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JIMYHOCTHBIE, METANIPeAMETHLIE M NIPEIMETHbIE PEe3YVIbTAThLI 0CBOEHHSI COIEPKAHMS Kypca

du3znkm [ kaacca:

JIMYHOCTHBIMH pe3yJbTaTaMM 00y4eHUs! (PU3UKE B OCHOBHOM IIKOJIE SIBISIOTCS:

1. CdopmMupoBaHHOCTH MTO3HABATEIBHBIX HHTEPECOB HA OCHOBE PA3BUTHS WHTEIIEKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH 00ydaromuxcs;

2. YOexXIeHHOCTh B BO3MOKHOCTH MO3HAHUSI IPUPOIBI, B HEOOXO0AUMOCTH Pa3yMHOT0 MCTIOJIb30BaHUS
JOCTMKEHUN HAYKM U TEXHOJIOTUH NIl ajbHEHIIEro pa3BUTUs Y€JI0BEUYECKOr0 00LIECTBA, YBAKEHUE
K TBOpLIAM HayKM U T€XHUKH, OTHOLIEHHE K (PU3UKE KAaK 3JIEMEHTY 00I€UeI0BEYECKON KYIbTYpHI;

3. CaMoCTOATeNbHOCTh B IPHOOPETEHUH HOBBIX 3HAHWH U MPAKTHYECKUX YMEHHA;

4. TOTOBHOCTB K BBIOODPY KM3HEHHOTO IyTH B COOTBETCTBUM C COOCTBEHHBIMU UHTEpPECAMH U
BO3MOKHOCTSIMH;

5. MortuBanus o6pazoBaTenbHON NEATENbHOCTH MIKOJIHbHUKOB Ha OCHOBE JINYHOCTHO
OpPUEHTHPOBAHHOTO MOAX0/1a;

6. ®opMupoBaHHE [IECHHOCTHBIX OTHOIIEHHUI APYT K IPYTY, YIUTEII0, aBTOPAM OTKPBITHH 1

MU300pETeHUH, pe3ybTaTaM 00yICHHUS.

MeranpeaMeTHBIMH pe3yibTaTaMu 00yueHUs (PU3MKE B OCHOBHOM IIKOJIE SIBISIOTCS:

1. OBnanenue HaBBIKAMH CAaMOCTOSITEIILHOTO MPUOOPETEHNsI HOBBIX 3HAHUH, OpraHU3aluy yueOHO!
NesITeNIbHOCTH, TIOCTAHOBKH LI€JeH, MIIaHUPOBAHUS, CAMOKOHTPOJISI ¥ OLEHKU PE3YJIbTaTOB CBOSH
NesITeNbHOCTH, YMEHUSIMU TPEBUIECTh BO3MOXKHBIE PE3YyJIbTaThl CBOUX JEHCTBUIA;

2. Tlonumanue pa3nuyuil MEXIy UCXOJHBIMU (paKTaMH U TUIIOTE3aMHU AJs UX 0OBSICHEHMUS,
TEOPETHUECKUMHU MOJIETSIMU U PeaIbHBIMH 00BEKTaMH, OBJIaJICHUE YHUBEPCATIbHBIMU yUYEOHBIMU
NEeHCTBUAMHY Ha MPUMEPAX TUIOTE3 JIJIsl OOBSICHEHUS U3BECTHBIX (PaKTOB M HKCIIEPUMEHTATbHON
MPOBEPKHU BBIBUTAEMBIX THIIOTE3, Pa3pa00TKU TEOPETUUYECKUX MOJEINEH MPOLeCCOB WU SBICHUI;

3. ®opmupoBaHHe YMEHHI BOCOPUHUMATh, IepepadaThiBaTh U MPEABIBIATh HHPOPMAIIHIO B
CIIOBECHOM, 00pa3HO#, CUMBOIMYECKOH popmax, aHATU3UPOBATH U NepepadaThiBaTh MOJTYYCHHYIO
UH(OPMAIMIO B COOTBETCTBUU C TIOCTABICHHBIMH 33/1a4aMH, BBIIEISITh OCHOBHOE COZIpKAHHE
NPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI HA MOCTABJIEHHBIE BONPOCHI U U3JIAraTh €ro;

4. TlpuoOpereHue OmpITa CAaMOCTOSITEIFHOTO MOKMCKA, aHANKu3a U 0TO00pa HHpOPMAIIUH C
UCIOJb30BAHUEM PA3TMYHBIX HICTOYHUKOB U HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHUI TS peIIeHUS
MO3HaBAaTEIbHBIX 33/a4;

5. Pa3BuTHE MOHOJOTHYECKOH M TUATOTUYECKOW peur, YMEHUS BbIpaKaTh CBOM MBICIU U CTIOCOOHOCTH
BBICITYIIUBATh COOECETHUKA, TOHUMATh €r0 TOUKY 3pEHHUs, IPU3HABATh MPABO APYroro 4eJoBeKa Ha
MHOE MHEHHE;

6. OcBoeHue MPUEMOB JCHCTBUI B HECTAHAAPTHBIX CUTYAIUSIX, OBIAJICHHE YIBPUCTUYECKUMU METOaMHU

peteHus mpodiem,



7. ®opMupoBaHHE YMEHHI paboTaTh B IPYIIIIE C BHINOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,

MMPEACTABJIATh U OTCTAMBATh CBOU B3TJISAAbI U Y66)KI[€HI/ISI, BCCTU JUCKYCCHIO.

IIpeameTHble pe3yabTaThbl 00yueHus (pu3nke B OCHOBHOM mKoje. [lnaHupyembie pe3ynbTaTbl H3y4eHUS

Kypca Qpu3uKH.
OOmuMu peIMETHBIME PE3YJIbTaTaMU U3yUYCHHUS Kypca SIBISIOTCS:

1. ymeHue noab30BaThCSl METOIAMH HAYYHOI'O UCCIIEIOBAHUS ABJIECHUI PUPOABI: IPOBOIUTD
HaOJI0/IeHNs], IJIAHUPOBATh U BBINOJHATH IKCIIEPUMEHTBI, 00padaThiBaTh U3MEPEHUH, IPECTABIIATh
pe3yabTaThl U3MEPEHUH C TTOMOIIbI0 TabnuL, rpadukoB U GopMyi, OOHAPYKUBATh 3aBUCUMOCTH
MeXAy GU3NYECKUMU BEIMUMHAMHU, OOBSICHITH PE3yAbTaThl U JIeNaTh BIBOJIbI, OLICHUBATh IPAHHIIbI
MOTPEIIHOCTEN pe3yabTaTOB U3MEPEHHUIA;

2. pa3BHUTHE TEOPETHUYECKOTO MBIIIJICHUS HA OCHOBE (POPMUPOBAHUS YMEHH yCTAaHABIUBATH (DAKTHI,
pa3nuyaTh NPUUMHBI U CIEJICTBUS, UCIOJIb30BaTh (PU3NYECKUE MOJIENH, BBIIBUTATh THIIOTE3HI,

OTBICKMBATh U (i)OpMy.]'IHpOBaTB JA0Ka3aTeJIbCTBA BBIJIBUHYTEIX T'MIIOTES.



