYHKaM, COCTaBJIATH CXEMBI JJCKTPHYCCKUX
LEIel C MOCIeIOBaTeIbHEIM U napajiuieJIbHbIM COCAWUHCHUCM J3JICMCHTOB,
pasindas yCJIOBHBIC 0003HAYEHUS DJIECMECHTOB QJICKTPHUYCCKUX merei

1.16

NPUBOANUTH TpPUMEPHl (HAXOAUTh MH(OPMAIMIO O HpPUMEpPax) MPAKTUYECKOIo
WCTIONBh30BaHUs (PU3NUECKUX 3HAHHWKM B MOBCEIHEBHOM KWU3HU JJIsi 00€CTIeueHus
0€30MacHOCTH NPH OOpaIleHUuu ¢ NPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHHUS 3/10pOBbS MU COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO IIOBEJIEHUS B
OKpYJKalollleH cpese

1.17

OCYIIECTBJISATh TMOUCK HWHPopManuu (U3HYECKOTO COJACPXKAHUA B CETH
NuTepHer, Ha OCHOBE HMEKOIIMXCS 3HAHUM M IYTEM  CpPaBHEHHUS
JIOTIOTHUTEIBHBIX HMCTOYHUKOB BBIICTATh HHGOPMAIMIO, KOTOpas SBISICTCS
MIPOTUBOPEUUBOM U MOXKET OBITH HEJIOCTOBEPHOM

1.18

WCIONIb30BaTh TIPU BBIMOTHEHUHM Y4YEOHBIX 3a/laHUil  HAYYHO-TIOMYJISIPHYIO
TuTepaTypy GU3UIECKOTO COAEPKaHUsI, CIPABOYHBIE MaTepHAJIbl, PECYPCHl CETH




WNuTepHer; BmaieTh NpueMamMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHUS
nH(OpMALIUY U3 OTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MUCHbMEHHBIE W KPATKUE YCTHBIC COOOIIEHUs, 00001mast
MHPOPMALIMIO M3 HECKOJIBKUX HCTOUYHUKOB (DPU3NUYECKOTO COJCPXKAHUSA, B TOM
YHCIe myOJIUYHO MIPEACTABISITH pe3yIbTaThI MIPOCKTHOM HJIH
UCCIICIOBATENILCKON  JICATETLHOCTH, TIPU OTOM TPAMOTHO HCIIOIB30BATh
M3y4YEHHBIN TIOHATHHHBINA armapaTt Kypca (pU3uKH, CONPOBOXK/IATh BBHICTYIUICHHUE
Mpe3eHTaluen

1.20

IIPH BBIMOJIHEHUH y4EOHBIX MPOEKTOB M UCCIIEIOBAaHHUNA (PU3NYECKUX MPOIECCOB
pacrpeneniats OO0S3aHHOCTH B TPYNIE B COOTBETCTBUHM C TIOCTaBICHHBIMHU
3aJauaMu, CIICJNUThH 3a BBIMOJIHEHUEM IUIaHA JCUCTBUI U KOPPEKTHPOBATH €TO0,
aZICKBATHO OLCHHUBATH CO6CTB€HHBIﬁ BKJIaad B JACATCIBHOCTb TI'PYIIIHBI,
BBICTPaMBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBJISASI T'OTOBHOCTH
pazpemath KOHQIHKTHI

IIpoBepsiemble 3JjieMeHTHI coep:kaHud (8 kiacc)

Kon
pasnena

Kog [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
3JIEMEHTA

6

TeruioBbie IBIICHUS

6.1 OcCHOBHBIE  IIOJIO)KEHUS  MOJIEKYJISIPHO-KUHETUYECKOH  TEOpUU
cTpoeHusi BemiectBa. Macca u  pa3Mepsl MouieKynd. OIBITHI,
NOATBEP)KJAIOIUE  OCHOBHBIE  TIOJOXKEHUS  MOJIEKYJSIPHO-
KMHETUYECKOU TEOPUHU

6.2 Mopenu TBEpAOro, JKHJAKOTO M Ta3000pa3HOTO  COCTOSHHM
BemecTBa. Kpucramnmaeckue u amopdusie Tena

6.3 OOBsicHeHHE CBOMCTB Ta30B, KUAKOCTEH U TBEP/ABIX TEJI Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemoBoe paclIupeHne U cxaTue
6.6 Temmneparypa. CBs3b TeMIepaTypsl €O CKOpPOCTBIO TEIUIOBOIO

JIBIDKEHUS YaCTHI]

6.7 Buytpennss sneprus. CrnocoObl U3MEHEHUs1 BHYTPEHHEH SHepruu:
TEeIuIonepeiaya U COBEpUIEHNE paboThI

6.8 Bunsr Tennonepenayn: TeMIONPOBOTHOCTh, KOHBEKIIUS, U3TyICHHE

6.9 KomuuecTBo TenmnoTel. Y aeapHas TEMI0EMKOCTh BEIECTBA

6.10 TeriooOMeH W TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOTO
banaHca

6.11 [InaByiieHne M OTBEp/IEBAaHNUE KPUCTAIUIMYECKUX BEUIECTB. Y A€IbHAS

TCIJIOTA IJIaBJICHU A

6.12 [TapooOpa3oBanne u KoHjeHcamus. Vcnapenue. Kumenwe.




VYaenpHast TEIUIOTa MapooOpazoBaHusl. 3aBUCUMOCTh TeMIIEPATyphI
KUTICHHSI OT aTMOC(HEPHOTO JaBJICHUS

6.13 BraxxnocTs Bo3myXa

6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHMsI

6.15 [Tpuntuner  pabotel  TeruioBbix aurareneid KIIJ[ TemmoBoro
nsuraress. TenaoBble IBUTraTeN! U 3alIUTa OKPYKAIOLIEH cpeibl

6.16 3aKOH COXpaHEHUS M TPEBPALICHUS OJHEPTUU B TEIUIOBBIX
nporeccax

6.17 [TpakTuyeckue pabOTHI:
OnbITel 1O  OOHApY)XEHUIO JACHCTBUSL CHUI  MOJIEKYJISIPHOTO
MPUTSKCHUS.
OnbITel 1O BBIPAIMBAHUIO KPUCTAJUIOB IOBApPEHHOW COJIM WM
caxapa.
OnbiTel MO  HAONIOJNEHMIO TEIJIOBOIO  PAaCIIMPEHHUsl ra3oB,
KHUJIKOCTEH U TBEPIBIX TEJI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPUILIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJIEHMSI BO3JyXa OT
ero o0bemMa U HarpeBaHus WM OXJIAXKJICHHS.
[IpoBepka rumore3bl JIMHEWHON 3aBUCUMOCTHU JUIMHBI CTOJOMKA
KHUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl.
Habmroienue n3MeHeHus: BHYTpPEHHEH HEpruM Teja B pe3yJibTaTe
TEeIuIoNnepeiauu U paboThl BHEITHUX CHJL.
HccnenoBanue siBlI€HUS TEINIOOOMEHA MPU CMELIMBAHUM XOJI0JHON
Y TOpsiueil BOABI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IpHU
TEIIO0OMEHE C HarpeThIM METAIIMUECKUM LIUIUHIPOM.
Omnpenenenue ynenbHON TEMIOEMKOCTH BelecTBa. MccnenoBanue
npoliecca UCrapeHusl.
Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.
Onpeznenenye yaenbHON TEIIOTHI MIaBIEHUS JIbJ1a

6.18 dusnueckue sSBICHHUS B MPHUPOJE: TOBEPXHOCTHOE HATSDKEHUE WU
KallWJUUISIPHBIE SIBJIGHUS B NPUPOAE, KPUCTAUIBI B HPUPOJE,
n3nyyenue CoiHIA, 3amMep3aHHE BOJOEMOB, MOPCKHE OpH3bI;
o0pa3oBaHUE POCHl, TyMaHa, UHesl, CHera

6.19 TexHuueckue ycTpoWcTBa: KaNWIISAPhI, IPUMEpPbl UCIOIb30BAHUS

KPUCTAJUIOB, JXHUAKOCTHBIM TEPMOMETp, JAaTYUK TEMIIEpaTyphl,
TEPMOC, CUCTEMa OTOIUIEHHWS IOMOB, TMIPOMETPBI, INCUXPOMETP,
napoBasi TypOHMHa, ABUTaTeIb BHYTPEHHETO CrOpaHUs

