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Pabouas mporpamma yyeOHoOro npeamera «®Pusuka 7-9 xmaccoB» pa3paboTaHa Ha OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl OCHOBHOTO OOIIETO
obpazoBanuss MKOY «OOII c. IlerpomaBioBckoe» ¢ Y4€TOM MpOrpamMM, BKIIOUYEHHBIX B €€
cTpykrypy. Ilporpamma cocrtaBieHa B COOTBETCTBHHM C TpeOOBaHUSAMH K  (enepaibHOMY
KOMIOHEHTY TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa O00IIero oopa3oBaHus.

\
COJEP/KAHUE OBYYEHUA

7 KJIACC

Pazgea 1. @u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEro MUpa.

®usnka — Hayka o npupoje. SBieHus npupoapl. PU3NUECKHE SBICHUSA: MEXAHUYECKHE,
TEIUJIOBbIE, 3JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeaMUMHBL. 3Mepenune ¢usmueckux BenuuyuH. @Ousnueckue MNpUOOPHI.
[TorpemHocTe M3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢u3suka u apyrue ecrecTBEHHbIE HAYKH M3Yy4aroT Npupoy. EcTecTBeHHOHAy4YHBIN METO/
MO3HAHUs: HAOJIOJIEHNE, TOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBMIKEHHE TUIIOTE3, SKCIIEPUMEHT I10
MIPOBEpPKE THIOTE3, OOBsICHEHHE HaOionaemMoro sBieHusa. OmnucaHue (QU3NYECKUX SBICHUHM C
ITOMOIIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, HIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. Ousnyeckue TMpUOOPHI W MpOIEAypa MPSIMBIX U3MEPEHUN aHAJOTOBBIM U IU(DPOBHIM

npudopoMm.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeJIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3Mepenne pacCTosTHUIM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

ok wbnhE

W3mepenne TtemmepaTypbl MpU IOMOLIM JKUAKOCTHOIO TEpPMOMETpa M JaTduKa
TeMIIepaTyphl.
6. IlpoBeneHue wucciaeloBaHUsA IO MPOBEPKE THUIOTE3bl: JAIbHOCTh IOJIETA IIApHKa,
MYLIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbllIe BBICOTA ITyCKa.

Pa3znea 2. [lepBoHayaiibHble CBeJIeHUS 0 CTPOEHUU BelllecTBA.

CtpoeHue BellecTBa: aToMbl M MOJIEKYJIbI, MX pa3Mepbl. OIBIThI, JOKa3bIBAIOIIUE JUCKPETHOE
CTPOEHHUE BEIECTBA.

JIBikeHue dyactul BemiecTBa. CBs3b CKOPOCTH JBIKEHHMsSI 4YacTHI[ C TeMIEpaTypoil.
bpoynoBckoe nBwxkenue, aud¢ys3us. BsaumoneiicTBue uacTHIl BelleCTBA: MNPUTSHDKEHUE U
OTTaJIKMBaHUE.

ArperaTHble  COCTOSIHMS ~ BELIECTBA: CTPOEHME  TIa3oB, OJKUAKOCTEH M TBEPABIX
(KpucTaJUTMYECKHX) Tel. B3auMoCBs3b MeXAy CBONHCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYIISIpHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUHM BOJIbI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBMKEHHUSL.

2. Hab6mronenue nuddys3un.



3. HaOnronenue siBIeHUM, OOBACHSIOMUXCS MPUTSDKEHUEM WM OTTAIKHBAHUEM YaCTHII
BELIECTBA.

Jlabopamopusvie pabomot u onvimeol.

1. OueHnka quameTpa aToMa METOJIOM PSIOB (C HCTOIb30BaHNEeM (GoTorpaduii).

2. OTmbITHI 0 HAOIIOICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI M0 OOHAPYKEHUIO JCHCTBHSI CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

Paznen 3. /IBu:kenune u B3anMojeiicTBue TeJl.

Mexanudeckoe apmxeHue. PaBHomepHoe u HepaBHOMepHOe JBrkeHHe. CkopocTh. Cpemnsis
CKOPOCTbH MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu U BpeMeHH JIBUXKECHUS.

SBnenune wuHepuuu. 3aKOH WHEpUWHU. B3aumojeiicTBHE Ten Kak MNpPUYMHA HW3MEHEHUS
CKOPOCTH JBM)KEHHs Tel. Macca kak Mepa HHepTHocTu Tena. [lnmotHocTh BemiectBa. CBsi3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna xak XxapaKTepuCTHKa B3aumojeiicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. Msmepenue
CWJIBI C TIOMOIIbIO TUHAMOMETpA. SIBJIeHHE TATOTEHHS U Ccuiia TsokecTd. Cuila TSKECTH Ha JPYTrux
waHerax. Bec Tema. HeecomocTh. CrokeHHe CHII, HANpaBICHHbIX 10 OJHOW MPSMOM.
PaBnonetictByromast cun. Cuna tpenus. TpeHrne CKOJIbXKEHUsI U TpeHHUe MoKos. TpeHue B mpupoe
Y TEXHUKE.

Hemoncmpayuu.

Habnoenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune cCkopocTy MPSMOTHHEHHOTO IBYKCHHS.

HaGnronenue siBIeHUs] HHEPIIUH.

HaGnronenne n3smMeHeHus CKOPOCTH MPH B3aUMOICHCTBHUH TEJL.

CpaBHeHME Mace M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOIA.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHnie CKOPOCTH PaBHOMEPHOTO MABWKEHHUS (IIapuKka B JKUIAKOCTH, MOJAETH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpepneneHue CpegHEl CKOPOCTH CKOJIbXEHUS Opycka WM IIapuKa [0 HAKIOHHOM

IJIOCKOCTH.

Onpenenenre MI0THOCTU TBEPAOTO TeENA.

4. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (aedopmaryu) MpYyKUHBI OT
MPUIIOKEHHON CHUJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela U

ok wbnE
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XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3znea 4. /laByienne TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

JaBnenue. CnocoObl YMEHBIICHUS U yBENWYeHHs NaBieHus. J(aBneHue rasza. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, Temreparypsl. llepenaua gaBieHus TBEPABIMHU TeJIaMH, KUAKOCTSIMU U
razamu. 3axoH Ilackang. IIHeBMaTHyeckWe MaIIMHBL 3aBHCHMOCTL JAaBJIEHHS JKHUJIKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokc. CooOraromuecs cocyabl. [ uapaBmuyeckie MEXaHUu3MBbI.

Atmocdepa 3emnu u arMmochepHoe AaBieHue. [IpUYHHBI CyIIECTBOBAHUS BO3TYLTHOM
obomoukn 3emnu. OmbiT Toppuuermnu. M3mepenue armochepHOro AaBlieHUs. 3aBUCUMOCTH
aTMoc(epHOTro AaBlIEHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s usmepenus atMochepHOTO
JTaBJICHUS.

JleiicTBHE KHJIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BrITanmkuBaromas (apXuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.



Jemoncmpayuu.

oA~ wWwhE
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3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs )KUIKOCTBIO U Fa30M.

Coobmarommecs: CoCypl.

I'mppasinueckuii nmpecc.

[IposiBnenue naericTBUsS aTMOC(HEPHOTO TABICHMUSL.

3aBUCUMOCTD BBITAJKUBAIOIIEH CUJIBI OT 00bEMA NOTPYKEHHON YacTH Teja U INIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue naBaHus TeJ: IJIaBaHUE WU TIOTPYXKEHUE Te B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TeJa U JKUJIKOCTH.

Jlabopamopnuie pabomul u onvimel.

1.

WccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOW B JKHUIKOCTb
4acTH TeJa.

Omnpenenenre BBITAIKUBAIOMIEH CHIIbI, JEUCTBYIOIIEH Ha TElO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUJIbI, AEHCTBYIOIIEH HA TEJIO B JKUJKOCTH,
OT Macchl Tena.

OnbITL, TEMOHCTPUPYIOIINE 33aBHCUMOCTh BBITAIKUBAIOIIEH CHJIBI, JECHCTBYIOIIEH Ha
TEJNO B KUJIKOCTH, OT 00bE€Ma MOTpyXKEHHOU B KHJIKOCTh YaCTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeoMmerpa WM KOHCTPYMPOBAaHHE JIOAKH U OIpPEIEICHHE €€
TPy30MOABEMHOCTH.

Pasznen 5. Pa6ora u MOIIHOCTB. JHEPrUs.

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJ0K, HAaKJIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBecHs phlyuara.
[IpuMeHeHnne nmpaBuiia paBHOBECHS phiuara K 0J10Ky. «30Ji0T0o€ mpaBmio» Mexanuku. KIT/] mpocthix
MexaHu3MoB. [IpocTbie MexaHN3MbI B OBITY U TEXHHUKE.

Mexannyeckas sHeprusa. Kunetndeckas u moTeHuuanbHas sHeprud. lIpeBpaiienue ogHOro
BH/JIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXpaHEHHS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1.

[Ipumepbl POCTHIX MEXaHHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenuie paOOTBHl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUH Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue yciaOBHil paBHOBECHS pbluara.
3. Hamepenne KIIJ| HakIOHHOM IJIOCKOCTH.
4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPTUU.
8 KUIIACC

Pa3gen 6. TenjioBbie IBJICHHUS.
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU CTPOEHMs BellecTBa. Macca u

pa3Mepsl

aTOMOB u MOJICKYII. OHBITBI, MOATBCPKAAOIIUC OCHOBHBIC MOJIOKCHUA

MOJ'ICKyJBIpHOKI/IHeTI/I‘{CCKOI\/II TCOpHUU.



Mogenu TBEPIOTO, KUAKOTO M ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrajimueckue u
amop¢dubie Tena. OObSICHEHNE CBOMCTB Ta30B, KUAKOCTEH W TBEPIBIX TEJ HA OCHOBE TOJOXKEHUI
MOJIEKYJISIPHO-KUHETHYEeCKOH Teopun. (CmauuMBaHHWE M KallWUIApHBIE sBIE€HUA. TerioBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOIO JBM)KEHHS 4YaCTHLL.
Buytpennss sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEHW SHEpruu: TeIonepeaaya U COBEpILEHNE
paboThl. Bujipl Temonepenauu: TemIONPOBOIHOCT, KOHBEKIUS, U3ITyYCHHUE.

KonnuectBo TemnoThl. YaenbHas TEIIOEMKOCTh BellecTBAa. Te€IIO0OOMEH M TEIIOBOE
paBHOBecue. YpaBHEHHE TemyioBoro OamaHca. [lnaBrieHwe M OTBepAeBaHWE KPHUCTAILTHUECKUX
BEIIECTB. YJelbHas TemioTa IaBieHus. llapooOpazoBanme u koHaeHcanus. Vcnapenwe.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIIEPATypbl KHUIIEHHUSI OT
aTMOC(hepHOTO J1aBJICHHUS.

Brnaxnocts Bo3ayxa.

OHeprusd ToIIMBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[Mpunnunsr pabGotel TemnoBbix asurateneid KIIJ[ TemnoBoro nBurartens. TemuioBbie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKoH COXpaHEeHHsI U MPEeBPAILEHHs SHEPTHUH B TEIUIOBBIX IpOIECcCaXx.

