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Beinucka uz OOII 000

3.1.9. PabGouass mporpamMma y4eOHoro mnpeamera «®Pusuka. ba3oBblii ypoBeHb» s
oOyuaromuxcs 7-9 kiaaccon

Ha u3ydenue ¢pusuku (6a30BbIii YpOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce - 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 NO3HAHMHU OKPY:KAKOIIEro Mupa.

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

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

Kak ¢usuka u 1pyrue ecTecTBEeHHbIE HAyKH U3Yy4alOT Mpupoy. EcrecTBeHHO-HAYYHBIN
METOJI IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
SKCIIEPUMEHT II0 TMPOBEpKEe THUMNoTe3, O0O0bsAcHeHue HabmogaemMoro spiaeHus. 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 JeJIeHNs HIKalbl U3MEPUTEIBLHOrO MpUodopa.
W3mepenne 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: NATBHOCTD IMOJIETA IIAPHKA,
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.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHHWE Ta30B, JKHJIKOCTEHM M  TBEPABIX
(KpucTaJuIM4eckux) Ted. B3auMocBs3b Mex1y CBOWMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJBL.

ko

Hemoncmpayuu.

1.  Habmionenue OpOyHOBCKOTO JBMXKEHUS.

2.  HaOmonenue nuddy3um.

3. HaOmromenue  sBneHU#,  OOBSICHSIONIMXCS  NPUTSDKEHUEM WU

OTTAJIKMBAHWEM YaCTHUI[ 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 JBHXKEHUS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElIeCTBa.

Cuna kak XxapakTepucTHka B3aumojeiictBus Tesn. Cuia ynpyroctd U 3akoH ['yka.
H3mepenue cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBiIeHHe TAroTeHus M cuia Tspkectu. 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.

Habnronenrne MexaHHYEeCKOTro ABMKEHUS Tea.

N3mepenue ckopocTy MPSIMOJIMHEHHOTO ABMXKEHUS.
Habnronenue siBieHUs] MHEPLIUH.

Haburoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEl.

. Crnoxenwue cui, HalPaBJICHHBIX IO OJHOM MPSMOIA.

Jlabopamopuvie pabomol u onvimol.

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

2.  OmpexneneHue cpeiHell CKOPOCTH CKOJBXKEHHs Opycka WU IIapuKa Io
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue MIOTHOCTH TBEPJOTO TeNa.

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

5. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBKEHHUS OT
Beca TeJla M XapakTepa COMPUKACAIONIUXCS TOBEPXHOCTEH.

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

HaBnenue. CnocoObl yMEHBIIEHHS | yBeNWYeHHs] JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JJaBJICHUS Tra3a oT o0beMa, Temnepartypsl. [lepegaua naBiaeHus TBEpIbIMU TellaMH,
KUAKOCTAMHU M razamu. 3akoH [lackans. [IHeBMaTmdeckue MalMHBI. 3aBUCUMOCTH J1aBICHUS
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 JaBiieHHS OT BBICOTHI HaJ 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.  3aBuUCUMOCTbH JJaBJI€HUS Tra3a OT TEMIIEPATYPHI.

2 [lepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

3. Coobmaromnyecs Cocy/Isl.

4.  T'mapaBinudeckuil mpecc.

5 [IposiBinenue neiicTBus aTMOCGHEPHOTO JaBICHHUS.

6.  3aBHCHMMOCTH BBITAIKHBAIOIICH CHIIBI OT 00BEMa MOTPYKEHHOW YacTH Tea
Y TUIOTHOCTH >KUJIKOCTH.

7.  PaBeHCTBO BBITAJKMBAIOIIEH CUIIBI BECY BHITECHEHHOMN YKUIKOCTH.

8.  VYcnoBue miaBaHMs TeN: IUIABaHUE WIN MOTPY)KEHUE TeNl B 3aBUCHMOCTH
OT COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00beMa MOTPY>KECHHOU B
KUAKOCTh YacTH TeJa.

2. OmpeneneHne  BBITATKUBAIONIEH  CHJIBI, JIUCTBYIOIIEW Ha  TEo,
MOTPYKEHHOE B XKHUJIKOCTb.

ocoukrwhE



3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIONICH CHUJIBI, IEHCTBYIOIIECH Ha TEIO
B KUJKOCTH, OT MACCHI TeJA.

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

5.  KonctpyupoBanue apeomeTpa WM KOHCTPYUPOBAaHHE 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 KIIJl HaKJIOHHOHN TIOCKOCTH.

4.  HM3ydeHue 3aKOHA COXpPaHEHHS] MEXaHUYECKON YHEPTHH.

8 kiacce

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KHHETUYECKOM 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-KUHETHUYecKoil Teopun. CMauyuBaHuE M KaNWUISIPHBIE 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 TernoTsl. YaenbHas TEMJIOEMKOCTh BellecTBA. TerIOOOMEH 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 CPEbl.

3aKOH COXpaHEHHS U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HaGmonenune OpOYHOBCKOTO JIBHKCHHS.
2. Ha6mropenue nuddysuu.

3.  HaOmromeHue siBIICHUH cMauWBaHUS U KalTWJUISIPHBIX SIBICHUH.

4.  HabmoaeHue TEII0BOro pacuIupeHust Tel.

5. l3meHeHuwe naBieHUs rasa npu MU3MEHEHHH O0beMa M HarpeBaHUM WU
OXJIAXKICHUHU.

6. IIpaBuia u3aMepeHus: TeMIEpaTyphl.

7 Bunel rernonepenaum.

8.  OxnaxxJaeHue Mpu COBEPIICHUN PAOOTHI.

9 HarpeBanue npu coBepiieHMH pabOThl BHEIIHUMH CHUJIAMHU.



10. CpaBHeHHE TEIUIOEMKOCTEH pa3IUYHbIX BEIIECTB.

11. HaOmroneHne KUIIEHU.

12. HaGmoneHue MocTOsIHCTBA TEMIIEPATyPhl IIPH TUIABICHUH.

13. Mozenu TEIUIOBEIX IBUTATEIEN.

Jlabopamopmuvie pabomul u onvimol.
OnbIThl 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.

2. OnsITH IO BRIPAIIMBAHHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WM caxapa.

3. OnbITel MO HAOJIIOJEHUIO TEMJIOBOTO PACHIMPEHMs Ta30B, JKUAKOCTEH U
TBEPAbIX TEIN.

4.  OmnpeneneHue JaBlieHUs BO3AyXa B OaJUIOHE LINpUIA.

5. OmnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb IaBJIIEHHUsS BO3JyXa OT €ro
0o0beMa M HarpeBaHMsI WM OXJIAXKAECHUS.

6. IIpoBepka rumoTe3bl TUHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOUKA KHUIKOCTU
B TEPMOMETPUYECKOHN TPYOKe OT TeMIepaTyphl.

7. HaOmromenue wuW3MEHEHMs BHYTPEHHEW OSHEPrHMM Tela B pe3ylbTaTe
TEeIuIoNnepeiauy U paboThl BHEIIHUX CHJI.

8.  HccnemoBaHue SIBICHHS TEIJIOOOMEHA TNPU CMEIIMBAHWUU XOJOTHOW H
Tropsiueu BOJIBI.

9. OnmnpeneneHnne KOJIMYECTBA  TEIUIOTHI, IIOJIYYEHHOTO BOJOW  IpH
TEII00OMEHE C HarpeThIM METAIIMYECKUM LIUIHHIPOM.

10. Ompenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npouecca UCIIApPEHUs.

12. OmnpeneneHre OTHOCUTEILHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

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 MIEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snektpuyeckux 3apsiioB. DIeMEHTapHBIN anekTpudeckuil 3apsia. CTtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

DNeKTpUUeCKUd TOK. YCIOBHS CYLIECTBOBAHUS BJIEKTPUUECKOTO TOKa. McTOuHMKH
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 37eKTpHUeckoro Toka. 3akoH JDxoyns-JIeHua. DnekTpuuyeckue
LENH U OTPEeOUTENN AIEKTPUUYECKON 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocTostHHBIE MarHuUTHI. B3anMoOAEeiCTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE IOJIE.
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. OJEKTPOJABHUIaTeNlb IIOCTOSSHHOro 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.

OnexTpusanus Tell.

JIBa posia AJIeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaTHuecKas HHIAYKIIHS.

3aKOH COXpaHEHHUs IIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY M TUANEKTPUKH.

MonenpoBaHuE CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO TOJIS.

NoookrwbdPE



8.  VCTOYHMKM MOCTOSTHHOTO TOKA.

9.  JlecTBUA ICKTPUIECKOTO TOKA.

10. DnekTpuYecKuit TOK B )KUIKOCTH.

11. T 'a30BwIif pa3ps.

12. HW3mepeHue CHIIbI TOKA aMIIEPMETPOM.

13. U3mepeHue 3MeKTPUUECKOr0 HAIPSXKEHUS! BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBICHUI.

15. BsaumojeicTBUE NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3ACiICHUs MOTIOCOB MarHUTA.

17. MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MaruuTtHoe nojie ToKa. JNeKTPOMarHur.

20. Jle¥icTBHME MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

21. DnekTpoABHUraTelsb MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBJICHHSI SJICKTPOMArHUTHON HHTYKITUH.

23.  Omnprter @apanes.

24. 3aBUCUMOCTH HANpaBICHUS WHIYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHUKHOBEHHUS.

25. DrexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

1. Omneitel Mo HAOMIONCHHWIO OJCKTPH3AIMM TeN WHAYKIHEW W IpHU
CONPUKOCHOBEHHH.

2. HccnemoBanue JeHCTBUSL DJICKTPUYECKOTO TIONISI HA TIPOBOJHUKH U
TUDIIEKTPUKU.

3. CoOopka u mpoBepka pabOThI AIMEKTPUUCSCKON TN TTOCTOSTHHOTO TOKA.

4.  V3MepeHue u peryaupoBaHue CHIIbI TOKA.

5.  V3mepeHue u peryaupoBaHUE HAPSHKSHUS.

6. HccnemoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 PE3UcTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.

7. OHLITBI, ACMOHCTpUpYOIue 3aBUCHUMOCTH QJICKTPHUYCCKOI'O
COIIPOTUBJICHUA TMPOBOAHHWKA OT €ro [JIWHBI, IUIOMAAW IMONCPEYHOro CCUCHUSA U
MaTepurajia.

8. IlpoBepka mpaBWiIa CIOXKEHHS HANPSHKEHUH MPH TIOCIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBwia JJsi CHJIBI TOKa MpPH IMapajuIeIbHOM COEAMHEHUH
PE3UCTOPOB.

10. OmnpenencHue padbOTHI AEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOp.

11. OmnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIJAENSEMON Ha
pesucrope.

12. HccnenoBaHue 3aBHUCUMOCTH CHJIBI TOKA, MIYLIET0 4yepe3 JaMIOYKy, OT
HaIIpsDKEHUS Ha HEel.

13. Omnpenenenune KIIJ] HarpeBarens.

14. HccnemoBaHne MarHUTHOTO B3aMMOJCHUCTBUS MIOCTOSTHHBIX MarHUTOB.

15. H3yyeHue MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB MIPU UX 00BEANHEHUN
U pa3JIelCHHH.

16. HccnenoBaHue AEHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

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

18. H3yuyeHwue AEHCTBUS MarHUTHOTO TOJISI HA IPOBOJHHK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHue paboThl JIEKTPOABUTATENs.

20. Hszmepenue KI1J] anexTpoaBHUTaTeIbHON YCTAHOBKH.

21. OnbITl MO UCCIEIOBAaHUIO SBJICHUS JJIEKTPOMArHUTHOM WHAYKIUH:
UCCIIeIOBAaHNE U3MEHEHNH 3HAYCHUS M HATIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 kjaacc
Pa3zgen 8. Mexannueckue siBJICHHUS.



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

Yckopenue. PaBHOyckopeHHOE TpsMOJMHEHHOe nBUxkeHHe. (CBOOOTHOE majieHue.
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.
JBwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. Heecomocts
HEPErpy3KH.

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.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa cui TsyKecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHMYECKOTO JBM)KEHHUS T€la OTHOCUTEJIBHO PAa3HBIX TEJ
OTCUeTA.

2. CpaBHeHHE TyTe€Hd WM TPACKTOPHUU JBHWKECHHS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIbHO PAa3HBIX TEJ OTCYETA.

3. HM3mepeHue CKOPOCTH U YCKOPEHHSI MIPSIMOJIMHEHHOTO JIBHKEHHUSL.

4.  VccnepoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JBUKCHHUSL.

5.  HaGmronenue nBuKeHUs TeNa MO OKPYKHOCTH.

6. HaOmromeHue MexaHMUYECKUX SBJICHUH, MPOMCXOIAIINX B CUCTEME OTCUeTa
«Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHUU OTHOCUTEIBHO KaOWMHETa
(bu3MKH.

7.  3aBUCHUMOCTb YCKOpPEHHS Tejla OT MacChl Tella U JECHUCTBYIOIIEH Ha HEro
CHJIBI.

8.  HaOmromenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9.  H3MeHeHue Beca Telsla IPU YCKOPEHHOM JIBUKEHHH.

10. Tlepemaya ummysbca IpU B3aUMOJICHCTBHUU Tell.

11. TIlpeoGpa3oBaHus SHEPTUH MIPU B3AUMOJICHCTBUHU TEII.

12.  CoxpaHeHmne UMIyibca IPU HEYIPYTOM B3aUMOJICHCTBHH.

13. Coxpanenue umnysibca Ipu abCOIIOTHO YIIPYroM B3aUMOIEHCTBUU.

14. HabGmroneHue peakKTUBHOTO JIBHKEHUS.

15. CoxpaHeHne MeXaHUYECKOI SHEPTHH MPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHHe MEXaHHMYECKOW YHEPTHUU TIPH IBMKCHUH Tella O IeHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.  KoHcrpynpoBaHue TpakTa Ui pa3roHa M JajJbHEWUIIEro paBHOMEPHOTO
JBUKEHUS IIApUKa WU TETEKKH.

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

3. OmnpezneneHue yCKOpPEHHs Tela IMPH PABHOYCKOPEHHOM JBIKEHHU I1O
HAaKJIOHHOM INIOCKOCTH.

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



5. IlpoBepka THIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHHH 0€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCSI KaK psJ HEUETHBIX YHCEI, TO COOTBETCTBYIOIIUE
POMEXYTKHU BPEMEHHU OJMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBl TPEHHS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOT'O JJaBJICHHUS.

7.  Omnpenenenne k03P GUIIUEHTA TPEHUS CKOTBKCHUS.

8.  Omnpenenenue )XeCTKOCTU MPY>KUHBI.

9.  Omnpenenenue paboOThI CUJIbI TPEHUS ITPU PABHOMEPHOM JBUKEHHUH Teja 10
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Ompenenenne pabOTHl CHJIBI YOPYTrOCTH HpH TMOABEME Tpy3a C
UCTIOJIb30BaHUEM HENOIBIKHOTO U TIOABMKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPaHCHHUsSI SHEPTHH.

Pa3nesn 9. Mexannueckne Kos1e0aHUsI M BOJHBI.

KonebarenbHoe amxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHMIA: MEPHOJ], YacToTa,
aMIMTyna. MareMatud4ecKuil W NPY)KMHHBIM MasATHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxatomme kojeOaHus. Bwinyxkaennsle kojeOanus. Pe3onanc. MexaHudeckue
BosiHBI. CBolicTBa MexaHW4eckux BoJH. [IpomonpHble U MonepedyHsle 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.

Habmroenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSXKECTH U CUIIBI 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. OmpeneneHue 4YacToTbl H Tepuoja KoJeOaHW MaTeMaTHYeCKOTro
MasiTHUKA.

2.  OmnpexneneHue 4acTOTHI U MIEPHOAA KOJICOAHUH TIPYKUHHOTO MassTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MepHoja KojeOaHUH MOJBEIIEHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.

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

5.  IlpoBepka HE3aBUCHUMOCTH Nepuojia KojaeOaHUH Irpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITh, JEMOHCTPHPYIOIIME 3aBUCHUMOCTh  IepHOJa  KoJeOaHUil
NPYKUHHOI'O MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. HM3mepeHue ycKopeHHs CBOOOIHOTO MaICHUS.

Pa3nea 10. D1eKTpOMarHuTHoOeE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJje. DJIEeKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BouH. [lIkana 31nexkTpoMarHuTHbIX BOJH. Vcrionb30BaHNUE 37€KTPOMAarHUTHBIX BOJIH JAJIsi COTOBOM
CBSI3H.

oakrwdE

DnekTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1.  CaoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2.  BomHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. U3yyeHwe CBOUCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBID MOOHMIEHOTO
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 OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.



JIunza. Xon nydweir B simH3ze. OnTuueckas cucrtema ¢oroannapara, MHUKPOCKONa MU
Teneckomna. ['a3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue Oenmoro ceera B cmekTp. OnbiTel HpioToHa. ClokKeHHE CHIEKTPaIbHBIX
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 yIjla OTPa)X€HHUs CBETOBOrO Jyda OT yrjia
NaJCHHUS.
2.  H3yueHue XxapakTepUCTHK MU300paKEHUS MPEIMETa B TUIOCKOM 3€pKaJIe.
3.  HccnenoBanue 3aBUCHMOCTH yriia MPEIOMIICHHS] CBETOBOTO Jiyda OT yria
NaJICHUsI Ha TPAHULIE «BO3YX-CTEKIIO».
4.  TlonyuyeHue u300paskeHUH C MOMOIIBIO COOUPAIOIIECH TUH3BI.
5. Onpenenenne (HOKYCHOTO PAaCCTOSIHHS M ONTUYECKON CHIIBI COOMparomeit

ROoo~NoGa~LNE

JIMH3BL.
6.  OnbITH O PA3JIOKEHHUIO OEIIOTO CBETA B CHEKTP.
7. OnbIThl 1O BOCHPHUATHIO IIBETA MPEIMETOB NPU UX HAOIIOJIEHUM Yepes3
L[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KpantoBuIe siBJeHUS.

OmnsiTel Pesepdopna u mianeraprnas moaens atoma. Mozens aroma bopa. Mcnyckanue
Y TIOTJIONIEHNE cBeTa aToMOM. KBaHThI. JInHeuaTele CieKTphl.