IliagupyeMble pe3yabLTATHI 00vUueHusd dusuke B 7 Kjaacce

Beenenue
Yyamuiicd HayduTCs:

- MOHUMATh (PU3MUYECKUE TEPMUHBIL: TEJO, BEIIECTBO, MATEPUS;

- TPOBOAUTH HAOMIOJCHNS (HU3NUECKUX SABICHUHN, U3MEPATh (PU3MUECKIE BETMUMHBI: pACCTOSIHUE,
IPOMEXKYTOK BPEMEHH, TEMIIEPaTypy;

- ONPENETATh LEHY JIeJICHUS HIKAJbI MPUOOpa C YIETOM MOTPEIIHOCTH U3MEPEHUS,

- 0CO3HATh POJIb YUEHBIX HAlllel CTPaHbl B PA3BUTHH COBPEMEHHON (PU3MKU M HX BKJIAJ B TEXHUUECKUN U
COIIMAJIbHBIN MPOTPECC;

- npuémam moucka u GopMyIHpPOBKH OKA3aTEIbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETHYECKUX BHIBOJIOB HA
OCHOBC OMIIUPUUYCCKH YCTAHOBJICHHBIX q)aKTOB.

Yuawuiica noryuum 603MOMHOCMb HAYYUMbCA:
- HCIOJb30BaTh 3HAHMS O (U3MUYECKUX  SBJICHUAX B IOBCEAHEBHON KU3HU Uil OOecreyeHUs
0e30MacHOCTU TMpH OOpalleHuu ¢ MpUOOpaMM M TEXHUUYECKUMH YCTPOWCTBAMHU, Ui COXpPaHEHHS
30pOBbSI U COOJIOJIGHUS HOPM SKOJIOTUYECKOTO IOBEIEHUS B OKpYXalollel cpene; MPUBOJIUTH
IpUMEpPHI MPAKTHUECKOTO UCTOJIb30BaHUsl 3HAHUHM O QU3NYECKUX SIBICHUSX U PU3NYECKUX 3aKOHaX.

ITepBoHayabHbIE CBEICHUS 0 CTPOCHUM BelleCTBA
Yyamuiicd HayduTCs:

- IOHUMATh U OOBSICHATH (puznueckue sBaeHus: nuddysus, Oonpias ckUMaeMOCTh ra3oB, Majas
C)KMMaeMOCTb KUAKOCTEN U TBEPbIX TET,

- MI0JIb30BAThCS IKCIEPUMEHTAILHBIME METOIaMHU HCCIEA0BAaHUS IPU OTPEAEICHUH pa3MepOB MalbIX Te,
- IOHUMAaTh NPUYUHBI OPOYHOBCKOI'O IBMKEHHUS, CMAUYMBAHUS 1 HECMAuUBaHUS TeJl; pa3IUyus B
MOJIEKYJISIPHOM CTPOEHHUHM TBEPIBIX TEJ, )KUAKOCTEH U ra3oB,;

- nonb3oBaThcst CU n nepeBoAUTh €MHUIIBI H3MEPEHUST (PU3NUECKUX BEIUYHH B KPATHBIE U JI0JIbHbIE
€IMHUIIBI.

Vyawuiica noryuum 603MOMCHOCMb HAYUUMbCA:

- MICTIOJIb30BaTh TIOJYYCHHBIC 3HAHUS B IOBCEAHEBHOMN JKU3HU (OBIT, DKOJIOTHS, OXpaHa OKPYKaIOIen
cpeibl).

- pas;Myarh TPaAHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATH BCEOOIIHI XapaKkrep
(byHIaMEHTAIbHBIX (U3HIECKUX 3aKOHOB M OTPAHUYCHHOCTH MCIIOJIb30BAHMUS YaCTHBIX 3aKOHOB.

B3aumMoaeiicTBuSA T
Yyamuiicg Hay4YUTCA:

- IOHUMATh U OOBSACHATH (PU3NUCCKHE SABJICHUS: MEXaHUYECKOE JIBUKEHUE, PABHOMEPHOE ¥ HEPABHOMEPHOE
JIBIYKEHHUE, UHEPIIHS, BCEMUPHOE TSITOTCHHUE;

- U3MEPSATH CKOPOCTb, MAccCy, CHIY, BEC, CHIY TPEHHS CKOJIBbKEHUS, CUITy TPEHHS KaueHus, 00beM,
IUIOTHOCTb T€JIa, PABHOJAEHCTBYIOUIYIO IBYX CHUJI, JEUCTBYIOIIMX HA TEJIO U HAIPABICHHBIX B OJJHY U B
MPOTUBOTIOJIOKHBIE CTOPOHBI;

- HCII0JIb30BATh IKCIIEPUMEHTAIbHBIE METOAbl UCCIEA0BAHMS 3aBUCUMOCTHU. IPOUIEHHOTO MYTH OT BPEMEHH,
YUIMHEHUS NIPYKUHBI OT IPUIOKEHHOW CHUJIBI, CUJIBI TSKECTH Teja OT €r0 MaCChl, CUJIbI TPEHUSI CKOJIbKECHUS
OT TUTOMIA{ CONMPUKOCHOBEHHUS TEJ U CHIIBI, IPIKUMAIONICH TEI0 K TOBEPXHOCTH (HOPMATBHOTO JABJICHHS);
- MIOHUMATh CMBICT OCHOBHBIX (PU3MUECKHUX 3aKOHOB: 3aK0H BeceMupHoro tsaroteHus, 3akon ['yka;

- BBITIOJTHATH PACYeThl IIPH HAXOXKICHUU: CKOPOCTH (CpeHel CKOPOCTH), yTH, BPEMEHH, CUIIbI TSKECTH,
Beca Tena, MIOTHOCTH Tena, 00beMa, MacChl, CUIIbI YIPYTOCTH, PABHOACHCTBYIOIIEH IBYX CHI,
HaIIpaBJICHHBIX 10 OJTHON NPSAMOMU;

- HAXOJHTh CBS3b MEKIY GU3MUECKUMU BEIMUYMHAMU: CUIION TSHKECTH U MAacCOM Tesa, CKOPOCTH CO
BpPEMEHEM U MyTeM, TNIOTHOCTH TeNa C €ro Maccoil 1 00beMOM, CUIIOHN TSDKECTH U BECOM Tena;

- MEepeBOAUTH (hU3MUYECKUE BENTHMUUHBI U3 HecUCTeMHbIX B CU u Hao00poT.