3J'ICKTpI/IquKI/Ie U MarouTHBIC SABJICHUSA

7.1 DnexkTpusanusd Tei. [[Ba poaa 3IeKTpUYecKuX 3apsJioB

7.2 BiaumoneiictBue 3apspkeHHBIX Ten. 3akoH Kynmona (3aBHCHMOCTH
CHJIBI BSaHMOHeﬁCTBHﬂ 3apsKCHHBIX TEJI OT BCJIMYHHBI 3apsa10B U
paccTOSHUS MEX]y TeTIaMH )

7.3 OnekTpuueckoe mose. HampsKeHHOCTh 3JIEKTPUYECKOro IMOJIs.

[TpuHIMI CyNepIO3ULIMHU IEKTPUYECKUX TOJeH (Ha KaYeCTBEHHOM




YPOBHE)

7.4 Hocurenu JIEKTPUUECKUX 3apsAI0B. OneMeHTapHbIN
anexktpuueckuii  3apsia.  Crtpoenwe aroma. IIpoBogHUKM H
JUDJIEKTPUKU

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOT0 3apsiia

7.6 ONEeKTpUYECKUM TOK. YCIIOBHSA CYIIECTBOBAHMS 3JIEKTPUUECKOIO
TOKa. VICTOUHMKY MOCTOSIHHOTO TOKa

1.7 JleficTBUSL ~ DIIEKTPUYECKOrO0 TOKa  (TEIUIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax

7.8 Onektpuueckas nemnb. Cuia Toka. DIeKTpUYECcKoe HalpshKeHNe

7.9 ComnpoTuBieHUE  MPOBOJAHHMKA.  YJIENBHOE  CONPOTHUBIICHUE
BeleCTBa

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenpHOE M MapauIeIbHOE COSTMHEHUE TIPOBOJHUKOB

7.12 Pabota u MolIHOCTh A5IeKTpudecKoro Toka. 3akoH Jxoynsg-Jlenmna

7.13 DNEeKTpUUECKUE LIENU U MOTPEOUTENN 3IEKTPUUECKON SHEPIUU B
obITy. KopoTKkoe 3ambikaHue

7.14 [TocrossHHBIE MAarHUTHI. B3auMoielicTBHE MOCTOSHHBIX MATHUTOB

7.15 MarnutHoe mosie. MarHutHoe moje 3eMJIM U €ro 3HauYeHHEe s
JKU3HU Ha 3emie

7.16 Oneir  Opctena. MarHutHoe T1oje  AJIEKTPUYECKOrOo  TOKa.
IIpuMeHeHne AIEKTPOMAarHuTOB B TEXHUKE

7.17 [eiictBue  MarHMTHOrO 1OJII HA IPOBOJHHUK C  TOKOM.
DNEeKTpPOABUTATEID IIOCTOSTHHOTO TOKa. Hcnonp3oBanne
AIIEKTPO/IBUraTesiel B TEXHUYECKUX YCTPOMCTBaX U Ha TPAHCIOPTE

7.18 OnbiTel  Papajes. SIBiIeHHE HIEKTPOMArHUTHOM  WHAYKIUH.
IIpaBuno Jlenna

7.19 OnektporeHepatop. CriocoObl MOJIy4YeHUs ANEKTPUUECKON SHEPTUH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUU

7.20 [TpakTiueckue paboThI:

OnbITel 1O HAOJIOJCHUIO NIEKTPH3ALMU TNl MHAYKIHEH W Ipu
CONPUKOCHOBEHHH.

HccnenoBanue NeHCTBUS dJIEKTPUUECKOTO MOJI HA ITPOBOAHUKHU U
JTUAIIEKTPUKH.

COopka u mpoBepka pabOTHI IIEKTPUUECKOM IENHU MOCTOSHHOTO
TOKa.

W3mepeHue U peryJInpoBaHHUEe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 PEZUCTOP,
OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.




OneIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUECKOTO
CONPOTHUBIIEHUS  IPOBOAHMKA OT €ro JUIMHBI, IUIOIIAIU
IIONIEPEYHOr 0 CEUEHUS U MaTepHuaa.

IIposepka IpaBUIIa CIOXKEHUS HaIpsHKECHUN npu
IIOCJIEZI0BATEIBHOM COCIUHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWIBI TOKa IIpU  ApAIIICIBHOM
COCIMHEHUH PE3UCTOPOB.

Onpenenenne pabOTHl 3JICKTPUUYECKOTO TOKA, WAYILEro 4Yepes
pe3ucTop.

OnpeneneHre MOLUIHOCTU 3JEKTPUUECKOIO TOKA, BBIACIAEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKAa, MIYILETO 4epes
JIaMII0YKY, OT HaIIPSDKCHUS Ha HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanue  MarHUTHOTO — B3aUMOJEHCTBUSL  ITOCTOSIHHBIX
MarHuTOB.

M3y4yeHre MarHuTHOIO IOJIA IIOCTOSIHHBIX MAarHUTOB IIPU  HX
00BEAMHEHNUH U Pa3/ICICHUH.

HccnenoBanue NEHUCTBUSA DJJIEKTPUUECKOTO TOKAa HAa MarHUTHYIO
CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJECHCTBUSA
KAaTYHIIKA C TOKOM M MAarHuTa OT CUJIbl TOKA M HAIIpaBJICHUS TOKA B
KaTyILKe.

N3yuenune neicTBrUs MarHUTHOTO ITOJISI HA IPOBOJIHUK C TOKOM.
KonctpyupoBanue u u3ydeHue paboThl 3JIEKTPOABUraTEIs.
Nsmepenne KIIJ[ anekTpoaBuraTenbHONM YCTaHOBKHU.

OIBITHI IO UCCIIENOBAHUIO SBJICHUS MIEKTPOMArHUTHOW MHIYKIUH:
HCCIIEIOBAHNE U3MEHEHUN  3HA4YCHMs " HallpaBJICHUs
MHIYKIIMOHHOTO TOKa

7.21 @dusnueckue SBIEHUS B TPUPOIE: DSJICKTPUYECKHE SBICHUS B
aTMocdepe, 3JIEeKTPUYECTBO JKUBBIX OPraHW3MOB, MArHUTHOE I10JI€
3emun, aperd TMOIOCOB, PO MArHUTHOTO TIOJSL JJIsi JKU3HU Ha
3emiie, NOJISPHOE CUSIHUE

7.22 TexHUYeCKne yCTpOWCTBA: 3JEKTPOCKON, aMIIepMETp, BOJIBTMETP,

peocrar, CUETUYHK ANEKTPUYECKON JHEPTUH,
AIIEKTPOOCBETUTENbHbBIE puoopHI, HarpeBaTesbHbIE
ANIEKTPONPUOOPHI  (IPUMEPHI), AIIEKTPUUECKHE IPETOXPAHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTeNlb MOCTOSHHOIO TOKA, T€HEpaTop
MIOCTOSIHHOT'O TOKa

IIpoBepsiemble TpeOOBaHUSA K pe3y/IbTaTaM 0CBOECHHMS OCHOBHOM

o0pa3zoBarebHOM nMporpammsl (9 kiacc)

Kon [TpoBepsiembie MpeaMEeTHBIE pe3yabTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTebHON
MIPOBEPSIEMO MPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
ro
pe3yiabTaTta
1.1 HCMOJIb30BATh N3YYEHHBIE TOHATHS
1.2 paznuuaTh SIBJICHUS [0 ONHMCAHUIO HX XapaKTepHBIX CBOWCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE PU3NYECKOE SBIICHUE




1.3

pacrio3HaBaTh IMPOSBICHUE U3YUYEHHBIX (PU3MUYECKUX SIBJICHUH B OKpY’KaIOIIEM
MHUpE, B TOM 4Hclie (U3UYECKHE SBICHHUS B MPUPOAE, MPH 3TOM IEPEBOAMTH
IPAKTUYECKYI0 3a7ady B Yy4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) PpU3NYECKUX SBICHUIN

14

OIUCHIBATh M3YYCHHBIC CBOMCTBA Tel M (UIUUSCKHE SIBICHUS, HCIOJIb3YS
¢busnvecKkue BEIMYUHBI, TPU ONMUCAHWM IPABWIHLHO TPAKTOBATh (BHU3UUCCKUI
CMBICJI HCIIOJIb3YEMBIX BEJIMYMH, OOO3HAYCHHS ¥ CIUHHIBI (PU3MYSCKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PH3UUCCKYIO BEJIUUNHY C
APYTMMH  BEIMYMHAMH, CTPOUTh TIpapuKd  HM3YYEHHBIX  3aBHCHMOCTEH
(U3HYECKUX BEITMYNH