PanunoaktuBHOCTh. Anb(a-, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas wmopgens atoMmHoro szapa. HM3oronsl. PannoaktuBHble mpeBpameHus. Ilepuon
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. JleiMcTBUS paAMOAKTUBHBIX H3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrneKTphl pa3aIMYHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

Habmionenue Tpexo B kamepe Busbcona.

Pabora cueTyrka HOHU3UPYIOMINX U3TYyICHHH.

Peructpanus nznydeHus NpupoaHbIX MUHEPAJIOB U IIPOAYKTOB.

ﬂaéopamopuwe pabomout u onvimol.
1. HaOmozneHue CIUIOMIHBIX U JMHEHYATHIX CIIEKTPOB U3ITYUEHUSI.
2. HccnemoBaHwe TPEKOB: M3MEpPEHHE JHEPTHM YaCTHIBI TIO TOPMO3HOMY
nyTH (1o ¢otorpadusim).

3.  H3mepenue paanoakTHBHOTO (oHA.

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.

coarwNE



IIpy wu3yd4eHMM [OAHHOIO MOAYJSA PEAIU3YIOTCA U CUCTEMATU3UPYIOTCA BHJIBI
NESITEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHKEHHME TNPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB 00ydeHUs, (HOpMUpPYETCs eCTeCTBEHHOHAyYHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIICIOBAHMS SIBICHHUW IPUPOABI U TEXHUKH,
OBJIQICHUE YMEHHUSAMHU OOBSICHATh (U3MUECKUE SBICHHS, NPUMEHSS IOJydYCHHbIC 3HAHUS,
peuiars 3a1a4M, B TOM YHUCIIE KAUECTBCHHBIE U OKCIICPUMEHTAJILHBIE.

[IpyHOMNIAATBHO NEATEIBHOCTHBIM XapakTep NaHHOIO paslerna pealu3yercs 3a Cuer
TOT0, 4TO 0OYUaIOIIUECs BBIIOIHSIOT 3a/laHus, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE IIOJIYYE€HHBIX 3HAHUI pacro3HaBaTh W HAy4YHO OOBSICHATH (U3NUYECKHE
ABJICHUS B OKPY’KAIOILEH IPUPOJIE U IIOBCETHEBHOW KU3HU;

WCIOJIb30BATh HAYYHBIE METO/Ibl MCCIICAOBAHMS (PH3UUECKUX SBJICHHIA, B TOM YHCIE IS
IIPOBEPKU TUIIOTE3 U MOIYYEHUs TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, Hay4yHbIE OCHOBBI HamOojiee BaXXHBIX JIOCTHIKCHHUH COBPEMEHHBIX
TEXHOJIOTHH, HallpUMep, NMPAKTUYECKOTO0 HCIIOJIB30BAHUS Pa3IMYHBIX UCTOYHMKOB DHEPIUU Ha
OCHOBE 3aKOHA IIPEBPAIICHUSA U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB DHEPTUU.

IInanupyemMble pe3yabTaThbl OCBOEHUSI MpopramMmbl no ¢usnke. Mzyuenue Gpusnku
Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HAaIPaBIEHO HAa JOCTHXXEHHE JIMYHOCTHBIX,
METaNnpeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3Y/IbTATOB.

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;

- IEHHOCTHOE OTHOIICHUE K IOCTHKECHUSAM POCCUHCKUX YUEHBIX-(PH3HKOB;

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

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

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITUYECKUX PUHLUIIOB B I€ATEIbHOCTH YUEHOI'O;

3) 3¢TeTHYeCKOro BOCIUTAHMS:

- BOCHpPUATHE DOCTETUYECKMX KayecTB (PU3MUECKOW HayKU: €€ TapMOHHUYHOIO
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(OpMHUPOBAHHOCTh HaBbIKa pe(IEKCHUH, MPU3HAHUE CBOErO IpaBa Ha OUIMOKY U
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- 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
OKpYXKarollel cpelibl, MIaHUPOBAHUS MOCTYNKOB M OLEHKH HUX BO3MOXHBIX TOCIEICTBUHN NI
OKpYXKaroIlel Cpeibl;

- OCO3HaHMe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOJIeM U IyTel UX pelieHus;

8) amanTanmuyu K H3MEHSIOLIUMCS YCJIOBHSM COMUATBLHON M MPUPOAHOM Cpeabl:

- MOTPeOHOCTh BO B3aUMOJECHCTBUM IPHU BBHINOJIHEHUU HCCIEAOBAaHUNW 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;

- CTpeMiIeHHE 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
oOpa3oBanusi 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 pacCMaTpUBAEMBbIX (paKTaX, 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
(bU3HYEeCKU HKCTIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,

- OLIEHWBATh HA MPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(OpMAINIO, MTOTYYEHHYIO B X0
WCCJICTIOBAHMSI MITH SKCTICPUMEHTA;

- 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
WLTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXeMaMH, JuarpaMMaMi, HHOU Tpadukoi 1
X KOMOMHAITASIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YieOHbI€ 1eiCTBUS:

- 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 pe3ylbTaThl 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, Mepefaya AaBJICHHs] TBEPABIMHU TelaMH, KUAKOCTIMH U
razamu, arMocepHOoe AaBJICeHHE, IUIaBaHWE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEpruu) 1o
OMHCAaHUIO HUX XapaKTEPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOUIMX JaHHOE
duznyecKoe sIBICHUE;

- pacro3HaBaTh NMPOSABICHUE 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(EepHOTO JaBJICHUS HA JKMBOW OpPraHW3M, IUIaBaHHE PbIO, PHIYard B TEJE YEIOBEKa, 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, IJIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPENHSSA CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJla TPEHHsI, JaBlieHHe (TBepAOro Teja, XKHUIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MeXaHW4eckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KO3(QUIIMEHT TOJIE3HOTO JIEHCTBUS MEXaHHW3MOB, KMHETHYECKas W MOTEHIUAJIbHAsl SHEPrus),
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 pbryara (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 CHUTyallMil IpPaKTUKO-OPUEHTHPOBAHHOI'O  XapaKTepa: BbIABIATH IPUUYHUHHO-
CJICZICTBEHHBIEC CBSI3U, CTPOUTh OOBSCHEHHWE M3 1-2 JIOrMYyeckux LIaroB ¢ omnopoil Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

- pewiath pacueTHble 3amadyd B 1-2 JelcTBUS, UCHOJIb3yd 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 MPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh IPU MOMOIIM (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 MPUHIUNBI 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 OMOPOM Ha UX OMHCaHUs (B TOM YHUCIIE: MOAIIMIHUKNA, YCTPOICTBO BOAOIPOBOA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), MCIOJB3Ys
3HaHHA O CBOWCTBaX (U3MYECKUX SABJIEHUN U HE0OXonuMble (PU3UYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

- TPUBOAUTH NpUMEpbl (HAXOAUTh HHPOPMALHUIO O MpHUMEpax) 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;

- UCTIOJIb30BaTh MPH BBHIMOJTHCHUH YIEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATypPy
(U3UYECKOTO COJIEp)KaHUsI, CIPABOYHBIE MaTepUalibl, pecypchl ceth MHTEpHeT, BIaaeTh
npreMaMHd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMAMKA W3 OIHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

- cOo3/1aBaTh COOCTBEHHBIC KPAaTKHUE MMCHMEHHBIC U YCTHBIE COOOIIEHUSI 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, CONPOBOXKJIATh BHICTYILJICHUE
MPE3EHTALUEM;

- MIPY BBITIOJHEHUN y4EOHBIX IIPOCKTOB U UCCIICIOBAHUIA pactpenessaTh 00s3aHHOCTH B
rpynmne B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJladaMH, CJICTUTh 32 BBINOJHEHHWEM TLIaHA
JIEHCTBUM, aJeKBATHO OIEHHWBATh COOCTBEHHBIN BKJIAJl B JEATEILHOCTH TPYIIIBI, BHICTPAaUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsi MHCHUE OKPYKAFOIIIHX.

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

- UCTOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBH)KEHHE 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, 3JICKTPOMAarHWTHAash WHIYKIHS) [0 OMHCAHUI0O UX XapaKTEPHBIX CBOWCTB W HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONINX JaHHOE (PU3NICCKOE SBIICHUE;

- 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,
OTHOCUTENIbHAs BIAXHOCTh BO31yXa, OSJCKTPUUECKUN 3apsiji, CWIa TOKa, JIIEKTPUUYECKOE
HaNpsDKEHUE, COMPOTHRIICHWE TPOBOJHUKA, YIEIBHOE CONPOTHBJICHHWE BEIIECTBA, paboTa M
MOIIIHOCTh JJIEKTPUYECKOTO TOKA), MPH OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT
UCIIOJIb3YEMBIX BEJTUYHH, 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-OPUEHTHPOBAHHOTO XapaKTepa: BISBIATH MPUINHHO-CIIEICTBEHHBIEC CBSI3H,



CTpOUTh OOBSICHEHHE W3 1-2 JOTMYECKUX IIaroB ¢ Omopoi Ha 1-2 W3yuyeHHBIX CBOICTBa
(GU3NYECKUX SIBICHUH, PU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

- pemiath pacueTHbE 3amadyd B 2-3 JEWCTBUS, HUCHOJIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCIOBMs 3aJaud 3alHChIBATh
KpaTKoe YCJIOBHUE, BBISBIIATH HEIOCTATOK JAHHBIX JJIsl PEIICHHs 3a/Ja4H, 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, HCIIOJIb3YSl 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, TeMIepaTypsbl,
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
IPEIIIOJIOKEHNS, COOMpPaTh YCTAHOBKY M3 IPEAJIOKEHHOTO OOOPYAOBAHMS, OMUCHIBATH 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 HCCIIEIOBAHMS;

- 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
npyu oOpalleHuu ¢ MNpuOopaMM MW TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMs 3]I0pOBBS H
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 IPY BBHIMOJIHEHUH YYeOHBIX 33aHUN HAYYHO-TIOMYJSPHYIO JIUTEPATYPY
(GU3n4ecKoro cojJepXaHus, CIPaBOYHbIC MaTepHualbl, pecypcbl cetu MHTepHer, BianeTh
npreMaMHM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHuss HH(GOpMAIMM U3 OJHOW 3HAKOBOM
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
pacrpenenaTs 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 mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
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 JAIIbHO30PKOCTh, CIEKTPbl UCITYCKaHHs U MOIJIOIIEHUs, albda-, 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,
[IOJIHOE BHYTPEHHEE OTpaKEHUE CBETa, pa3joKeHUue Oeloro cBeTa B CIEKTP U CIOKEHHE
CHEKTPAJIbHBIX LIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs pPaJHMOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CrneKkTpa H3JIy4eHMs]) MO ONHCAHMIO 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, ONTUYECKUE 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,
IepeMelieHre, IyTh, yIJIoBas CKOPOCTb, CHJIA TPEHUs, CHJIA YIPYIOCTH, CHJAa TSKECTH,
YCKOpEHUe CBOOOJHOIrO MaJeHusi, BEC Tela, MUMITYJIbC Tejla, UMIYJIbC CHIJIbI, MEXaHUYeCcKas
paboTa M MOIIHOCTb, MOTEHIMAJIbHAS SHEPrus Tena, MOJHATOr0 HaJ| MOBEPXHOCTHIO 3EMIIH,
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
CUTYallMil MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE W3 2-3 JIOTMYECKUX IIaroB € OMOpOM Ha 2-3 W3YyYeHHBIX CBOICTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

- peumiatb pacyeTHbIC 3aJayd (OmuparouIuMecs Ha CHUCTeMy U3 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 JJIs 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  MPaBWIBHOCTh MOpSAKAa TMPOBEACHHSI  MCCIEAOBaHUS, JeJaTb  BBIBOBI,
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 MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a 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 coOMparomiei JInH3e, HaOIr0IeHHe CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyYCHUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000PYAOBaHHUS, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

- MPOBOJUTH MPH HEOOXOJMMOCTH CEPHUIO MPSMBIX H3MEPEHUH, OMpenessis cpeiaHee
3HAYCHHUE U3MEPSIEMOI BeTMYUHBI ((DOKYCHOE PacCTOSIHUE COOMPAONICH JTUH3bI), 00OCHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

- MPOBOJIUTH HCCJIEIOBAHUE 3aBUCHUMOCTEH (DM3MYECKHX BEIWYHMH C HCIIOJIb30BAaHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH IpPHU PaBHOYCKOPEHHOM JIBIXKEHUHM 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):
IUIAHUPOBATh MCCIIE0BAHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (DUKCHUPOBATh PE3YIbTAThI
MOJTYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUYHH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM MCCIIEI0BaHUS;

- TNPOBOAUTH KOCBEHHbIE H3MEPEHHUs (U3NYECKUX BEJIWYMH (CpeAHss CKOpOCTbh U
YCKOpEHHEe Tejla INpU pPABHOYCKOPEHHOM JIB)KEHUHU, YCKOPEHHE CBOOOJHOrO MaJeHMUS,
KECTKOCTh MPYKUHBI, KO3()PUIMEHT TpEeHUsI CKOIbKEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
4yacToTa M MepuoJl KojeOaHui MaTeMaTUYECKOTro M MPYKUHHOTO MasiTHUKOB, ONTHYECKAsl cHjia
coOuparomield  JHUH3BI, PAAMOAKTUBHBIN  (OH): MIAaHUPOBATH H3MEpPEHHUs, COOUpaTh
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;

- pa3nuyYaTh OCHOBHBIE NMPHU3HAKM H3YYEHHBIX (DU3UYECKHX MOJENel: MaTepuanbHas
TOUYKa, aOCOIOTHO TBEPJOE TEJI0, TOUEYHbI MCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, TJIaHEeTapHas
MO/IeJIb aTOMa, HYKJIOHHAast MOJIEJIb ATOMHOTO $1]1pa;

- XapakTepu30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM HAa MX ONMCAHHUA (B TOM YHCIE: CIHMJIOMETP, JATYMKU IOJIOKEHUS,
paccTosiHUSL W YCKOpPEHHUsS, pakKeTa, 3XOJIOT, OYKH, MEepUCKol, (GoToanmapar, ONTHUYECKHE
CBETOBOJIbl, CIEKTPOCKOII, J03MMETp, Kamepa BuibcoHa), Mcnonb3ysd 3HaHMS O CBOMCTBax
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUYECKIE 3aKOHOMEPHOCTH;

- UCIOJIb30BATh CXEMbI U CXEMaTUYHbIE PUCYHKHM M3Y4YEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MNPUOOPOB M TEXHOJOTMYECKUX TMPOLECCOB MpPHU PEIIEHUH y4eOHO-
NPAaKTUYECKUX 3aJ]1a4, ONTHYECKUE CXEMBI JJIsi IOCTPOEHUS N300pakeHUI B MIIOCKOM 3epKaje U
coOuparoIie JTMH3E;



- TNPUBOIUTH MNPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MPHUMEPax) MPAKTHYECKOTO
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEJIHEBHOW JKM3HU A oOecrieueHHus 0€30MacHOCTH
npu oOpalieHuu ¢ MpuOOpaMH U TEXHHUYECKUMH 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(POpPMAIH HA OCHOBE MMEIOIIUXCS 3HAHUMA U JIOTOJHUTEILHBIX
UCTOYHUKOB,;

- FICTIOJIB30BAaTh TP BBHIMOJIHEHUH Y4eOHBIX 3aaHUi HAyYHO-TIOMYJISIPHYIO JTUTEPATypy
(GU3M4ecKoro cojJepXaHus, CIPaBOYHbIE MaTepHualbl, pecypcbl cetu MHTepHer, BianeTh
npreMaMH KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HH(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
HpOeKTHOf/’I HJIN I/ICCJIGILOBaTeHBCKOfI ACATCIIbBHOCTHU, 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 pasnesnoB u KomnnuectBo yacos DnekTpoHHbIE (U POBLIC)
/1 TEM MPOTPaMMBI Beero ||Kontpons || TIpaktiue 00pazoBaTesbHbIE PECYPCHI
HBIC CKHue
paboThl || paboThI

‘Pa3z[e.11 1. ®u3uka u ee poJib B NO3HAHUM OKPYKAIOIIEr0o MUPa ‘

1.1 |®usuka - HayKa o IpUPOAE 2 OI'NC  «Moss  mKosa»
(YuuBepcanbHast
oubnmoreka 1 poBOro
00pa3oBaTeNbHOTO
KOHTEHTA)

1.2 ||®usnyeckue BEINIHHEI 2 1 OI'NC  «Most  mKosa»
(YHuBepcanbHas
O6ubamoreka uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA)

1.3 ||[EcTecTBeHHOHAy4YHBII 2 1 OI'NC «Mos  mkosa»

METO/I TO3HAHUS (YHuBepcanbHas

6ubnuoreka U poBOro
00pazoBaTeNbHOTO
KOHTEHTA)

Htoro no pazneny 6

Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHUH BellleCTBA ‘

2.1 ||Crpoenue BemiecTBa 1 OI'UC «Most  mIkoiay
(YuuBepcanbHast
6ubnuoreka u(ppoBOro
00pazoBaTeIbHOTO
KOHTEHTA)

2.2 ||/IBmxeHHE | 2 1 OI'MC  «Mos  mkona»
B3aUMOJICHCTBUE YaCTHUIL] (YuuBepcanbHast

BELIECTBA 6ubnuoreka U poBOro
00pazoBaTenbHOTO
KOHTEHTA)




Ne || HaumeHnoBanue pasnesnos u KomnnuectBo yacos ‘ OnexTpoHHbIe (I POBLIE)

n/n TEM IPOTrpaMMBbl Beero ||Kontpous || TIpaktide o0pa3oBaTeNbHbIE PECYPChHI

HbIE CKHe
paboTbl | paboThI
2.3 ||ArperatHble cocTosiHusA| 2 OI'NC  «Moss  mKosa»
BEleCTBa (YuuBepcanbHast
o6ubnuoreka uuppoBoro
00pa30BaTebHOTO
KOHTCHTA)

|I/IToro 1o pazjaeny “ ) H ‘

|Pa3z1e.11 3. JIBusKeHue U B3aUMO/IelicTBHE TeJl ‘

3.1 |[MexaHUYeCKOE ABUKEHUE 4 OI'UC «Most  mKoiay
(YuuBepcanbHast
OoubIMoTeKa ugpoBoro
00pa3oBaTeIbLHOTO
KOHTCHTA)