Yyawuiica noryuum 603M0NCHOCMb HAVYUMDbCA.
- IOHUMATh NPUHIIUIBI JCHCTBHS TUHAMOMETPA, BECOB, BCTPEUYAIOLINXCS B TIOBCEIHEBHOM KU3HU, U
croco0oB oOecreueHus 6€30MacHOCTH PU UX UCTIOTH30BAHHH;




- UCTIOJIb30BaTh MOJYYCHHBIC 3HAHKSI B TOBCEAHEBHOW X HM3HHU (OBIT, 3KOJIOTHS, OXpaHa OKPYKAOIICH
cpebl);

- pa3nuyaTh rPaHUIIBI TPUMEHUMOCTH (PU3MUICCKHX 3aKOHOB, TOHUMATh BCCOOMIHIA XapaKTep
(byHIaMEHTAIbHBIX (U3NUECKUX 3aKOHOB U OIPAaHMYCHHOCTD HUCIIOJIb30BAHUS YaCTHBIX 3aKOHOB.

JaBieHne TBePABIX TeJl, }KHAKOCTEH 1 ra3oB
Yyamuiicd HayduTCs:

- IOHUMATh U 0OBSACHATH (PU3NUECKHE SBICHUS: aTMOc(epHOe JaBleHNe, JaBICHHE Ta30B, KUAKOCTEH U
TBEPJIbIX TEJl, IUIABAHUE TEJl, BO3/1yXOIJIaBAaHUE, PACIION0KEHUE YPOBHSI )KUJKOCTEH B COOOIAOIINXCSA
cocyiax, CyIeCTBOBaHUE BO3AYLIHON 000J04KH 3eMIIH, CTIOCOObI YBEIMYEHUS U YMEHbILECHUS JABICHUS;

- U3MEPATH. aTMoc(epHoe aBiIeHNe, JaBlICHHE )KUIKOCTH U ra3a Ha JIHO U CTEHKHU COCYAa, CHIy ApXuMena;
- [10JIb30BAThCSl IKCIIEPUMEHTAIBHBIMU METOJAMH MCCIIEI0BAHUS 3aBUCUMOCTHU: CHJIbI ApXumesaa oT
00beMa BBITECHEHHOH TEIOM BOJIbI, YCIOBHH MIaBaHMs TE B )KUIKOCTH OT JEHCTBUS CUIIBI TSKECTU U CHUJIIBI
Apxumena;

- BBIIIOJIHSITh PacyeThl [l HaXOXKICHUS: TaBJICHUs, JAaBICHUS KMIKOCTH HA JHO ¥ CTEHKH COCY/a, CUIIbI
Apxumena B COOTBETCTBHHU C NIOCTABICHHOM 3a7auell Ha OCHOBAHUU UCIIOJIb30BAHUS 3aKOHOB (PU3UKH.

Yuawuiuca noayium 603MOMHOCMb HAYHUMbCA .

- HCIIOJIb30BaTh 3HAHUS O PU3NYECKHUX SIBICHUSAX B IIOBCEAHEBHOM KU3HU Ui oOecnieueHus 0e30MacHOCTH
npu oOpalleHun ¢ nprudopaMu U TEXHUUECKUMHU YCTPOUCTBAMU, JUIsl COXPAHEHUSI 3710pOBbS U COONIOIEHUS
HOPM 5KOJIOTHYECKOTO NOBEACHHUSI B OKPYXKAIOLIEH Cpelie; MIPUBOAUTE IPUMEPHI TPAKTUYECKOTO
UCIOJb30BaHUs 3HAHUN O (QU3MUECKUX SABIEHUSIX U (PU3NYECKUX 3aKOHAX.

Pabora n MomHOCTE. JHEprus
Yyamuiicg HAyIUTCS:

- IOHUMATh U OOBSACHATH (PU3UUYCCKUE SBICHHUS: PABHOBECHE TEJI, MPEBPAIICHUE OJHOTO BHJIa SHEPTUHU B
Jpyroi;

- U3MEPSTH. MEXaHUUECKYI0 paboTy, MOIIHOCTH, Tedo cuibl, KIIJ[, moTeHnuanbHy0 1 KHHETHYECKYIO
SHEPTHIO;

- TOJIK30BATHCS IKCTIEPUMEHTAIBHBIMH METOJAMHU UCCIICIOBAHUS TIPU OTIPEACICHUH COOTHONICHUS CHIT U
Tied, Jisi pABHOBECHUS phIvara,

- MIOHUMATh CMBICJI OCHOBHOTO (PU3MYECKOTO 3aKOHA: 3aKOHA COXPaHEHUS YHEPTHUH,

- BBITIOJIHATH PACUEThI JUISI HAXOXKACHHS: MEXaHHMUECKOW pabOoThl, MOIITHOCTH, YCIOBUS PAaBHOBECHS CHJI Ha
peruare, MoMeHTa cuibl, KI1/l, kuHEeTH4YECKOW U MOTEHIIMATbHON YHEPTUH.

Yyawuitica noayuum 603MONHOCMb HAVYUMDbCA.

- HCTIOJIB30BATh 3HAHUA 0 (PU3MYECKUX SIBICHUSAX B MOBCEIHEBHON KU3HM JUTSI 0OeCIIedeHUsT O€3011aCHOCTH
npu oOpaleHuu ¢ nprudopaMu U TEXHUIECKUMH YCTPONCTBAMH, TSI COXPAHEHHUS 3JI0POBbS U COOTIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHHs B OKpY>KalolIeil cpesie; MPUBOIUTh MPUMEPBI IPAKTUIECKOTO
WCII0JI30BaHMS 3HAHUN O PU3NYECKUX SBICHUSAX M (PU3NICCKHUX 3aKOHAX.




Conepxanne Kypca Gpusuku / Kiaacca

Conepxanue 00ydeHus MPEJICTABICHO B porpaMmMe pasnenamu «BBenenue», «I[lepBoHadanbHbIe CBEICHUS O
CTPOCHHUU BelecTBa», «B3aumoneicTBus Ten», «JlaBneHue e, sKUIKOCTel U ra3oB», « PaboTa U MOIIHOCTD.
DHeprus»
BBenenue

®usuka — Hayka o mpupoge. Pusnueckue spneHus. Pusmueckue cpoiictBa Ten. Habmronenuwe u
omucanue ¢uzndeckux sBireHud. Duszndyeckue BenWUYUHBI. M3MepeHne (U3NYECKUX BEIUYHH:
JUIMHHBI, BpeMeHH, TemmepaTypbl. ®duszuueckue mnpubopel. MexayHapoaHas CUCTEMA EIUHMIL.
To4HOCTH M MOrpemHOCTh U3MepeHuil. PU3KKa U TEXHHKA.