1.5

XapaKTepu30BaTh CBOICTBA Tel, (PU3HUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YS
M3YYCHHBIE 3aKOHBI, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMaTUUYECKOE BhIpaKEHHE

1.6

OOBSICHATH (PU3UYECKHUE MPOLIECCHI U CBOWCTBA TEIl, B TOM YHCJIEC U B KOHTEKCTE
CUTyalluli TMPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYHUHHO-
CJICJICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHWE M3 2 - 3 JOTUYECKHX IIaroB C
MoMOIIpI0 2 - 3 M3y4YEHHBIX CBOWCTBA (DM3MUYECKUX SBICHUN, (UBHMUYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelarh pacyeTHbIE 3a7aud (ONMUpAIOIIMEcs Ha cucTteMy u3 2 - 3 ypaBHEHMI),
UCHOJb3Yys 3aKOHBI U (OPMYIbI, CBs3bIBAIOIIME (PU3MUECKUE BEIMYUHBI: Ha
OCHOBE aHaJlM3a YCJIOBMS 33Jaud 3alMChIBaTh KPaTKOE YCIOBUE, BBISBIISTH
HE/IOCTalole WM M30bITOYHBIE JaHHbIE, BBIOMpATh 3aKOHBI U (POPMYIIBL,
HEOOXOAUMBIE ISl PEUICHHUS, TIPOBOJUTH PAcUeThl M OLEHUBATH PEATHCTUIHOCTD
MIOJIyYEHHOT'0 3HaYeHUs (PU3NYECKON BETMUHHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIHN (PU3UIECKUX
METOAOB, UCIOJb3Yysl OIMCAHUE UCCICNOBAHMS, BBIACIATL IPOBEPIEMOE
MIPEATIONOKEHHE, OLICHUBATh IIPaBUIIBHOCTD MOpsiAKa  IIPOBEACHUS
UCCIIEIOBAHMSI, J1eJ1aTh BBIBO/IbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OIIBITOB

1.9

IIPOBOJIUTH OMBITHl MO HAOMIONEHUIO (U3MUECKUX SIBICHUNH WM (PU3MUECKUX
CBOMCTB TeJl: CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 M30BITOUHOrO Habopa
000pyZ0BaHUs, ONMMCHIBATH XOJ OIBITa M €ro pe3yibTaThbl, (OPMYIUPOBATH
BBIBObBI

1.10

MIPOBOAUTHh MpPU HEOOXOAUMOCTH CEPUI0 MPSAMBIX H3MEpPEHUM, OIpenenss
cpeaHee 3HAaUeHHUE U3MepseMOoi BeNMMYnHBI ((POKYCHOE pacCTOsHUE coOUparoiei
JIUH3BI), 000CHOBBIBAThH BHIOOP CIIOC00a M3MepeHus (M3MEpUTETHLHOTO TPHOOpa)

1.11

NPOBOJUTH  HUCCIENOBaHME  3aBUCHUMOCTEH  (PU3MUECKMX  BEJIMYMH  C
UCIOJIb30BAaHUEM  NPSIMBIX ~ M3MEPEHUH:  IUIAaHUpPOBAaTh  MCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH pe3yNbTaThl MOJTy4YEHHON
3aBUCHUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TaOJIUI U TpaUKOB, JeJIaTh BbIBOIbI
I10 pe3yJIbTaTaM MCCIEA0BAHUS

1.12

MIPOBOAUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKHX BEJIMYMH: I[UIAaHUPOBATH
U3MEpeHusi, CoOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W  BBINOJHSTH
U3MEPEHUS, Ccheayd MpeMIOKEHHONM MHCTPYKLIHMH, BBIYHUCIATH 3HAYECHHE
BEJIMYUHBl M aAHAJIM3UPOBATH IIOJYYECHHBIE DPE3YJBTATHl C Y4ETOM 3aJaHHOU
MTOTPEIIHOCTH U3MEPEHUI




1.13

coOmoaTh IMpaBWja TEXHUKH O€30MacHOCTH IpHu pabore c JIabopaTOpHBIM
o0opynoBaHUEM

1.14

pas3nuyaTh  OCHOBHBIE TNPU3HAKKM  HU3YYEHHBIX  (U3MUECKUX  Mojeseil:
MarepuaibHasi TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOYCUHbIH HCTOYHUK CBETA,
Jy4, TOHKas JMH3a, TUIaHeTapHas MOJEIb aToMa, HYKJIOHHAsl MOZeNIb aTOMHOTO
sapa

1.15

XapaKTepu30BaTh MPUHLMUIBI ACHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIIOPOM HAa WX OINHKCAHUSA, MCHOJIb3YS 3HAHUSA O CBOMCTBAaxX
(bu3NUYeCcKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTHU

1.16

WCIIONBb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH HU3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB U TEXHOJOTUYECKUX IIPOLIECCOB IPHU
pelIeHnr y4eOHO-TIPAKTHYECKUX 3aJ]ad4, ONTUYECKHUE CXEMBI IJIS TOCTPOSHUS
M300paKeHU B IJIOCKOM 3epKajie U coOuparouieit muH3e

1.17

MPUBOJUTH TPUMEPHl (HAXOAUTh MHQPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
WCIIOIb30BaHUs (PU3UUECKUX 3HAHUM B MOBCEIHEBHOW >KU3HU JJIsi 00€CTICUCHUS
0e30MacHOCTH MpU OOpalleHnH ¢ IpUOOopaMu U TEXHUUYECKUMHU YCTPOICTBaMH,
COXPAaHCHHUS 3JI0POBbS M COOJIIOJICHUS HOPM JKOJIOTHYECKOTO TIOBEICHUS B
OKpYKaroleu cpene

1.18

OCYIIECTBISTh TOWCK WH(POpMANuu (U3MYECKOTO COJIEpPKAHHS B  CETH
WuTepHer, caMocToATenbHO (POPMYIHPYS MOUCKOBBIM 3ampoc, HaXOIUTh MYTH
OTIpeNIeNIeHUs]  JOCTOBEPHOCTH  TOJy4eHHOH WH(pOpMAIMM HAa  OCHOBE
MMEIOIINXCS 3HAHUHN U JOMOJTHUTEIbHBIX HICTOYHUKOB

1.19

HCIOJIb30BaTh IIPU BBINOJIHEHUHM Y4YEOHBIX 3aJlaHUM HAY4YHO-IOIMYJISIPHYIO
JIUTEeparypy pU3NUYECKOro COJEepKaHUs, CIPABOUHbIE MaTepUaJIbl, pECYPChI CETH
WuTepHer; BnaneTh NpUeMaMd KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaINU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbIE U YCTHBIE COOOIIEHMS HAa OCHOBE
MH(}OPMAILINY U3 HECKOJIBKUX UCTOYHHUKOB (PU3NUECKOTO CO/IEpKaHUs, MyOIUYHO
IIPECTABIIATh PE3YJIBTAThl IPOEKTHOM MIIM HCCIIE0BATEIbCKON EATENbHOCTH,
IIpU  OTOM TPaMOTHO MCIOJI30BaTh W3YyYCHHBIM IOHATHMHBIA amnmapar
U3y4aeMoro pasjena (U3MKU U CONPOBOXAATh BBICTYIUIEHHE Npe3eHTaLue C
Y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

MIPH BBIMIOJIHEHUH YYEOHBIX TPOEKTOB M UCCIEIOBAHUN (PU3NYECKUX MPOIIECCOB
pacmpenenaTh OO0sS3aHHOCTH B TPYMNIE B COOTBETCTBUU C IOCTaBICHHBIMHU
3a/layaMu, CIIEIUTh 32 BBINOJIHEHHEM IJlaHA JIEUCTBUI U KOPPEKTUPOBATh €ro0,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIAJ B JICSITEIBHOCTb TPYIIIHI,
BBICTPaBaTh KOMMYHHMKAaTUBHOE B3aWMOJEHCTBUE, TMPOSBISAsA TOTOBHOCTb
paspeniaTh KOHMIUKTHI

IIpoBepsiemble 3JieMeHTBI coaepskaHu (9 Kiacc)

Kon
pasnena

KOI[ HpOBCp}ICMBIe 9JICMCHTHBI COACPKaHUA
JJICMCHTAa

8

MexaHn4yecKkue SIBJICHUS

8.1 MexaHU4ecKoe JIBHXKCHHE. MaTepI/IaHLHaH touka. Cucrema




OoTCycTa

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMepHOE NPAMOIMHENHOE IBUKEHHE