3.2 |[huepius, macca, 4 1 OI'UC  «Moss  mKojay

IJIOTHOCTh (YuuBepcanbHast
OoubIMoTeKa g poBoro
00pa3zoBaTeNbHOTO
KOHTCHTA)

3.3 ||Cuna. Bugsl cuin 14 1 2 OI'UC «Most  mIKoma»
(YuuepcanbHast
OoubIMoTeKa g poBoro
00pazoBaTenbHOTO
KOHTEHTA)

‘I/ITOFO 1o pazjaeny H 22 H ‘

‘Pas)le.ﬂ 4. JlaBjieHHEe TBEPABIX TeJl, :)KHIKOCTEell U ra3oB ‘

4.1 |/laBneHue. [lepenaual| 3 OI'UC  «Most  mIKonay

JaBJICHUS TBEPABIMU (YuauBepcanbHast

TEJIaMH, KUIKOCTIMH H O6ubanoreka uudpoBoro

razamu 00pa3oBaTeNLHOTO
KOHTEHTA)

4.2 | [laBneHue KUIKOCTH 5 OI'UC «Most  mIKoma»
(YuuBepcanbHast
6ubnuoreka U poBOro
00pazoBaTeNbHOTO
KOHTEHTA)

4.3 ||AT™MocdepHOe 1aBiIeHNe 6 OI'NC «Mos  mkona»
(YuuBepcanbHast
6ubnuoreka u(ppoBOro
00pazoBaTenbHOTO
KOHTEHTA)

4.4 | [elicTBUE XMAKOCTH U Tra3a 8 1 3 OI'UC «Most  mIkoiay

Ha TIOTPY)KEHHOE B HHUX (YauBepcanpHast

TEJ0 oubnmoreka udpoBoro
00pazoBaTeIbHOTO
KOHTEHTA)

‘HTOFO o pazaeny H 22 H ‘

‘Pasz]e.n S. PaboTra u MOIIHOCTE. DHEPrust




Ne || HaumeHnoBanue pasnesnos u KomnnuectBo yacos ‘ OnexTpoHHbIe (I POBLIE)
n/n TEM IPOTrpaMMBbl Beero ||Kontpous || TIpaktide o0pa3oBaTeNbHbIE PECYPChHI
HbIE CKHe
paboTbl | paboThI

5.1 |[PabGoTa u MOIIHOCTH 3 1 OIUC  «Most  miKosa»
(YauBepcanpHas
o6ubnuoreka uuppoBoro
00pa30BaTebHOTO
KOHTCHTA)

5.2 |[IIpocThie MEXaHU3MBI ) 1 OI'NC  «Moss  mkosa»
(YauBepcanpHas
o6ubnuoreka 1 poBOro
00pa30BaTebHOTO
KOHTCHTA)

5.3 |MexaHu4eckast SHEPTUS 5 1 1 OI'UC «Most  mKoyIay
(YuuBepcanbHast
OoubIMoTeKa g poBoro
00pazoBaTeNbHOTO
KOHTCHTA)

‘I/ITOFO 0 pazeny ‘ 13 H ‘

OBLIEE KOJIMYECTBO 68 3 12

YACOB I10 I[TPOT'PAMME

8 kiacc
Ne ||HaumeHnoBanue pasniesnoB u KonnuecTBo yacos DnexTpoHHbIe (IIUPOBLIE)
n/n TEM MPOTPaMMBbI Beero || Kowtpon || Tpaxriu o0pazoBaTenbHBIE PECYPCHI
bHBIC €CKHe
paboThl || paboOTHI
‘Pas)le.n 1. TenioBbIe sIBJICHUA ‘
1.1 |[Crpoenue u  cBoiicTBa 7 OI'NC  «Most  mKosa»
BEIlIECTBA (YHuBepcanbHas

6ubanoreka uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA)

1.2 ||TerutoBbIe mpoOIIECCHI 22 1 ) OI'NC  «Most  mKona»
(YHuBepcanbHas
6ubanoreka uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA)

‘I/ITOI“O o pazzaeny H 29 H ‘

‘Pamen 2. DyIeKTpHYeCKHEe U MATHUTHDIE SIBJICHUS ‘

2.1 |[DnekTpuueckue  3apsbl. 7 1 OI'NC  «Moss  mkosa»

3apsUKeHHbIE Tella MU MX (YuuBepcanbHast

B3aUMO/ICCTBUE oubnmoreka 1 poBOro
00pazoBaTeIbHOTO
KOHTEHTA)

2.2 |[TocTtosHHBII 21 1 7 OI'NMC  «Moss  mikona»

SJIEKTPUIECKUN TOK (YuuBepcanbHast
6ubnuoreka U poBOro
00pazoBaTenbHOTO
KOHTEHTA)




/o

TEM IIPOTPaMMBbI

Neo  ||HaumeHOBaHME pa3iesioB U KonunuecTBo acos DOnekTpoHHbIE (IUPPOBHIE)
n/m TEM MPOTrpaMMbI Beero ||Kontpon |[TIpaxtuu o0pa3oBaTenbHBIC PECYPCHI
bHBIC €CKHue
paboThl || pabOTHI
2.3 ||MarHuTHEbIE SIBICHUS 6 1 15 OI'NUC  «Most  miKosa»
(YauBepcanpHas
6ubnuoreka uuppoBOro
00pa3oBaTeLHOTO
KOHTCHTA)
2.4 |[DnekTpoMarHuTHAas ) OI'NC  «Moss  mKosa»
WHTYKIIHS (YHuBepcanbHas
o6ubnuoreka uuppoBoro
00pa3oBaTeNLHOTO
KOHTCHTA)
|I/IToro o pas3zeny | 39 H ‘
OBILEE KOJIMYECTBO 68 3 14.5
UYACOB I10 [TPOTPAMME
9 knace
Ne || HaumeHOBaHHE pa3lieiioB U KonnyectBo yacos DnexkTpoHHbIe (1U(POBHIC)

Bcero

KonTpons
HBIC
paboThI

[IpakTnue
CKHue
paboThI

o0Opa3oBaTeibHbIE PECYPCHI

‘Paaneﬂ 1. Mexannueckue siBJeHHUS

11

MexaHuueckoe ABUKEHUE U

CII0COOBI €0 OMKMCAHM

10

OI'MC «Mos
(YuuBepcanbHast
Ooubnmoreka U (poBOTO
00pa3oBaTeNbHOTO
KOHTEHTA)

HIKOJIa»

1.2

B3aumoaelicTtBue Tei

20

OI'NC  «Mos
(YHuBepcanbHas
6ubanoreka uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA)

HIKOJIa»

1.3

3aKOHbBI COXPAHEHHUS

10

OI'NC  «Mos
(YHuBepcanbHas
6ubanoreka uudpoBoro
00pa3oBaTeNbHOTO

HIKOJIa»

KOHTEHTA)

‘I/ITOI“O 110 pa3zeny

|40 |

‘Pamen 2. MexaHH4YecKHe KO0J1€0aHUS U BOJTHBI

2.1

MexaHn4eCcKHe KoacOaHus

7

1

OI'NC «Mos
(YuuBepcanbHast
6ubnuoreka u(ppoBOro
00pazoBaTeIbHOTO
KOHTEHTA)

mIKoJa»

2.2

MexaHU4eCcKHEe BOJIHEI. 3By1(

OI'NC  «Mos
(YuuBepcanbHast
6ubnuoreka U poBOro
00pazoBaTenbHOTO
KOHTEHTA)

mIKoJa»




Ne || HaumeHnoBaHME pa3iesioB U KomnuecTBo vacoB DnekTpoHHbIEe (IU(PPOBEIE)
n/m TEM MPOTPaMMBbI Beero ||Kontpous || TIpaktide o0Opa3oBaTenbHbIC PECYPCHI
HBIC CKHe
paboTbl | paboThI
|I/IToro 1o pazjaeny “ 15 H ‘

|Pa311e.11 3. 3J'[eKTp0MaFHI/ITH06 moJi€ U 3JICKTPOMATIrHUTHBIC BOJIHBI

3.1 | 9nekTpoMarHuTHOE ToJie U 6 2 OI'UC «Most  mKoyIay
3JIEKTPOMArHUTHBIE BOJIHEI (YHuBepcanbHas
OoubMoTeKa ugpoBoro
00pa30BaTeILHOTO
KOHTEHTA)
‘I/ITOFO o pazjaeny H 6 H ‘
‘Pasueﬂ 4. CBeTOBbI€ AIBJICHUSA ‘
4.1||3axoHbI pacpOCTpaHEHUs 6 2 OI'NC  «Moss  mkosa»
CBETa (YHuBepcanbHas
O6ubnmoreka 1 poBOro
00pa3oBaTeLHOTO
KOHTCHTA)
4.2 |JInH3BI U OITUYECKUE 6 3 OI'UC  «Most  mKosIay
prOOpbI (YuuBepcanbHast
oubnmoreka 1 poBOro
00pa3oBaTeILHOTO
KOHTCHTA)
4.3 |[Pa3noxenue 0eoro cBera B 3 2 OI'UC  «Most  mKonay
CIIEKTP (YHuBepcanbHas
o6ubnmoreka 1 poBOro
00pa3oBaTeILHOTO
KOHTEHTA)
‘I/ITOFO 1o pazjaeny H 15 H ‘
‘Pa3ne.11 S. KBaHTOBBIC AIB/ICHHA ‘
5.1|hcnyckanre U MOTIONIEHUE 4 1 OI'UC «Most  mIKoma»
CBETa aTOMOM (YuuBepcanbHast
6ubnuoreka U poBOro
00pazoBaTeNbHOTO
KOHTEHTA)
5.2||CTpoeHune aTOMHOT O s1/1pa 6 1 OI'NC  «Moss  mkona»
(YuuBepcanbHast
6ubnuoreka u(ppoBOro
00pa3zoBaTeNbHOTO
KOHTEHTA)
5.3 ||A1nepHble peakuun 7 1 1 OI'NC  «Most  mKona»
(YHuBepcanbHas
O6ubnamoreka uudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA)
‘HTOFO o pazzeny H 17 H ‘
‘Pasne.n 6. IloBTOpUTEILHO-00001LAIOIIMI MOTYJIb ‘
6.1|IloBTopenue u o00O0OIICHHE 9 1 2 OI'UC «Most  mIkoia»

coliepkaHusi Kypca (U3HKU
3a 7-9 xnacc

(YuuBepcanbHast
6ubnuoreka U poBOro
00pazoBaTenbHOTO




Ne || HaumeHnoBaHME pa3iesioB U KomnuecTBo vacoB DnekTpoHHbIEe (IU(PPOBEIE)
n/m TEM MPOTPaMMBbI Beero ||Kontpous || TIpaktide o0Opa3oBaTenbHbIC PECYPCHI
HBIC CKHe
paboTbl | paboThI
KOHTCHTA)
Hroro no paaz[enyH 9 H
OBILIEE KOJIMYECTBO| 102 5 27
YACOB I10 ITPOTPAMME

Yder nporpaMMbl BOCIUTAHUS
NMpH pa3padoTKe TEMATHYECKOI0 IVIAHUPOBAHUS Y4eOHOro npeamera «Puznka

HayKa)

Yuurthcs co37aBaTh
YCIOBUS
MIPOSIBIICHUS,
IOKCKa, 00OMEHa,
OTKPBITHS CMBICIIOB
00y4armuMucs

MOCTAaHOBKA U
peleHne yueOHbIX
3amaq

JInunoctubie YV ]I Omnpenensercs B mpolecce pa3padoTKu Dopmbl
OTpaXaroT CIIEHApHs KKJ0T0 ypoKa BOCITUTHIBAIOIINX
TOTOBHOCTb BoCIUTHIBAIOIHI O6pa3zoBaTebHbIE y4eOHBIX 3aHATUI
06yanOHIHXCFI IIOTCHIIHAII TEXHOJOI'uH
PYKOBOJICTBOBAThCS coJiepKaHus
CHCTEMOM y4eOHOro mpeaMera
MMO3UTUBHBIX
LIEHHOCTHBIX
OpHUEHTALINI u
pacuIMpeHre  OIbITa
JESATEIbHOCTH Ha €€
OCHOBE U B TIpoliecce
peanuzanuu
OCHOBHBIX
HanpaBJICHUN
BOCIUTATEIbHOU
NEeSATEIbHOCTH B
YaCTH:
TPaXKTaHCKOT O, Bocnuranne IIpoekTHas Cemunap
MaTPpUOTHYECKOTO TPaKJAHCTBEHHOCTU | TEXHOJOTHS, «Poccuiickue
BOCITUTAHUS " KENC-TeXHOJIOTHH, YYEHbIE - QUBUKI
(camoompenenenue / | maTpuoTU3Ma Ha MMOCTaHOBKA u
MaTPUOTH3M, MpuMepax )KU3HU U | pelIeHne y4eOHbIX
IPaXKJAHCTBEHHOCTb, | ACSTEIbHOCTH 3azay.
colaJIbHAast poccuiickux yueHblx, | [ToctanoBka u
COJIUIAPHOCTD) BHECHINX OOJIBIION pelieHne y4eOHbIX

BKJIaJl B pa3BUTHUE 3a1a4

bu3uKu
TPYZIOBOIO dopmMupoBaHue TexHomornu becena
BOCIIUTAHUS, Hay4YHOU KapTHUHbI POOJIEMHOTO «Baxueimme
IIEHHOCTH HAYYHOTO | MUpa, BJIaJIcHNE 00yueHus, OTKPBITHSI B
MO3HAHUS KYJIbTYpOH, nH(}OpMaIMOHHBIE, obmactu HU3MKN»
(cMmbICTTOOOpa30BaHKE | CO3TAHHOW BOKPYT KPUTUYECKOTO
/ TpyA ¥ TBOPYECTBO, | IpeameTa Gpu3uka. MBIILICHHUS],

JTyXOBHO-

Bocmnurauue

310poBBECOEpETaoIN

CommanbpHast akIys




HPaBCTBEHHOTO, 9KOJIOTMYECKOTO e, «DKOHOMUM
9KOJIOTUYECKOT0 CO3HaHU, neJaroruka 3JIEKTPOIHEPTHUION,
¢bu3nyeckoro OTBETCTBEHHOE COTPYIHUYECTBA, BUPTYyaJlbHAs
BOCIIUTAHUS, OTHOILIEHUE K CBOEMY | MIOCTaHOBKA U SKCKYypCHUs
(dbopMupoBaHUs 3J10pOBbBIO, pelieHne y4eOHbIX «[lytemecrBue
KYJBTYPBI 3JI0POBbS U | TOTPEOHOCTH B | 3a7a4 AJIIEKTPOHAY
SMOILIMOHAIBHOTO AKTUBHOM u
OJIaronoIydus, 3I0pOBOM obpasze
JTUYHOCTHBIE KU3HU, OTKa3z OT
pe3yIbTaThI, BpPEIHBIX MIPUBBIYEK
oOecrieunBaroIIe
aJanTaIuio
oOyyaromierocs K
WU3MEHSIOIIUMCS
YCIIOBUSIM
COLMAIIbHOU u
MIPUPOIHOM Cpepbl,
(HpaBCTBEHHO-
ATUYECKas
OpHUEHTAIIHS /
pupoa,
YEJI0BEUECTBO,
3JI0pOBBIii o0pa3
YKU3HH)
Monynu nporpaMMsl BocnutsiBaromuii O6pazoBarenbHbIe DopMbI
BOCIIUTAHUS MOTEeHIIUAT TEXHOJIOTUHU BOCIHUTHIBAIOIIUX
cozlepKaHus y4€OHBIX 3aHATUI
yueOHOro npeaMera
[Ipodunaktrka u | ®opmupoBanue 3nopoBbecOeperato | [Ipoekr  «Yenmosek
0€301acHOCTb COITHATHHO I €, OyayIero: TEXHHUKa,
0J100psieMoro MeJaroruka TEXHOJIOTHUH,
MOBEJICHUS, Pa3BUTHUE | COTPYIHUYECTBA IKOJIOTHS»
HAaBBIKOB
camopediekcuu,
CaMOKOHTpOJIS,
YCTOMYMBOCTH K
HEraTUBHBIM
BO3JICHCTBUSAM,
rpynIoBOMY
JIABJICHUIO
ConnanbHoe Bocrnuranue TexHosmoruu BupryanbHsie
MapTHEPCTBO oOyyaromuxcs, MPOOJIEMHOTO 9KCKYPCHH B MYy3€U
HalleJIEHHbIX Ha | oOy4deHus, TEXHUYECKUX BY30B
npeoOpa3oBaHue uHpopmarnmonusie, | Poccun
OKPY>KaloIlIEero KPUTUYECKOTO
COIIMyMa, TIO3UTUBHOE | MBITIICHHUSI,
BO3JIEICTBHE Ha | rmejaroruka
COLIMAJIbHOE COTPYAHUYECTBA,
OKpY’KE€HHE T'YMaHHO-
JTUIHOCTHAS
texnonoruss 1. A.
AMOHOIIBUIIN
[Ipodopuenranms [TpodeccuonanpHOE ITpoekTHas Kondepenmms
CaMOoOIpeNEITICHHUE, TEXHOJIOTHS, Keic- | «Pu3uka B
MO3UTUBHBIA B3I | TEXHOJIOTHH, npodeccusax




Ha TPYA MOy TbHAST Oymytero»
TEXHOJIOTHS,
TEXHOJIOTHUS
CMEIIaHHOTO
00yJeHus

B ¢denepanpHbIX W perMoHa’IbHBIX MPOIENypax OLEHKH KauyecTBa OOpa3oBaHUS

HCIIOJIB3YCTCA

nepeueHb (KOoguQHUKaTOp) paclpeieNeHHBIX [0 KJlaccaM IPOBEPSEMBIX

TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTelIbHOM NPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHMs U HIIEMEHTOB COJIEPKAHUS 110 (pU3HKe.