Hemoncmpayuu.

HaGnronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6nronenue aquddysun.
HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBICHUI.
Habntonenue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuina u3mMepeHus TeMneparypsl.
Buael Tenonepenayu.
OxnakJieHue Mpu COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUJIaAMH.
. CpaBHEHUE TEIIOEMKOCTEN pa3InYHbIX BELLECTB.
. Habmonenue xuneHus.
. Habnionenue nocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUU.
13. Mozeny TenI0BbIX IBUTATENEH.
Jlabopamopnuie pabomul u onvimot.
OnbIThI 1O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUSL.
OMBITHI 10 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEP/BIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE IITPHILIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHHSI BO3AyXa OT €ro o0béma W
HarpeBaHus WU OXJIAKICHUS.
6. IlpoBepka ruUMOTE3bl JMHEHHON 3aBUCHMOCTH JUIMHBI CTOJIOMKA IKHJAKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.
7. HaOnronmenue W3MEHEHHsS BHYTPEHHEH JHEpPrHM Tela B pe3ylbTaTe TeIulonepenadyn u
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MPH CMEUITMBAHUH XOJIOIHOW U TOPSYei BOIBI.

LCoNarLNE
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9. OHpC,Z[CJ'ICHI/Ie KOJIMYCCTBA TCIJIOTHI, MMOJIYYCHHOT'O BOJIOM pu TEIUI00OOMEHE ¢ HarpeTbhiM
MCTAJUIMYCCKUM MUIIUHAPOM.



10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mnpoiecca UCHapeHHUs..

12. Onpenenenre OTHOCUTEIIBHOM BIAKHOCTH BO3yXa.

13. Onpeznenenue yaenbHOM TEIUIOTHI MJIABICHUS JIbA.

Pazjen 7. DiiekTpuyeckne i MATHUTHBbIE SIBJICHUS.

Dnektpusanus Ten. J[Ba poaa 3MeKTpUUYECKUX 3apsioB. BzaumoelcTBre 3apsyKEHHBIX TEll.
3akon Kyrnona (3aBUCMMOCTb CHJIBI B3aMMOJICHCTBHS 3apSHKEHHBIX TENl OT BEIMYMHBI 3apsiioB U
PACCTOSTHUS MEXKTy TEIaMu).

Onekrpuyeckoe mosie. Hampsoxk€HHOCTH 3neKkTpuyeckoro mnojs. [lpuHimmn cyneprno3unuu
ANIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DIeMEHTapHbBIN AIeKTpudeckuil 3apsaa. CTpoeHue aToma.
[TpoBOAHMKY W AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUIECKOTO 3apsia.

DNEeKTpUYECKUd TOK. YCJIOBHUS CYIIECTBOBAHHUS DJIEKTPUUYECKOTO TOoKa. McTOUHMKH
MOCTOSTHHOTO TOKa. JIeHWCTBHUS DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHUMHUUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna Toka. OnekTpuueckoe HanpspkeHue. ComnpoTHBieHHE
NMPOBOJIHUKA. YJENbHOE CONMPOTHBIECHHE BemecTBa. 3akoH Owma aid  ydacTka — IEeNu.
[TocnenoBarensHOE U NapauIeIbHOE COEIMHEHUE TPOBOTHUKOB.

Pabota u MomHOCTP AneKTpudeckoro Toka. 3akoH J[xoyns—JleHuna. DnexTpuueckue Henu u
MOTPEOUTENHN AIIEKTPUUECKOM dHEeprur B ObITYy. KopoTKoe 3ambIkanue.

[TocrostHubie MarHuThl. B3anmoaelcTBHE TNOCTOSIHHBIX MAarHuTOB. MarHuTHOE TOJI€.
MaruauTHO€E noJie 3eMJIM M €ro 3Ha4eHue s Ku3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe mnoJjie
aNeKTpudecKkoro Toka. [I[pumeHeHne 3MeKTpOMarHUTOB B TEXHUKE. J[eficTBME MarHUTHOTO MOJIS Ha
MIPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENh NOCTOSTHHOTO TOKa. Mcronb30BaHue 3J1eKTpoIBUraTeNeii B
TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

OnbiTel  @apaned. SIBieHue  ANEKTpOMAarHUTHOW  wHAYKOuU. [IpaBuno  Jlenua.
OnektporeHeparop. CrnocoObl TMOMYYCHHS JJIEKTPUUYCCKON HSHEPrHH. ODJIEKTPOCTAHIIMU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

1. Dnektpuzanus Te.

2. JIBa poja 3JEKTpUUECKUX 3apsiIOB U B3aUMOICUCTBUE 3aPSKEHHBIX TEI.
3. YCTpOWCTBO U JIEHCTBUE IEKTPOCKOTIA.

4. DrnexTpocTaTHYecKas WHIYKIIHS.

5. 3aKoH COXpaHEHUs AIIEKTPUUYECKUX 3apsI/I0B.

6. IIpoBOAHMKH U AUDIEKTPUKH.

7. MonaenupoBaHH€e CUIOBBIX JUHHUNA AIEKTPUUIECKOTO TOJISL.

8. VIcTOYHHMKHU MOCTOSIHHOTO TOKA.

9. JleiicTBuUs 3IEKTPUUYECKOTO TOKA.

10. DneKTpUYeCcKHii TOK B KUAKOCTH.

11. I'a30BbIif pa3ps.

12. smepeHune CUIlbl TOKa aMIEPMETPOM.

13. N3MepeHune 31eKTpUIecKOT0 HaIPSKEHHS BOJIbTMETPOM.

14. PeoctaT 1 Mara3uH CONpOTHBIICHHI.

15. B3aumoelicTBE IOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHie HEBO3MOKHOCTH Pa3JIeJIEHUs TOJIFOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24,
25.

MoenupoBaHiE MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmnsIT Dpcrena.

MarnuTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOM WHTYKIIHH.

OnsiTel Dapagnes.

3aBUCUMOCTD HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBECHHSI.
DIEeKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1. OmbIThI IO HAOJFOICHUIO AIIEKTPU3AIUHN TEJI MHAYKIIUEH U TIPU COPUKOCHOBECHHUM.

2. WccnemoBaHue NCHCTBHS AICKTPUUYCCKOTO OISl HA TPOBOHUKH M TUDIICKTPUKH.

3. CoOopxka u poBepKa padOThI ITCKTPUUECKOH e TOCTOSHHOTO TOKA.

4. W3mepeHue U peryaupoBaHUE CUIIBI TOKA.

5. V3MmepeHue u perynupoBaHUE HAPSIKCHUSL.

6. HccrenoBanme 3aBHCHMOCTH CHIIBI TOKa, WIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBIICHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OTmBITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTD JICKTPUYECKOTO COTIPOTHBIICHHUS MPOBOTHUKA
OT €r0 JJTMHBI, TUIOIIA/IA MTOTIEPEYHOTO CEYCHUS U MaTepHaa.

8. TlpoBepka mpaBmia CIOXKEHUS HAMPSHKCHWHA TPH MOCIICIOBATEILHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuia Ajs CHIbI TOKa MpU HapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI AMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHrie MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIACTIAEMOI Ha pe3ucTope.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, WAYIIErO Yepe3 JIAMIIOUKY, OT HampsDKEHUs Ha
HEH.

13. Onpenenenue KIIJ] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. UsyyeHre MAarHUTHOTO TIOJSL MOCTOSIHHBIX MAarHUTOB MNP HUX OObEOIUHEHUH U
pa3elieHuu.

16. UccnenoBanue AeCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUSA KaTyIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPAaBJICHUS TOKA B KaTYIIIKE.

18. NU3yyenue neiicTBUS MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydyeHue padoThI AIEKTPOIBUTATETIS.

20. Uzmepenune KIIJ] anekTpoaBuraTenbHOM yCTaHOBKH.

21. OnbITEl TO HCCIEAOBAHUIO SIBICHUS DIEKTPOMArHUTHOW WHIYKIMU: HCCIIEOBAHHE
W3MEHEHUI 3HAYEHUS W HAMIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexanuyeckne siBJIeHHUA.

Mexanuueckoe nBwxeHHe. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCHTENIBHOCTH
MEXaHMYECKOr0 JABWIKEHHMS. PaBHOMepHOe mpsAMoiuMHENHOE aBwkeHue. HepaBHoMepHOe
npsiMoMHeHoe JBWkeHue. CpeaHsis U MIHOBEHHash CKOpPOCTb Tella MpPU HEPaBHOMEPHOM
JIBUKCHHU.



Yckopenue. PaBHOyCKOpeHHOE mpsiMosinHeitHOe nBmkeHue. CBoOomHoe maneHue. OmbIThI
lNanunes.

PaBHOMEpHOE IBWKEHHE MO OKpYKHOCTH. llepmon m wactora oOpamienus. JluHeliHas u
YI10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Bropo# 3axkon Herotona. Tperuit 3axkon Herorona. IIpunuun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUs CKOJIBKEHUS, CUila TPEHHS TTOKOS,
JPYTUe BUIBI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOIO TATOTEHHs. YCKOpeHHE CBOOOJHOIO MaJCHHUS.
JiBuxenue mianet Bokpyr Connua. [lepBas kocmuueckasi ckopocTs. HeBecoMocTh U nieperpysku.

PaBHOBecue maTepuaibHON TOUKH. AOCOIOTHO TBEpPAOE Teno. PaBHOBecue TBEpIOTO TEna ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTn.

Nmnynec Tena. U3menenne umnynbca. Mmmynbc cuiibl. 3aKOH COXpPaHEHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuyeckass pabota W MOIHOCTh. PabGota cun TsbkecTH, ympyroctd, TpeHus. CBsi3b
SHepruu U padoThl. [loTeHuumanbHas SHEprusi Tena, MOAHITOTO HaJ IMOBEPXHOCTHIO 3EMIIU.
[ToreHnmaneHas >Heprus cxatou NnpyxuHbl. KuHetndeckas sHeprus. TeopemMa 0 KMHETHYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXxaHWYeCKOTO JBMXKEHUS TeJla OTHOCUTENBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE IyTeH M TPACKTOPH IBW)KEHHUS OJHOTO M TOTO JK€ Tellda OTHOCHUTEIBHO

Pa3HBIX TENI OTCUETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO JBUKECHHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMKEHHUS.

5. HaOmroneHue ABUKEHUS TEa MO OKPYKHOCTH.

6. HaOmronmeHne MexaHMYECKUX SIBICHUN, MPOUCXOAIIMUX B cucteMe oTcuéra «Tenmexka»

pH €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENILHO KaOUHeTa (PU3UKU.
7. 3aBUCHMOCTb YCKOPEHHS TeJa OT MAcChl Tejla U JeMCTBYIOLIECH Ha HETO CUIIBI.
8. HaOmronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.
9. V3menenue Beca Tena MNpu YCKOPEHHOM JIBUKEHUHU.
10. Ilepenaya ummynbca Npu B3aUMOACHCTBUU TEJL.
11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.
12. CoxpaHnenue umMmnysibca Mpu HEYIPYroM B3auMOICHCTBHUH.
13. Coxpanenue ummnysbca npu abCOMIOTHO YIIPYroOM B3aUMOICHCTBUH.
14. HaGmroieHHe peakKTUBHOTO JABUKCHUSI.
15. CoxpaHneHnue MeXxaHU4eCKOW SHEPTUU Mpu CBOOOTHOM aICHUU.
16. CoxpaHneHnue MeXaHU4YEeCKOW SHEPTUU MPHU ABMKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.
Jlabopamopuwvie pabomot u onvimol.
1. KoncTpyupoBaHue TpakTa JUIsl pasroHa W JalbHEHIIEr0 PaBHOMEPHOTO JBHYKEHUS
LIapUKa WU TEJIEKKH.