8.4 HepaBnomepHoe mnpsimonuueiiHoe — nBukenue. Cpeansiss
MI'HOBEHHAsl CKOPOCTb TeJla IPH HEPABHOMEPHOM JIBHKEHUU

8.5 Yckopenue. PaBHOyCcKOpeHHOE IPSIMOJIIMHEHHOE BH)KEHUE

8.6 Coboanoe nagenue. OneiTel ["anunes

8.7 PaBHOMepHOe nBMXeHHe 10 OKpyxHoctu. [lepuox u wacrora
oOparueHusl. JInnelinas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [Tepserit 3akon HetoToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperwnii 3akon HeroToHa

8.11 [TpuHIIMIT CyNIEPIIO3ULINU CUJIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUs: cuia TPEHHUs CKOJIBXKEHMs, CHJla TPEHUs IOKOs,
JpyTUE BUIIBI TPEHUS

8.14 Cuna TSOKECTM M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHE
CBOOOJHOIO MaJACHUS

8.15 IBwxenne r1utaHer Bokpyr Cosnna. IlepBas kocMuyeckas
ckopocTb. HeBecomMocTh 1 neperpysku

8.16 PaBHOBecue MarepuanbHOI Touku. AOCOTIOTHO TBEPAOE TEI0

8.17 PaBHOBecue TBEpJOro Tena € 3aKPEIUICHHOM OChIO BpallEeHUS.
MowmenT cuinsbl. LienTp Tsxectn

8.18 Nmnynec Tena. M3menenne ummynsca. mMnynsc cuiiel

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeaxkTrBHOE ABMKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

8.22 PabGora cun TtsbxkecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu M
paboThI

8.23 [ToTenmmanpHass 3HEPTUs Tena, MOAHSATOTO HAJl TOBEPXHOCTHIO
3emin

8.24 IToreHnnanbHas SHEPTUs CXKATON MPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU




8.26

3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

8.27

[TpakTuyeckue paboOTHI:

OnpeneneHne cpeaHeld CKOPOCTH CKOJBXKEHHS Opycka WiIH
JBIDKEHUS IIAPUKA IO HAKJIOHHOM MJI0CKOCTH.

Omnpenenenne ycKOpeHUs Tejaa MpH PaBHOYCKOPEHHOM JIBUXKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH

IIpY PAaBHOYCKOPEHHOM JIBHKEHHUHU 0€3 HauaIbHON CKOPOCTH.
[IpoBepka runoTesbl: €ciu MpU PaBHOYCKOPEHHOM ABM)XEHUU Oe3
HAYaIbHOM CKOPOCTH IYTH OTHOCSITCS KaK sl HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE IPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJBKEHHUS OT CHIIBI
HOPMaJIbHOTO JJABJICHHUS.

Omnpenenenne KodhHUIMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenue KecTKOCTU MPY>KUHBI.

Onpenenenne pabOThI CHIIBI TPEHUS MPH PABHOMEPHOM JIBHKCHHUU
TeNa Mo rOPU30HTAIBHON MTOBEPXHOCTH.

Omnpenenenne pabOThl CHJIBI YOPYTOCTH INpPU MOAbEME TIpy3a C
MCIOJIb30BaHNEM HEMOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

@u3NYECKUE ABJIEHUA B MPUPOJIE: TPUIUBBI U OTJIMBBI, JBHKCHUE
maHeT COJHEYHOW CHUCTEMBbI, PEAKTUBHOE JBUKEHUE IKUBBIX
OpraHu3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTP, JAaTYHUKH IIO0JOKCHUA,
pacCcTodaHuAg U YCKOPCHUA, PAKCTBL

Mexanuuecku

€ KoJieOaHud M BOJIHEI

9.1

KonebGarenbHoe  ABMXKEHUE. OcHOBHBIE  XapaKTEPUCTUKH
KOJIeOaHUI: IEPHO/I, YaCTOTa, aMIUTUTY/a

9.2

MareMatuyeckuii W INpYyKMHHBIM MasTHUKM. IIpeBpaiuenue
SHEPrUM MpHU KoJieOaTeTbHOM JIBUKEHUN

9.3

3aryxaromue konebanus. BeinyxaeHHble konebanus. Pezonanc

9.4

Mexanandeckue  BoiaHBL. ~— CBOMCTBA ~ MEXaHMYECKHMX  BOJIH.
[IpononpHBIE U TONIEpEYHBIC BOJIHBL. [[TiHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHusa. MexaHWYecKue BOJHBI B TBEPAOM TeEIeE,
celicCMHUYeCKHe BOJTHEI

9.5

3Byk. [’ pomkoCTb 1 BbICOTa 3ByKa. OTpa)keHUE 3ByKa

9.6

Wndpa3Byk u yiabTpa3Byk

9.7

[TpakTiueckue paboThI:

OnpezneneHyre 4acToThl U MEpHOAA KoJeOaHUM MaTeMaTHYecKOro
MasiTHHKA.

OnpezneneHve 4YacToThl M Hepuoja KojeOaHWM MpYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHOa KoleOaHUH MOIBEIIEHHOTO K
HUTH TPy3a OT JJTNHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TepHoJa KOJICOAHUH MPYKUHHOTO
MasiTHHKa OT Macchl rpy3a.




IIpoBepka  HE3aBUCHMOCTM  Ilepuoja  KoJieOaHMM  rpysa,
MIOABEIICHHOIO K HUTH, OT MAacChl I'py3a U KECTKOCTU IIPYKUHBI.
W3mepeHune yckopeHusi CBOOOIHOTO MaJeHus

9.8 dwu3ndecKue sIBICHUS B IPUPOJIC: BOCIIPUITHE 3BYKOB KUBOTHBIMH,
3eMJIETpsACEHUE, CECMUYECKUE BOJIHBI, I[yHAMHU, 9XO
9.9 TexHUYECKHEe yCTPOUCTBA: IXOJIOT, UCTIOIB30BAaHUE YIbTPA3BYKa B
OBITY ¥ TEXHUKE
10 DNEKTPOMAarHUTHOE MO0JI€ U AIEKTPOMAarHUTHBIE BOJIHbI
10.1 DNEeKTpOMarHUTHOE IoJie. DJIEKTPOMAarHuTHele BOJHBL. (CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHasi mpupona ceta. CkopocTh cBeTa. BomHoBbIE
CBOMCTBA CBETA
104 [TpakTrueckue pabOTHI:
V3ydyeHrne CBOWCTB OSJCKTPOMArHWUTHBIX BOJH C  IIOMOIIBIO
MOOWIBHOTO TeleoHa
10.5 dusznueckre SABJICHUS B IPUPOJE: OHOJIOTMYECKOE JEHCTBHE
BUJIUMOTO, YIBTPA(PHOIECTOBOTO M PEHTICHOBCKOTO M3TyICHHIA
10.6 TexHUuyecKkne yCTpOMCTBA: UCIHOIB30BAaHUE AJIEKTPOMATHUTHBIX
BOJIH JJIs COTOBOM CBSI3U
11 CBeToBBIE ABJICHUS

111 JIyueBas monens cBera. MIcTOUHMKM cBETa

11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA

11.3 Otpaxkenue csera. [1nockoe 3epkano. 3akOH OTpakeHHUs CBETa

11.4 [Ipenomnenue cBera. 3akoH TmpenomiieHuss cBeTta. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xop nyyen B JIMH3E

11.6 Onrtuueckas cuctema ¢oToanmapara, MUKpPOCKOIIA U TEIECKOma

11.7 I'ma3 kak ontuyeckas cucreMa. baM3opyKocTh U JalbHO30PKOCTh

11.8 Paznoxenune 6emoro ceeta B ciektp. OnbiTel HetoToHA. CrioskeHne
CIEKTpaJIbHBIX 1IBETOB. Jlucnepcus ceeTta

11.9 [TpakTuyeckue paboOTHI:

HccenenoBanue 3aBUCUMOCTH yIila OTPaKEHHUsSI CBETOBOI'O JIyda OT
yrila najgeHusl.

W3ydyeHne XapakTepUCTUK H300paKeHUsl MpeaMeTa B IUIOCKOM
3epKaje.

HccenenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHHSI CBETOBOTO JIyda
OT yIJIa MTaJIeHUs] Ha TPAHUILIE «BO3JYX - CTEKIION.