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanus (7 kiaacc)

Kon
[IpOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMbie MPeIMETHBIC Pe3yIbTaThl OCBOCHHS OCHOBHON 00pa30BaTeIbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS

11

HCIIOJIb30BAaTh U3YUYCHHBLIC ITOHATHUSA

1.2

pasiindaTtb SABJICHUSA 110 OIMMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘ICCKOC SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NUYCCKUX SIBICHHUN B OKPYKAIOIIEM
MHUpE, B TOM 4uclie (QU3HYECKHE SIBICHHUS B MPUPOE, MPH 3TOM IEPEBOIAMTH
MPAKTUYECKYI0 3a/Jady B Y4YeOHYIO, BBIICIATh CYIICCTBEHHBIC CBOMCTBA
(npu3Haky) pU3NYECKUX SABICHUN

14

OMKCHIBATh H3y4YEHHBIC CBOMCTBA Ted M (PU3MUECKHE SIBICHUS, HCIONb3YS
(du3NUYecKue BEIUYHHBI, NIPH OINMCAHWUM TPABWILHO TPAKTOBATH (DH3UUCCKHIA
CMBIC HCIIONIb3YeMbIX BEIMYMH, UX OOO3HAYCHHsS U EAMHHIBI (U3NIECKUX
BEJIMYHH, HAXOAUTH (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYHHY C
IPYTMMU  BETUYMHAMHU, CTPOUTh TpaduKd HU3YYEHHBIX  3aBUCHMOCTEH
(hbUBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBA Tel, (PU3MUECKUE SIBICHUS U MPOILECCHI, UCTIONb3YS
M3y4YeHHBbIE 3aKOHBI, TIPU STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBaTh €0 MaTEMAaTUUYECKOE BBIPAKEHHE

1.6

OOBSACHATH (PU3HUECKUE SBIICHUS, MTPOLIECCHl U CBOWCTBA TE€J, B TOM YUCJE U B
KOHTEKCTE€ CHUTYyalluil MpPaKTHUKO-OPHEHTUPOBAHHOTO XapaKkTepa: BbBIABIATH
MIPUYMHHO-CJICICTBEHHBIE CBS3HM, CTPOHUTH OOBSICHEHWE M3 | - 2 JIOTHYECKUX
maroB ¢ omopod Ha 1 - 2 M3y4YEHHBIX CBOMCTBAa (DU3UYECKHUX SIBICHHIH,
(bu3MYeCKrX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pelarh pacyeTHble 3a7auu B 1 - 2 neicTBUS, UCHIOIB3YS 3aKOHBI U (OPMYJIBI,
CBSI3bIBAIOIIME (PU3UUECKUE BEIWYMHBI: Ha OCHOBE aHalN3a YCJIOBUS 3aJaud
3aMMCchIBaTh KPATKOE yCIOBHE, MOJCTABIATh (PU3NUECKUE BEIUYUHBI B (DOPMYIIbI
U TIPOBOAMTH PAcCUeThl, HAXOAUTHh CIPABOYHBIC JaHHBIC, HEOOXOIMMBIE IS
pelieHrs 3ajad, OLEHUBATh PEATMCTUYHOCTh IMOJIyYeHHOM (du3znueckoit
BEJINYUHBI

1.8

pacrno3HaBaTh MpOoOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPHU MOMOIIN (PU3NIECKUX
METOJIOB, B ONMCAHUU MCCIEHOBAaHUS BBIACIATH IIPOBEPSIEMOE IIPEAIIOTIOKEHHE




(runotesy), pa3iauyaTh U UHTEPIPETUPOBATH MTOJyUYEHHBIM Pe3yabTaT, HAXOAUTh
OLIMOKH B XOJI€ OTIBITA, JIEIaTh BBIBOJBI 110 €T0 Pe3yJIbTaTaM

1.9

MPOBOJUTH OMBITHI MO HAOIIOACHUIO (DU3UYCCKUX SBJICHUNA WM (DUIUUSCKUX
CBOMCTB Tei: (OPMYJIUPOBATh MPOBEPSIEMbIC MPEAINOIOKEHHsI, COOUpPATh
YCTAHOBKY M3 TIPEIJIOKEHHOTO O00OpYJIOBaHMsS, 3alUChIBATH XOJ OMbITA M
(hopMyIIMpPOBaTh BHIBOJIBI

1.10

BBINIOJIHSTH TIPSIMbIE U3MEPEHUS C HMCIIOJIb30BAHMEM AHAJIOTOBBIX M IIHM(PPOBBIX
npuOOPOB, 3aMUCHIBATh MOKA3aHUS IPUOOPOB C YUETOM 3alaHHON abCOIIOTHON
MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOANTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PH3UYECKONW BEIHYUHBI OT
JIPYTOH C MCIOJIb30BAaHUEM MPSAMBIX W3MEPEHUH, Y4aCTBOBATh B IJIAHHUPOBAHUHU
y4e0HOT0 UCCIIeIOBaHMS, COOMPATh YCTAHOBKY H BBITIOJIHSATH U3MEPCHHUSI, CICIYS
MPEIOKEHHOMY ITUTaHy, (PMKCHPOBATh PE3YJbTAThl IMOJYYCHHONH 3aBHCHMOCTH
(U3MYECKUX BEIUYMH B BHUJC NPEUIOKCHHBIX TaOMUI] U TpaduKOB, IeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBAHHMSI

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHMs  (U3UUECKUX  BEJIMYMH,  CIenys
MPENJIOKEHHOW WHCTPYKLUMU: IIPU  BBIIOJIHEHUU HM3MEpPEHUH coOuparth
JKCIIEPUMEHTAIILHYIO YCTAaHOBKY U BBIYMCIIATH 3HAYCHUE MCKOMOM BEIMYHMHBI

1.13

COONIOAaTh TpaBWJIA TEXHWKU OE30MacCHOCTH IPH padoTe C JIabopaTOPHBIM
o0opynoBaHUEM

1.14

YKa3blBaTh MPUHIUIBI JEHCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX NMPUOOPOB M TEXHMUYECKHX
YCTPOWCTB C IIOMOIIBIO HMX ONMCAHMS, HCIOJB3ys 3HAHMS O CBOMCTBAax
(bu3nYecKuXx sIBICHUH U HEOOX0qUMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTH NPUMEPHl (HAXOAUTh MH(POPMAIMIO O MPUMEPAX) MPaKTHUUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM XKHU3HU Ui 0OecTiedeHus
0€30MacHOCTH MpU OOpalleHuH ¢ IpubopaMu U TEXHUUECKUMHU YCTpOICTBamH,
COXPAaHEHHUs 3/10pOBbS U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO IIOBEJIEHUS B
OKpYJKalollleH cpeze

1.16

OCYILECTBIATH OTOOp MCTOYHMKOB HHGpopMmanuu B cetu HHTepHer B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS
3HAHUW M MyT€M CPaBHEHUS Pa3IMYHbIX UCTOYHHKOB BBLAEISATH MH(OpMAIHIO,
KOTOpas ABJSIETCS NPOTUBOPEUMBOM MM MOXKET ObITh HETOCTOBEPHOM

1.17

UCIOJIb30BaTh TIPU BBINOJIHEHUHM Y4YEOHBIX 3aJlaHuM HAY4YHO-TOMYJISIPHYIO
JTUTEpaTypy PU3NUECKOTO COJepKAHUs, CIIPABOUHBIE MAaTepUAIIbI, pECYPCHI CETH
WuTepHer, BianeTh NpueMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMAaIUY U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2 - 3 UCTOYHHMKOB HH(pOpMaLUU (U3NYECKOTO COACPKAHUS, B TOM 4YHCIE
yOJIMYHO JAeNaTh KpaTKHUe COOOIIEHUS O pe3ysbTaTaX MPOEKTOB MM Y4eOHBIX
UCCIIEIOBaHMM, MPU ATOM TI'PaMOTHO HCIIOJIb30BATh WM3YUYEHHBIH MOHATHUHHBIN
anmnapar Kypca GU3HUKH, COMPOBOKIATh BRICTYIJIEHUE MPE3eHTallnel

1.19

IpU  BBHIMOJIHEHUH YYEOHBIX TPOEKTOB U HCCIEJOBAaHUM pacrpenessTh
0053aHHOCTH B I'PYIIIE B COOTBETCTBUH C NIOCTaBIEHHBIMU 33/1a4aMH, CIIEAUTH 32
BBITIOJTHEHUEM IlJIaHA JEWCTBUMN, a/IeKBATHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B




JEATEIbHOCTh TPYIIBbI, BBICTPAWBAaTh KOMMYHUKAaTUBHOE B3aMMOJEHUCTBHE,
YUUTBIBAasE MHECHUE OKPYXKAIOLIUX

IIpoBepsiemble 3jieMeHTBI cofep:kaHu (7 Kiacc)

Kon Kon [IpoBepsieMble 1€MEHTBI COAEPKaHUS
paszznena aJIeMEeHTa
1 ®u3rKa U ee poJib B MO3HAHUH OKPYKAIOIIEro MUpPa

1.1 ®duszuka - Hayka o mpupoae. SABiaenus npupoabl. Dusmueckue
SIBIICHUS: MEXaHWYECKHE, TETUIOBBIC, JJICKTPUUYECKUE, MArHUTHBIC,
CBETOBbBIE, 3BYKOBBIE

1.2 @dusnyeckue BeNMWYWHBL. V3MepeHne (U3MUECKUX  BEIHYUH.
dusznyeckue PUOOPHI. [Torpemnocts HM3MEpPEHU.
MexayHapoaHasi cCUCTeMa €IMHUIL

1.3 EcTtecTBeHHO-HAYYHBIT METO/T MO3HAHMS: Ha0II0/IeHue,
MOCTAaHOBKA  HAYYHOTO  BOINPOCA,  BBIABMKEHUE  THIOTES,
HKCIIEPUMEHT IO MPOBEPKE TUIOTEe3, OObSICHEHHE Ha0III0/1aeMOro
SIBIICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUM C TIOMOIIBIO MOIeIIeH

1.5 [TpakTrueckue pabOTHI:
N3mepenne paccTOsTHUN.
H3mepenune o0beMa KUAKOCTU U TBEPJOTO Teja.
Omnpenenenue pasMepoB MajbIX TE.
W3mepenue temmnepaTypbl IpH MOMOIIH KHIKOCTHOTO TEPMOMETpa
U JIATYUKA TEMIICPATyPhI

2 [TepBoHavanbHbBIE CBEIEHUSI O CTPOSHUH BEIIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BELECTBA

2.2 JIBm>xeHune yacTull BeniecTBa. CBsI3b CKOPOCTH JIBMXKEHUS YACTHII C
Temneparypoil. bpoyHoBckoe aBukeHue, 1uddy3us

2.3 B3anmoselicTBrue 4acTHIl BELIeCTBA: NPUTSHKEHUE U OTTAIIKMBAHUE

24 ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE T'a30B, KUJIKOCTEH U
TBEPIABIX  (KPUCTALIMYECKUX)  TeJl.  B3auMoOCBs3p  MexIy
CBOMCTBaMM BELIECTB B pA3HbIX arperarHbIX COCTOSIHUSIX M HX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

2.6 [TpakTiueckue paboThI:

Onenka nuameTpa aromMa METOJOM pAIOB (C HCIOJIB30BAHHUEM
dororpaduii).

OnbITh! IO HAOJIIOAEHUIO TETJIOBOTO PACIIMPEHHS ra30B.

OnpIThl 1O OOHApPY)KEHHUIO JIEWCTBUSA CHUJT  MOJIEKYJISIPHOTO
HNPUTSKEHUS




JIBU>KEeHUE U B3aUMOJICHCTBUE TEI

3.1 Mexanuueckoe JBH)KEHUE. PaBHOMEpHOE UM HEPaAaBHOMEPHOE
JIBUOKEHUE

3.2 Ckopoctb. CpenHsisi CKOpOCTh NPH HEPAaBHOMEPHOM JBH)KCHUH.
PacueT nyTtu u BpeMeHH JBUKEHUS

3.3 SBnenue wuHepuMM. 3aKOH HHepuUMU. B3aumopeilicTBue Ten Kak
IpUYMHA U3MEHEHUs CKOPOCTH [JBM)KEHHUs Tes. Macca Kak Mepa
MHEPTHOCTH TeJa

3.4 [TnoTHOCTH BemiecTBa. CBSA3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYI B
enuHuIle 00beMa BElleCTBa

3.5 Cuita KaK XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6 Cuna ynpyroctu U 3akoH ['yka. V3mepeHue CHIIbI ¢ HOMOILBIO
JMHAMOMETpa

3.7 SBneHue TAroreHus u cuia TsokecTH. Cuila TSDKECTH Ha JIPYTHX
manerax. Bec rena. HesecomocTs

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

3.9 CnoxeHue  CWJ,  HaNpaBICHHBIX IO  OJHOM  TPSIMOIA.
PaBHoneiicTBYIOIIAs CHIT

3.10 [TpakTuyeckue paboThI
OmnpezneneHue CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIapuka B
KUAKOCTH, MOJIEH 3JIEKTPUUECKOTO aBTOMOOMJIS M TaK J1ajiee).
Onpeznenenue cpeHe CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapuKa
10 HAKJIOHHOM ITJIOCKOCTH.
Onpezaenenye IIOTHOCTH TBEPOTO Tea.
OnbITHI, JIEeMOHCTPHPYIOIIHIE 3aBHCUMOCTh pacTsHKeHUs
(redopmaniun) NpykKMHbI OT MPUIIOKEHHOH CHITBI.
OnbITE, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI  TPEHHSA
CKOJIbXKEHHsT OT Beca Tella W XapakTepa CONpHUKACAIOIIUXCs
MMOBEPXHOCTEN

3.11 @dusnueckue SBIEHUS B TPUPOJAC: TPHUMEPHl JBIKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B ’KMBOM M HEKUBOM NMpUpojie, AeHCTBUE
CHUITBI TPEHUS B TIPHPOJIE ¥ TEXHUKE

3.12 TexHu4eckue ycTpoucTBa: TMHAMOMETP, MOAUIUITHUKA

JlaBiieHrE TBEPBIX TEI, )KUJIKOCTEN U ra30B

4.1 Jasnenue TBepaoro tena. CrocoObl YMEHBIICHUS U YBEIHUEHUS
JaBJICHUS

4.2 JlaBmerme raza. 3aBHCHMOCTH JaBJICHHUS Tra3a OT oObeMma,
TEeMIIEPaTyphl

4.3 Ilepenaua naBiieHWs TBEPIBIMU TEJIAMH, >KUAKOCTAMH U Ta3aMH.

3akoH Ilackans. [IHeBMaTHYeCKHE MAIIUHbI




4.4 3aBUCHUMOCTD JIABJICHUS JKUAJIKOCTH OT TTyOUHBI.
I'mppocratnyeckuit napagokxc. Coobmaromuecs COCY/BL.
['unpaBnuyeckrue MEXaHU3Mbl

4.5 Atmocthepa 3emsm u armocdepHoe naBieHue. [IpuumHbI
CyIlIeCTBOBaHUS BO3AYyIIHON 0000uku 3emin. OnbiT Toppuyuerniu.
3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mopsi

4.6 N3mepenue atmochepHoro nasineHus. [IpubGopsl mis u3mepeHus
aTMoc(hepHOro JaBiIeHUS

4.7 JleficTBue KUIKOCTM M Tra3a Ha IOIPY)KCHHOE€ B HHX TeO.
BritankuBaromias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8 [TnaBanue Ten. Bo3ayxomnaBanue

4.9 [TpakTuyeckune paboOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Teida B BoJe OT oObema
MOTPYKEHHOMU B )KHMJIKOCTh YaCTH Tea.

Ornpenenenre BbITAIKUBAIOUIEH CHIIbI, JEHCTBYIOLIEH Ha TeIIo,
MOTPYKEHHOE B KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CHIIBI, JACHCTBYIOIICH
HAa TEJIO B KUJKOCTH, OT MaccChl Tela.

OMNBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIICH CHIIBI,
JEHCTBYIOIIEH Ha TEJNO B JKUIAKOCTH, OT 00beMa MOTPYKCHHOU B
JKUJKOCTh YaCTH TeJa U OT MJIOTHOCTH KUAKOCTH.
KoHncTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOAKU U
orpezeNieHue ee rpy30noIbEMHOCTH

4.10 dusznueckre SBICHUS B TMPUPOJE: BIUSHHUE AaTMOC(EPHOTO
JABJICHUSI HA KUBOM OpraHU3M, MJIaBaHUE PHIO

411 TexHU4YeCKHne YCTPONCTBA: COOOIIAIOIIMECS COCYIbI, YCTPOMCTBO

BOJIONIPOBO/A, THJpaBIMYECKUH IIpecc, MaHOMeETp, Oapomerp,
BBICOTOMEP, MOPITHEBOIM HACOC, APEOMETP

Pabora, Mo

OCTb, SHEPIUs

5.1 Mexanunueckas pabota

5.2 MexaHnueckasi MOIIHOCTb

5.3 [IpocTeie MexaHM3MBbI: pblyar, OJIOK, HAKJIOHHAsl TIJIOCKOCTb.
[TpaBuio paBHOBECHUS pbluara

5.4 [IpumeHeHue paBuia paBHOBECHUS pbldyara K OJI0Ky

5.5 «3omotoe  mpaBWIO» MeXaHHKH. KodpQUIMEHT MoIe3HOTo
NeicTBUST MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE

5.6 [TorennuanbHas SHEPrUX Tela, MOJHATOro Hall 3emiei

5.7 Kunernueckas sHeprust

5.8 [TonHast MexaHWYecKasi SHEPTUsl. 3aKOH M3MEHEHUS M COXpPaHCHUs

MEXaHHU4YECKOI OHCPIrun




5.9 [TpakTuyeckue paboOTHI:

Onpenenenue padOThI CHIIBI TPEHHUS MPH PABHOMEPHOM JIBHXKCHHUU
TeJa Mo rOPU30HTAIBHON MTOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECHUS pblyara.

N3amepenne KIIJ] HaKTOHHOM TIIIOCKOCTH.