2. OmpeneneHue cpeiHed CKOPOCTH CKOJBKEHHs Opycka WM ABW)KCHHS IIapHKa II0
HAaKJIOHHOM TJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JIBIXKEHUHM IO HAKJIOHHOU
IIJIOCKOCTH.



©

10.

11.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JIBUXKEHUM 0€3
HAa4aJIbHOUM CKOPOCTH.

[IpoBepka runoTe3sl: €ciau MPH PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadalbHON CKOPOCTH
IIyTU OTHOCATCS KaK Psii HEYETHBIX YHMCET, TO COOTBETCTBYIOILIME IPOMEXYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHMSI CKOJIBKEHUS OT CHJIbI HOPMAaJIbHOIO
JTaBJICHHUS.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIEKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOTHI CHJIBI TPEHHUS TPH PABHOMEPHOM JIBIDKCHHH Tella TIO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenrne paboOThl CHJIBI YIPYrOCTH MpH MNOABEME TIpy3a C HCIOJIb30BAHHEM
HEMOABUYKHOTO U MOJABMKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpaHEHUs SHEPTHUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenbnoe nBmxeHue. OCHOBHbIE XapaKTEPUCTUKHM KoJIeOaHMI: IEpUOJ, 4YacToTa,
amMImTyna.  MareMatndeckMii W NPYXKWHHBIM  MasaTHUKW. [IpeBpameHue osHeprum Ipu
K0JIe0aTEIHLHOM IBIKEHNH.

3aryxatomue KoJieOaHusi. BreHyxk7eHHBbIE KoyieOaHus. Pe3soHanc. MexaHWdeckrne BOJHBI.

CBolicTBa MEXaHMYECKHX BOJIH. [IpoaoibHbIE M TONIEpEYHbIE BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh €€
pacnpocTpaHeHuss. MexaHWn4eCcKue BOJIHBI B TBEPAOM TeJ€, CEICMUYECKUE BOJIHBI.
3ByK. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHppa3Byk u yinbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue kosieO0aHUN TE MO ACHCTBUEM CHJIBI TSHKECTH W CHIIBI YIIPYTOCTH.

2. HaOmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroneHune BEIHYXICHHBIX KOJICOAHHI 1 pe30HaHCA.

4. PacnpocTpaHeHue MPOJAOTBHBIX U MMOTIEPEUYHBIX BOJH (HA MOJICIH).

5. HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pEe30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenuie 4aCTOTHI U MEPHOJA KOJICOAHUI MaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NEPHOJIa KOJIeOaHHH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH Tepuoja KojeOaHWil MOJBEHIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnegoBaHue 3aBHCHUMOCTH TepHOAa KoJeOaHHM MPYKMHHOTO MAasTHHKAa OT MAaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH INepHoa KojaeOaHui rpys3a, MOJBEIIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OmnbITL, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpUoJa KoJeOaHUN MPYKUHHOTO MasTHUKA
OT MAacChI Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3amepeHue ycKopeHUs: CBOOOHOTO MaICHUS.

Pa3nes 10. DneKTpOMarHuTHOE 10JI€ M JICKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMAarHUTHOE MOJ€. DJIIEKTPOMATHUTHBIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[kana 3n€KTpOMarHUTHBIX BOJIH. VICI0/Ib30BaHNE 31IEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.



Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMarHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBA CBETA.
Jlabopamopusvie pabomot u onvimeul.
1. H3yueHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbIe SIBJIEHUS.
JlyueBass moxenb cBera. Mcrounuku cBera. lIpsiMonMHElHHOE pacnpoCTpaHEHHE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: ceera. [losiHOe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXKEHHsI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon myuyeit B nmuH3e. OnTudeckas cuctema (horoanmapara, MUKPOCKOTIA U TEJIECKOIIA.
I'ma3 kak ontuyeckas cucteMma. bam30pyKkoCTh U TalTbHO30PKOCTb.
Pasznoxxenue Oenoro csera B cnektp. OnbiTel HetoToHA. CllojKeHHE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.
OtpaxeHue cBera.
[Tony4yenune n300pakeHUI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTuueckuii CBETOBOJI.
Xon ydeii B coOuparomei JTnH3e.
Xo ny4der B pacCEUBaIOIEH JIMH3E.
[Tonydyenune n300paskeHUI C TOMOIIIBIO JTHH3.
. Ipunaun aeictBus poroanmapara, MUKpPOCKOIIAa U TEJIECKOTIA.
10. Mogens riasa.
11. PasznoxeHue 6€oro CBEeTa B CIIEKT).
12. Tlosydaenue Genoro cBeTa MpH CJIOKEHUHU CBETA Pa3HbIX 1IBETOB.
Jlabopamopnwie pabomel u onvimel.
1. HUccnenoBanue 3aBUCHMOCTH yIJla OTPa’KEHUsI CBETOBOTO JIyda OT Yriia MaJeHusl.
2. VI3yueHue XxapakTepUCTHUK M300paKEHUs MPEeIMETa B IFIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCHMOCTH YIila MPEIOMIICHHS CBETOBOTO Jiydya OT yrijla MaJeHusl Ha
IPaHULIE «BO3IyX—CTEKIIO.
[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenre (GOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3I0KEHHUIO OEI0T0 CBETa B CHEKTP.
OnpITEl 1O BOCHPHUATHIO IBETa MPEIMETOB MpHU UX HAOMIOJACHUU Yepe3 IIBETOBBIC
(UITBTPBI.
Pasznen 12. KBanToBbIe IBJICHHS.
OmnswiTel Peszepdopna u mnanerapHas monenb aroma. Mogens atoma bopa. Mcmyckanue u
norjouieHne ceera atoMoM. KBanThl. JInHeWyaThie CIEKTPHI.
PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnass wmojens atoMmHoro sjapa. W3otombl. PanmoaktuBHble mpeBpamieHus. I[lepuon
MOJIypacnaa aTOMHBIX sIEp.

©CooNo O R~WDE
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SnepHble peakuu. 3aKOHbI COXpAaHEHMS 3apsiI0OBOIO M MAacCOBOTO YMCEI. DHEPrusl CBA3U
aToMHBIX s7ep. CBs3p Macchl U dHepruu. Peakuuu cuHtes3a U aeneHus saep. Mcrounuku sHepruu
ConHua u 3B€37.

SAnepHas sHepreTuka. JlecTBUS paMOAKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOICHHUSL.

CrieKTphl pa3Iu4HbIX a30B.

CriexTp BoAOpO/Ia.

Habmronenue Tpekos B kamepe BumbcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3TyICHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HaGmoneHune CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3Ty4EHUS.

2. HccrnenoBanme TpPEKOB: H3MEPEHHWE OSHEPrHMHM 4YacTUIBI 10 TOPMO3HOMY IyTd (TIO
¢doTorpadusim).

3. H3mepenwne pagroakTHBHOTO (OHA.

ok~ wbhE

IloBTOpHUTENIHLHO-06001IAOIIUI MOAYIb.

[ToBTOpHUTENBHO-0000MIAIONINIT MOTYSIb TIPEHA3HAYEH I CHCTEMAaTHU3aIllud U 0000IeHus
MIPEIMETHOTO COJIEP’KAaHUS M OIbITa AEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YyYEHHH BCEro Kypca
¢bu3MKM, a TakXke I MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (HU3UKE s
oOyuaronuxcs, BbIOpaBIINX ITOT yIEOHBIN TPEeIMET.

[Ipu m3yyeHUN JAHHOTO MOAYJIS PEANHU3YIOTCA M CHCTEMAaTU3UPYIOTCS BUABI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeYnBAETCS JOCTIKEHUE MPEIMETHBIX U METANpPEIMETHBIX INTAHUPYEMbIX
pe3ynbTaToB 00ydeHus, (OpMHUpYETCs €CTeCTBEHHOHAy4YHas TpaMOTHOCTb: OCBOCHHE HAay4HBIX
METO/IOB HCCIICZIOBAHMS SIBJICHUH NPUPOJIbI U TEXHUKHU, OBJIAJIEHUE YMEHUSMU OOBSICHATH
(buznueckue sBIEHUS, MPUMEHSA MOJIydeHHbIE 3HAHUSI, PEIIaTh 3a/1a4M, B TOM YHCII€ KaUeCTBEHHbIE
U DKCIIEPUMEHTAJIbHbIE.

[IpuHIMNHATBEHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pasfesia pealusyercs 3a C4€T TOro,
4YTO 00y4aroLIUeCs BHIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HaHUN Paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUYECKUE SIBJICHUS B
OKpY’Karolllei MpUpO/ie U TIOBCETHEBHOM KU3HU;

WCI0JIb30BAaTh HAy4YHbIE METOJNbl HCCIEeI0BaHUS (U3NYECKUX SIBJICHUI, B TOM YHCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYYCHHSI TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH HAyYyHbIE OCHOBBI HanOoJiee BaKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTHYECKOTO HCIOIb30BaHUS PA3IMYHBIX MCTOUYHUKOB SHEPTrUU HA OCHOBE 3aKOHA
MIPEBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