[Tomryuenue n300pakeHUl ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenue (QOKYCHOTO pAacCTOSHUS M ONTHYECKOW CHIIBI
coOMparoIe TUH3HI.

OnbITHI IO PA3TIOKEHHUIO OEIOT0 CBETa B CHIEKTP.

OnpITHl 10 BOCHPHATHIO IBETA MPEAMETOB MPU WX HAOIIOJCHUU
Yyepe3 [IBETOBBIC (PHIIBTPHI

11.10 dusnueckue sBiaeHUs B mpupojge: 3armeHuss ConHna u JIyHbI,
[BETa TeJI, ONTHYECKHUEe sBIeHUS B atmochepe (uBer HeOa,

pedpakuus, pagyra, MUPax)

11.11 TexHUYECKHWE YCTPOHCTBA: OYKH, NEPUCKOI, QoToanmnapar,
ONTUYECKHE CBETOBOJIbI

12 KBanTOBBIC SIBICHUS

12.1 OmnsiTel Pezepdopaa u rmianerapHast Moenb atoma. Mojenb atoma
bopa

12.2 Hcenyckanne u nornomeHne cgera atroMoM. KBanTel. JIuHeluaTsie
CHEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3ITydeHUs

12.4 Crpoenue aromHoro sapa. HykinoHHas Monenb aTOMHOTO sfpa.
N3otonbl

12.5 PannoaktuBHble mpeBpamienus. llepumon monypacnama aTOMHBIX
aaep

12.6 SnepHble peakuuu. 3aKOHbI COXPaHEHUs 3apsA70BOIO U MacCOBOI'O
qrces

12.7 OHeprus CB3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cuntesa u aenenus saep. Mcrounukn sneprun ConHua u
3BE3]1

12.9 Snepnas sHepreruka. JleWicTBME paAUMOAKTUBHBIX W3JIYYCHHH Ha

JKHUBBIC OpPTaHHU3MbI

12.10 [TpakTiueckue paboThI:

HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYECHHUS.
HccnenoBanne TPEKOB: HW3MEPEHHWE HOHEPrHMHM  YacTHIBI  TIO
TOPMO3HOMY NyTH (110 hoTOrpadusm).

W3mepenne pannoakTuBHOTO (poHa

12.11 ®dusnyeckue sABIEHUS B MPUPOJE: ECTECTBEHHBIN paJOaKTUBHBIN
($OH, KOCMUYECKHE TTy4YH, PATHOAKTUBHOE H3IIyUYEHHE MPUPOIHBIX
MHUHEpaJIOB, JeHCTBUE PAJAMOAKTHBHBIX H3IYYEHHUH Ha OpPraHu3M
YeJI0BeKa

12.12 TexHu4yeckne  yCTpOMCTBA:  CIIEKTPOCKOI,  WHJWBHIYyaJIbHBINA
JIO3UMETp, KaMepa Bunbcona

J171s ipoBeIeHUs] OCHOBHOTO TOCYAApCTBEHHOTO dk3ameHa 1o ¢usuke (OI'D no dpusnke)
WCIIONIB3YETCS TIEPeUeHb (KOAU(PUKATOP) MPOBEPSAEMBIX TPEOOBAaHUN K pe3ysbTaTaM OCBOCHUS



OCHOBHOI 00pa30BaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIEr0 OOpa3oBaHHUS U JJIEMEHTOB
CoJIepKaHus.
IIposepsiembie Ha OI'D no ¢pusuke TpedoBaHus
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpamMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
IIPOBEPSIEMO OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
ro obpazoBanus Ha ocHoBe PI'OC
TpeOOBaHUS
1 [Tonnmanue poiau GU3MKU B HAYYHOUM KapTUHE MHUPA;

c(OPMUPOBAHHOCTh 0a30BBIX TMPEJICTABICHUA O 3aKOHOMEPHOW CBS3H W
MO3HABACMOCTH SIBJICHHIA MPHUPOABI, O POJIKM OIKCIEepUMEeHTa B (U3UKE, O
cucTeMoo0pa3yroniei posid (pU3UKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTUH, 00 3BOMIONMH (UIUUCCKUX 3HAHHA W WX POJM B LEIOCTHON
€CTCCTBCHHOHAYYHOM KapTHHE MHpPA, O BKJIAJC POCCHUCKHUX U 3apyOCIKHBIX
yYCHBIX-(DU3UKOB B pa3BUTHEC HAYKH, OOBSICHEHHE IPOILECCOB OKPYKAIOIIETO
MHpa, pa3BUTHC TCXHUKU U TEXHOJIOT U

2 3HaHUS O BHUAAX Marepuu (BEIIECTBO M TOJIE), O IBIKEHHWH KakK CIoco0e
CYIICCTBOBAHMSI MaTepud, 00 aTOMHO-MOJICKYJSIPHOH TEOPUH CTPOCHHS
BEIIECTBA, O (U3UYECKOH CYIIHOCTH SBJICHUH TNPHUPOIbI (MEXaHHUYECKUX,
TETUIOBBIX, YJIEKTPOMArHUTHBIX ¥ KBAHTOBBIX);

YMEHHUE pPa3JInyaTh SIBICHHUS 1O OMUCAHUIO HMX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, JEMOHCTPHPYIOIINX JTaHHOE (PH3UIeCKOe SBICHHCE;

YMEHHUE pacClO3HaBaTh IMPOSBICHUE W3YyYCHHBIX (U3NYCCKUX SBICHHHA B
OKPYKaroIIIeM MHUPE, BBIICIISS UX CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH )

3 Brnagenue ocHoBaMU MOHATHIHOTO anmapaTa ¥ CUMBOJIMUYECKOTO s3bIKa (DU3UKHU
Y UCTIONIb30BaHUE X JJISl pelIeHHs Y4eOHbIX 3a/1a4;

yMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (pU3WUYECKHE SIBIEHUS M TPOIIECCHI,
UCToNb3ys (GyHIaMEHTAIbHbBIE H SMIIMPHUUECKHUE 3aKOHBI

4 VYMeHne OIHMCEIBAaTh HN3Y4YCHHBIC CBOICTBA TE€I H (1)I/ISI/III€CKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘ICCKI/IC BCIINYHNHBI

5 Brnanenne ocHoBaMHM METOJOB HAyYHOTO IIO3HAHUS C Y4YETOM COOJIIOJCHUS
paBui 0€30MacHOro Tpyaa:

HaOmoieHne (U3NYECKUX SBJICHMHA: YMEHHE CaMOCTOATEIbHO COOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY W3 JaHHOTO Habopa oOOpyIOBaHUS 110
WHCTPYKIIMW, OIUCHIBATh XOJ{ OMNBITA M 3alUCBIBaTh €ro Pe3yJbTaThl,
(bopMyIMpOBATH BBIBOABI;

MIPOBE/ICHUE TPSIMBIX U KOCBEHHBIX M3MEpPEHHH (PU3MUECKUX BEIMYMH: YMEHHE
IUTAHUPOBATh M3MEPEHHs, CaMOCTOSATEIBHO COOMpaTh 3KCIEPUMEHTAIBHYIO
YCT@HOBKY 110 MHCTPYKIIMH, BBIYUCIISITH 3HAUCHUE BEIIMYMHBI M aHAIH3UPOBATH
MOJTyYeHHbIE pe3yNbTaThl C Y4YETOM 3aJJaHHOM MOTPEUIHOCTH pe3yJabTaToB
U3MEPECHU;

MIPOBE/ICHUE HECIOXKHBIX IKCIEPUMEHTAIBHBIX HCCIEIOBAHNN; CAMOCTOSTEIHHO
coOMpaTh AKCIEPUMEHTAIFHYIO YCTAaHOBKY W IPOBOJUTH HCCIIEAOBAHHE TI0
MHCTPYKIIMH, TPEICTABIATH MOTY4YEHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B
BUJe TaONMMIl W TPaQuKOB, YYHUTHIBATH IOTPEITHOCTH, JAETIaTh BBIBOABI IIO
pe3yJbTaTaM HCCIIeJOBAHUS

6 [Tonnmanue xapakTepHBIX CBOMCTB (pU3MUeCKUX MoJenel (MaTepuanbHas TOuKa,
abCOJIIOTHO TBEP/OE TENI0, MOAETH CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX Tel,




IUTaHeTapHasi MOJENb aTOMa, HYKJIOHHas MOJEeNIb aTOMHOTO sjipa) U yMEHUe
MPUMEHSATH UX U1 O0BSICHEHUS! (PU3UUECKUX MPOIIECCOB