N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON S3HEPTUU

5.10 duszuyeckue sIBICHUS B IPUPOJIE: PhlYaru B Telie YeI0BeKa

5.11 TexHu4eckue yCTpOMCTBA: pblYyar, MOABUKHBIM M HEIOABUKHBINA
OJI0KM, HAKJIOHHAS IUNIOCKOCTh, TPOCTHIE MEXAHU3MBI B OBITY

IIpoBepsiemble TPeOGOBaHMS K Pe3y/JIbTATAM OCBOEHHS OCHOBHOM
oOpa3oBaTeJibHOM MporpamMmmal (8 KJiacc)

Kon
MIPOBEPSIEMO
ro
pe3ynbTara

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

11

HCIIOJIB30BaTh MOHATHA

1.2

pas3inyaTh SABIEHUA II0 ONMCAHUIO UX XapaKTEpPHBIX CBOMCTB UM Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBJICHUH B OKpY’KalOIIeM
MHUpE, B TOM uucie (U3NYECKUE SBJICHUS B NPUPOJE, IPU 3TOM IE€PEBOJIUTH
IPAKTUYECKYI0 3a7adyy B Y4eOHYI0, BBIICHATh CYILECTBEHHbIE CBOICTBa
(npu3HaKM) PU3NUECKUX SIBICHUN

1.4

ONMCHIBATh M3y4YEHHBbIE CBOMCTBa Tel U (PU3MUECKHUE SIBJIECHUS, MCIOJb3YA
¢u3nyeckue BEIMYUHBI, NPU ONMUCAHUM TPABHIBHO TPAKTOBATh (U3UUECKUI
CMBICH HCIOJIb3YEMbIX BEIUYMH, OOO3HAYEHMs] U EAUHMUIBI (PUINYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C
OPYTMMU  BEIMYMHAMH, CTPOUTh TpapuKd HU3YYEHHBIX  3aBHUCHUMOCTEH
(bu3NYeCKUX BETUUYUH

1.5

XapaKTCPU30BaTh CBOICTBa TCI, (1)I/I3I/Iq€CKI/I€ SABJICHUS W NPOLCCChI, UCIIOJIb3YA
HU3YUCHHBIC 3aKOHBI, IMIPHU 3TOM HAaBaThb CJIOBCCHYIO q)OpMy.TII/IpOBKy 3aKOHa M
3aIMUCBIBAThL €0 MaTCMATHUYCCKOC BBIPAKCHUEC

1.6

OOBSICHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil TPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa: BBIABIATH IPUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTHh OObACHEHHE M3 | - 2 JOTMYECKUX ILIAroB ¢
nomouipio 1 - 2 HM3y4yeHHBIX CBOWCTBAa (DU3MUECKUX SIBICHHUM, (U3HMUECKUX
3aKOHA WIHA 3aKOHOMEPHOCTHU

1.7

pemaTh pacueTHble 3aJaud B 2 - 3 JeicTBUS, UCIONb3Ys 3aKOHBI M (OPMYIIBI,
CBsI3bIBaIOIME (DM3MUECKHE BEIMYMHBI: HA OCHOBE aHajlIM3a YCIOBUS 3aJauyd
3alMChIBaTh KPATKOE YCIIOBUE, BBISBJIATH HEJOCTATOK IaHHBIX ISl PELICHUS
3aJlauM, BbIOMpaTh 3aKOHBI W (OpPMYJbl, HEOOXOIUMBIE JUIS €€ pelIeHus,
NPOBOJIUTH pacueTsl W CPaBHUBATh IOJYYEHHOE 3HaueHHe (HU3MUECKOH
BEJIMYUHBI C U3BECTHBIMU JTAHHBIMU

1.8

pacrio3HaBaTb HpO6JICMLI, KOTOPLIC MOXXHO pCHIUTHL IPU IMOMOIIN (I)I/ISI/ILICCKI/IX




METO/JOB, UCIOJIb3Ysl OINKCAHUE UCCIENOBAHMS, BBIACIATH MPOBEPSIEMOE
MPEANOI0KEHHE, OLIEHUBATL MPaBUILHOCTD nopsiKa MIPOBEICHUS
HCCIICIOBAaHMs, IeNIaTh BLIBOIbI

1.9

MPOBOJIUTH OMBITHl MO HAOMIONEHHUIO (PU3MUECKUX SIBICHUN WM (PU3HMUYECKUX
CBOMCTB Ten: (OPMYIUPOBATH IPOBEPSEMBbIC IPEIINOIOKEHHS, COOUpPaThH
YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHMS, ONHUCHIBATH XOJA OIBITa U
(bOpMyIHpPOBATH BBHIBOBI

1.10

BBIIOJHATL MPAMBIC U3MCPCHHA C HCIOJIB30BAHHUEM aHAJIOI'OBBIX HpI/I60pOB u
JaTYNKOB (PU3NUCCKUX BEJIMYHMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHI C YUETOM
3aJJaHHOI a0COIOTHOM MOTPEIIHOCTH

1.11

IIPOBOJIUTh HCCIICZIOBAaHUE 3aBUCUMOCTH OAHOM (u3HyecKol BEIMYMHBI OT
JAPYrOM C MCIOJIb30BAaHUEM IPSMBIX MU3MEPEHUM: IUIAHUPOBATh HCCIENOBAaHUE,
coOupaTh YCTAaHOBKY U BBIIOJIHATH U3MEPEHMs], CIeNys IPEAJIOKEHHOMY IUIaHYy,
¢uKcUpoOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH B BHUAE TaOIuI |
rpaduKoB, Jief1aTh BHIBOJIbI IO PE3YJIbTAaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEJIUYUH: IUIAHUPOBATh
U3MEpeHus, COOMPaTh FKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs NMPEAJIOKEHHON
MHCTPYKLHH, U BBIYUCIIATH 3HAUCHHE BEITMYMHbI

1.13

COONIOAaTh TpaBWJIA TEXHWKU OE30MacCHOCTH IPH padoTe C JIabopaTOPHBIM
o0opynoBaHUEM

1.14

XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS HW3YYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OIOpPOM Ha MX ONHUCAHMs, WCIONb3ys 3HAHUS O CBOWCTBAx
(bU3NIECKUX SIBICHUH U HEOOXOIUMbIe (PU3HUECKIEe 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/I60pBI
Imo CXeMaM M CXEMATHUYHBIM PHUCYHKaM, COCTaBJIATb CXEMBI JSJICKTPUYCCKUX
LIENel C MOCIeIOBaTeIbHEIM U napajiyieJIbHbIM COCAWHCHUCM J3JICMCHTOB,
pasindas yCJIOBHBIC 0003HAYEHUS DJIECMECHTOB QJICKTPHUYCCKUX mernei

1.16

MPUBOJUTL HPUMEPHl (HAXOAUTh MHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3UUECKUX 3HAHUM B NOBCEAHEBHOM JKU3HU JUIsl 00ecrieueHHsI
0€30MacHOCTH MpU OOpalleHuH ¢ IpubopaMu U TEXHUUYECKUMHU YCTpOICTBaMH,
COXpPaHEHMs 3JI0pOBbsi M COOIIOJEHUS HOPM SKOJIOTMYECKOTO IOBEACHUS B
OKpY>Karolllen cpenie

1.17

OCYLIECTBIATh TMOUCK HMHPOpPMALUU (U3UYECKOTO COJAEP)KAaHUS B  CETH
HNHTepHer, Ha OCHOBE MMEIOIINXCA 3HAHUW M IIYyTEM CPaBHEHHUS
JIOTIOJTHUTEBHBIX HCTOYHHUKOB BBIIENATH HH(POPMALUIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOI UITU MOXKET OBITH HEJJOCTOBEPHOM

1.18

WCIONIb30BaTh TP BBIMOJTHEHUHM YUYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO
TuTepaTypy GU3UIECKOTO COAEPKaHUsI, CIIPABOYHBIC MAaTEPUAITbI, PECYPCHI CETH
WuTepHer; BIajeTh mnpueMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaUK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KpaTKHUE YCTHBIE COOOIIEeHUs, 000011as
MHPOPMALIMIO M3 HECKOJIbKUX HCTOUYHUKOB (DPM3NUYECKOTO COJCpXKAaHUSA, B TOM
qucIe myOJIM4HO MIPEACTABIISTh pe3yabTaThl IPOEKTHOM WIH
HCCIIEIOBATENIbCKOM  EATENBbHOCTH, ITIPU ATOM TIPaMOTHO MHCIIOJIb30BaTh
M3Y4YEeHHBIN MOHATUHHBIA anmnapar Kypca GU3HKH, COIMPOBOXKIATh BBICTYILIEHUE




Mpe3eHTalnen

1.20 IIPU BBINOJIHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAHUNA (PU3NUYECKUX MPOIECCOB
pacrpenienate OOS3aHHOCTHM B TIpyNIE€ B COOTBETCTBUM C IOCTABICHHBIMU
3aJjauaMy, CIEAUTH 32 BBINOJIHEHHEM IUIaHa JCWCTBUI M KOPPEKTHUPOBATH €ro,
aJIecKBaTHO OLIGHWBaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIHI,
BBICTpaWBaTh KOMMYHHMKATHBHOE B3aMMOJCHCTBHE, TPOSBIAL T'OTOBHOCTB
paspenatb KOHQJIUKTHI

IIpoBepsiemble dj1eMeHTHI coiep:kaHud (8 Kiacc)
Kon Kon [IpoBepsieMble 271EMEHTBI COAEPIKAHMS
paszaena 3JIEMEHTA

6 TensnoBble sBICHUS

6.1 OcCHOBHBIE TOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOH  Teopuu
cTpoeHus BemectBa. Macca M pasMepsl MouieKyn. OIBITSHI,
MOATBEPKJAIOIIAE  OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH

6.2 Mopnenu TBEpAOro, JKUIKOIO M Tra3000pa3HOr0 COCTOSHUN
BemectBa. Kpucrammyeckue u amopHbIe Tena

6.3 OOBsicHeHHE CBOMCTB Ia30B, KUAKOCTEH U TBEP/ABIX TEJI Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUUECKOU TEOPHUH

6.4 CMmauuBaHue U KalWUIIPHBIC SIBICHUS
6.5 TennoBoe pacupeHue U CKaTHe
6.6 Temneparypa. CBs3p TeMmeparypsl CO CKOPOCTBIO TEIUIOBOTO

JIBIDKEHUS YaCTHI]

6.7 Buytpennss sneprus. CrnocoObl U3MEHEHUs1 BHYTPEHHEH SHepruu:
TEeIuIonepeiaya U COBEpUIEHUE pabOThI

6.8 Bupl Terionepeaayn: TEIUIONPOBOIHOCTD, KOHBEKIIHS, H3TyUeHUE

6.9 KosmdecTBo TeruioThl. Y aenabpHas TEIIOEMKOCTh BEIIECTBA

6.10 TeriooOMeH W TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO
OamaHca

6.11 [TnaBneHue M OTBEpICBAaHUE KPUCTAJUNTMICCKUX BEUICCTB. Y IebHAs

TCIJIOTA ITJIaBJICHU A

6.12 [TapooOpa3zoBanue u koHaeHcanus. Mcnapenuwe. Kumenwue.
VYnenbHas Temiora mapooOpa3zoBaHUs. 3aBUCHMOCTh TEMIIEpaTyphl
KUIIEHHSI OT aTMOC(HEPHOTr0 JaBJICHUS

6.13 BraxxaocTs Bo3myxa

6.14 OHeprus TOIUIMBA. Y IeJbHAs TEIUIOTa CrOPaHMs

6.15 [Tpuniunsr  pabotsl  TerioBblx asurarenei KIIJ TteruioBoro




nBurarens. TennoBple IBUraTENU U 3alIUTa OKPYKaIOLIEeH Cpe bl

6.16 3aKOH COXpaHEHMs] M IPEBpPALICHUs] DSHEPIUUM B  TEIUIOBBIX
nporeccax

6.17 [TpakTuyeckue pabOTHI:
OnbITel 1O  OOHApY)XEHUIO JACHCTBUSL CHUI  MOJIEKYJISIPHOTO
IPUTSKEHUS.
OnbITel 1O BBIPAIMBAHUIO KPUCTAJUIOB IOBAapPEHHOW COJIM WU
caxapa.
OnbiTel MO  HAOMIONEHWIO TEIUIOBOI'O  PACIIMPEHUs ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI.
Onpeznenenue AaBIeHUs BO3yXa B OaJUIOHE LINpPULIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIEHMSI BO3JyXa OT
ero 00beMa U HarpeBaHus WU OXJIAXKICHHUSL.
IIpoBepka rumore3bl JMHEWHON 3aBUCHMOCTH JUIMHBI CTOJOUKA
’KHMJIKOCTH B TEPMOMETPUUECKOM TpyOKe OT TeMIepaTyphbl.
Habmtoienue n3MeHeHus: BHYTPEHHEN 3HEpruM Teja B pe3yJbTaTe
TEeIuIonepeiauu U paboThl BHEITHUX CHJL.
HccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMELIMBAHUU XOJIOAHON
Y TOpsiYeil BOABI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IpHU
TEIIO0OMEHE C HarpeThIM METAIIMUECKUM LIUIUHIPOM.
Omnpenenenue ynenbHON TEMJIOEMKOCTH BelecTBa. MccnenoBanue
npoliecca UCrapeHus.
Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3/TyXa.
Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJA

6.18 ®dusnyeckue sBJIECHUS B MNPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KallWJUISIPHBIE SIBJIGHUS B NPUPOAE, KPUCTAUIBI B IPUPOJE,
uznydenue CojHIa, 3aMep3aHHe BOJOEMOB, MOpPCKHE OpH3bI;
o0pa3oBaHHUE pOCHI, TYMaHa, UHEs, CHera

6.19 TexHHuecKue ycTpoNCTBa: KalWUISAPbI, IPUMEPHI UCIOIb30BaHUSA

KPUCTAJUIOB, JHUAKOCTHBIM TEPMOMETp, HNAaTYUK TEMIIEpaTyphl,
TEPMOC, CUCTEMa OTOIUIEHHMS IOMOB, TMIPOMETPBI, INCUXPOMETP,
napoBasi TypOMHa, ABUTaTeIb BHYTPEHHETO CrOPaHUs

SJIGKTpI/ILIeCKI/Ie 1 MarouTHBIC SABJICHUA

7.1 DnekTpuzanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB

7.2 B3aumogeiicTBue 3apsokeHHBIX Ten. 3akoH Kymona (3aBHCHMOCTB
CUJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEl OT BEJMYMHBI 3aps0B U
paccTOosSHUS MEX]y TeJIaMH )

7.3 Onektpuueckoe mnose. HanpsykeHHOCTb 3JIEKTPUYECKOrO MOJIS.
[TpuHIMI CYNEpIIO3ULIUHU ANEKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM
YPOBHE)

7.4 Hocurenn AJIEKTPUYECKUX 3apsa0B. DJIeMEeHTapHbIN
anektpudyeckuit  3apsa.  Crtpoenune aroma. [IpoBogHuku U
JIUDIICKTPUKH

7.5 3aKOH COXpaHEHHsI STIEKTPUUECKOTO 3apsiia




7.6

ONEKTpUYECKUH TOK. YCIIOBHSA CYILIECTBOBAHMS 3JIEKTPUUECKOIO
TOKa. VICTOUHMKHU [TOCTOSIHHOT'O TOKA

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

7.8 OnexTtpudeckas 1enb. Cuia Toka. DIEeKTPUUECKOe HalpsKeHUe

7.9 ComnpoTuBieHUE  MPOBOJAHMKA.  YJIENBHOE  CONPOTHUBIICHUE
BEIIIECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 ITocnenoBarenpHOE U APAUIEIBHOE COCIMHEHUE IIPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro ToKa. 3akoH Jlkoyis-JIenna

7.13 DNEKTpUUECKHUE LIENU U MOTPEOUTENN 3JIEKTPUUECKON 3HEPIUU B
obiTy. KopoTkoe 3aMbikaHue

7.14 [TocTosiHHBIE MarHuTHl. B3aumozelicTBUE TOCTOSTHHBIX MarHUTOB

7.15 MarnutHoe nosie. MarHutHoe moje 3eMJd W €ro 3HaueHue JUIs
JKU3HU Ha 3emJie

7.16 Oneir  Opcrena. MarHutHoe 1oJie  AJIEKTPUYECKOTO — TOKA.
[TpuMeHeHHe 371eKTPOMAarHUTOB B TEXHUKE

7.17 [lefictBue  MarHMUTHOrO 1IOJII HA IIPOBOJHHUK C  TOKOM.
DNeKTpOBUTATEIb HOCTOSIHHOTO TOKA. Hcnonb3oBanue
AIIEKTPO/IBUraTesIel B TEXHUYECKUX YCTPOMCTBAaX U Ha TPaHCIOPTE

7.18 Onpitel  ®apanes. SIBiaeHHE HJIEKTPOMArHUTHOM  MHAYKLHUU.
IIpaBuno Jlenna

7.19 Onekrporerepatop. CrocoObl MOMyueHUs FNEKTPUUECKON SHEPTUH.
DJEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUU

7.20 [TpakTiueckue paboThI:

OnbITel 10 HAOJIOJEHUIO 3NIEKTPU3ALMU TeJl MHAYKIHEH W Ipu
CONPUKOCHOBEHHH.

HccnenoBanue NEeHCTBUS dJIEKTPUUECKOTO MOJI HA IIPOBOAHHUKHU U
JUDIIEKTPUKH.

COopka U mpoBepka pabOTHl IJIEKTPUUECKON HENH MOCTOSHHOTO
TOKa.

W3mepeHue U peryJInpoBaHHUEe CUIIbI TOKA.

W3mepenue u perynupoBaHHe HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PEZUCTOP,
OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.
OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJIEKTPUUECKOTO
CONMPOTHUBIIEHUS  MPOBOJAHMKA OT €ro JUIMHBI,  IUIOIIAJU
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

[TpoBepka npaBuIIa CIIOKEHHS HaNpsKEHU N npu
IIOCJIE0BATEIBHOM COEIUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [uisi CHJIBI TOKa TMpU  MapaJJICIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenne padOTHl 3JIEKTPUUECKOrO TOKa, HAYIIETO 4Yepes




pe3ucTop.
OnpeneneHre MOLIHOCTU 3JEKTPUUECKOTO TOKA, BBIACIAEMOM Ha
pe3ucrope.

HccnenoBaHue 3aBUCUMOCTH  CHJIBl  TOKa, UAYIIETO 4Yepes3
JAMIIOYKY, OT HaIPsDKEHUS Ha HEil.