N3yuenne U3k Ha ypoBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUs HAIIPABICHO HA JOCTHKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pesynbrate wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOro oOmero ooOpa3oBaHus Yy
oOyyaromerocst OyyT cOpMHUPOBaHbI CIEeIYIOLINE TMYHOCTHBIE Pe3yIbTaThl B YACTHU:
e 1) naTpHOTHYECKOr0 BOCIIMTAHUSA:
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e [J mposiBJI€HHE MHTEpeca K UCTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOH (hru3ndeckoi
HayKH;

e [J HEHHOCTHOE OTHOIICHHUE K JIOCTHKCHUSAM POCCUHCKUX YUEHBIX-(DU3NKOB;

e 2) rpa’kIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e [J TOTOBHOCTH K aKTHBHOMY Y4YacTHIO B OOCYKICHHMH OOIIECTBEHHO 3HAYMMBIX M ITHYECKHX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PH3UKH;

e [] 0CO3HaHHE BaXXKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B AEATEILHOCTU YUEHOTO;

e 3)3CTeTHYeCKOro BOCIMTAHMS:

e [] BOCHpUATHE ACTETUYECKHX KAauyeCTB (PU3UUECKOW HAyKHU: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

e [] OCO3HaHME LEHHOCTU (PU3MYECKONM HAyKH KaK MOIIHOIO HMHCTPYMEHTa IO3HAHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIISAIONIEN KYIbTYphI;

e [] pa3BuTHE Hay4yHOM JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIEI0BATENILCKON AEITEIbHOCTH;

e 5) ¢popMupoBaHHS KYJIbTYPHI 310POBbSI H IMOLMOHAJIBLHOI0 0J1arONOJIyYHUsI:

e [] oco3HaHMWe LIEHHOCTH 0e30MacHOro 00pa3a KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAYKHOCTH MpaBUJl 0€30MacHOr0 MOBEACHMS Ha TPAaHCIOPTE, HA JOPOTrax, C SJIEKTPUUYECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e [] copMupoBaHHOCTH HaBbIKa peduieKCUU, IPU3HAHNE CBOETO MpaBa Ha OMMOKY U TaKOTO ke
IpaBa y Ipyroro 4ejaoBeKa;

e 6) TPYyA0BOr0 BOCIIUTAHMS:

e [J akTHBHOE yyacTHE€ B PELICHUM NPAKTUYECKUX 337ad (B paMKax CeMbHU, 00pa3oBaTeIbHOMN
OpraHu3aluM, ropoja, Kpas) TEXHOJIOTUYECKON M COIL[MAIbHON HalpaBIEHHOCTH, TPEOYIOLINX B
TOM 4HClie U (PU3NYECKUX 3HAHUH;

e [J uHTEepec K NPaKTUYECKOMY U3Y4YEHUIO podeccuili, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e [J opueHTanMs Ha HOpUMEHEHHE (U3NYECKUX 3HAHMM JUIs pelieHus 3aaad B 00JacTH
OKPY’KaIOLLIEH Cpelibl, TUIAHUPOBAHUSA IOCTYIIKOB M OLIEHKH MX BO3MOJKHBIX IOCJIEICTBUHI AJIS
OKPY’KAIOILLIEN CPEJIBI;

e [J oco3HaHue I7100aNIBHOTO XapaKTepa 3KOJIOIMUECKUX MPOoOIeM U MyTeH UX peleHus;

e 8) azanTanuy K M3MEHSIIONIUMCS YCJIOBUAM COIMAIBHON M IPUPOIHOM Cpeabl:

e [J moTpeOGHOCTh BO B3aUMO/JICHCTBUY MPH BBIIIOJHEHUH HCCIEIOBAHUN U MPOEKTOB (PU3NUECKOM
HaIIPABJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUAM JIPYTHX;

e [] NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU Y€PE3 IPAKTUUECKYIO AEATEIbHOCTD;

e [J moTpebHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHUI, B TOM uucie (OPMYIUPOBATH HJIEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUIX;

e [J oco3HaHue nepUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (DU3UKY;

e [J myaHMpOBaHUE CBOETO Pa3BUTHs B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

e [J cTpemiieHHE aHAJIU3UPOBATH U BBIABIATH B3aMMOCBS3U MPUPOIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e [] OIEHKa CBOMX JEUCTBUM C YYETOM BIMSIHHA Ha OKDPYKAIOLIYK CpEly, BO3MOXHBIX
rJ100aJIbHBIX MOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATHI
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B pesynbpTare ocBOCHHUS MpOrpaMMsbl 0 (prU3KKe HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHuUs

y oOyuatomerocs OyayT CcQOpPMHpPOBAHBI MeTampeIMeTHbIe pPe3yJbTaThl, BKJIIOYAIOIINE
MO3HABATEIbHbIC yHUBEPCAIbHbIE Yy4eOHBIE MAEWCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHbBIC
yueOHbI€ JICHCTBUS, PeryIsITHBHBIC YHUBEPCATbHBIC yIeOHBIC ICHCTBHS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

ba3oBble Jornveckue a1elcCTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IIPU3HAKN 0OBEKTOB (SBICHUI);
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(DUKAIUU, OCHOBAHUS JJIsi 0000IIECHUS U
CpaBHEHMUS;

BBISIBIISITh 3aKOHOMEPHOCTU M IMPOTHUBOPEUHUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOTIOCHUAX, OTHOCSAIIUXCS K (PU3UYECKUM SIBJICHUSM;

BBIABJIATE MNPUYUHHO-CICACTBCHHBIC CBA3WM IIPU HU3YUCHUU q)HSI/I‘IE:CKI/IX SIBJICHUN W
mponeccoB, JA€JIaTb BbIBOJAbI C HCIHOJbB30BAHUEM JCAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBIA3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYHMH,
CaMOCTOSITENIbHO BBIOMpATh CrOco0 perieHust yueOHoW (u3nyeckol 3aaayu (CpaBHEHHE
HECKOJIPKAX BapHaHTOB pENICHHs, BBHIOOp Hamboyiee TMOAXOIAIIETO C  yYETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBsble uccienoBarejbCKHe AeCTBHS.

HCIOJIb30BATh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMUS;

MIPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (pusnueckuit
9KCIIEPUMEHT, HEeOOIbIIOE HCCeI0BaHne (PU3UUYECKOTO SIBICHHUS;

OIICHUBAaTh HAa NMPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpPMAILMIO, MOJIYYCHHYIO B XOJE
MCCIIEIOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (POPMYITHPOBATH 000OIIEHUS M BBIBOJBI 110 PE3y/bTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajibHeEllliee pa3BUTHE (U3MYECKUX IMPOLIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 X PA3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

NPUMEHATh PA3IUYHbIE METOJbl, WHCTPYMEHTBI W 3alpoChl NpU MOUCKE U O0TOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM MPEIIOKEHHON yueOHOM (hPU3NIecKoi 3a1au;
aHAIM3UPOBATh, CHCTEMATU3UPOBATh M HMHTEPIPETUPOBATH WHPOPMAIHMIO Pa3IUIHBIX
BUJOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITEIFHO BBIOMPATh ONTHUMAJBbHYIO (OpPMY MpeIcTaBieHHs HWHPOpMANUU U
WIUTIOCTPUPOBATh pellacMble 3aJadll HECIOKHBIMH CXEMaMH, JAWarpaMMaMi, WHOM
rpaduKoil u uX KOMOMHAIUAMHU.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe JelicTBHA:

B X07ie 00CyX/IeH!s] y4eOHOr0o MaTepuaa, pe3yabTaToB JabopaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY O0OCYKJaeMOi TeMbl M BBICKa3bIBaTh WJEH, HAllCICHHbIE
Ha pelleHue 3a/1a4u U MoAJepKaHne 0JaroenaTelbHOCTH OOIeHH S,

COMOCTAaBJIATh CBOM CYXKAEHHA C CYXKICHWSIMH JPYIMX Y4YaCTHUKOB JHAaJIoOra,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;
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BBIPa)KaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIUCbMEHHBIX TEKCTAX;
nyOJIMYHO ~ TPEACTABIATH  PE3YJAbTaTbl  BBIIOJHEHHOTO  (PU3MYECKOTO  OIBITa
(3KcIIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHUMATh ¥ HMCIOJIB30BaTh NPEUMYIIECTBA KOMaHIHOW ¥ MHAWBUAYaIbHON pabOThl IpU
peleHN KOHKPETHO! (pU3NYecKOil mpoOIeMBl;

NPUHAMATh LEJIA COBMECTHOM JIESTEIBbHOCTH, OPraHW30BBIBATH JEHCTBHS MO &
JOCTIDKEHUIO: PACHpPENeNsTh POJIM, OOCYKIaTh IMPOLECCHl W PE3yabTaThl COBMECTHOM
paboTeI, 0000aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

BBHITIOJIHATE CBOIO YacTh pPa0OTHI, JTOCTUTAs KAaueCTBEHHOTO pEe3ylbTaTa IO CBOEMY
HAIPaBJICHUIO ¥ KOOPIUHUPYS CBOU JACHCTBUS C IPYTUMU YWICHAMU KOMaH/IbI;

OIICHUBATh KAueCTBO CBOETO BKJIAZa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PerJIHTI/IBHbIe YHUBEPCAJBbHBLIC y‘-leﬁl—ll)le JeCcTBUSA

Camoopranu3amnus:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX W YYEOHBIX CHUTYAIHSIX, TPEOYIONMUX JJISl PEIICHUs
(buznuecKux 3HaHUI;

OPUEHTHUPOBAThCSI B PA3NMUYHBIX MOJIXOAaX TPHUHATHS pelIeHWd (MHIUBHUIyaTbHOE,
MPUHSATHE PEIICHUS B TPYIIE, IPUHIATHE PEIICHUH TPYIIIION);

CaMOCTOSITEIIEHO COCTAaBIIATh aJTOPUTM pelIeHUs (QU3UYECKON 3aaydl WM IUlaHa
HCCIIEIOBAaHUSL C Y4ETOM UMEIOMINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpesiaraeMble BapUaHThl PEelICHU;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLICHKY CUTYalluu U MpeJuiaraTh IiaH e€ N3MEHEHNUS,

OOBSACHATh MPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHUS) pe3yNIbTaTOB JAEATEIbHOCTH, /1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJI BBINOJIHEHUS] (PUINYECKOTO
WCCIIEIOBAHUSI WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIINXCS
CUTYaIUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IEJIU U YCIOBHSIM;

CTaBUThH ce0s HAa MECTO IPYroro 4eioBeKa B XOJI€ CHOpa HIM JUCKYCCHH HAa HAYYHYIO
TEeMY, TOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY IPYrOTo;

MpHU3HAaBaTh CBOE MpaBO Ha OMIMOKY WpH peHIeHHH (U3NYECKUX 3aJad Wi B
YTBEPXKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBO IPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHIy o0yueHuss B 7 KJjacce INpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

WCIOJIb30BAaTh  MOHATHSA: (U3UYECKHME U XUMHYECKHe SBJICHMs, HaOIIoAeHue,
OKCMEPUMEHT, MOJEJb, TUIOTEe3a, EAWHHIBI (U3NYECKHX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUSI BellecTBa (TBEpIOE, KUAKOE, Ta3000pa3HOE), MEXaHHUYECKOe
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IBUKEHHE  (paBHOMEpHOE, HEPAaBHOMEPHOE, NPSMOJIMHENHOE),  TPAaeKTOpHs,
paBHOIeHcTByOmas cuia, Jaegopmauus (ympyrasi, IJIacTUYecKas), HEBECOMOCTb,
COOOUIAIOIINECS COCY/IBI;

pasnuyath siBieHus (IudQy3us, TEIIOBOE IBWKEHUE YaCTHI[ BEIECTBA, PAaBHOMEPHOE
NBUKEHHE, HEPAaBHOMEPHOE IBW)KEHHME, WMHEPLMs, B3aUMOJACWCTBHUE TEJ, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OCBIO BpAIllCHHUs, Ilepesiadya JaBJIeHUs TBEPABIMU TEIAMHU,
KUAKOCTAMU M Tra3amMu, arMoc(epHOe JaBlieHUE, IUIaBaHUE TeJ, IpEeBpalleHus
MEXaHUYECKOM PHEPruM) MO ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (DM3MUYECKHUX SIBICHUU B OKpPYXKAIOIIEM MUpE, B
TOM 4YHclie (QU3MYECKHE SBJICHUS B MPUPOJE: NPUMEPHl JABIKEHUS C DPAa3IMUYHBIMU
CKOPOCTSIMU B )KMBOW U HEXKMBOW MPUPOJIE, NIEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BIIMSIHUE aTMOC(EPHOTO JaBJICHUS Ha JKUBOM OpraHW3M, IUIaBaHHE pPbIO, pplyaru B TeJle
YelloBEeKa, IpPU ATOM I[E€PEBOJUTH MPAKTUYECKYI0 3aJady B Yy4YeOHYIO, BBIICNATH
CYLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUYECKUX SABJICHUM;