7 YMeHne oOBSICHATh (U3HUECKHE MPOIECCHl U CBONCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B YACTHOCTH,
BBISIBIISITH IIPUYUHHO-CIICACTBEHHBIC CBSI3U U CTPOUTH OOBSICHEHHE C ONIOPOH Ha
U3yuyeHHBbIE  CBOMCTBa  (pU3MUYECKMX  SIBJICHUH, (U3MUECKHEe  3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJICITH

8 YMmenue pemarb pacueTHble 3afaud (Ha Oa3e 2 - 3 ypaBHEHMil), UCHOJb3Ys
3aKOHBI M (HOPMYJIBI, CBS3BIBAIOIIME (HU3MYECKUE BEIMYUHBI, B YaCTHOCTH,
3allMCbIBATh KPATKOC YCIOBUC 3aJdayu, BbIABJIATH HCAOCTAIOINHUC JaHHBIC,
BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE JUIS €€ PEIICHHs, UCIIOJIb30BaTh
CIIPAaBOYHBIC JAaHHBIC, MPOBOAUTL PACUYCTBI U OLCHUBATH PCATUCTHUYHOCTDH
MOJYYEHHOTO 3HAueHHs (U3UYECKOH BEIMYHMHBL, YMEHHE OIPENCNATh
pa3MepHOCTh (PU3UUECKON BETHMUUHBI, TOJIYYCHHOH MPH PEIICHUH 3a]auu

9 YMeHue XxapakTepru30BaTh IPUHIUIbI JEHCTBUS TEXHUUYECKUX YCTPOMCTB, B TOM
qrcie OBITOBBIX PUOOPOB, M IPOMBIIIJICHHBIX TEXHOJIOTHIYECKUX IPOILIECCOB 110
UX OIMCAHUIO, HCIOJB3YysS 3HAHHMA O CBOWCTBAX (U3MUECKUX SBICHHH U
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH

10 YMeHue UCTIoIb30BaTh 3HAHUS 0 (PU3UUYECKUX SBICHUSX B IMOBCEIHEBHOMN KU3HU
st oOecrieueHrst 0€30MacCHOCTH TMPU OOpaIieHuH ¢ OBITOBBIMU NMPUOOpAMU H
TEXHUYCCKHUMH YCTPOMCTBAMH, COXpPAaHEHUS 3JIOPOBBS U COOIIOJICHHUS HOPM
DKOJIOTUYECKOTO  TOBEICHHWsT B OKpYyXaromied  cpene;  MOHUMAaHUE
HEOOXOMMOCTH TPUMEHEHUS JIOCTIDKCHUH (HU3UKM ©  TEXHOJIOTUH  JUIS
paIMoOHATLHOTO TIPUPOIOIOIB30BAHUS

11 OmnbIT moucka, mpeodpa3oBaHusl U MpencTaBieHUs MHOpMaIu (HU3HMIECKOTO
COJepKaHUS € MCIOJNb30BaHUEM  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA;

YMEHHE OLIEHUBaTh JOCTOBEPHOCTb IOJy4eHHOH HH(OpMAIMM Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JTONOJTHUTENIbHBIX HCTOUYHUKOB;

YMEHHE MHCIIOJb30BaTh IPH  BBIIOJHEHWH Y4YEeOHBIX 3a/JaHUil  Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coaeprKaHMsl, CIIPaBOYHbIE MaTepHalIbI,
pecypcsl cetn MHTEpHET;

BlIaJicHHe Oa30BbIMH HaBBIKAMU IIpeoOpazoBaHusl HHPOpPMALUUU U3 OJHOU
3HAKOBOM CHCTEMBI B JPYTyl0; YMEHHE CO3/1aBaThb COOCTBEHHbBIC MUCHMEHHbIE U
YCTHBIE COOOIIEHUS HAa OCHOBE HH(OPMALINK U3 HECKOJIBKUX HCTOUHUKOB

ITepedennb 371eMeHTOB cofep:kaHus, NpoBepseMbix Ha OI'D no pusnke

Kon [IpoBepsiemMBlii 2JIEMEHT COIEpKAHUS
1 MexaHuueckue SBICHUS
11 Mexannyeckoe ABWKeHHWe. MarepuanbHas Touka. Cucrema  oTcYera.

OTHOCUTENHHOCTH JABWXKCHUA

1.2 PaBHOMepHOE U HepaBHOMepHOE NBHkeHUEe. CpenHsas ckopocTb. Dopmyna aJist
BBIYHMCIICHUS CPETHEN CKOPOCTHU:




1.3

PaBHOMEpHOE TPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPIMHATHI TEla OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IIPSIMOJIMHEWHOIO IBUKECHHUS:

X(t) = Xo + v«t.

I'paduku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKUUH CKOPOCTH, MPOCKIINU
NepeMeleHusl, MyTH, KOOPAWHATHl TPU PABHOMEPHOM MPSIMOIHMHEHHOM
JBUKCHUH

1.4 3aBUCHUMOCTh KOOPJIMHATHI Tella OT BPEMEHH B Ciy4yae pPaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO JABUXXCHUS:
t2
X(t) =%, +Vp,t+a, - —.
2
Dopmysbl Ui MPOSKIUU MEPEMENICHHs], MPOEKIIMH CKOPOCTH U MPOEKIHH
YCKOPCHUS IPpHU PABHOYCKOPCHHOM HpSIMOJII/IHef/'IHOM JOBUXCHHUU
t2
s, (t)=v,, -t+a,-—,
2
v, (1) =v,, +a,-t,
ax(t) = const,
V2X2 - le2 = 2axSx.
I'paduky 3aBHCUMOCTH OT BpPEeMEHHM MJii MPOCKUIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, IPOEKIHNH IIEPEMEIICHNA, KOOPAWHATHEL IIPU pPaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
1.5 CBoOoanoe manenue. Gopmysbl, OMUCHIBAIONIME CBOOOJHOE TAJEHUE Tela IO
BEePTUKAMH (JABM)KEHHE Tela BHHM3 WM BBEPX OTHOCHTEIHHO MOBEPXHOCTHU
3emnn). I'paduxu 3aBUCUMOCTH OT BpEMEHM JIs MPOEKLIHUU YCKOpPEHHS,
MPOEKIIMH CKOPOCTH U KOOPAMHATHI TMpU CBOOOJHOM TAJCHHWU Tela II0
BEPTUKAIU
1.6 CkopocTh pPaBHOMEPHOIO JIBWJKEHHUSI Tejla Mo OKpyxHoctu. Hampasnenue

CKOPOCTH.
®opmysia sl BBIYMCICHHUS CKOPOCTH YEPE3 PaIUYyC OKPYKHOCTH U MEPUOJ
oOparieHus:

LenTtpocTpemurenbHoe yckopeHue. HampapiieHne II€HTPOCTPEMUTENHLHOTO
yckopenusi. Dopmyna Juisi BBIUUCIEHUS YCKOPEHUS:

2

v
8=

<D0pMyJ1a, CBA3bIBAIOIIAd NMMEpUOA U 4aCTOTY 06paH_ICHI/I$II

1
V==




1.7

Macca. [InotHocts Bemecta. @opmya A BBIYUCICHUS IIIOTHOCTH:

m
pP=
\Y

1.8 Cuna - BekTopHas pusndeckast BenuanHa. CIoKeHUe CHIT
1.9 SABnenue unepuuu. llepssiii 3akoH HeroToHa
1.10 Bropoii 3akon HetoTona:

F=m-a.

CoHarpaBieHHOCTh BEKTOpPA YCKOPEHHUSI TeJla U BEKTOpa CUJIbI, ICUCTBYIONICH Ha

TEJo
111 Bzaunmoneiicteue ten. Tpernit 3akoH HeroToHa:

21 ="Fi

1.12 Tpenue mokost u TpeHue ckoiabxeHus. Gopmyra s BEIYUCICHUS MOJYJISL CUITBI

TPEHUS CKOJIBKCHHSI:

F,=u-N
1.13 Hedopmarus Tena. Ynopyrue W Heymnpyrue aepopmaiuu. 3aKoH YyIpyroiu

nedopmaruu (3akoH ['yka):

F=k-Al
1.14 BcemupHoe TsaroreHue. 3akoH BCEMHUPHOTO TSITOTCHHUS:

m, -m
— 1 2

F=G Rt

Cuiia TsbkecTu. Y CKOpeHue CBOOOTHOTO Ma CHHS.

dopmyna 17 BEIYUCICHUS CUIIBI TSHKECTH BOJHM3H MOBEPXHOCTH 3EMIIU:

F =mg.