JIaboparopHble pabOThI

JIaboparopnas padota Ne 1 «Onpenenenue ueHsl aeneHust GU3n4eckoro nmpudopa»

HepBOHa‘laJILHbIe CBE€/ICHUS 0 CTPOCHHUH BeHIECTBA

Crpoenne BemecTBa. ONBITHI, TOKA3bIBAIOIINE aTOMHOE CTPOCHHE BEUIECTBA. TEIUIOBOE JBIKECHHE
aToMOB M MoJiekyll. bpoyHoBckoe amxkenue. uddy3us B razax, >KUIKOCTAX U TBEPIBIX TElax.
B3aumoseiicTBue yacTull BemecTBa. ArperaTHbie COCTOSIHUSI BelecTBa. MoJenu CTpOSHUS TBEPABIX
TeN, XKUAKOCTeH W Ta3oB. OObSICHEHHUE CBOWCTB Ta30B, XUAKOCTEH M TBEPIBIX TEJI HA OCHOBE
MOJIEKYJISIPHO-KUHETHYECKUX MPEIACTABICHUM.

JIaGopaTopHbIe paboThI

JTabopatopHas padota Ne 2 « OnpeeneHne pa3MepoB MaJbIX TEI»

B3aumMopaeiicTBud TeJl

Mexannueckoe nBwxkeHue. Tpaekrtopus. I[lyte. PaBHOMEpHOE M HEpaBHOMEpPHOE JBUKEHHUE.
Ckopocts. ['paduku 3aBUCUMOCTH NMyTH U MOJIYJS CKOPOCTH OT BpeMeHH IBuxkeHus. VHepuus.
WNueptHocTs Ten. Bzaumopeictaue ten. Macca tena. M3mepenue maccel T ena. [ImoTHOCTB BeniecTsa.
Cwuina. Una tsoxkectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsizb MeXIy CHIION TAXKECTU U MACCOU
tena. Cuna TsSKecTH Ha Apyrux miaHerax. JJunamomerp. CioxkeHue IByX CHII, HAIPABIEHHBIX BAOJIb
onmHOM mpsimoii. PaBHomelcTBytomas nByx cwi. Cuna tpeHus. @usznueckas nmpupoja HEOSCHBIX Tel
ConHEYHOH CUCTEMBI.

JlaGopatopHbie pabOThI

JIaGopaTopHas paborta Ne3 « 3mepeHue Macchl Tella Ha phIYakKHbIX Becax»

JIaboparopnas pabota Ned «M3mepenne ooObema Tenna»

JIaGopaTopnas paborta NeS «Omnpezenenue mIOTHOCTH TEIa»

JIaGopaTopHas pabota Ne6 «I'panyupoBaHue NPyKUHBI U U3MEPEHUE CUII JUHAMOMETPOM»
JIaGopatopHas pabota No7 « M3mepeHue CUIIbl TPEHHS C TOMOIIBI0 TUHAMOMETpPa»

JlaBjeHne TBEPABIX TeJl, }KHAKOCTEH 1 ra3oB

Hasnenue. [laBnenue tBepapix Ten. apnenue raza. O0bsicHEHNE 1aBICHHUS HA OCHOBE MOJICKYJISPHO-
KHHETHYECKHX TMpejacTaBieHuid. llepemaya nmaBieHHs] >KHIKOCTAMH W razamu. 3akoH Ilackais.
CooOmiaromuecst cocyapl. ATMochepHoe aBieHne. MeToapl U3MepeHus: aTMOC(HEPHOTO JIaBJICHUSI.
bapomerp, MaHOMETp, MOPIIHEBOI KUIKOCTHBIN Hacoc. 3aKoH Apxumena. YCIOBHs TUIaBaHUS Tel.
BozgyxomnnaBanue.

JlabopaTopHbIE PaOOTEI

JIaGopaTopHas pabora Ne « Omnpesenenue BoITATKUBAIONICH CHITBI, IEHCTBYIONIEH HA MOTPY>KEHHOE
B JKHUIKOCTH TEJIO»

JTaGopaTopHas pabota Ne9 « BrisicHeHHe yCIOBUIA MIaBaHUS TeNa B KUIAKOCTU»

Pabora n MomHoOCTHL. JHEPrus

Mexanuueckass pabora. MomHocTb. [IpocTeie MexaHu3Mbl. MOMEHT CHIIBI. YCIOBUSI pAaBHOBECHS
pbryara. «30J10To€ MpaBUIO» MeXaHuku.  Buabl paBHoBecus. Koadduuument noneznoro neiictus
(KI1M). Oueprust. [loTennmanbHas 1 KHHETHYECKast SHeprusi. [IpeBpalieHue sHEpruu.

JlaGoparopHble paboTHI

JTaGopatopHas padota Nel0 « BeisicHeHUE yCIIOBUSI PaBHOBECHS phlUara»
JIaGopatopnas padota Nell «Onpenenenne KIIJ| npu noabeme mo HAKIOHHOHN TITOCKOCTHY



YyeOHOo-TeMAaTHYECKOE NJIAHUPOBAHNE 0 (hU3HKe

7 KJjaacc
Neni/nt Ha3Banue tem KoauuecTBO KoaunuyecTBo KoanuecTBo
OTBOJAMMBbIX KOHTPOJbHBIX J1a00pPaTOPHBIX
4acoB padot pabot

1 Bsenenue 4 - 1

2 [lepBoHauanbHbIC CBEACHUS 6 - 1
0 CTPOCHUHU BEIECTBA

3 BsaunmopeiictBue ten 23 5

4 JlaBieHue TBEpbIX TEJ, 21 1 2
JKHIKOCTCH 1 ra3oB

5 PaboTa 1 MOIITHOCT®. 13 1 2
DOHeprus

§) [ToBTOpEHUE 3 1 -

HUTOI'O 70 5 11




JIMYHOCTHBIE, METANIPEAMETHLIE M NIPEIMETHbIE PE3YVIbTATHI 0CBOEHHSI COIEPKAHMS Kypca

dusuku 8 kaacca:

IIpeamMeTHBIE pe3yabTATHI
TenjioBbie sIBJIEHHS
VYyamuiicsa HAayduTCs:

° pacno3HaBaTh TEIUIOBBIC SBICHUSA M OOBSICHATH Ha 0a3e WMEIUIUXCS 3HAHUW OCHOBHBIC
CBOMCTBA WIM YCIIOBUSI MPOTEKaHUs ATUX sBiIeHHI: nuddy3us, naMeHeHue oObeMa Tel MPU HATPEBAHHUH
(oxaxkaeHuu), OoJbIasi CKMMAEMOCTh I'a30B, Majas CKHUMAEMOCTb JKHIKOCTEH M TBEPJBIX TEI; TEIUIOBOE
paBHOBECHE, HCTApEHUEe, KOHACHCAIUs, IUIaBIECHUE, KPHUCTAIU3alus, KHUIIEHHE, BIAXHOCTh BO3]yXa,
pa3IuYHbIC CIIOCOOBI Teronepeaaur (TeIIONPOBOIHOCTD, KOHBEKIHS, H3IYUCHUE), arperaTHbIC COCTOSHHS
BEIIECTBA, MOTJIOIICHUE JHEPrHUH TNPHU HUCHAPEHHUM >KHJIKOCTH M BBIJICJICHUE €€ MPU KOHJEHCALMH Tapa,
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JABJICHHUS;