ONMCHIBATh U3YyYEHHBIE CBOWCTBA Tel M (U3UYECKHE SIBICHMS, HCMONIb3Yys (prusnueckue
BEUYMHBI (Macca, 0OBEM, IJIOTHOCTh BELIECTBA, BpPEMS, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTbh, CHJIa YIIPYrOCTH, CUJjla TSDKECTH, BEC Teja, CHla TPeHUs, JaBjieHue (TBEPIOro
Tea, )KUJIKOCTH, T'a3a), BBITAJIKUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IIEYO
CHJIbI, MOMEHT CHJIbI, KO3()(DULIMEHT MOJE3HOro JEHCTBUS MEXaHW3MOB, KUHETUYECKas U
MOTEHIIMAJIbHAS SHEPrus), NMPU ONUCAHUM IMPaBWIBHO TPAKTOBATh (PU3MYECKHI CMBICI
HCIOJIb3YeMbIX BEITUYMH, UX 0003HAYEHUS M €IWHULBI (U3NYECKUX BEINYHH, HAXOAUTh
(dbopMyIbl, CBS3bIBAIOIINE JAaHHYIO (DU3MUECKYI0 BEIUYMHY C JPYTMMU BEIUYHHAMU,
CTPOUTH rpapUKu U3y4YEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UYECKUE SBICHUS U MPOLIECCHI, UCIOJIb3Ys MpaBuia
CIIOKEHUs CuJ (BIIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MIPaBUJIO paBHOBecHsI pbluara (6J0Ka), «30JI0TOE MPABUIIO» MEXAaHUKHU, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEepruu, MpU STOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKoHa U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OO0BACHATH (PU3NUECKHE SBICHUS, IPOLECCH M CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BISBIATH MPUUMHHO-CIIEICTBEHHbBIC
CBSI3U, CTPOUTHh OOBSCHEHHE M3 1—2 JIOTHYECKHX IaroB ¢ OMOpOW Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3agaud B 1-2 JEHCTBUS, HCHONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3BIBAOIIME (PM3MUECKUE BEIMUYMHBI: HA OCHOBE aHAlIM3a YCIOBHUS 33a[a4l 3alHChIBATh
KpaTKO€ YCIIOBHE, MOJICTaBIATh (pU3MUecKue BeTUYUHBI B (GOpMYJIbl U TPOBOAUTH
pacuéThl, HAXOAUTh CIPABOYHBIC JaHHBIE, HEOOXOAUMbIE IJISl PEILICHUs 3a/1a4, OIICHUBATh
PEATMCTUYHOCTh MOJYYEHHON (PU3UYECKOM BETMYHHBI;

pacro3HaBaTh POOJIeMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIU (GU3NIECKUX METO/IOB, B
ONMCAaHUM MCCIEOBAHUS BBIACNATH IPOBEpAEMOE MPEANOJIOKEeHHE (THUIOTE3Y),
pas3nuyaTh M WHTEPIPETUPOBATH TOJTYYCHHBINH pe3yabTaT, HAaXOAWTh OLIMOKH B XOJe
OTIBITA, JEJIaTh BBIBOJIBI 110 €r0 PE3YJIbTAaTaM;

MIPOBOJIUTH OMBITHI 10 HAOMIOJCHUIO (PU3UUYECKHX SBJICHUN WK (PU3NIECKUX CBOUCTB TE:
¢dopmynupoBaTh  NpOBEpsEMbIe  TNPEANONOXKEHHUS,  CcoOMpaThb  YCTAaHOBKY U3
MIPEUI0KEHHOT0 000PYA0BaHUS, 3aUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;
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BBINIOJIHATh MPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHM, MacChl Teia, 00bEMa, CUIIBI U
TEMIEPATyphl C WCIOIH30BAHHEM AaHAJIOTOBBIX WM IU(POBBIX TPUOOPOB, 3aIMUCHIBATH
MoKa3aHus MPUOOPOB ¢ YIETOM 3aJaHHOI a0COTIOTHOM MOTPENTHOCTH U3MEPEHUH;
MIPOBOJUTH HCCIICIOBAHNE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEIMYUHBI OT JPYro ¢
WCIIOJIb30BAHUEM TMPSMBIX HU3MEPEHHUH (3aBUCMMOCTH MYTH PaBHOMEPHO ABUKYIIETOCS
Tela OT BPEMEHU JBW)KEHUS Teja, CHIJIbI TPEHUS CKOJBKEHMSI OT Beca Tela, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEl H HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAIU
CONIPUKOCHOBEHUSI TEJI, CHJIbI YIPYTOCTH OT Y/UIMHEHUS NPYKUHBI, BBITAIKHWBAIOMICH
CHJIBI OT 00BEMA MOTPYKEHHON YaCTH TeJNa M OT INIOTHOCTH KHUAKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTHU TeJla, OT IIyOHUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUM IJIaBaHUS TEll,
YCIIOBUH paBHOBecUsl pbluara M OJOKOB), y4yacTBOBaTh B IUJIAHUPOBAHUHM Y4EOHOIO
HCCIIEIOBaHUs, COOMpPATh YCTAaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIEAYS MPENI0KEHHOMY
mIany, (UKCHUPOBATHh PE3yJIbTaThl TOJYYCHHOW 3aBUCHUMOCTH (U3HYECKUX BEIUYHH B
BHUJIC€ TPEUIOKEHHBIX Tabmui © TpadukoB, JelaTh BBIBOJABI 10 pPE3yJbTaTaMm
HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEpPeHUs1 (U3MYECKHX BETWYWH (IUIOTHOCTHh BEIIECTBa
KUAKOCTU M TBEPAOTO Teda, CHJIA TPEHHUSI CKOJIbKEHUS, [aBJ€HHE BO3/yXa,
BBITAJIKUBAIONIAs CHJIA, JCUCTBYIONIAs HAa TIOTPYKEHHOE B JKHJIKOCTh TEJI0, KOADOUITHEHT
MOJIE3HOTO JCHCTBUS MPOCTHIX MEXAaHW3MOB), CIEMYS MPEIT0KEHHOM WHCTPYKIUU: TIPU
BBITIOJTHEHUH WM3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYHCIITH
3HAQYCHNE NCKOMOM BEIUYHMHEL,

coOmoaTh TMpaBWia TEXHUKH O€30macHOCTH mpu  paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;

yKa3bIBaTh MPUHIIMIIBI ACUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIaroMecs coCybl, OapoMeTp, pblyar, MOJBMKHBIA U HENOIBUKHBIN
0JI0K, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C Omopod Ha WX omucaHus (B TOM 4YHCIE: MOJIIIMITHUKH, YCTPOHCTBO BOJOIPOBOJA,
TUIPABIMYECKUA TIpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp),
WCIOJIb3YSl 3HAHHMS O CBOMCTBaX (PU3MYECKHX SIBJICHUW U HEOOXoAuMble (usnueckue
3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTh OpUMEpPHl (HAXOAWTh HH(OpPMALKIO O TpUMepax) MPAKTHYECKOTO
WCIOJIb30BaHUs (DU3MYECKUX 3HAHMM B TIOBCETHEBHOM JKU3HU s oOOecredeHus
0e30macHOCTH Tpu OOpalieHHuH ¢ npudopaMu M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHHUS 3[0POBBSl U COOIIOACHUS HOPM 3KOJOTUYECKOTO TIOBEICHUS B OKpYXKAIOIIEH
cpene;

OCYILIECTBIISITh OTOOpP HCTOYHUKOB HH(opmanmu B VHTepHETE B COOTBETCTBHH C
3a/IaHHBIM MMOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCA 3HAHUN M MYTEM CPaBHEHUS
Pa3TUYHBIX MCTOYHHKOB BBIACTATH HMH(POPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BaTh MPH BBHIMOJIHEHUU YUYEOHBIX 3aJaHHM HAYYHO-TOMYISIPHYIO JHUTEpaTypy
(bu3MUECKOTO CoAep:KaHMs, CIpPAaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHET, BialeTh
npuéMamMu KOHCTIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMM U3  OJHOU
3HAaKOBOM CHUCTEMBI B IPYTYIO;
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co37aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBIE W YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB HHpOpMAIK (PU3MUYECKOTO COACPIKAaHUS, B TOM YHCIE MyOIHYHO JeNaTh
KpaTKue COOOINEHHUs O pe3ylbTaTaxX MPOEKTOB WM Y4eOHBIX HCCICAOBAHMMA, TIPU ITOM
IPaMOTHO  HWCHOJBb30BAaTh  M3YyYCHHBI TMOHATUHWHBIA  ammapar Kypca  (H3UKH,
COTPOBOXKIATH BBHICTYIUICHHUE MTPE3CHTAIIHCIH;

MIPY BBITIOJIHEHUW YUEOHBIX MPOCKTOB M HWCCIICOBAHHWHA paCIpeNesaTh O0S3aHHOCTH B
TPYIIIIe B COOTBETCTBHH C IMOCTABJICHHBIMH 33Ja4aMU, CICJAUTH 3a BBITIOJHEHHEM IUIaHA
NCUCTBUM, aJCKBATHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JIEATCIBHOCTH TPYIIIIBI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsE MHCHUE OKPY)KAOIITUX.