Omnpenenenne KIIJ| narpesaresns.

HccnenoBanue  MarHUTHOIO — B3aUMOJCHMCTBUSL  IOCTOSIHHBIX
MarHuToB.

W3yueHne MarHUTHOrO IMOJS IOCTOSHHBIX MAarHUTOB IpPU UX
00BEAMHEHNH U Pa3/ICICHUM.

WccnenoBanue JEHCTBUS 3JIEKTPUYECKOTO TOKAa HA MarHUTHYHO
CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aWMOJICHCTBHS
KaTyIIKK ¢ TOKOM U MarHuTa OT CUJIbl TOKA W HAalpaBJIEHUS TOKa B
KaTylIKe.

W3ydeHue aecTBUsI MArHUTHOTO I10JI HA IIPOBOJHUK C TOKOM.
KonctpynpoBanue u usydenue paboThl SIEKTPOABUTATENS.
Nsmepenne KIIJ[ anekTpoaBuraTenbHOM YCTaHOBKHU.

OnbIThI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW UHIYKLIMH:
HCCIIEIOBAHNE U3MEHEHUH  3Ha4YeHUs u HaIpaBJICHUS
MHIYKIMOHHOTO TOKa

7.21 @usnueckue SBICHHUS B INPUPOAC: DIIEKTPUUECKUE SBIICHUS B
aTMocdepe, 3EKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE I10JIC
3emun, aperd MOIIOCOB, POJIb MArHUTHOTO TOJIS JJIA SKM3HU Ha
3emJie, MOJSIPHOE CUSHUE

7.22 TexHuuyeckue ycTpoHcTBa: 3JEKTPOCKON, aMIIEPMETp, BOJIBTMETP,
peocTar, CUETYHK JIEKTPUYECKON SHEpIuuy,
JIEKTPOOCBETUTEIbHBIE puoopHI, HarpeBaTesIbHbIE

AIEKTPONPUOOPHl (IPUMEpPBI), SIEKTPHUUECKHE MPEeIOXpaHUTENH,
AIIEKTPOMArHUT, JIEKTPOJABUTATENIb TTOCTOSHHOTO TOKa, TEHEPATOP
MTOCTOSIHHOTO TOKa

IIpoBepsiemble TpeGOBaHUS K pe3y/1bTaTaM 0CBOECHHMS OCHOBHOM
o0pa3oBarebHOM nMporpamMmsl (9 Kiacc)

Kon [IpoBepsieMmble TpeIMETHBIE PE3YIbTaThl OCBOEHUS OCHOBHOM 00pa30oBaTeIbHOM
IIPOBEPSIEMO IIPOrpaMMbl OCHOBHOT'O 0011eT0 00pa30BaHus
ro
pe3yJsbrara
11 HCIIOJIb30BaTh N3yYEHHBIE IIOHATHS
1.2 pasnuyarh SBJIEHMS 110 ONMCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE
1.3 pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SIBICHUN B OKPYXKAIOLIEM
MHUpE, B TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOAE, MPHU 3TOM IEPEBOAMUTH
MPaKTUYECKYI0 3a/7adyy B Y4eOHYIO, BBIIEISATh CYUIECTBEHHbIE CBOMCTBa
(mpu3HaKu) PpU3NYECKUX SBICHUIN
1.4 ONKCHIBATh H3y4YEHHBbIE CBOICTBa Tel M (PU3MUECKHE SBIECHUS, HCIOJb3YS

(1)H3quc1<ne BCJIIMYWHBI, IIPpHU OIMMCAHUHN IIPABUJIIBHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ
CMEBICJI HCIIOJIB3YEMbBIX BCJIMYHUH, 0003HAUYCHHUS W CANHUIbI q)HSI/ILIeCKI/IX




BEJIMYMH, HAXOAUTH (POPMYITBI, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BEITHUUHY C
OPYTUMH  BETUYMHAMHU, CTPOUTh TpapUKd U3YUYEHHBIX 3aBHCHUMOCTEH
(hUBUYECKUX BETMYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PM3MUECKUE SIBICHUS WU MPOIECCHI, UCIIONb3YS
M3YYCHHBIC 3aKOHBI, TIPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MaTEMAaTUYECKOE BBHIPAKEHHE

1.6

OOBSICHATh (PU3MUECKUE MIPOLECCHl U CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE
CUTyallMl IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH INPUYUMHHO-
CIICZICTBEHHBIE CBS3M, CTPOUTb OOBACHEHHE M3 2 - 3 JIOTMYECKUX ILAroB ¢
MOMOIIBI0 2 - 3 W3yYEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUU, (PU3MUECKUX
3aKOHa WJIHA 3aKOHOMEPHOCTHU

1.7

pelarh pacyeTHbIE 3a7auu (ONUpANOIIMECs Ha CUCTEMY U3 2 - 3 ypaBHEHMI),
UCHOJb3Yys 3aKOHBI U (OPMYIbI, CBA3bIBAIOIIME (PU3MUECKUE BEIMYUHBI: Ha
OCHOBE aHaJIM3a YCJIOBMS 33Jaud 3allMChIBaThb KPATKOE YCIOBUE, BBIABIATH
HE/IOCTalole WM M30bITOUHBIE JaHHbIE, BbIOMPATh 3aKOHbI U (HOPMYIIBL,
HEOOXOAUMBIE ISl PEUICHHUS, TIPOBOJUTH PAcUeThl M OIEHUBATH PEATHCTUIHOCTD
MIOJIyYEHHOT'0 3HaYeHUs (PU3NYECKON BETUMUHHBI

1.8

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPU MOMOLIM (HU3UIECKUX
METOJOB, HCIOJIb3ysl OIMCAaHWE MCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE
MIPEATIOI0KEHHUE, OLICHUBATb [IPaBUIBLHOCTD Hopsiika  IIPOBEIEHHUS
UCCIIEIOBaHMsl, A€JaTh BbIBO/IbI, MHTEPIIPETUPOBATH PE3YIbTAaThl HAOIIOACHUN U
OIIBITOB

1.9

MIPOBOJIUTH OTBITHl 10 HAOMIOJNEHHUIO (PU3MUYECKUX SIBICHUH WM (PU3HUYECKHX
CBOWCTB TeJI: CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOIO Habopa
000pyIOBaHUs, ONMHCHIBATH XOJ OIBITa M €r0 pe3yibTaThl, (OPMYIHPOBATH
BBIBOJIbI

1.10

MIPOBOAUTh MpPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX H3MEpPEHUH, OIpenenss
CpelHee 3HAUeHHEe U3MEePseMOi BeMMYHHBI ((POKYCHOE pacCTOSIHUE COOMparoIiei
JIUH3BI), 000CHOBBIBAThH BHIOOP cII0c00a u3MepeHus (M3MEPUTEITLHOTO TPUOopa)

1.11

MIPOBOAUTH  HCCIIEOBAaHUE  3aBUCUMOCTEH  (PU3NYECKUX  BEIUYUH  C
UCIOJIb30BAaHUEM  NPSMBIX  M3MEPEHUM:  IUIAHUPOBATh  HCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYy4YEHHOM
3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE TaOIMI U TpapUKOB, AeTIaTh BHIBOIbI
10 pe3yJibTaTaM HCCIEI0BAHUS

1.12

MNpOBOAWUTL KOCBCHHBIC H3MCPCHUA CI)I/I3I/I‘-ICCKI/IX BCJIIMYHH: IUIAHUPOBATH
HU3MEPCHMU, CO6I/IpaTI) OKCIICPUMCHTAJIBHYIO YCTaHOBKY H BBITIOJIHATH
HU3MCPCHHUA, CIICAYS HpCHHO)KeHHOﬁ HHCTPYKIUHU, BbBIYUCIIATHL 3HAUCHUC
BCJIMYHUHBI W AHAJIM3HUPOBATH IIOJIYUCHHBIC PE3YJIbTATbl C YUYCTOM Sa)IaHHOﬁ
MOrpCIIHOCTHU H3MepeHI/Iﬁ

1.13

coOirofaTh MpaBWiIa TEXHUKU O€30MacHOCTH MpH pabore ¢ J1abopaTOPHBIM
o0opynoBaHUEM

1.14

pa3nuyaTh  OCHOBHBIE TPU3HAKKM  U3YYEHHBIX  (U3MUECKUX  MoOjesei:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEpAOE TEJO, TOYCUHBIH HMCTOYHHMK CBETa,
Jy4, TOHKas JIMH3a, IUITAaHETapHasi MOJENIb aTOMa, HyKJIOHHAsI MOJIEJb aTOMHOTO
sanpa




1.15

XapaKTepU30BaTh MPHUHIIUIGI JACHCTBUS H3yYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOPOM HAa MX OINUCAHUSA, HCHOJIb3YyS 3HAHUS O CBOWCTBax
(bU3UYECKUX SBICHUN U HEOOX0UMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

WCIIONBb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH HU3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOLIECCOB IPHU
pelIeHnr y4eOHO-TIPAKTHYECKUX 3a]a4, ONTHYECKHUE CXEMBI I MOCTPOCHUS
M300paKeHU B IJIOCKOM 3epKajie U coOuparouieil TuH3e

1.17

NPUBOANUTH TPUMEPHI (HAXOAUTh HH(OPMAIMIO O HpPUMEpPax) MPAKTUYECKOTrO
UCIOJIb30BaHUSA (PU3UUECKUX 3HAHUM B MOBCEAHEBHOM XKU3HU Ui 0OecredeHus
0€30MacHOCTH TP OOpaIIeHUH ¢ NPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAHEHMs 3JI0pOBbsi U COOJIOJEHUS HOPM SKOJIOTMYECKOTO IOBEAEHUS B
OKpYy>Karollen cpefie

1.18

OCYLIECTBIATh TMOUCK HMHPOpPMALUU (U3UUYECKOTO COAEPKAaHUS B  CETH
WuTepHeT, caMoCTOSATENbHO (HOPMYIHUPYs NOUCKOBBIA 3alpOC, HAXOIUTHh MyTH
OIlpeNieJIeHUs]  JIOCTOBEPHOCTH  MOJy4YeHHOH  HMH(pOpMalMM Ha  OCHOBE
MMEIOIIMXCS 3HAHUN U JONOJHUTENIBHBIX NCTOYHUKOB

1.19

HCIOJIb30BaTh NP BBINOJIHEHUHM Y4YEOHBIX 3aJlaHUM HAY4YHO-IOMYJISIPHYIO
JIUTEpaTypy pU3NUYECKOro COJepKaHUs, CIPABOUHbIE MaTepUaJIbl, pECYPChI CETH
WuTepHer; BIaAeTh NpueMaMH KOHCIIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uHpOpMaLUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOIIEHMS HAa OCHOBE
nH(OPMAIIUY U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COMIepKaHus, MyOInIHO
MIPE/ICTaBIATh PE3YJIbTaThl IPOEKTHON WIIM HCCIEI0BATENbCKONW AESITEIbHOCTH,
IIpU 3TOM TPaMOTHO MCIOJIb30BaTh M3YyYCHHbIM TMOHATHMHBIA amnmapar
M3y4aeMoro pasnena (GU3MKA U COMPOBOXIATh BBICTYIUICHUE INPE3CHTALUCH C
y4ETOM OCOOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

IIPY BBIMIOJIHEHUHU YY€OHBIX IPOEKTOB M MCCIEN0BaHUMN (DU3MUECKUX MPOILIECCOB
pacripesienath OOS3aHHOCTH B TpyINIE€ B COOTBETCTBHUM C IOCTABICHHBIMU
3aJladyaMHM, CJIEIUTh 3a BBINOJIHEHHEM IUIaHA JIEHCTBUN M KOPPEKTHUPOBATH €TO,
aJIeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B JIEATENBHOCTh TPYIIIHI,
BBICTpAauBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, TMPOSBISS T'OTOBHOCTh
paspematb KOHQJIUKTHI

IIpoBepsiemble 3JieMeHTBI cofep:kaHud (9 Ki1acc)

Kon
pasnena

KOI[ HpOBepHeMHC 9JICMCHTHBI COACPKaHUA
JJICMCHTAa

8

Mexann4deckue sSBICHUS

8.1 Mexanndeckoe aABWKEeHHE. MarepuanbHas Touka. (Cucrema
orcyera

8.2 OTHOCHUTETBLHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBIKEHHE

8.4 HepaBHomepHoe  mpsimonuHeiiHoe — jaBwxkeHue. CpenHss u

MI'HOBCHHAs CKOPOCTb TEJia IPHU HEPABHOMEPHOM JIBUXKCHUN




8.5

Yckopenue. PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKEHUE

8.6 CBobOonnoe magenue. OnbITel [anunes

8.7 PaBHOMepHOEe nBWXKEeHHE 10 OKpyxkHocTu. [lepwom u wacrora
oOparueHusl. JInnelinas u yrioBas CKOPOCTH.
LleHTpOCTpPEMUTENEHOE YCKOPEHUE

8.8 [TepBerit 3akon HetoToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [IpuHIUII CyNIEpIIO3UIIMM CHUIT

8.12 Cwita ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHHUS CKOJIbKEHHS, CUjla TPEHHs IOKOS,
JpyTUE BUIIBI TPEHUS

8.14 Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHUE
CBOOOJHOIO NaJACHUS

8.15 JBuxenne tmaHer Bokpyr Comnna. IlepBas kocMuueckas
ckopocTb. HeBecomMocTh U neperpysku

8.16 PaBHOBecHe MaTepuabHON TOUYKH. AOCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEpIOro Tena ¢ 3aKPEIUICHHOW OCBhIO BpAallCHHS.
MowmenT cuinsbl. LienTp Tsxectn

8.18 Nmnynec Tena. 3mMenenue umimynbsca. IMynsce cuiibt

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeaxkTnBHOE ABMKEHUE

8.21 Mexannueckasi paboTa U MOILTHOCTh

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

8.23 [ToTennumanbHass 3HEprus Tejia, MOAHSATOTO HaJl TMOBEPXHOCTHIO
3emun

8.24 [ToTeHtmanpHast YHEPTUS CKATOU MPYKUHBI

8.25 Kunernyeckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH

8.27 [TpakTiueckue paboThI:

Onpenenenne cpenHed CKOPOCTH CKONBXEHHs Opycka WU
JOBHXXCHUSA mapHKa 110 HﬁKJ’IOHHOﬁ IINIOCKOCTH.

Ornpenenenre yCKOpeHHUs Tella TP PaBHOYCKOPEHHOM JBUKEHUU
110 HAaKJTOHHOM TNIOCKOCTH.




I/ICCJIGIIOBaHI/Ie 3aBUCUMOCTHU IIYTHU OT BPCMCHU

IPpU PABHOYCKOPEHHOM JIBHXKCHHU 0€3 Ha4aIbHONH CKOPOCTH.
[TpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBH)KEHHH Oe3
HavaJIbHOU CKOPOCTH IMYTU OTHOCATCA KaK pPAd HCUCTHBIX YUCCII, TO
COOTBETCTBYIOIIHE IPOMEKYTKHA BPEMEHHU OJIMHAKOBBI.
HCCHGIIOBEIHI/IC 3aBUCUMOCTH CHUJIbI TPCHHUA CKOJIBXXCHUA OT CHJIbI
HOPMAJIHOTO JIaBJICHUSL.

Omnpenenenne Ko HUIMEHTA TPEHUS CKOJBKCHHSL.

OmnpenenieHne )KECTKOCTH TPYKHUHBI.

Onpenenenne pabOThI CHIIBI TPEHUS MPH PABHOMEPHOM JIBHXKEHHUU
TeJla 10 TOPU30HTAILHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHJIBI YIIPYTOCTH IPH TOABEME TIpy3a C
UCIIOJIb30BAHUEM HETIOIBH)KHOTO M TIOJIBMIKHOTO OJIOKOB

8.28 ®dusnyeckue SBICHUS B MPUPOAE: MPUIUBBI U OTIMBBI, JBUKECHHUE
wianeT CONHEYHOM CHUCTEMBl, PEAaKTHBHOE JABM)KCHHUE IKHBBIX
OpraHU3MOB

8.29 TexHUYeCKUEe yCTPOWCTBA: CIUIOMETP, JATYUKH TOJOKEHUS,
PACCTOSIHUS U YCKOPEHMUSI, PAKEThI

MexaHnnyeckue KoieOaHusi U BOJTHbI

9.1 KonebarenbHoe JBU)KCHUE. OcHoBHbIE XapaKTePUCTUKHU
KOJIeOaHUI: IePHO/I, 4aCTOTa, aMIUTUTY/Ia

9.2 MaremaTtuyeckui W NOPYXKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPTUH NP KOJICOATSITLHOM JIBHIKEHUN

9.3 3aryxaromue konebanus. BeinyxxaeHnsie konebanus. Pezonanc

9.4 Mexanuyeckue  BOiHBL. ~ CBOMCTBA  MEXaHMYECKHMX  BOJH.
[IpononbHBIE U MONEPEYHbIE BOJHBI. /[1MHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHusl. MexaHHuYecKue BOJIHBI B TBEpPIOM Tele,
CECMUYECKHUE BOJHBI

9.5 3ByK. ' poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa

9.6 WHdpa3Byk U ynbpTpa3ByK

9.7 [TpakTyeckue paboOTHI:

Omnpenenenyue 4acToThl U MEepUoja KoJieOaHUM MaTeMaTUYeCKOIo
MasiTHUKA.

Onpenenenne 4YacToThl M TepUoJa KoyeOaHUM MPY>KUHHOTO
MasiTHUKa

WccnenoBanune 3aBUCUMOCTH TepUoia KOJIeOaHWid MOBEIIEHHOTO K
HUTH TPy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH IepHOJa KoJeOaHUN MNPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a.