® ONNCHIBATh M3yYEHHBIE CBOICTBA TEJ U TEIUIOBBIC SIBICHHUSA, MCTOJB3YsS (U3NUYECKUE BEIMYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHUsA, TEeMIEparypa, yAelbHas TEIUIOEMKOCTh BEUIECTBA, YJIEIbHAas
TEIJIOTa IUIABJICHHS, YJIeNbHAs TEIIoTa MmapooOpa3oBaHus, yleidbHAs TEIUIOTa CropaHus TOILUIMBA,
KO3 (PUIMEHT TMOJEe3HOTO JEWCTBHUA TEIJIOBOTO JBUTATENs; MPU ONUCAHUU TPABUWIBHO TPAKTOBATH
(bU3MUECKUI CMBICT UCTIOJIB3YEMBIX BEJIIMYWH, UX 0003HAUCHUS W €IUHUIIBI U3MEPEHHUS], HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIHE TAHHYIO (DU3UYECKYIO BEIMYHMHY C JAPYTUMHU BEITWYMHAMU, BBIYUCIIATH 3HAUCHUE (QU3HUECKOM
BEJUYHHEIL

® aHAJIM3UPOBATh CBOWCTBA TEIl, TETUIOBBIC SBJICHUS U MPOIECCHI, UCTIOIB3YSI OCHOBHBIC MOTOKEHUS
ATOMHO-MOJICKYJISIPHOTO YUCHHSI O CTPOSHUHU BEIIECTBA U 3aKOH COXPAHECHHS SHEPTHH;

® pa3aMYaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (PU3NUECKUX MOJIENCi CTPOCHHS Ta30B, KUIKOCTEH U
TBEPIBIX TEI,;

® [PUBOJUTDH MPUMEPHI MPAKTUIECKOTO UCIIOIB30BaHMS (PU3MUECKUX 3HAHUH O TEIUIOBBIX SBICHUSIX

e pemaTrh 3a/a4yd, MCIONb3ys 3aKOH COXpPAHEHHUS SHEPTUU B TEIUIOBBIX Mpoleccax u (Gpopmyisl,
CBSI3bIBAIOINME (PU3MUCCKUE BEIWYHMHBI (KOJIMYECTBO TEILIOTHI, TEMIIeparypa, yaelbHas TEII0EMKOCTh
BEIIECTBA, y/eIbHas TEIUIOTa IUIABICHHMSI, YACIbHAS TEIIOTa Mapoo0pa3oBaHus, yAeIbHas TEIJI0Ta CropaHus
TOIUTMBA, KOI(P(HUIIMEHT MOJE3HOrO ACHCTBUS TEIJIOBOTO JIBUTATEIsA). HA OCHOBE aHAIW3a yCJIOBHUS 3a1aud
3aMKChIBaTh KPATKOE YCIOBHE, BHIACIATH (DU3MUECCKUE BETUUIHHBI, 3aKOHBI U (DOPMYITBI, HEOOXOAUMBIC IS €€
pEIICHHUS, TIPOBOIUTH PacUeThl M OLICHUBATH PEaJbHOCTD MOJTYICHHOTO 3HAYCHHS (PU3HMUECKON BETUIUHBI.
Yyawuitica noayuum 603MONHOCMb HAVYUMDbCA.

® JCIIOJB30BAaTh 3HAHMS O TEIUIOBBIX SBJICHUSIX B IIOBCEOHEBHOM JKM3HHM [ OOeCIeUYeHUS
0€30MacHOCTH MPH OOpALICHUHU C MPUOOPAMU U TEXHUUCCKUMH YCTPOWCTBAMM, JUISI COXPAHEHHUS 3J0POBbS U
COOJTIOZICHUST HOPM IKOJIOTHYECKOTO MOBEACHHSI B OKPYKAKOIIEH Cpe/ie; MPUBOIUTH MPUMEPHI SKOJOTHIECKUX
MOCIIEJICTBUI PabOThI IBUTATEICH BHYTPEHHETO CTOPaHUs, TETUIOBBIX U THAPOIICKTPOCTAHIINT;

® pa3auyYaTh TPAHUIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMATh BCEOOIIUH XapakTep
byHIaMEHTaIbHBIX (U3MYECKUX 3aKOHOB (3aKOH COXpAHEHUs SHEPTHM B TEIUIOBBIX IpoIleccax) W
OTPaHMYCHHOCTH UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® HAXOJHUTh aJIEKBATHYIO MPEUIOKEHHON 3a/1adye (HU3MUECKy0 MOJIENb, pa3peniaTh npodiemMy Kak Ha
OCHOBE MMEIOIINXCSI 3HAHUM O TEIUIOBBIX SIBJICHHSAX C HCIOJIB30BAaHMEM MAaTEMaTHYECKOro ammapara, TaK |
IPY TIOMOIIM METOJIOB OLICHKH.

JNIeKTPUYECKHE ABICHUSA
Yyamuiics HayunTcs:

® pacro3HaBaTh UEKTPUUYECKHE SBJICHUS U OOBSACHATH HA OCHOBE MMEIOLIMXCS 3HAHUN OCHOBHBIE
CBOWMCTBA MWJIM YCIOBUSI NPOTEKAaHUS OJTHX SBICHHUN. DJJEKTpHU3alUs TeJN, B3aUMOJCHCTBHE 3apsloB,
3JIEKTPUYECKUIT TOK M ero JAeiCTBUS (TEIIOBOE, XUMHIECKOE, MATHUTHOE).

® COCTaBJIATH CXEMBI JJEKTPUUECKUX LENEH C MOCNEN0BATEIbHBIM U NMapalIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3iuyas YCJIOBHbIE 0003HAYCHMS 3JEMEHTOB 3JIEKTPHUUECKUX MLeneil (MCTOYHHUK TOKa, KoY,
PE3UCTOP, pEOcTar, JJaMIIOUKa, aMIIEPMETP, BOJIBTMETP).

® OMNKUCHIBAaTh M3YYCHHBbIE CBOMCTBA TEI U JJEKTPUUECKHE SBJICHUS, HUCIOJB3Ys (u3ndecKue
BEJIMUUHBI: IEKTPUUECKHUN 3apsijl, CUlla TOKA, dJIEKTPUUECKOE HANPSIKEHUE, DIIEKTPUUIECKOE CONPOTHBIICHUE,
yJeIbHOE CONMPOTHUBICHUE BEIIECTBa, padoTa 3IEKTPUUYECKOr0 MOJsl, MOLIIHOCTh TOKA; MPH OMHCAHUU BEPHO
TPAKTOBATh (PU3NUECKUI CMBICT HCIIOIB3YEMbIX BEINYMH, X 0003HAUCHUS M €JMHUIIBI U3MEPEHHSI; HAXOAUTh
bopmyI, CBA3BIBAIOIIME  JAHHYI0  (U3MYECKYI0  BEJIMYMHY C  JIPYTUMH  BEJIHYHMHAMH.