K koHuy o0ydenuss B 8 kJjacce InpeiMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

WCIOJIb30BaTh TOHATHUS: Macca W pa3Mepbl MOJICKYI, TEIJIOBOE JBIDKEHHE aTOMOB W
MOJIEKYJI, arperaTtHble COCTOSIHWS BEIIECTBA, KPUCTAUIMYECKHE M aMop(dHBIe Tena,
HACBIIEHHBI W HEHACHIIICHHBIN Iap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprusi, TETUIOBOW JBUTATENlb, JJIEMEHTAPHBIN SJICKTPHUECKUN 3apsll, JIEKTPUIECKOe
T0JIe, IPOBOIHUKH U JUDJICKTPHUKH, IOCTOSTHHBIN MEKTPUICCKUI TOK, MArHUTHOE TI0JIC;
pa3nuyath SIBIEHHUS (TEIUIOBOE paCIIUpEeHUEe W CKaTHe, TeIulolepeiadya, TEeIuioBOe
paBHOBECHE, CMauYMBaHWE, KAMMJUSIPHBIC SBJICHUS, HCITAPCHHE, KOHICHCAIHS, TUTaBJICHUE,
KpUCTAJTM3allis  (OTBEpJCBaHME), KHWIICHWEe, TeIvlonepenada (TEIUIONPOBOJIHOCTD,
KOHBEKITUS, W3IYYCHHE), OSJCKTpH3aIUs TeJ, B3aWMOJICHCTBHE 3apsjioB, JEHCTBUS
AEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJCHCTBHE MAarHWUTOB, JCHCTBHE
MarHWTHOTO TIOJISI HAa TIPOBOJHHUK C TOKOM, SJIEKTPOMArHUTHAST WHAYKIIHS) 1O OTIMCAHUIO
UX XapaKTEePHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPHPYIONINX JaHHOE (hrU3ndecKkoe
SIBJICHHE;

pacrio3HaBaTh MPOSBICHHE WU3YYCHHBIX (DPU3MUECKUX SBJICHUN B OKpPYXKAIOIIEeM MUpE, B
TOM uucIiie (pU3MUYECKHE SIBICHUS B MIPUPO/JIC: IOBEPXHOCTHOE HATSDKEHHE M KAMIUISIPHBIC
SIBIICHHS B IPUPOJIC, KPUCTAIUIBI B MpHpoJie, n3nydeHne CoiHIla, 3aMep3aHue BOJ0EMOB,
MOpCKHEe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra, JJICKTPHYCCKUE SIBJICHUS B
atMocdepe, EKTPHUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE IoJie 3eMiu, Apeid
MOJIFOCOB, POJIb MArHUTHOTO TIOJISL JUIS KM3HH Ha 3emile, MOJIIPHOE CHUSHUE, MPU ITOM
MEPEeBOJANUTL TMPAKTHUECKYIO 3ajauyy B YUYeOHYIO, BBIACIATH CYHIECTBEHHBIC CBOWCTBA
(mpu3Haku) pU3NUECKUX SBJICHUM;

OIKCBIBATh U3YyYCHHBIC CBOMCTBA Tel M (DU3MUECKHE SIBICHHS, WUCIOJB3Ys (U3NUYECKUC
BEJIMUUHBI (TEMIepaTypa, BHYTPEHHsISI OSHEpPrHs, KOJMWYECTBO TEIUIOTHI, yICTbHAs
TEINIOEMKOCTh ~ BEIIECTBA, yACHbHAs  TEIUIOTAa IUIABJICHUS, YACIbHAas  TEIUIoTa
napooOpa3oBaHus, yACJIbHAs TEIUIOTa CrOpPaHMs TOIUIMBA, KOA(PQHUIMEHT TMOJIE3HOTO
JICWCTBUSL TEIUIOBOWM MAIlIMHBI, OTHOCHTEJIbHAS BJIAXXHOCTh BO3AYXa, AJICKTPHUCCKHIA
3apsif, CUiia TOKa, DIIEKTPUUYECKOE HAIMpPsKEHHE, CONMPOTHBIICHUE MPOBOJHUKA, yAEIbHOE
COTPOTHBIIEHUE BEIIECTBA, pabOTa U MOIIHOCTh JJEKTPUUYECKOTO TOKA), MPH OMHCAHUU
MPaBUWJIBHO TPAKTOBaTh (DM3MUYECKUN CMBICT HCIOIb3yeMbIX BEIUYHMH, 0003HAUYCHUS U
€IUHULIBI  (QU3MYECKUX BEJIWYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAaHHYIO
(U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTh TpaduKd U3Y4YEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEITHYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUeCcKUe SIBICHUS U MPOIIECCHI, UCIOIb3Yys OCHOBHBIC
MOJIOKEHHUST  MOJIEKYISIPHO-KHHETUYECKOM TEOpHUH CTPOSHHUS BEIIECTBA, MPHUHIIMII

17



CYIEpIO3UIMH N0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsaa, 3akoH Oma
JUId ydacTKa Lenu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUs SJHEPT UM, IIPU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMATUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3MUYECKHE MPOLECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalui
[IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh IPUYMHHOCIEICTBEHHBIE CBS3H,
CTPOHTH OOBSICHEHUE U3 1—2 JIOTUYECKUX LIaroB ¢ OMopoil Ha 1—2 W3ydeHHBIX CBOICTBA
(bU3NYeCKUX SABICHUN, (PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacuéTHble 3agaud B 2-3 [JCHCTBUS, HCIOJIB3YS 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIINE (PM3UYECKUE BEIIMYMHBI: HA OCHOBE aHAJIHM3a YCIOBUS 3a/1a4M 3alUCHIBAThH
KpaTKOE YCJIOBHUE, BBISBIISITH HENOCTAaTOK JAHHBIX Ul pEUIeHHs 3aJauyd, BBIOMpPAThH
3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE Ul €€ pEelIeHMs], TPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIyY€HHOE 3HauYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIMTH NMPU MOMOIIU (PU3MUECKUX METOJIOB,
WCIIOJIb3YSl  ONKCAaHUE HCCIENOBAaHUS, BBIACHATH IMPOBEPSIEMOE IPEANOJIOKEHHE,
OIICHMBATh MPaBUIILHOCTH MOPSI/IKA IPOBEIECHUS UCCIIEIOBAHMSI, IEJIaTh BBIBOJIBI;
MIPOBOJUTH OMBITHI M0 HAOMIOAEHUIO (PU3MUECKUX SBJICHUHN MK (U3NYECKUX CBOMCTB Tell
(KanwIsipHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3JyXa OT e€ro o0béma, TeMIeparypsl,
CKOPOCTH TpOIlecca OCThIBAHMSI U HATPEeBaHMs MPU H3IYyYEHHHM OT LIBETa H3JIydaromieu
(mornoaronieit) HOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJbI OT TEMIIEPATYphI KUIKOCTH U
oA e€ MOBEPXHOCTH, JJIEKTpU3alMs TeJl MU B3aUMOJCHCTBHE DIEKTPHUUECKUX
3aps70B, B3aUMOJICHCTBUE TOCTOSHHBIX MAarHMTOB, BU3yaJlW3allis MarHUTHBIX MOJIeH
MOCTOSIHHBIX MAarHUTOB, JEHCTBHS MarHUTHOTO IOJIS HA NPOBOJHUK C TOKOM, CBOWCTBA
IEKTPOMArHuTa, CBOICTBA HJIEKTPOABHUraTelNsl IOCTOSHHOIO TOKa): (OPMYJINPOBATH
IIpOBEPsIEMbIE MPEAIOJIOKEHHS, COOUpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyIOBaHNS,
OIMCBIBATH XOJ1 OTBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBITMIOJIHATh TPSAMBbIE M3MEPEHUs] TEeMIEepaTypbl, OTHOCHTEIBbHOIN BIaXXHOCTU BO3/yXa,
CHJIBl TOKAa, HANpsDKEHUS C MCIHOJb30BAaHMEM aHAJIOTOBBIX IMPHOOPOB U JATYMKOB
(Gu3nyeckux BEIMYMH, CpPAaBHUBATh pE3YJIbTaTbl M3MEPEHMH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOIPEIIHOCTH;

IIPOBOJIUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (DU3MYECKON BEIMYMHBI OT JAPYroil ¢
HCIOJb30BAHUEM IPSIMBIX U3MEPEHHUH (3aBUCHMOCTh CONPOTUBIIEHUS ITPOBOJIHUKA OT €ro
JUIMHBI, IUIOLIAJM IIOIEPEYHOro CEUeHWs M YAEIbHOIO CONPOTHUBIEHHS BelIeCTBa
IIPOBOJIHUKA, CHJIBI TOKA, MIYIIEr0 4epe3 MPOBOJHMK, OT HANPSDKEHUS Ha MPOBOJHUKE,
UCCIIE/IOBAaHUE IIOCIE0BATENbHOTO U MAapajUIeIbHOIO COEAMHEHUH IPOBOIHHUKOB):
IUTAHUPOBATh HUCCIIEI0BaHUE, COOUPATh YCTAHOBKY U BBINOJHATH H3MEpPEHHs, Cleays
IPEUI0KEHHOMY IUIaHy, (PMKCHpOBATh PE3YJIbTaThl MOJYYECHHON 3aBUCHUMOCTU B BH[E
TabaM1l U TpaduKoB, A€1aTh BBIBOBI 110 pPe3yabTaTaM HCCIIEeIOBaHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEpeHHUs (PU3MUECKUX BENMYMH (yAeTIbHAas TEMIOEMKOCTh
BEIIECTBA, CONPOTHUBICHUE MPOBOJHHMKA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh  M3MEpEeHHs, COOMpaTh SKCIEPUMEHTAbHYI0  YCTaHOBKY, CIeays
MIPEI0KEHHOW HHCTPYKLMH, Y BBIYUCIIATh 3HAUYCHUE BEJTUUYHHBI;

coOmogarh MNpaBUia TEXHUKM Oe3omacHOCTH Mpu  paboTe ¢ JabOpaTOPHBIM
obopynoBaHueM;

XapaKTepU30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha WX OMKCAHU (B TOM YHCJIE: CUCTEMa OTOIJICHUS JOMOB, TUTPOMET, TapoBast
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TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUUK JEKTPUYECKOMN SHEpIuy,
AJIEKTPOOCBETUTENIbHBIE MPHOOPBI, HArpeBaTeNbHBIEC AIIEKTPONPUOOPH  (TpUMEpPHI),
NIEKTPUYECKUE TPEAOXPAHUTENH, BJIEKTPOMArHuT, 3JEKTPOJBUTATENb IIOCTOSHHOIO
TOKa), HCIOJB3Yysd 3HAHUS O CBOWCTBaX (PU3MUYECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHBIE IPUOOPHI 10 CXEMaM
U CXEMaTHYHbIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUTaTelb BHYTPEHHErO CropaHusi, »JJEKTPOCKOI, PEoCTaT), COCTABJIATh CXEMbI
ANIEKTPUYECKUX LIETNEH ¢ MOCIe10BaTENIbHBIM U MapaJlJIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYEHMSI 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

NPUBOJUTh HpUMEphl (HAXOAUTh HH(OpPMALKMIO O HpHUMeEpax) MPaKTHYECKOTO
HCIOJIb30BaHUs (PU3UYECKUX 3HAHMM B TIOBCEJHEBHOM JKM3HU s 0OecredeHUs
0e30MacHOCTH Tpu OOpalieHuH ¢ npudopaMM M TEXHUYECKHMMH YCTPOWHCTBaMU,
COXPAaHEHHUS 3JI0POBbS U COOIIOACHUS HOPM 3KOJIOTUYECKOTO TOBEIECHUS B OKpYXKalOIIeH
cpene;

OCYILIECTBIIATh MOUCK MH(popManuu pusndeckoro cogepxanus B MHTepHETE, HA OCHOBE
MMEIOIUXCA 3HAaHUW M MyTéM CpPaBHEHHUS JOTMOJHUTEIbHBIX HCTOYHUKOB BBIJCNATH
nH(pOpMaLNIO, KOTOpas ABJSETCS MPOTUBOPEUNBOM MM MOXKET ObITh HEJJOCTOBEPHOM;
WCI0JIb30BAaTh TP BBHIMOJIHEHUU Y4YEOHBIX 3aJaHUM HAy4YHO-TIOMYJSIPHYIO JHUTEpaTypy
(uznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BIaseTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHUs HHPOpPMAIMM U3 OJHOMU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE W KpaTKHE YCTHBIE COOOImeHus, o006001as
MH(OPMALIUIO U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COJEp’KaHUs, B TOM 4YHUCIIE
MyOJIMYHO MPEJCTABISTh PE3YNIbTaThl MPOEKTHOM UITH UCCIIE0BATENIbCKON s TEIbHOCTH,
NP 3TOM TPAMOTHO HCIOJIb30BaTh M3yYEHHBIH TMOHATUHHBIN ammapar Kypca (pu3ukw,
COIMPOBOXKIATh BBHICTYIUICHHUE MTPEe3eHTAIIHEIH;

IPU  BBIMIOJIHEHUH Y4E€OHBIX TPOEKTOB M HCCIENOBaHUM (PU3MYECKHX MPOIECCOB
pacnpenensats OOsS3aHHOCTH B TpPYIIE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3a/layaMH,
CJIEIUTH 32 BBITIOJIHEHUEM IUIaHA JIEHCTBUI U KOPPEKTUPOBATH €0, aJeKBATHO OLIEHUBAThH
COOCTBEHHBIM BKJIaJ B JCSITEIBbHOCTb TPYMINbl, BBICTpPAaUBAaTh KOMMYHHUKAaTUBHOE
B3aUMO/ICHCTBUE, MPOSIBIISASL TOTOBHOCTD pa3peiiaTb KOH(IUKTHI.