JBwxenue tutaner Bokpyr Comnma. IlepBas KocMuYeckas CKOPOCTb.

HesecomocTs u neperpy3ku
1.15 Nmnynbe Tena - BekTopHas pu3nyecKas BeIHUMHA.

p=mv

NMmynsc cuctemsl Ted.

N3menenue ummnynbca. UMImynbc cuibl
1.16 3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTON CHCTEMBI Te:

p =myV, + m,V, = const.

PeaxTnBHOE ABMKEHIE




1.17 Mexanunueckas pabota. @opmyiia st BBIMUCICHHUS paOOThI CHIIBL:
A=Fscosa.
Mexanuueckas MOIIHOCTb:
A
N=—
t
1.18 Kunetnveckas 1 moTeHIMaIbHAs YHEPTUS.
®opmyJia 1S BBIYACICHUS KHHETUYECKON DHEPTHUM:
2
mv
E, =
2
TeopeMa 0 KHHETHUUYECKON YHEPTUH.
dopmyna s BBIYUCICHUS MOTEHIMAIBHOW SHEPrUM Teja, IMOJHATOTO Hal
3emuieit:
Ep =mgh
1.19 MexaHn4eckast SHEpPIus:
E = Ex + E,.
3aKoH coxpaHEeHHs] MexaHudeckoi sHepruu. dopmyna s 3aKOHA COXPAHEHUS
MEXaHUYECKOW YHEPTUU B OTCYTCTBUE CHII TPEHUS:
E = const.
[IpeBpareHne MeXaHUYECKON YHEPTUH MPU HATUYUH CUJIBI TPEHUS
1.20 [IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peruar. MomeHT cuitbl:
M =Fl.
VYcnoBue paBHOBECHS pblyara:
M1+ M2+ ...=0.
TToaBY>XKHBIN ¥ HEMOABMKHBIN OJIOKH.
— A’IOJ’I63H3X
KII/I mpocTeiX MeXaHU3MOB, =
ASana‘ICHHaﬂ
1.21 JlaBneHue TBEpAOTO Tena.

<D0pMyJ1a IJId BBIYUCIICHUSA JABJICHUA TBEPAOIro TCiIa:

JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
@opMyia 11 BBIYMCIICHHS 1aBJICHHS] BHYTPH KUIAKOCTH:




p =pgh+p,,

1.22

3akoH [lackans. ['uapaBnudeckuii mpecc

1.23

3akon Apxumena. QPopmyna s ONPEAEICHUS BBITAJKUBAIOLIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B AKUAKOCTh WM ra3:

I:Apx. = ng .

Ycaopue miaBanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexannueckue KonebaHua. AMIUIMTYJa, TMEPUOJ W YacToTa KoJeOaHHIA.

dopmyia, CBSI3bIBalOIIAs YACTOTY U IEpUoA Kojebanui: V= T

1.25

MaremaTuueckuidi M MPYXKUHHBIM MasTHUKHU. [IpeBpamieHue sSHeEpruv MOpu
K0J1e0aTebHOM JABMKEHUU

1.26

3aTYXaIOI_I_[I/IC KoJIeOaHMSL. BBIHY)KILCHHLIG xonebanus. Pe3onanc

1.27

MexaHW4eCcKHUe BOJIHEL HpOI[OJII)HBIe N IOICPCUYHLIC BOJIHBI. I[JII/IHa BOJIHBI H
CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=Vv-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
nByX cpell. MH(dpa3Byk U yabTpa3ByK

1.29

[IpakTnueckue paboThI

W3mepeHue cpeqHel IUIOTHOCTH BEIIECTBA; ApXMMEIOBOW CHIIBI; KECTKOCTU
MPYXUHBL, KO3(PPUIIMEHTa TPEHUS! CKONbXKEHHUS; paOOThl CHJIBI TPEHHUS, CHIIbI
YIIPYrOCTH; CpeAHEeH CKOPOCTH JIBUKEHHUs Opycka MO HAKJIOHHOW IMJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U  IepHoja
Koje0aHui MPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILIETO Ha pblyar;
paboThl CHIIBI YNPYTroCTH MpPH MOABEME Tpy3a C IMOMOIIBIO HEMOIBHKHOTO
0510Ka; pabOTHI CUJIbI YIPYTOCTH MPHU MOJBEME I'py3a C MOMOIIbIO MOJBUAKHOTO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT O0bEMa MOTPYKEHHOMN
4acTH TeJla U OT IUIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJIBKEHHSI OT CUJIbI HOPMaJIbHOTO JABJIEHUS U OT
poZla IOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTEIEHU
nedopmaluu IpyXKUHBI, YCKOPEHHUs] OpycKa OT yria HaKJIOHA HaIpaBIISIONICH;
nepuoJia (4acToThl) KoleOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEPHOAA
Koje0aHui MPYXUHHOTO MAasTHHUKAa OT MacChl Ipy3a M KECTKOCTU IPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHMOCTH Tepuoja KoleOaHWi HHUTSHOTO MAasTHUKA OT
Macchl Ipys3a.

IIpoBepka ycinoBusl paBHOBECUS pblyara

1.30

@usnueckue SBICHUSA B IPUPOJE: IPUMEPBl JBMKEHUA C Pa3IUYHBbIMU
CKOPOCTSIMM B KUBOW U HEKWBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWINBBl W OTIUBBL, JBMWXKEHHE IIaHeT COJHEYHON CHCTEMBI,
PEaKTHUBHOE JIBM)KEHHE JKMBBIX OPIaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOro JIaBJICHUs Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHITHE
3BYKOB )KMBOTHBIMHM, 3€MJIETPACEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO




1.31

TexHnueckue yCTpOICTBa: CIHUIOMETP, JATUYUKH IIOJOKEHMS, PACCTOSHUS U
YCKOpPEHUS, IMHAMOMETp, MOAIIMIHUKHA, PAaKETbl, pblyar, MOABWXKHBIH U
HEMOJIBWKHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
cooOmIaoNImMecss CoCyabl, YCTPOWCTBO BOJIOINPOBOJA, TMAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MHOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TennoBsie siBIECHUS

2.1 OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETUYECKOH  TEOPUH  CTPOCHUS
BellecTBa. MoJienu TBEpIOro, )KUIKOro 1 ra3000pa3sHOro COCTOSIHUN BEILECTBA.
Kpucrannmuueckue u amopdHbIe TeIa

2.2 JIBrxkeHue dacTull BemectBa. CBsA3b CKOPOCTM JBM)KEHUS 4acTUL[ C
Temreparypoil. bpoyHoBckoe nBmwxenue, U Qysus

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TennoBoe pacimpeHue u cxxaTue

2.5 TemoBoe paBHOBECHE

2.6 Buytpennss sHeprus. Pabota u Temonepenadya Kak crnocoObl M3MEHEHHUs
BHYTPEHHEHN HEPrUuu

2.7 Bunpl Temonepeaaun: TeIIONPOBOTHOCTh, KOHBEKIIUS, U3ITyICHHE

2.8 HarpeBanue wu oxnaxzaeHue Ten. KommdecTBO — TemioTel. Y enbHas
TEIUIOEMKOCTb:
Q=cm(t2- ty)

2.9 3aKOH COXpaHEHUs PHEPrMM B TEIJIOBBIX INpOIleccax. YpPaBHEHHE TEIUIOBOTO
OanaHca:
Qi+Q2+..=0

2.10 Ucnapenne u konaeHcamnus. V3mMeHeHHWe BHYTpEHHEH SHEPrHMM B IIPOIIECCE
ucnapeHuss W KoHJeHcanuu. KumeHwe KUIKOCTH. VYJenpHass TerioTa
napooOpa3zoBaHus:
=2

m

2.11 BnaxxnocTs Bo3yxa

2.12 [InaBnenne w Kpucrasmmsauus. II3MeHeHHMe BHYTPEHHEH DSHEpPIHHM IpH
TUTABJICHUH Y KPUCTAJUTA3ANMH. Y AeTbHAs TETUIOTa TUIABJICHUS:
=2

m
2.13 BHyTpeHHsIs sHeprus cropaHus TOIUIMBA. Y JelbHast TeIIOTa CrOpaHus TOIUTUBA!