® aHAIM3UPOBATH CBOWCTBA TEJ, JJIEKTPUUYECKHE SIBICHUS M TIPOLECCHI, UCIONB3Ys (hU3NYecKue
3aKOHBI: 3aKOH COXpaHEHMs JICKTPUUECKOro 3apsija, 3akoH Oma It ydacTka Lend, 3akoH [bxoyns-Jlenna,
IpU 3TOM Pa3IUYaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €0 MaTeMaTHYeCKOE BBIPAKEHHE.

® MPHUBOAWTH NPUMEPHl MPAKTHUECKOTO HCIIONb30BAaHHUSA (DU3NYECKUX 3HAHUN 00 HIEKTPUYECKHX
SBJICHUSX.

e pemiath 3a/a4d, UCHONB3ysa (usznueckue 3akoHbl (3akoH OMma Juis y4yacTka 1emnu, 3akoH Jhxoyns-
Jlenna) u Qopmyibl, CBs3bIBaIONIME (U3MYECKHE BEIMYMHBI (CHJIa TOKA, 3JICKTPHUYCCKOE HAIpPSDKEHUE,
3JIEKTPUUYECKOE CONPOTHBICHUE, YAENbHOE CONPOTHBICHUE BEUIECTBA, paboTa 3IEKTPUYECKOTO MO,
MOIIHOCTh TOKa, (OpMyJBl pacueTa OJIEKTPUYECKOTO CONPOTHBICHHS MPH MOCIECIAOBATEIHLHOM U
HapauieIbHOM COEAMHEHHUH IIPOBOJHHUKOB), HAa OCHOBE aHANN3a YCIOBHUS 3aJaydl 3alHCBIBaTh KpaTKOe
yCIIOBUE, BBLACTATH (PU3NYECKHE BENUYMHBI, 3aKOHBI U (JOPMYIIBI, HEOOXOIUMBIE JIJIsl €€ PEIICHHS, TIPOBOJANUTH
pacyeThl ¥ OLEHUBATH PEATBHOCTh MOIYUYEHHOTO 3HAYCHUS (PU3NIECKOI BETMUUHEI.

Yuawuiica noayuum 603MOMHOCMb HAYHUMbCAL

® JICIIOJH30BATh 3HAHUS 00 JJIEKTPUUECKUX SIBICHHSX B IOBCEIHEBHON JXU3HHU ISl 0OECTICUeHHS
0e3omacHOCTH TIpHu O0OpalIeHU N ¢ MPUOOpaMHU M TEXHUYECKHMHU YCTPOWCTBAMHU, JJIsI COXPAHEHHS 3/I0POBBS U
COOJIOICHUST HOPM OSKOJIOTHYECKOTO TOBEACHUS B OKpYXAlomed cpeae; MPUBOAUTH MPUMEPHI BIUSHUS
ANIEKTPOMATHUTHBIX M3yYCHUN Ha KUBBIE OPTaHU3MBI;

® pa3nuyaTh TPaHUIBl NPUMEHHMOCTH (U3WYECKMX 3aKOHOB, MOHUMATh BCEOOMIMH XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHUS HIEKTPUUYESCKOTO 3apsiia) U OrPAHUYECHHOCTh MCIOTb30BaAHHUS
JacTHBIX 3aKOHOB (3akoH OMa Juist ygacTtka nemn, 3akoH Jxoyns-Jlenua u ap.);

® JCIOJBh30BATh TPHUEMBI TOCTPOSHHS (U3NYECKHX Mojnenel, moucka u  (OPMYIUPOBKU
JI0Ka3aTeNbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETHYECKUX BBIBOJOB HA OCHOBE SMIHPUYECKH YCTAHOBICHHBIX
(baxToB;

® HAXOJWUTh aJCKBATHYIO MPEUIOKEHHON 3aade (PU3MUECKYI0 MOJETb, pa3pemars npodieMy Kak Ha
OCHOBE HWMEIONIMXCS 3HAHUH 00 JJIEKTPOMATHUTHBIX SIBICHHSX C HCIOJNBb30BAHHEM MAaTEMaTHUECKOTO
ammapara, Tak ¥ IpU TOMOIIH METOJI0B OL[CHKH.

MarauTHbIe SIBJICHUA
Yuamuiics HaydnuTcs:

® pacro3HaBaTh MArHUTHBIC SIBJICHUS M OOBSICHATH HAa OCHOBE HMEIONIMXCS 3HAHWUH OCHOBHBIC
CBOWMCTBA WJIM YCIOBUS MPOTEKAHUS OTUX SBICHUN. B3aUMOJCHCTBHE MArHUTOB, O3JEKTPOMAarHUTHAs
WHAYKIUS, TEHCTBUE MArHUTHOTO TOJIsI HA TMPOBOJHUK C TOKOM M Ha JBWKYIIYIOCS 3apsDKCHHYIO YacTHILY,
JEUCTBHUE AIIEKTPUUYECKOTO TOJIS Ha 3apsDKCHHYIO YacTHILy.

® ONKCHIBATh W3YYCHHBIE CBOWCTBA TEJI W MATHUTHBIC SBJICHHS, UCHOJB3Ys (PU3NUYECKHE BEITMUUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH; NPH OMHUCAHMHM BEPHO TPAKTOBATh (PU3MUECKHHA CMBICI HCIOJIB3yEMBIX
BEJIMYMH, UX 0003HAYCHUS U €AMHUIIBI H3MEPEHUS; HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIIHE TAHHYIO (DU3HUECKY IO
BEJIUYHMHY C APYTMMH BEIMUYNHAMH.

® AHANU3UPOBATH CBOMCTBA TEJI, MATHUTHBIC SIBICHUS U MPOIECCHI, UCHOIb3Ys (PU3MUECKUE 3aKOHBI;
IpU 3TOM Pa3NuyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA M €0 MAaTeMAaTUYECKOE BBHIPAXKEHUE.

® [IPUBOJUTH MPUMEPHI MPAKTHUECKOTO UCIIOJIb30BaHMA (PU3NUSCKUX 3HAHUN O MAarHUTHBIX SBJICHUSIX

® pemaTh 3ala4d, MCHOJb3ysd (U3NYECKHE 3aKOHBI W (OPMYIbI, CBs3bIBarolIMe (usndyeckue
BCJIIMYMHBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJladd 3aIMChIBaTh KPATKOE YCJIOBUE, BBIACIATH (PU3MUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYJbI, HEOOXOIMMBIC JUIS €€ PEIICHHS, MPOBOJUTH pacueThl U OICHUBATH
peanbHOCTh MOTYYEHHOTO 3HAYeHHs (PU3UUECKON BEIUYUHBI.