K koHiy oOydyenuss B 9 KJjiacce MpeAMETHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

UCIOJb30BaTh MOHATUSA: CHCTeMa OTcuéTa, MaTepualibHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXAaHHYECKOIo JBUXKeHus, nedopmauus (ympyras, njaacTudeckas),
TpeHUe, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TAKECTH,
abCOJIIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOIO Tea, paBHOBECHE, MEXaHUUYECKHE
Kosie0aHMs M BOJIHBI, 3BYK, MH(PA3BYK U YIbTPa3BYK, 3J€KTPOMArHUTHBIE BOJIHBI, LKA
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M JabHO30PKOCTh, CHEKTPhI UCIYCKaHUS
U ToryoneHus, anbda, 6eTa- 1 raMma-u3ay4eHus, U30TOIbI, sJepHast SHEPreTHKA,;

pa3nuyath sBICHUS (paBHOMEPHOE M HEPABHOMEPHOE NPSMOJMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JIBIKEHHE, CBOOOTHOE MAJCHUE TEll, PAaBHOMEPHOE
JIBMDKEHUE 110 OKPYKHOCTH, B3aMMOICHCTBHE TeJl, PEaKTUBHOE JBI)KEHHUE, KojeOaTeabHOoe
JIBIDKEHUE (3aTyXalolllie U BBIHY)KJCHHbIE KOJIeOaHus1), pe30HAHC, BOJHOBOE JIBUKEHHUE,
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OTPaKEHUE 3BYKA, MPSMOJUHEHHOE pacpoCTpaHEeHUE, OTPAXKEHUE U TIPEJIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPAKCHHE CBETA, pa3lioKeHUe Oeoro CBeTa B CIEKTP U CIIOKCHUE
CHEKTpaJIbHBIX  I[BETOB, JIUCIIEPCUS  CBETA, €CTECTBEHHAs  PaJUOAKTHUBHOCTD,
BO3HUKHOBEHHME JIMHEHYATOrO0 CIEKTPAa H3JIYYECHHs) IO ONHCAHUI0 HUX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUeCKOe SBICHHCE,
pacro3HaBaTh MPOSBICHHE WM3YYCHHBIX (PU3UYECKHX SBICHUN B OKpYKaromeM Mupe (B
TOM 4YHCIIe (U3NYCCKUE SIBIICHUS B MPHUPOJC: NPUINBHI U OTJIMBBI, TBWKCHHE IUIAHET
ConHeyHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE YKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHUCMHUYECKHE BOJIHBI, I[yHaMH, 5XO0, IIBETa TeT,
ONTHYECKUE  SIBJICHUS B  MpPUpPOJE,  OHOJIOTHYECKOE  JCUCTBHE  BHUIAUMOTO,
yIbTPa(HOIETOBOTO U PEHTTE€HOBCKOTO M3JIyU€HUM, €CTECTBEHHBIN PaHOAKTUBHBIN (OH,
KOCMHYECKHE JIy4d, PAJNOAKTUBHOE W3IyYEHUE TMPHUPOJHBIX MHUHEPAJIOB, JIEUCTBUE
PaIMOAKTUBHBIX HM3JIYUEHWH Ha OpraHuM3M 4UeloBeKa), MpPU OTOM TMEPEBOAUTH
MPAKTUYECKYI0 3a/ladyy B Y4YEOHYIO, BBIJCISATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKH)
(bu3nuecKux SBJICHUH;

OTIMCHIBAaTh M3YYCHHBIC CBOWCTBA TeJl U (PU3MUECKHUE SIBJICHUSA, MCTOJB3Ys (DU3MUYECcKue
BEJIMYMHBI (CpPEeIHsII W MTHOBEHHAsh CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBHKEHUH,
YCKOpEHHE, IepeMelieHne, MyTh, YIiIoBas CKOPOCTh, CHJIa TPEHUSI, CHUJIa YIIPYTrOCTH, CHJIa
TSOKECTH, YCKOpPEHHWE CBOOOJHOTO TAJCHHs, BEC Tejla, WMITYJIbC TeJa, UMITYJIbC CHIIBI,
MeXaHW4ecKas paboTa W MOIIHOCTh, NMOTCHIMAIbHAS SHEPrusl Teja, IMOJTHSATOTO Haj
MMOBEPXHOCTHIO 3E€MJIM, TMOTEHIIMATbHAS DHEPrUs CXKATOW TMPYXKHUHBI, KHUHETHYECKast
SHEprus, MoJIHAs MEXaHWYECKasi SHEPrus, MepHoj M 4acToTa KoJieOaHH, UIMHA BOJIHBI,
IPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTeNb MPEIOMIICHUS CPEe/Ibl), IpU
OTMHMCAHWU TPABWIBHO TPAKTOBATh (PU3WYECKUM CMBICT HCIOJIb3YEMbIX BEJIUYUH,
0003HaYeHHs] M €AWHULBI (U3NYECKUX BEIWYHH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIINE
JMAHHYIO0 (PU3UYECKYIO0 BEMYHMHY C JAPYTUMU BEITUYMHAMHU, CTPOUTH rpadUKu M3Y4EHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUYUNH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3MYECKHUE SIBJICHHUS U IPOLECCHI, UCIOJIBb3Yys 3aKOH
COXpPaHEHUsl HHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHUs, NPUHLMI CYINEPHO3ULIMHU CHUJI,
MPUHLUI OTHOCUTENBHOCTH ['amunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMITYJbCa,
3aKOHBI OTPAYKEHUS U MIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3aps10BOIO U MacCOBOTO
Yycell MPHU SIEPHBIX PEaKUUsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3alMChIBAaTh €0 MaTEMATUYECKOE BHIPAXKEHUE;

00BACHATH (pU3MUECKHEe MPOLIECCHl M CBOWMCTBA TEJ, B TOM YMCJE M B KOHTEKCTE CUTYaIlHii
MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABIATh IPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIIaroB ¢ OMOPOM Ha 2—3 M3y4EHHBIX CBOMCTBA
(buznuecKux ABJICHUHN, (PU3NUECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a1aun (OMUPAOIIMECcs Ha CHCTEMY U3 2—-3 ypaBHEHUI), UCTOIb3YS
3aKOHBI U (JOPMYITBI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaIN3a YCIOBUS
3alaud 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEAOCTAIONINE WIM H30BITOYHBIC
JaHHbIE, BBIOMPATh 3aKOHBI W (GOPMYJBI, HEOOXOAUMBIE HJS PpEIIeHHUS, MPOBOAUTH
pacuéThl U OIIEHUBATh PEATUCTUYHOCTD MOJTYYSHHOTO 3HaYCHHS (PU3NIECKON BEJTMYHHBI,
pacrno3HaBaTh MPoOJIEeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH (PU3MUECKUX METOJIOB,
WCIIOJb3Ysl OMHMCAaHUE MCCIENOBAaHUS, BBIACIATH MPOBEPSAEMOE MPEIINOIO0KEHUE,
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OIICHUBATh MPABWJIBHOCTh TIOPSAKA TIPOBEACHHUS WCCICIOBAaHUsS, JeJaTh BBIBOJBI,
HWHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUH U OTBITOB;

MIPOBOJIUTH OTBITHI 0 HAOMIOACHUIO (PU3HUYECKUX SBICHUA WM (U3NIESCKUX CBOWCTB TEIl
(u3ydyenue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAHEHUS SHEPIUH, 3aBUCHUMOCTD
neprojia KojaeOaHui MPYKHHHOTO MasTHHKA OT MAcChl I'py3a U >KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTh OT aMIUIMTYIbl MajbIX KOJICOAHWH, MPSIMOJIMHEHHOE DPAaCHpOCTPaHEHUE
CBETa, paslio’KeHHe OeOro CBeTa B CIIEKTP, M3yYCHHE CBOMCTB M300paXKEHHS B IIOCKOM
3epKajie UM CBOMCTB H300pa)Ke€HUs TNpeaMera B coOuparoiied JiMH3e, HaONIoACHUE
CIUTOIIHBIX W JIMHEHYATHIX CIIEKTPOB M3JIYYEHUS): CaMOCTOSITEIIbHO COOMpaTh YCTAaHOBKY
n3 u30bITOYHOr0 Habopa 0OOpYyIOBaHUS, ONMMCHIBATH XOJ[ OMBITA M €ro pPEe3yJbTaThl,
(hopmMyIUpOBaTh BBIBOJIBI;

MPOBOJUTH TPU HEOOXOJWMOCTH CEpUI0 TPSAMBIX HM3MEPEHHH, OTpeAeysisi CpeaHee
3HaUEHUE U3MepsieMOW BeNUYMHbI ((POKYCHOE pacCTOssHHUE COOMparoIie JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a n3MepeHust (M3MEPUTETHLHOTO TTPHO0pa);

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTEH (U3WYECKUX BEIMYMH C KCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHHUH (3aBUCHMOCTD ITyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JBMKCHUU
0e3 Ha4aJIbHOW CKOPOCTH, NEPHOJa KOJeOaHN MAaTeMaTHYECKOTO MAasTHHKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaKCHHUS CBETa OT yIJia MaJeHHs W yriia MPEIOMIICHUS OT
yria TajeHus): TUIAHUPOBATh HCCIEOBaHUE, CAMOCTOSITEIBHO COOHMpaTh YCTaHOBKY,
(GuKCHpOBaTh PE3yIbTATHl IOJTYYCHHON 3aBHCHMOCTH (U3MUSCKUX BEIWYMH B BHJIE
TaOJIHII ¥ TPAHKOB, IETaTh BBIBOBI 10 PE3yIbTaTaM HCCIICIOBAHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEpPEHHUs] (U3NYECKHX BEJIUYUH (CpeAHsisi CKOPOCTb H
YCKOpEHHUE Tejla MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOpPEHHE CBOOOTHOTO MaeHMUS,
KECTKOCTh TPYKUHBI, KOADOUIIMEHT TPEHHUS CKOJBKEHHUS, MEXaHWueckas pabora u
MOIIIHOCTh, YaCTOTa M MEPHOJ KoJIeOaHU MaTeMaTHYeCKOTO U MPYKUHHOTO MAasTHUKOB,
OTNTHYECKasl CHUJIa COOMPAOIICH JIMH3BI, PaIMOAKTUBHBIA (DOH): TUTAHUPOBATH U3MEPCHHUS,
coOuparh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY U  BBINOJHATH W3MEpPEHUS, CIeays
MPEIIOKEHHOW HMHCTPYKLIMH, BBIYUCIATH 3HAUEHUWE BEIMYMHBI W aHAJU3UPOBATH
MOJIy4Y€HHBIE PE3YJbTAThl C YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHU;