[IpoBepka  HE3aBUCHMOCTH  Iepuoja  KojiebaHWi  rpysa,
MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU IPYKUHBI.
N3mepenne yckopeHust CBOOOTHOTO MaIeHUS

9.8 dusnueckue SBJICHUS B IPUPO/JIE: BOCIIPUSATHE 3BYKOB JKMBOTHBIMU,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, 9XO0

9.9 TexHU4YecKue ycTpoHCTBa: 3XOJIOT, UCIOJIb30BaHUE YIbTPa3ByKa B




OBITY M TEXHUKE

10 DNIEKTPOMArHUTHOE TOJI€ U AIEKTPOMArHUTHBIC BOJHBI
10.1 DJIEKTPOMArHuTHOE TMoJe. DJIEKTPOMAarHUTHBIE BOJIHBI. (CBOMCTBa
AJIEKTPOMATHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DOnexkTpoMarHuTHasi mpupona ceta. CkopocTh cBeTa. BomHoOBbIE
CBOMCTBA CBETA
104 [TpakTrueckue pabOTHI:
W3yueHue CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH C  IOMOIIBIO
MOOMIBHOTO TenedoHa
10.5 @dwusnyeckue SBICHUS B TMPUPOJE: OUOIIOTUYECKOE JCHCTBHE
BUJUMOTO, YIBTPA(QHOIETOBOTO U PEHTI€HOBCKOTO U3TyUCHHI
10.6 TexHu4yeckne yCTpPOWCTBA: MCIOIB30BAHUE 3JICKTPOMATHUTHBIX
BOJIH IS COTOBOM CBSI3U
11 CBeTOoBBIE ABJICHUS

111 JIyueBas monens cBera. MICTOUHMKM CBETa

11.2 [IpssMonrHEITHOE pacpocTpaHEeHNEe CBETa

11.3 Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpaKEHUs CBETA

11.4 [Ipenomnienne cBera. 3akoH ImpenomiieHuss cBeta. [lonHoe
BHYTpEHHEE OTpaK€HHE CBETa

11.5 JInnza. Xop nyyen B JIMH3E

11.6 OnTuueckas cucteMa doTtoannapara, MUKpOCKOIIA U TeJIECKONa

11.7 I'ma3 kak ontuueckas cucreMa. biIM30pyKoCTh U JadTbHO30PKOCTh

11.8 Paznoxenune 6enoro ceeta B ciektp. OnbiTel HetoToHA. CroskeHue
CHEKTpaNlbHBIX IIBETOB. [lucriepcus cBera

11.9 [TpakTiueckue paboThI:
HccnenoBanue 3aBUCMMOCTH yIila OTPaXKEHUS CBETOBOTO Jiydya OT
yII1a maieHusl.
W3yueHne XapakTepUCTUK H300pakeHUsl MpeaMeTra B IUIOCKOM
3epKaie.
HccnenoBanue 3aBUCUMOCTU yIJIa MPETOMJICHHS CBETOBOIO JIyda
OT yIJIa TaJIeHNs Ha TPAHUIIE «BO3IAYX - CTEKIION.
[Tony4yenue n300paxKeHuit C MOMOIIBIO COOMPAIOLIEH JTUH3HI.
Omnpenenenre (QOKYCHOTO pPACCTOSHHAS H  ONTHYECKOW CHIIBI
coOuparoIie JTMH3BL.
OMnBITHI TIO PA3IIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITHl 10 BOCHPHUATHIO LBETA MPEAMETOB MPU UX HAOIIOJCHUU
yepes3 LIBETOBbIE (PUIBTPHI

11.10 @dusnyeckue spieHus B npupone: 3atmenus Comnua u JlyHsl,




[BeTa TeJI, ONTHYECKHue sBIeHUS B atMmochepe (uBeT HeOa,
pedpaxuus, paayra, MUpax)

11.11

TexHu4yeckne yCTpOHCTBAa: OYKH, TMepuUcKom, QoTroamnmapar,
OINITUYCCKHUE CBCTOBOABI

12

KBauToBrIe gB

JICHUS

121 OmnbiTel Pezepdopaa u ruianerapHast Moesb aroma. Mojienb aroma
bopa

12.2 Ucnyckanue u noryonienre cBera atomoMm. KBautol. JIuHeituarsie
CIEKTPBI

12.3 PannoaktuBHOCTH. Anb(a-, 6eTa- U raMMa-Hu3ITydeHUS

124 Crpoenue atomHoro sapa. HykinoHHas Mojenb aTOMHOTO sfpa.
N3otomnbl

12.5 PannoaktuBHble mnpeBpamenus. [lepmon mosypacrana aTOMHBIX
aaep

12.6 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps0BOTO U MacCOBOIO
qrces

12.7 OHeprus CBA3M aTOMHBIX siziep. CBA3b MacChl U YHEPTUU

12.8 Peakuuu cunrtesa u aenenus saep. Ucrounuku sneprun ConHua u
3BE3]1

12.9 Snepnas sHepreruka. JleWicTBUE PaAVMOAKTUBHBIX W3JIyYEHHHM Ha
JKUBBIE OPraHU3MbI

12.10 [TpakTyeckue paboOTHI:
HabntoieHne CIomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyYEHHUSI.
HccnenoBaHue TPEKOB: M3MEPEHHE DHEPIMM  YacTHULBI 110
TOPMO3HOMY IIyTH (110 hoTOrpadusm).
W3mepenue painoakTuBHOro hpoHa

12.11 @u3nuecKue SBICHUS B IPUPOJE: €CTECTBEHHBINM PAJMOAKTHUBHBIN
(GOH, KOCMUYECKUE JY4YH, PAJUOAKTUBHOE M3JIyu€HHE MPUPOIAHBIX
MUHEPAJIOB, JNEHCTBUE PAJUOAKTUBHBIX H3JIYyYEHHUH Ha OpPraHHU3M
4eJI0BeKa

12.12 TexHu4yeckne  yCTpOMCTBA:  CIIEKTPOCKOI,  WHJWBHIYyaJIbHBINA

AO03UMCETpP, KaMCpa Bunscona

Jy1s mpoBeIeHUsI OCHOBHOT'O TOCYAapCTBEHHOTr0 3k3aMeHa 1o ¢usuke (OI'D no pusuke)

UCTIONB3YETCS TMepedeHb (KOANU(PUKATOp) MPOBEPSIEMBIX TpeOOBaHUI K pe3ylabTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHONW MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUs W DJIEMEHTOB
COJIepKaHUA.

IIposepsiembie Ha OI'D no pusuke TpedoBaHus
K pe3yJIbTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl

OCHOBHOI0 00111er0 00pa30BaHUA

Kon

[IpoBepsieMble TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS




IIPOBEPSIEMO OCBOCHHSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
ro obpasoBanus Ha ocHoBe PI'OC

TpeboBaHUs
1 [Tonumanue ponu HU3MKK B HAYYHOH KapTHHE MUPA;

c(OpMHUPOBAHHOCTh 0a30BBIX MPEJICTABICHUH O 3aKOHOMEPHOH CBA3M U
MO03HABAEMOCTH SBJICHUHA TPUPOJABI, O pPOJH OIKCIEPUMEHTa B (U3HKE, O
crucTeMooOpasyroleil posu GU3NKU B pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH, 00 »BOMIONMHM (PU3MYECKHX 3HAHUM W UX POJM B LEJIOCTHOM
€CTeCTBEHHOHAY4YHOM KapTHHE MHpPA, O BKJIAJE POCCUHCKHUX U 3apyOeKHBIX
YUYCHBIX-(DU3UKOB B DPa3BUTHE HAyKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIETO
MUpa, PA3BUTUE TEXHUKH U TEXHOJIOTUN

3HaHUs O BUJAX Marepuu (BEIIECTBO U TIOJI€), O JBIKEHMHM KakK CI0co0e
CYLIECCTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUH CTPOCHHS
BelIecTBa, O (DU3MUECKOH CYITHOCTU SIBICHUH TPUPOILI (MEXaHHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHUE pa3IuyvaTh SBJICHHUS IO ONHUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE;

YMEHUE paclo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3UYCCKUX SIBIICHUU B
OKpY>KaroIlleM MUPE, BBIIETSS UX CYIIECTBEHHBIE CBOICTBA (ITPU3HAKHU)

Brnagenne ocHOBaMU MOHATHIHOTO arapaTa ¥ CHMBOJIMYECKOTO sI3bIKa (DU3HKHU
Y UCTIOJIb30BAaHUE X JJISl PelIeHUs] y4eOHbIX 3a/1ay;

YMEHHE XapaKTepHU30BaTh CBOWCTBA Tel, (PU3WYCCKUE SIBICHHS M TIPOIECCHI,
UCoib3ys GyHIaMEHTANIbHbIE U SMIIMPHUUECKHUE 3aKOHBI

YMeHue oOmnuchiBaTh H3Y4YCHHBIE CBOMCTBA Tel U (PU3MYECKHe SBJICHHS,
UCIIOJIB3YS (PU3HUECKUE BEITHUNHBI

Bnagenue ocHOoBaMHM METOJOB HAay4yHOTO TO3HAHHS C YYETOM COOIIOJCHHS
MpaBuj 6€30MacHOTo Tpyaa:

HaOmoeHne (U3MYECKUX SBJICHMI: YMEHHE CaMOCTOATEIbHO CcOoOHMpaTh
AKCIEPUMEHTAIbHYI0O YCTaHOBKY M3 JaHHOTO Habopa o00OpyIOBaHHS TIO
WHCTPYKIIMU, OIMUCHIBATh XOJ ONBITa W 3allUChIBaTh €ro Pe3yNibTaThl,
(hopmyIupoBaTh BHIBOJIBL;

MPOBEJICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUN (PU3NYECKUX BEIMUYUH: YMEHHE
TUTAHUPOBATh HM3MEPEHHS, CaMOCTOSTEIILHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY IO MHCTPYKIIMHU, BBHIUUCIATH 3HAYCHHE BEIUYUHBI U aHAM3UPOBATH
MOJTyYCHHBIE PEe3yNbTaThl C YYETOM 3aJIaHHOW IOTPEITHOCTH pPEe3yJIbTaTOB
U3MEPECHU;

MIPOBE/ICHNE HECIOKHBIX IKCIIEPUMEHTAIBHBIX HCCIEOBAHNN; CAMOCTOSTEILHO
coOupaTh JKCHEPUMEHTANbHYI0 YCTAaHOBKY M MPOBOJIUTH HCCIEIOBAHHE IO
WHCTPYKIIUH, TIPEJCTABIIATE MOJIYYCHHBIC 3aBUCHMOCTH (DPU3HUYECKUX BEIMIMH B
BUJE Ta0Onull U Tpa@UKOB, YUUTHIBATh MOTPEIIHOCTH, AENaTh BBIBOABI IO
pe3ybTaTaM HCCIIeJOBAHUS

[ToHnMaHMe XapaKTepHBIX CBOMCTB (PU3MUECKUX MoJenell (MaTepraibHas TOUKa,
a0COJIIOTHO TBEPAOE TENIO, MOAEIH CTPOECHHUS Ira3oB, )KUIKOCTEH U TBEPIBIX Tel,
IUTaHeTapHasi MOJIeNb aTOMa, HYKJIOHHas MOJIeNb aTOMHOIO siipa) U yMEHHE
MIPUMEHSITh UX JIJIs1 OOBSICHEHUSI (PU3NUECKHUX TPOIIECCOB

VYMmeHne oOBsICHATE (1)I/ISI/I‘I€CKI/IG IMpOoHeCChl U CBOMCTBA TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O XapaKTCpa, B YACTHOCTH,
BBIABJIATh MPUYWHHO-CIICACTBCHHBIC CBA3W U CTPOUTH 0OBsACHEHHE C OHOpOI\/'I Ha
HU3YUYCHHBIC CBOMCTBaA (bI/ISI/ILIeCKI/IX ﬂBHCHHfI, (I)I/ISI/I‘{CCKI/IC 3aKOHBI,




3aKOHOMCPHOCTU U MOJCIIN

8 YMeHue pemiath pacueTHble 3amaud (Ha 0a3e 2 - 3 ypaBHEHMI), UCHOIB3YS
3aKOHBI U (OpMyInbl, CBs3bIBaOLIME (DU3MUECKHE BEIWYMHBI, B YaCTHOCTH,
3aluChIBaTh KPATKOE YCJIOBHE 3aJauyM, BBISBISATH HEIOCTAIOLIUME JaHHBIE,
BBIOMpATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ PeLIeHHs, UCIOIb30BaTh
CIpaBOYHbBIC JIAHHBIC, MPOBOJUTH pPacCUueThl M OLEHUBATh PEATUCTUYHOCTD
MOJIYyYEHHOTO  3HA4YeHHUs] (PU3UYECKOM BEIWYHHBI, YMEHHE OIpeAesaTh
pa3MepHOCTh GU3HUYECKON BETMYMHBI, TIOJTYYCHHON TPU PEIICHUH 3a/1a4U

9 YMeHue xapakTepru30BaTh MPUHIUIIBI AEHCTBUS TEXHHYECKUX YCTPOUCTB, B TOM
grcie ObBITOBBIX IPUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX IPOLIECCOB 110
UX OIHMCAHUIO, HCHOJB3YyS 3HAHHUSA O CBOWCTBAX (M3UYECKUX SIBICHHHA U
HE00X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH

10 VMeHHE HCIOJIb30BaTh 3HAHUS O (PU3NYCCKHX SBICHHUSX B IIOBCEAHEBHOM KU3HH
s obecrieyeHuss 0€30MacHOCTH MPH OOpaIleHUH ¢ OBITOBBIMH NpHOOpamMH U
TEXHUYCCKHMHU YCTPOWCTBAMH, COXPAHEHHS 3I0POBbS M COOJIOJCHUS HOPM
OKOJIOTHYECKOTO  TOBEICHUS B OKpyXKamoomedl  cpere;  NOHMMaHHUE
HEOOXOIMMOCTH MNPUMEHCHUS] JOCTH)KCHHH (U3UKKM W TEXHOJOTHH s
PaLMOHAILHOTO MPUPOAOIIOIBE30BAHMUS

11 OmnbIT moucka, mpeodpa3oBaHusl U IMpencTaBleHUs HHGOpMaIKu (HU3HMIECKOTO
COJepKaHUS € MCIOJNb30BaHUEM  HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIL;

YMEHHUE OLIEHUBaTh JOCTOBEPHOCTh IIOJIyu€eHHOM HH(pOpMAlM¥ Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JONIOJHUTEIIbHBIX HCTOYHUKOB;

YMEHHE MHCIIOJb30BaTh IPU  BBIIOJHEHWH Y4YeOHBIX 3aJaHUil  Hay4yHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coAepkKaHUs, CIPABOYHBIE MaTEpUAJIbl,
pecypcsl cetu IHTEepHeT;

BlIaJicHHe Oa30BbIMM HAaBBIKAMHU NpeoOpa3oBaHus HHPOpPMAUU W3 OJHOMN
3HAKOBOM CHCTEMBI B JPYTyl0; YMEHHE CO3/1aBaThb COOCTBEHHbBIC MUCHMEHHbIE U
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALINU U3 HECKOJIBKUX HCTOUHUKOB

ITepedennb 31eMeHTOB cofep:kaHus, NpoBepsieMbIx Ha OI'D no pusnke

Kon [IpoBepsiemblii 37IEMEHT CoepKaHUs
1 MexaHuyeckue sIBICHHS
11 Mexannyeckoe ABWKeHHWe. MarepuanbHas Touka. (CucremMa  OoTcYeTa.

OTHOCUTENBHOCTH JABWKCHUA

1.2 PaBHOMepHOE M HepaBHOMEpHOE JBHKeHUE. CpenaHsast ckopoctb. Dopmyna st
BBIYHMCIICHUS CPETHEN CKOPOCTHU:

1.3 PaBHOMEpHOE IIpsAMONMHENHOE IBHKEHHE. 3aBUCHUMOCTh KOOPAMHATHI T€Ia OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEWHOIO IBUKECHHUS:

X(t) = Xo + V«t.

I'padvkn 3aBUCHMOCTH OT BpPEMEHHU [UISl MPOEKIHH CKOPOCTH, MPOEKIUU




IIepeMELICHUs, IIyTH, KOOpPAWUHATBI IIPM PABHOMEPHOM IPSMOJIMHEHHOM
JBUKCHUH

1.4 3aBUCHUMOCTh KOOPJIMHATHI Tella OT BPEMEHM B Ciy4yae pPaBHOYCKOPEHHOTO
HpHMOJ’IHHGﬁHOI‘O JABUXXCHUSA:
t2
X(t) =X, +Vp,t+a, - —.
2
@opmyJibl 711 NPOCKUHUHU IEPEMEIICHUS, MPOECKUUMU CKOPOCTH U MPOCKUUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHHUU:
t2
Sx(t) = Vox 't+ax 5
2
Vx(t) :VOX +ax 't’
ax(t) = const,
V2X2 - V:I.X2 = 2axSx.
I'paduky 3aBHCUMOCTH OT BpPEeMEHHM MJii MPOCKUIUU YCKOPEHHUS, MPOCKIUU
CKOpPOCTH, HIPOCKOHWU MCPEMCIICHHA, KOOpAWHATLI IIPU PABHOYCKOPCHHOM
MPSIMOJIUHEITHOM JBUKEHUH
1.5 CBobOogHoe maneHue. GopMysibl, OMKMCHIBAIONINE CBOOOJHOE MaJleHUE Tela TI0
BEPTUKANIHM (JBM)KEHHE Tela BHHM3 WU BBEPX OTHOCHUTEIHHO TIOBEPXHOCTH
3emnn). I'paduxu 3aBUCUMOCTH OT BpPEMEHM JJIs IPOEKLUHUU YCKOpPEHHS,
MPOEKIIMH CKOPOCTH W KOOPAMHATHI TpU CBOOOAHOM TMAJACHUM Tela IO
BEPTUKAIU
1.6 CKopocTh pPaBHOMEPHOTO [BIDKEHHUS Tela IO OKpYyXHocTH. Hampasienwue
CKOPOCTH.
dopmyna A BBIYMCIEHUS CKOPOCTH 4Yepe3 PaJuyC OKPY)KHOCTH U TEPUOJ
oOparnieHus:
27R
V=—
T
LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue IEHTPOCTPEMUTENEHOTO
ycKopeHnusi. @opmyiia JJ1s1 BBIYUCICHHUS] YCKOPEHUS:
a v
"R
dopmyna, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpaIeHHUS:
1
V==
1.7 Macca. ITnotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:




1.8

Cuna - BektopHas ¢pusuueckas Benuunna. CliokeHue Cui

1.9

SBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:

F=m-a

ConanpaBieHHOCTh BEKTOpa YCKOPEHHUS Tela U BEKTOpa CUJIBL, JeCTBYIOLIEH Ha
TENO

1.11

B3aumoneiictue ten. Tpernit 3akoH HeroToHa:

F2—>1 = _F1—>2

1.12

TpeHI/Ie IMOKOs U TPCHUC CKOJILKCHUA. @OpMYJIa AJI4 BBIYHUCJIICHUA MOAYJISA CUJIBI
TPCHUA CKOJIbKCHUA:

F_=pn-N

P

1.13

Hedopmarmus tenma. Ymnpyrue u Heynpyrue aedopmamuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

F= G._mlF;nz_

Cuna TsHKeCTH. YCKOpeHI/IC CBO60)IHOFO naaCHUs.
d)opMyna JJIs1 BBIYMCIICHHUA CUJIBI TAXECTHU BOJIM3H IMMOBEPXHOCTHU 3emiu:

F=mg.