2.14

[Tpununs! padoTs! TemoBbix apurateneit. KI1/1 reruioBoro apurarens

2.15 [IpakTuyeckue paboThI
W3mepenune yAenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIMYECTBa
TEIUIOTBI, TOJyYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCUPOBAHHOMN
Maccpl, B KOTOPYIO OIIyIIEH HAarpeTblii LWIMHIP; KOJMWYECTBA TEILIOTHI,
OTJAHHOTO HarpeThiM LMJIMHAPOM, IIOCJIE ONYCKaHUS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTEIBHOW BIAKHOCTH BO31YyXd; YACIbHOM TEIUIOTHI
IUIaBJICHUS JIb/A.
HccnenoBanue W3MEHEHHUs TEMIIEPaTypbl BOJBl IIPH PA3JIMYHBIX YCIOBUSX;
SBJICHHSI TETJIOOOMEHa MPU CMEIIMBAHUU XOJIOJHON U ropsiuell BOABI; Mpolecca
UCIIApEHHUs
2.16 dusnyecKkue sBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHHE M KAIUJUISIPHBIE
ABJICHUS B IIPUPOJAE, KPUCTAJIBI B NpUpoAe, uiinydeHue CoslHLaA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl; 00pa3oBaHue poCkl, TyMaHa, HHesl, CHera
2.17 TexHnuyeckue ycTpoicTBa: KalMULIPbl, IPUMEPBI MCIOIb30BaHUS KPUCTAJLIOB,
KHUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUI'POMETpBI, ICUXPOMETp, MapoBasi TypOMHA, JABUraTreilb BHYTPEHHETO
CrOpaHUs
3 DNEeKTPOMAarHUTHBIE SIBICHUS
3.1 Onexrpuszauus Tei. J[Ba BUa dJIEKTPUYECKUX 3apsiioB
3.2 B3aumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHUs IJIEKTPUUYECKOTO 3apsiia
3.4 Onexrpuueckoe mnone. HanpskeHHOCTs asekTpudeckoro mnoss. [IpuHnun
CYIEPHO3UILIMH NEKTPUUYECKUX oJIeH (Ha KaUeCTBEHHOM YPOBHE)
3.5 Hocurenn osnextpuueckux 3apsaoB. JleHCTBUE JJIEKTPUYECKOTO IOJs Ha
aneKkTpuyeckue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
3.6 ITocTOsHHBIN AMMEeKTpUYECKUi TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.
Hanpsxenne.
=4
t
U=—
q
3.7 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHNUE:!
I
R=P
S
3.8 3akoH Oma ay1st y9acTka dJIeKTPHYECKON TIeTIH:
| = U
R
3.9 IlocnenoBarenbHOE COEIMHEHUE TIPOBOIHUKOB:




Ii=IxU=U1+U2 R=R1+Ro.
HapaJIJIeJILHoe COCINHCHUC HpOBOI[HI/IKOB paBHOFO COHpOTI/IBJIeHI/DI:

Ui=U I =11+ 1 R:%.

CmMeniaHHbIE COCIMHCHUA ITPOBOAHHUKOB

3.10

PaboTa 1 MOIITHOCTB 3JIEKTPHYECKOTO TOKA.

A=U-1-t;P=U-"1I

3.11

3akon J[xoyns-Jlenna:

Q=1 "R-t

3.12

OnbiT Opcrena. MarHuTHOe ToJie MPSMOrO MPOBOJHUKA C TOKOM. JIuHuwm
MarHuTHON MHIYKIIUH

3.13

MarsuTHoe TI0JIE MOCTOSHHOIO MAarHMTa. BBaHMOﬂeﬁCTBI/IC IIOCTOAHHBIX
MAar"suToB

3.14

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

Omnpitel Dapanes. SBneHue >neKTpoMarHuTHON MHAYKIUU. [IpaBumno Jlenma

3.16

[IpakTnueckue paboThI

W3mepeHue  3JEKTPUYECKOrO0  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOTO TOKA; Pa0OTHI JIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHMKE
(pe3ucropsl, TaMIIO4Ka), OT HANPSKEHUS Ha KOHILIAX NPOBOJHUKA; 3aBUCUMOCTHU
COIIPOTHUBIIEHUS OT JUIMHBI IPOBOJHMKA, IUIOIIAAN €r0 MONEPEYHOro CEYEHUS U
YIIE€IBHOTO COMPOTUBIICHHUS.

IIpoBepka mpaBuna Uil MEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIILHOM
COE€IMHEHUN MPOBOJAHMKOB; MpaBHJIa JUISI CHJIBI AJIEKTPUUYECKOTO TOKa IpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

dusnyeckue SBICHUS B MPUPOAE: dBJIEKTpUUECKHE SIBIEHUS B armocdepe,
AJIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMiH, Jpeld MoroCcoB,
POJIb MAarHUTHOTO MOJIS JUIsl )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE

3.18

TexHuuyeckue ycTpoHCTBa: 3JIEKTPOCKON, amIepMeTp, BOJBTMETP, pPEOCTarT,
CUETUYMK  DJIEKTPUYECKOW  DHEPruM,  3IJIEKTPOOCBETUTENbHBbIE  MPHOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOpPHI (mpumepsl), ANEKTPUYECKUE
[IPEIOXPAHUTENN, DJIEKTPOMArHUT, AJIEKTPOABHUIaTENb IIOCTOSHHOIO TOKA,
TeHEpaTop MOCTOSHHOIO TOKa

3.19

3JICKTpOMaTHI/ITHBIC BouHEL. [IIkama QJICKTPOMAIrHUTHBIX BOJIH

3.20

JlyueBas mojzenb cBeta. [IpsMonrHeitHOe pacpOoCTpaHEHNE CBETA

3.21

3akoH oTpaxkeHUs cBeta. [1ockoe 3epkaio

3.22

HpeJIOMJICHI/IC cBeTa. 3aKOH IpCIOMIICHUS CBCTA

3.23

Jucnepcus ceera




3.24

JIunza. Xon snyudeld B nuH3e. DoKycHOE paccTossHME JIMH3BL. OnrTuyeckas cuia
JINH3BL:

D=1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuOops

3.26 [IpakTrueckue paboThl
W3mepenne ONTHYECKON CHiIbl coOuparomiell JMH3bL, (POKYCHOTO pacCTOSIHHSA
cobupatomeil JMH3bl (IO CBOMCTBY paBeHCTBAa pa3MEpoB IpeaMeTa U
M300paXeHMs, KOra MpeAMET PAaCIoNIOKeH B JTBOMHOM (OKyce), MoKazarems
IIPEJIOMIICHUS CTEKIIA.
HccnenoBanue cBOWCTBA N300paX)eHMSI, MOJIYICHHOTO C IIOMOIIIBIO COOMpAroIIeit
JUH3BI; M3MEHEHUs (OKYCHOIO pacCTOSHUSL JABYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa IPEIOMIIEHUS] CBETOBOTO Jiyya OT yIJla NMAaJeHMs] Ha TPaHULE
«BO31lyX - CTEKJIO»

3.27 @usnyeckue sBieHUs B npupoze: 3atmeHus ConHua u JlyHbsl, nBera Tedn,
ONITUYECKHUE SBJICHUS B atMocdepe (1BeT Heba, pedpakius, pagyra, MHPax)

3.28 TexHuueckue ycTpoicTBa: OYKM, NepuCKol, ¢oToanmnapar, OINTHYECKUE
CBETOBO/IbI

4 KBaHTOBEIE sIBICHUSA

4.1 PamnoaktuBHOCTE. Anb(a-, Oera-, ramma-u3inydeHus. Peaknuu anbda- u Oera-
pacnaza

4.2 OmnsiThl Pesepdopaa no paccesnuto anspa-uactuil. IlnanerapHas Mmoaens aroma

4.3 CocraB atromHoro siipa. M3oTomns

4.4 Ilepnon nonypacnajga aTOMHBIX SIAEp

4.5 SnepHsble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 M MACCOBOTO UUCE

4.6 ®dusnyeckue SABICHHUS B TNPUPOJE: ECTECTBEHHBI pPaJUOAKTHBHBIA (OH,
KOCMUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyYEHHE MPUPOJHBIX MUHEPAJIOB,
NeiCTBHE paJIMOAaKTUBHBIX M3ITy4YE€HUIN Ha OpraHU3M YeJoBeKa

4.7 TexHnuyeckue yCTpOICTBA: CIIEKTPOCKOI, MHAMBUAYAJIBHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACPHad SOHEPreTuKa