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHocTd mpu  pabore ¢ J1abOpaToOpHBIM
000pyI0BaHHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKUA M3YyYCHHBIX (PU3MUECKUX MOJENEH: MaTepraibHas TOUKa,
abCOIOTHO TBEPAOE TENO, TOUCYHBI UCTOYHHMK CBETA, Jy4, TOHKas JIMH3A, IIaHeTapHas
MOJIeNlb aTOMa, HYKJIOHHAas MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIBI ASWCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB
C OTOPOM Ha UX OMUCAHUS (B TOM YHCIIE: COIUAOMETP, JATYUKU MOJIOKESHHUSI, PACCTOSHUS U
YCKOpEHUS, paKeTa, 9XOJOT, OYKH, MEepHCcKol, (oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), UCHONB3ys 3HaHUS O CBOMCTBAxX
(bu3nUecKuX ABJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

WCIIOJIb30BAaTh CXEMbl U CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKUX YCTPOUCTB,
M3MEpPUTENbHBIX TPUOOPOB M TEXHOJOTHYECKHX TMPOIECCOB MpPU pEUICHUH YueOHO-
MPAKTUYECKUX 3a]a4, ONTHYECKHE CXEeMbI I TMOCTPOCHHs] H300paKeHUH B IIOCKOM
3epKajie ¥ coouparoleil TuHse;

MPUBOJUTE TpHUMEPHl (HAXOAWTH HH(MOpPMALIMIO O TpHUMeEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MYECKUX 3HAHWA B TIOBCETHEBHOU IKM3HHM Ui 0OecredeHUs
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0e30macHOCTH TpH oOpamieHuu ¢ mnpudopaMM © TEXHHYECKUMH YCTPOMCTBaMH,
COXpaHEHHUs 3[J0POBbsl M COONIIOJCHNS HOPM DKOJIOTHUYECKOrO MOBEJCHUS B OKPYKaIOLIEeH
cpene;

OCYILIECTBISATh MOWCK HWHpopMauuu (usmueckoro coxaepkanusi B HHTepHere,
CaMOCTOATENbHO (OPMYIHUPYsS TIOMCKOBBIA 3alpoc, HAXOAWUTh IIYTH OIpPEIeIICHUS
JIOCTOBEPHOCTH TNOJYYEHHOW MH(POpMAIMM Ha OCHOBE WMEIOIIUXCA 3HAaHUU U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB;

HCII0JIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUM HAYYHO-TIOMYJSIPHYIO JHUTEpaTypy
(U3NIECKOTO COJEpIKAHMsI, CIIPABOYHBIE MAaTEPHaJbl, pecypchl ceTd VHTepHeT, BIajeTh
npuéMaMi  KOHCIIEKTHPOBAHHMS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYT'yIO;

co3/7aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpPMaIlUU U3
HECKOJIbKUX HCTOYHMKOB  (DU3MUECKOTO  COACPXKAHUS, MyOJIWYHO NPEACTABISATH
pe3ynbTaThl IMPOEKTHOM WIIM HMCCIEN0BATEIBCKONW JNEATEIBHOCTH, IPU 3TOM TI'PaMOTHO
WCIIOJIb30BAaTh HW3YYEHHBIM TOHATUHHBIA ammapaT HW3ydyaeMoro pasjaena (QU3uMKd U
CONIPOBOKJATh BBICTYIUIGHHE Ipe3eHTauel ¢ yd4éToM OCOOCHHOCTEH ayIuTOpHH

CBEPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne | HaummenoBanmue
(un¢posrbie)
n/ | pasiesioB H TeM Bcer | Koutpoabn | IIpaktnueck
oOpa3oBarTe/ibHbIE
I nporpaMmal 0 ble padoThI e padoThbI
pecypcsbl
Pasznen 1. ®usuka v €€ poJsib B MO3HAHUM OKPY:KAIOIIEro MUPa
bu6moreka [IOK

®du3uKa - HayKa O

1.1 pHpoze 2 https://m.edsoo.ru/7f416
194
DrsHIeCKIe bu6mmoreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BCJIIMIMHEI
194
EcrecTBeHHOHayuH bubnuoreka [IOK
1.3 Bl METOT 2 1 https://m.edsoo.ru/7f416
MMO3HAHUSI 194
Utoro no pazneny 6

Paspean 2. IlepBoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BellecTBA

Crpoetie bubmuoreka [JOK
2.1 P 1 https://m.edsoo.ru/7f416
BeEIECTBA
194
JBukeHue u bubmuoreka [JOK
2.2 B3aUMOJIENCTBHE 2 1 https://m.edso0.ru/7f416
YaCTHI] BELIECTBA 194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

ArperatHble bubnuorexa [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro no pazgeny S)

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue Tel
MexaHu4deckoe Bubmrotexa LIOK
3.1 3 https://m.edsoo.ru/7f416
JBHKCHUEC
194
MHeDIs. Macca bu6mmoreka [IOK
3.2 I, ’ 4 https://m.edso0.ru/7f416
TTIOTHOCTH
194
bubmmorexa [{OK
3.3 Cwuita. Bunsr cun 14 1 https://m.edsoo.ru/7f416
194
Hroro mo pazgeny 21

Pasznea 4. /laBienune TBEPABIX TeJl, *KUAKOCTE U ra3oB

JaBnenue.
I1
ae;’ee)l;;j Bu6miorexa [JOK
4.1 s ,-H 3 https://m.edsoo.ru/7f416
TBepI[BIMI/I TCJIaMu,
194
KUOKOCTAMU U
rasamMmu
I Ce— bu6moreka [IOK
4.2 BICHH 5 https://m.edsoo.ru/7f416
KHUIAKOCTHU
194
bu6mmoreka [JOK
4.3 Atmocpeproe 6 https://m.edsoo.ru/7f416
JaBJICHUEC
194
[eiicTBue
bubmuoreka [JOK
4.4 FRIIROCTH H rasa 7 1 https://m.edsoo.ru/7f416
Ha HOpr>KCHHO€ B
194
HHX TCIIO
Utoro no pazneny 21

Pazgea S. Pabora m MOIIHOCTB. JHeprus

Pabota it bubmuoreka [JOK
5.1 3 https://m.edso0.ru/7f416
MOIIIHOCTH
194
. bu6mmoreka [JOK
5.2 POCTRIC 5 https://m.edsoo.ru/7f416
MECXAHU3MBbI

194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnuoreka [IOK

5.3 Mexartirieckas 4 1 https://m.edsoo.ru/7f416
SHEprus 194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
Paznen 1. TennioBblie siBJIeHUs
Crpoenue u bubnuorexa [JOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEIIECTBA lce
TermoBLLe bu6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI
1ce
Wroro mo pazueny 28
Pazgea 2. DuiekTpudecKkue 1 MATHUTHBIE SIBJICHUSA
DIIEKTPUYECKHE
3apsbl. bubnuotexa [JOK
2.1 3apshDKeHHBIC 7 1 https://m.edsoo.ru/7f418
TeJIa U UX 1ce
B3aMOJEHCTBUE
[TocTostHHBIH bu6moreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MarHHTHEL bu6moreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBIICHUS
lce
ONEKTPOMarHuTH bubamorexa LOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MTHAYKIUS
lce
Utoro no pazneny 37
Pe3epBHOE Bpems 3
OBILEE
KOJIMYECTBO
YACOB I10 08 3 14.5
I[TPOTPAMME
9 KJIACC
N HanmenoBanu | KosmuecTBo yacos DJIeKTPOHHBbIE
" | epa3mesioB u (uupossbie)
n/ Bce | Konrpoasn | IIpakruyec
TeM o0pa3oBaTe/bHbIC
n ro ble padoThI KHe padoThl
NPOrpaMmblI pecypchl
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Pa3zgen 1. Mexanndeckue iBJICHUSA

M
67::21/1‘1:01(06 bubnuoreka [IOK
BH HUC U
1.1 A 10 https://m.edsoo.ru/7f4
CII0COOBI €70
la4ab
OIINCAaHUs
Bzaumopeiicteu bubamorexa LHOK
1.2 A 20 https://m.edsoo.ru/7f4
€ Tell
la4ab
3AKOHEL bu6mmoreka [{OK
1.3 COXDANCHIA 10 https://m.edsoo.ru/7f4
P la4ab
Hroro mo pazmeny 40
Paznea 2. MexaHn4yeckue KoJ1e0aHuA U BOJTHBI
MexaHnnueckue buommorexa [HOK
2.1 7 https://m.edsoo.ru/7f4
KoJIeOaHNs
la4ab
Mexanndeckue Bubamorexa [IOK
2.2 o 3 8 https://m.edsoo.ru/7f4
BOJIHEBI. OB
K la4ab
Hroro mo pazgeny 15
Pa3znes 3. DileKTPOMATrHUTHOE 10JI€ M JIEKTPOMArHUTHbIE BOJIHbI
6
H::I;TopjfeM;rHHT bu6moreka [IOK
3.1 R 6 https://m.edsoo.ru/7f4
P 1a4a6
HbIE BOJIHBI

Hroro mo pazgeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
3aKOHBI bu6mmoreka [JOK
4.1 | pacopocTpaHeH 6 https://m.edsoo.ru/7f4
WS CBETA lad4ab
JInH3bI B bubmuoreka [JOK
4.2 ONTHYECKUE 6 https://m.edsoo.ru/7f4
MPUOOPHI 1a4ab
Paznoxenue bu6mmoreka [JOK
4.3 0eoro cBeTa B 3 https://m.edsoo.ru/7f4
CHEKTpP ladab
Hroro no paszneny 15

Pa3nen 5. KBanToBbIe IBJIeHUSA

Hcenyckanue u
MIOTJIOLICHUE

51 4

bubnuorexa [IOK
https://m.edsoo.ru/7f4
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

CB€Ta aTOMOM

la4a6

Crpoenue

bubmuoreka [IOK

5.2 ATOMHOTO P2 6 1 https://m.edsoo.ru/7f4
ladab
Snepibie bu6mmorexa [{OK
5.3 peakuu 7 1 https://m.edsoo.ru/7f4
ladab
Hroro no pazneny 17
Pa3nes 6. IloBropuTe/ibHO-0000 a0 M MOYJIb
[ToBTOpEHUE N
000061IeHNE bubnuotexa [JOK
6.1 COJICpKAHHS 9 2 https://m.edsoo.ru/7f4
Kypca pu3uku l1ad4ab
3a 7-9 kmacc
Hroro mo pazmeny 9
OBIIEE
KOJIMYECTBO
YACOB 10 102 27
I[MPOTPAMME
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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