Yyawuiica noayuum 603MO0NHOCMb HAVY UMb CA.

e JCIIOJB30BAaTh 3HAHMS O MATHUTHBIX SBJIEHHMIX B IIOBCEAHEBHOH JKM3HH IS OOeCIeYeHUS
0€30MacHOCTU TPU OOpalleHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPONUCTBAMHU, I COXPAHEHUS 3[I0POBbS U
COOJIIOJIEHUS HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKpY)KAlomel cpeje; MPUBOIUTH MPUMEPHl BIUSHUS
ANIEKTPOMATHUTHBIX U3TyYSHHH Ha KUBbIE OPTAHU3MBIL;

® pa3nuyaTh TPaHUIBl MNPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, MOHMMATh BCEOOLIMH XapakTep
(dyHIaMEHTATbHBIX 3aKOHOB.

® HCMONB30BaTh MPHEMBl TOCTPOeHHS (UIUUYECKUX MOJeNel, Toucka u  (POPMYITHPOBKHU
JI0Ka3aTeNbCTB BBIABHHYTHIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HA OCHOBE SMIUPUYECKH YCTAHOBICHHBIX
¢baxToB;

HAXOJWTh aJeKBATHYIO MPETOKEHHOH 3a7aue (GU3NYECKYI0 MOJIEIb, pa3pemiath NpodaeMy Kak Ha OCHOBE
UMEIOIIHUXCS 3HAHUH 00 MArHUTHBIX SIBICHUSIX C UCTIOJIb30BAHUEM MaTEeMaTHYECKOTO anmapara, Tak u Mpu
IIOMOIIM METOA OLICHKH.




CaeToBBI€ SIBJICHHS
Vyamuiicsa HAyduTCs:

® pacro3HaBaTh CBETOBBIC SBJICHUS M OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HAHMI OCHOBHBIC CBOWCTBA
WIH YCJIOBUS NPOTCKAHWS OTUX SBICHUN: NPSIMOJIMHEHHOE pPAacHpoCTpaHEHUE CBETa, OTPaKEHHE U
IpeIoMJICHHUE CBETa, IUCIIEPCHS CBETA.

® HCIOJIB30BaTh ONTHUYECKHE CXEMBI Ui TOCTPOCHHS HW300paKCHHH B IUIOCKOM 3€pKajie W
coOuparonieit TuH3e.

® ONUCHIBATh M3YYCHHBIC CBOWCTBA TEJI W CBETOBBIC SIBJICHHS, HCIONB3YS (PU3MUYSCKHE BEITHMYWHBI:
(OKyCHOE pacCTOSTHUE W ONTUYECKAsl CHJIA JIMH3BI, CKOPOCTh JJIEKTPOMArHHTHBIX BOJH, JUIMHA BOJHBI H
9acToTa CBETa; MPH ONMCAHMM BEPHO TPAKTOBATh (PU3UYECKHHA CMBICI HCHOJIb3YeMBIX BEIUYHH, HX
0003HAYCHUS U CIUHUIIBI U3MEPCHHS; HAXOUTh (DOPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PU3NYCCKYIO BETHUUHY C
JIPYTUMU BEINIUHAMH.

® AHANM3WUPOBATH CBOWCTBA TEJ, CBETOBBIC SIBICHUS W MPOIECCHI, UCTIONB3YS (PU3HUSCKUE 3aKOHBI:
3aKOH TIPSMOJIMHEHHOTO PaclpOCTPaHEHUS CBETAa, 3aKOH OTPaXKCHHSI CBETA, 3aKOH MPEJIOMJICHHS CBETa; TPU
3TOM Pa3INYaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA M €T0 MATEeMAaTHICCKOE BBEIPAXKEHHE.

® TPUBOJHUTH MPUMEPHI MPAKTHYECKOTO MCIOJIb30BaHUS (DU3NUCCKUX 3HAHUN O CBETOBBIX SIBICHUSX.

e peraTh 3a7auu, UCTIOJIb3Ys (PU3NIECKHE 3aKOHBI (3aKOH MPSIMOJIMHEHHOTO PAaCIPOCTPaHEHHS CBETA,
3aKOH OTPaKCHUS CBETa, 3aKOH MPEJOMJICHHS CBeTa) W (HOPMYJIBI, CBI3bIBAIOIINE (DU3MUCCKHE BEITHUMHBI
(dboxycHOe paccTOsHHE W ONTHYECKAs CHJA JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
yacToTa CBETA). Ha OCHOBE aHAIHM3a YCIOBHS 3a/JadyM 3alUCBhIBATH KPATKOE YCIOBHE, BBIACIATH (U3NUECKUE
BEJIMYMHBI, 3aKOHBI W (OPMYJIbI, HEOOXOJHMMBIC I €€ pEIICHUs, MPOBOJHUTH pacueThl W OICHUBAThH
peaTbHOCTh MOJYYSHHOTO 3HAYCHUS (PU3NICCKON BETHUNHBI.

Yuvawuiica noayuum 603M0ANHOCMb HAVYUMbCA.

® JCNOJB30BaTh 3HAHMS O CBETOBBIX SIBJICHUSX B IIOBCEIHEBHOM JKM3HH [UIsi OOECIeUeHHS
0€30MacHOCTH MPH OOpAlICHUHU C MPUOOpaAMU U TEXHUYECKUMH YCTPONUCTBAMH, JUISI COXPAHEHHUS 30POBbS U
COOJTIOZICHUSI HOPM HKOJIOTUYECKOTO TOBEJACHUS B OKpPYKAIONIEH cpejie; MPUBOJIUTH TPHUMEPHI BIUSHUSI
AJNIEKTPOMATrHUTHBIX U3yUYEHUN HA KUBBIC OPTAHU3MBI;

® pa3auyYaTh TPaAHUIBl TNPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, IMOHMMAaTh BCEOOIIUH XapakTep
(hyHITaMEHTAJILHBIX 3aKOHOB,

® WCIOJIb30BaTh MPHEMBI TMOCTPOCHUS (UIWYECKUX MOJCNIel, Toucka U  (HOPMYITHPOBKH
JIOKA3aTeIbCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETHUYECKUX BHIBOJIOB Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX
(hakToB;

® HAXOJUTh QJICKBATHYIO MPEIOKEHHOM 3a/1aue (PU3NYECKyI0 MOJIeNb, pa3pemarh mpooiemMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUH O CBETOBBIX SIBJICHUSAX C UCMOJb30BAHMEM MATEMAaTHUECKOTO alnapaTa, Tak U IpH
ITOMOIIM METO0B OLIEHKH.