IBmxenne 1aHer Bokpyr Comnma. IlepBas kocMudeckas CKOPOCTb.
HesecomocTs u neperpysku

1.15

I/IMHy.]'ILC TCJIa - BEKTOPHAA (1)14314%01(21;1 BCIIMYHHA.

p=mv

NMitynbsc CUCTEMBI TEIL.
N3menenne nmmynbca. IMnyibe cumsl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:

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

PeakTtuBHOE ABHKEHHUE

1.17

Mexannueckas padota. @opmMyra Jjisi BEIYUCICHHS paOOThI CHJIBI:

A=Fscosa.

Mexann4deckasi MOIIIHOCTb:




N =2
t

1.18 Kunernueckas u noreHUMagIbHas SHEPTUSL.
®opmyJia i1 BBIYUCICHUS KHHETUYECKON SHEPTUU:
2
mv
E =
2
TeopeMa 0 KHHETHYECKOU YHEPTHH.
@®opmyrna s BBIYUCICHUS MOTCHIMAIBHOW SHEPrHM Teja, IMOJHATOTO Hal
3emuieit:
Ep = mgh
1.19 MexaHuyeckast SHepPIHs:
E = Ex + E,.
3aKOH coXpaHEHHs] MexaHudeckoil sHepruu. dopmyna s 3aKOHA COXpPaHEHUS
MEXaHUYECKON SHEPTUU B OTCYTCTBHE CUJI TPEHUS:
E = const.
[IpeBpareHne MeXaHUYECKON YHEPTUH MPU HATUYUH CUJIBI TPEHUS
1.20 [IpocTeie MexaHU3MBI. «30JI0TOE PABUIIO» MEXAHUKH.
Peryar. MomeHT cuiibl:
M =Fl.
VYcnoBue paBHOBecHs pblyara:
M1+ M2+ ...=0.
TToaBY>XKHBIN ¥ HEMOABMKHBIN OJIOKH.
— A’IOHC3H3X
KII/I mpocTeiX MEXaHU3MOB, =
ASana‘ICHHaﬂ
1.21 JlaBneHue TBEpAOTO Tena.
dopmyna 171 BBIYUCIEHUS JaBJIEHUs TBEPAOIO TeNa:
D F
S
JlaBnenue raza. ATMOcepHOe 1aBJIeHHE.
I'mnpocraTuueckoe AaBlIeHUE BHYTPH KUJKOCTH.
®opmyra 171 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P =pgh+p,,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
1.23 3akoH Apxumena. QPopmyna g ONPENEICHHs] BBITAJIKUBAIOIIEH CHIIBI,

JNEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B KUAKOCTh WIH ra3:




I:Apx. = ng .

VYcnosue nnaBanus Tena. IlnaBanue CYA0B U BO3AYXOILJIAaBAHUC

1.24

Mexannueckne KkoiebaHus. AMIUIMTYNA, TEPUOJ M YacToTa KoJIeOaHWH.

dopmyia, cBS3bIBalOIIAs YACTOTY U IEpUoA Kojedbanui: V= T

1.25

MaremaTuueckuii M MPYXKUHHBIM MasTHUKHU. [IpeBpamieHue sSHeEpruv m0pu
K0J1e0aTeIbHOM ABHKEHUU

1.26

3aryxatomue kojebanus. BeinyxeHHble kKonebanus. Pezonanc

1.27

Mexanuveckue BOJHBI. [IpomosbHBIE U MTONEPEUYHbIE BOJHBI. J[JIMHA BOJIHBI U
CKOpPOCTb pacrpOCTPaHECHUS BOJHBI:

A=Vv-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE
nByX cpell. MH(ppa3Byk U yabTpa3ByK

1.29

[IpakTnueckue paboThI

W3mepeHue cpeqHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTU
NPYXUHBL, KOd((UIIMEHTA TPEHUSI CKOJIBXKEHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIIPYrOCTH; CpeAHEH CKOPOCTH JIBUKEHUs Opycka IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUM IO HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoiebaHMH MaTeMaTH4eCKOro MasTHHMKA; YacTOThl U IEpHoja
Koje0aHui MPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEUCTBYIOIETO HA phlyar;
paboThl CHIIBI YIPYTrOoCTH MNpPH IMOABEME TIPy3a C IMOMOIIBIO HEMOIBHKHOTO
61oka; paboThI CHIIBI YIPYTOCTH TPHU TOJbEME Ipy3a C MOMOMIBIO MOIBHKHOTO
610Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHUJIBI OT O0bEMa MOTpPYKEHHOMN
YacTH TeJIa ¥ OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJIBbKEHUSI OT CUJIbI HOPMaJIbHOTO JABJIEHUS U OT
poJla IOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPY)KHHE, OT CTENEHU
nedopmaluu MpyXKUHBI, YCKOPEHUsT OpycKa OT yria HaKJIOHA HaIpaBIIsIONICH;
nepuosia (4acToThl) KoleOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEpPHOJa
KoJe0aHui MPYKXUHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU NPY>KUHBI;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH Tepuoja KoleOaHWi HHUTSHOTO MasTHHKA OT
Macchl Ipysa.

[IpoBepka ycinoBusl paBHOBECHUS pblyara

1.30

@dusnueckue SBICHUSA B IPUPOJE: IPUMEPHl ABUXKEHUSA C PA3IMYHBIMU
CKOPOCTSIMM B KUBOW W HEKWBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHMS B IPUPOJIE U
TEXHUKE, TPWINBBl W OTIUBBL, [JBMWXKEHHE IIaHeT COJHEYHON CHCTEMBI,
PEaKTHUBHOE JIBM)KEHHE JKUBBIX OPIaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOrO JIaBJICHUS Ha JKUBOW OpraHu3M, IJIaBaHUE pbIO, BOCIPUATHE
3BYKOB KMBOTHBIMHM, 3€MJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI, IlyHAMH, 3XO

1.31

TexHnuyeckue yCTpOICTBa: CIHUIOMETP, NATUYUKH IIOJOXKEHMS, PACCTOSHUSA H
YCKOpEHHUs, JWHAMOMETp, TMOJIIIUIHUKYA, PAKEThl, pblyar, MOABMXKHBIA U
HETOJBIKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCTBIE MEXaHWU3MBI B OBITY,
COOOIIAIOLINECS] COCY/bI, YCTPOMCTBO BOJOMNPOBOJA, T'MAPABIMYECKHH Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE




TemnoBble IBIEHUS

2.1 OCHOBHBIE ~ TIOJIOKEHUSI  MOJICKYJISIPHO-KUHETUYECKOH  TEOPUH  CTPOCHUS
BemlecTBa. MoJenu TBepIoro, )KUIKOro U ra3000pa3HOro COCTOSHUM BEIECTBa.
Kpucrannmuueckue u amopdHbIe TeIa

2.2 JIBrkeHue dacTull BemecTBa. CBsA3b CKOPOCTM JBM)KEHUS 4acTUL[ C
Temreparypoil. bpoyHoBckoe aBmkenue, nuddysus

2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS

24 TennoBoe pacmmpeHue u cxaThue

2.5 TemioBoe paBHOBECHE

2.6 Buyrtpennss sueprus. PaGora m Termonepenada Kak CrnocoObl HM3MEHEHHUS
BHYTPEHHEHN HEPruu

2.7 Bunsl Tenonepeaayun: TeIONPOBOJHOCTh, KOHBEKIIMS, H3Ty4eHUE

2.8 Harpesanue wu oxjaxzaenue Ten. KommyecTBO — TemioTel. Y jenbHas
TEIUIOEMKOCTb:

Q=cm(t2- ty)

2.9 3aKOH COXpaHEHUs PHEPrMM B TEIUIOBBIX INpOLEccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

Qi+Q2+..=0

2.10 Ucnapenne u xonzaeHcamnusi. V3mMeHeHuWe BHYTpPEHHEH SHEPrHMM B IPOIIECCE
ucrapeHuss W KoHJeHcanuu. KuneHwe KUIKOCTH. VYJenpHass TeIioTa
napooOpa3zoBaHus:
=2

m

2.11 BnaxxnocTs Bo3yxa

212 [InaBnenne w Kpucrasmsauus. II3MeHeHHMe BHYTPEHHEH DJHEpPIuM IpH
IUTaBJICHUH U KPUCTAJUTM3ALUU. Y AeTbHAasl TEIUIOTa TIABICHUS:
=2

m
2.13 BHyTpeHHSIS SHepTrHs CrOpaHus TOTUIMBA. Y JeTTbHAasl TETUIOTa CTOPaHUs TOTUTUBA!
qg=—
m
2.14 [Tpunnumns! pabote! TermnoBbix asurareneil. KI1J[ terioBoro asuraresns
2.15 [IpakTuyeckue paboThI

I/I3MepeHHe YJICHBHOﬁ TCIINIOEMKOCTH MCETANIMYCCKOTO HUJIMHAPA;, KOJIUYECTBA
TCIUIOTHI, IOJYYCHHOTO BOI[OI71 KOMHAaTHOMH TEMIICPATYyPhbL (I)I/II(CI/IpOBaHHOI\/II
MacCCbl, B KOTOpPYIO OIYHICH HaneTI)II\/II OUINHAP, KOJUYCCTBA TCILIOTHI,
OTAAHHOTO HArp€TbIM HUIWMHAPOM, IIOCJIC OIIYCKaHHUsA C€ro B BOAY KOMHATHOM




TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/yXa; VJAEIbHON TEIJIOTHI
TUTABJICHUS JIB/IA.

HccnenoBanne WM3MEHEHHUs TEMIIEpaTypbl BOJBI IPU PA3JIMYHBIX YCIOBUSX;
SIBJICHUSI TETJIOOOMEHA TIPU CMEIIMBAHUU XOJIOAHON U TOpsiueid BOJBI; TIpoIiecca
UCIapeHus

2.16 dusnyeckue SBICHHUS B MPUPOJIE: TTOBEPXHOCTHOE HATSHKCHUE M KANWJULIPHBIC
SBJICHUSI B NIPUPOJE, KPUCTAIBI B MpUpoje, ninydenue CoiHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl; 00pa3oBaHue pOCkl, TyMaHa, HHesl, CHera

2.17 Texnndeckue ycTpOWCTBA: KaNWUIAPBI, PUMEPHI UCIOIb30BaHUS KPUCTAILIOB,
KHUJIKOCTHBI TEPMOMETp, AAaTYUK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILJICHUS
JOMOB, THTPOMETPBI, ICUXPOMETP, MapoBas TypOMHA, JBUraTeilb BHYTPEHHETO
CropaHus

3 DNeKTPOMAarHUTHBIE SBJICHUS

3.1 Onekrpuzanys Tei. [[Ba Buia 3JeKTPHUYECKHUX 3apsiIOB

3.2 BsaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHHsI HIEKTPUIECKOT0 3apsiaa

3.4 Onextpuueckoe mone. HampsikeHHOCTh anekTpudeckoro mnoss. [IpuHnun
CYIEPIIO3UIIMHU JIEKTPHYECKUX M0JIeH (Ha KaYeCTBEHHOM yYPOBHE)

3.5 Hocurenn »snextpuueckux 3apsaoB. JleHCTBHE SJIEKTPHYECKOTO TIONIS Ha
ANEKTPUYECKHE 3apsi/bl. [[pOBOAHUKHN U AUAICKTPUKU

3.6 [TocTostHHBIH 3NeKTpryYeckuid TOK. JleficTBus anekTpudeckoro Toka. Cuia Toka.
Hanpsixenne.
=4

t
U=—
q
3.7 DNeKTpUYecKoe CONPOTUBIEHHE. Y IETTbHOE IEKTPUIECKOE COIPOTUBIICHHE!
I
R=P
S

3.8 3akoH Oma [y1s y9acTka JIeKTPHUECKON TeTIH:

| — U
R
3.9 [TocnenoBarenbHOE COENMHEHUE TPOBOJHUKOB!

li=1;U=U1+Uz; R=R1 + Ra.
HapaHHeHLHoe COCIMHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUSA:

Ur=Uz I =11+ I R:%-




CMelranHbIe COCAUHCHUA MPOBOAHNUKOB

3.10

PaboTta 1 MOIITHOCTH AMEKTPUIECKOTO TOKA.

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

3.11

3akon Jlxxoynsa-Jlenua:

Q=1-R-t

3.12

OnbiT Opcrena. MarHuTHoOe T1oJie MPSMOrO MPOBOJHUKA C TOKOM. JIuHuwm
MarHUTHON MHAYKIIMH

3.13

MarauTHoe TI0Jie¢ TIOCTOSHHOTO MAarHuTa. BSaHMOHeﬁCTBHC IIOCTOAHHBIX
MAar"suToB

3.14

HeﬁCTBHG MAarHuMTHOTO II0JIA Ha ITPOBOJHUK C TOKOM

3.15

OmnpiTel Dapanes. SBneHue >nekTpoMarouTHON MHAYKIUU. [IpaBumo Jlenma

3.16

[IpakTnueckue paboThI

W3mepeHue  3JEKTPUYECKOrO0  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
JIEKTPUUECKOTO TOKA; pabOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucropsl, TaMIIO4Ka), OT HANPSKEHUS Ha KOHILIAX NPOBOJHUKA; 3aBUCUMOCTHU
COIIPOTHBJIEHUS OT JUIMHBI IPOBOJIHUKA, IJIOLIAN €r0 MONEPEeYHOro CEeYeHUs U
YIIEIbHOTO COIPOTUBIICHHUS.

IIpoBepka mpaBuiia JUIsl AJIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIE0BATEIbHOM
COEIMHEHUH IPOBOJHMUKOB; IpPaBWJA JUIsl CHJIBI AJIEKTPUYECKOTO TOKa IIpU
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

dusnyeckue SBICHUS B MPUPOAE: DBJEKTpUUECKHE SIBICHUS B armocdepe,
AJIEKTPUUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE ToJe 3eMiu, Ipeld Mmotocos,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJie, TOJIIPHOE CUSHUE

3.18

TexHnuyeckue ycTpoWcTBa: 3JIEKTPOCKON, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOW  HSHEPruu,  dBJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI (mpuMeps), NEKTPUUYECKUE
MpEeIOXPAaHUTENHN, DBJIEKTPOMArHUT, AJIEKTPOJBUraTellb IOCTOSHHOTO TOKa,
TEHEpaTOp MOCTOSHHOTO TOKa

3.19

9HeKTpOMaFHI/ITHHe BosHEL. [IIkama QJICKTPOMATrHUTHBIX BOJIH

3.20

JlydeBas mojenb cBeta. [IpsMonrHETHOE pacpOCTpAHEHUE CBETA

3.21

3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

3.22

HpeHOMHCHI/IC cBeTa. 3aKOH IpCIOMIICHUS CBCTA

3.23

Jucnepcus ceera

3.24

JInnza. Xoxg nyqeﬁ B JIMH3C. q)OKyCHOC pacCToOAHNC JIMH3bI. OnTuueckas cuia
JIMH3BbI:

D=1/F

3.25

I'na3 xak onruyeckas cucrema. OONTUYECCKHUE HpI/I60pBI




3.26

[IpakTuyeckue paboThI

H3mepeHne ONTHYECKOW CHIIbl coOuparomieil JTUH3bL, (HOKYCHOTO PacCTOSHUS
coOupatomieil JMH3bl (1O CBOMCTBY paBEHCTBA pa3MEpoB IpeaMeTa |
M300pakeHus], KOrAa MpeiMEeT PACIOJOXKEH B TBOMHOM (OKyce), MOKazaTels
IIPEJIOMJICHUS CTEKIIA.

HccnenoBanue cBOWCTBA M300paKEHUS, MOJTYICHHOTO C TIOMOIIBIO COOMpAromIeit
JUH3BI; M3MEHEHUs (OKYCHOIO pacCTOSHUS JABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTH YIUIA NPEJIOMIICHHs CBETOBOIO JIyda OT YIUIA IAaJCHUs HA TPAaHHUILE
«BO31lyX - CTEKJIO»

3.27 ®dusnyeckue sBieHUd B mnpupoze: 3armeHuss ConHua u JlyHsl, 1BeTa Tedn,
ONTHYECKHUE ABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)

3.28 TexHuueckue yCTpoWcTBa: OYKM, NEpUCKOM, (oToamnmapar, OINTHYECKUE
CBETOBO/IbI

4 KBaHTOBBIC SIBIEHUS

4.1 PagnoaktuBHOCTB. Anba-, Oera-, ramma-uznydenus. Peakuun anbda- u Oera-
pacraga

4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactui. [lnanerapaas Mmoaens aroma

4.3 CocraB aromHor0 siapa. M3otomb

4.4 [Iepuon nonypacnaaa aTOMHBIX sA€p

4.5 SnepHble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

4.6 @dusnueckue SBIEHUS B MPHUPOJE: ECTECTBEHHBIM pajMOAKTUBHBIA (OH,
KOCMHYECKHE JIy49H, pPaJUOaKTHBHOE W3IYYCHHWE TPUPOJHBIX MHHEPAJIOB,
JieiicTBUE paJInOaKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJoBeKa

4.7 TexHudeckue ycTpoucTBa: CHEKTPOCKON, WHAMBUAYAIBHBIN JTO3UMETP, KaMmepa

BI/IJ'ILCOHa, AACPHAA SHEPTCTUKA