JIMYHOCTHBIE pe3yJabTaThbl
1. C(bOpMI/IpOBaHHOCTI: IMIO3HABATCIIbHBIX UHTCPECOB, HHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI>1;

2. Y66)K,Z[6HHOCTL B BO3MOXXHOCTH IIO3HAHHA IIPUPOABLI, B H606XOI[I/IMOCTI/I Pa3yMHOI'o HCIHOJIb30BaAHUMA
JIOCTIKECHUM HAayKu U TEXHOJOTUM I JadbHEeHIIero pa3BUTUA YCIIOBCUCCKOI'O O6IJ_I€CTBa, YBAXKCHHUC K
TBOpLAM HAYKHU U TCXHUKHU, OTHOIICHUC K (1)I/I3I/IK6 KaK 3JICMCHTY 06H_IC‘ICHOBC‘ICCKOI71 KYJIbTYPHBI;

3. CaMOCTOATEIBHOCTH B npn06peTeHnn HOBBIX 3HAHUN U IMPAKTHYICCKUX YMeHHﬁ,

4. TOTOBHOCTH K BLI60py JKU3HCHHOTO IIYTH B COOTBCTCTBUH C COOCTBEHHBIMU HHTCpECaMUu U
BO3MOXXHOCTSIMHU,

5. MOTHUBaUUd 06pa30BaTeJ’ILHOﬁ ACATCIIBHOCTU IIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO OPUCHTHPOBAHHOTO
noaxona,

6. (opMupoBaHUE IIEHHOCTHBIX OTHOLICHUH APYT K JAPYTY, YUUTEIIO, aBTOpaM OTKPHITHH U M300peTeHuil,
pe3yibTaTaM o0ydeHHUS.
MeranpeaMeTHblie pe3yJbTaThbl:

1. oOBJageHUE HABBIKAMU CaMOCTOSATEIHLHOTO HpI/IO6pCTCHI/I}I HOBBIX 3HaHHI>i, opraHusanuun y‘-Ie6H0ﬁ
JACATCIBbHOCTH, IIOCTAaHOBKH ueneﬁ, IUIAaHUPOBAHUA, CAMOKOHTPOJIA MW OLCHKHU PE3YyJIbTATOB CBOEH
ACATCIBbHOCTH, YMCHHUAMU NpCABUACTD BO3MOJXHBIC PC3YyJIbTAaThL CBOUX ,Z[GflCTBHfI;



IIOHUMAHUC pa3nmqm71 MCXKIY UCXOOHBIMHU q)aKTaMI/I H THUIIOTC3aMU OJIA UX 06’b5ICHeHI/ISI, TCOPCTUUCCKUMU
MOACIIAMHU U PCAJIbHBIMU OGBGKTaMH, OBJIAICHUC YHUBCPCAJIbHBIMHU y‘Ie6HBIMI/I Hef/'ICTBI/ISIMI/I Ha MnpumMepax
TUIIOTE3 AJid OGLHCHGHHH HU3BCCTHBIX (l)aKTOB )51 BKCHepHMeHTaJIBHOfI IMMPOBCPKU BBIABUI'AaCMBIX T'HIIOTC3,
pa3pabOTKH TEOPETUIECKUX MOJICICH MPOIECCOB UM SBICHUH;

(dopMHupOBaHHE YMEHHH BOCIPHHUMATH, NepepadaThiBaTh W NPEIAbABIATH MH(GOPMAIMIO B CIOBECHOH,
00pa3Hoii, CUMBONHYECKOH (opMax, aHAJTM3MPOBATH M NepepadaThIBaTh MOITYYECHHYI0 HH(POPMALHUIO B
COOTBCTCTBUM C IOCTABJICHHBIMH 3aJla4yaMH, BBIACIIATH OCHOBHOC COACPIKAHUC MNPOYUTAHHOI'O TCKCTA,
HaxXOoaWUTb B HEM OTBCTHI HA IMMOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro,

HpI/IO6peTeHI/Ie OIIbITa CaMOCTOATCIBbHOI'O IIOMCKA, aHajlu3a Hu 0T60pa PIH(i)OpMaIII/II/I C HCIIOJIB30BaHUEM
Ppa3Iu4YHbIX HCTOYHUKOB U HOBBIX I/IH(I)OpMaIH/IOHHBIX TEXHOJOTHI IS peUICHUs IIO3HABATCIIbHBIX 3aJ1a4,

pa3BUTHE MOHOJOTMYECKOH W JTHATOTHMYECKOW PEYd, YMEHHS BBIPAXKATh CBOHM MBICIH U CIIOCOOHOCTH
BBICJIYIIMBATh COOCCEHNKA, IOHUMATh €r0 TOUKY 3pEHHUS, MPU3HABAThH MPABO JPYroro 4YeloBeKa Ha HHOE
MHEHHE;

OCBOCHHUC MNPHUEMOB HeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTyalHAX, OBJIAJACHUEC OSBPUCTUYCCKUMHU MCTOJaMU
pemeHus npoodiem;

dbopMupoBaHue yMEHH paboTarh B TPYMNIE C BBHINOJHEHWEM pa3IUYHBIX COIMAIBHBIX POJICH,
MPEACTABIATh U OTCTAMBATh CBOM B3IJISIBI U YOSKACHHUSI, BECTH IUCKYCCHIO.



TlaanupyeMbie pe3yiabTaThbl 00vueHus pusuke B 8 KJacce

Yuenuk HAYyYUTCH:

* pacro3HaBaTh TEIUIOBBIC, ANEKTPUUECKHE, MArHUTHBIC, CBETOBHIC SIBJICHUS U OOBSICHSATH HA OCHOBE
MMEIOIIUXCS 3HAHUU OCHOBHBIE CBOMCTBAa WJIM YCIOBUS NPOTEKAHUS ITUX SBJICHUMW: TEIUIONPOBOIHOCTD,
KOHBEKIIUs, W3TY4YCHHE, HATPEBAHHE U OXJIAXKJICHHE, TUIABJICHHEC M OTBEpJCBAaHUE, MapooOpa3oBaHUE U
KOHJIEHCAalUsA, TOPEHUE, IEKTPU3ALUS, NCUCTBUS JEKTPUUYECKOTO TOKA, B3aUMOJEHCTBUE INEKTPUUECKUX
3apsiIoB, MAarHuTOB, JEHCTBHE MArHUTHOIO TOJISI HAa MOPOBOJHHK C TOKOM, MPSMOJUHEHHOE
pacupoCTpaHEHHUE CBETA, OTPAKECHUE, NIPEIOMIICHHUE;

* ONKMCHIBATh U3YUYCHHBIE CBOMCTBA TEN M SIBJICHUS, UCIOJB3Ysl (PU3NUYECKHUE BEIUYUHBI: TEMIIEPATYpA,
BHYTPEHHSSI SHEPIrusl, KOJIMYECTBO TEILIOTHI, yJAElbHAsA TEIIOEMKOCTh, Macca Tea, INIOTHOCTh BEIIECTBA,
yaenbHas TemioTa cropanus TomiauBa, KIIJ[ TtemmoBoro aBurarens, OTHOCHUTENbHas, aOCOJIOTHAs
BJIQXKHOCTb BO3/yXa, CHUJa, 3JIEKTPUUECKUN 3aps, padoTa M MOIIHOCTb TOKA, CHJA TOKA, JEKTPUUYECKOE
HaIpsHKEHUE, JJIEKTPUYECKOE CONMPOTUBIICHHE, YIIEIbHOE CONMPOTHBICHUE, ONTUYECKAas CHJIa JIMH3BI; MPU
OMHUCAHUU TIPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICT HCIONIB3YEMBIX BEIWYWH, WX OOO3HAYEHUS U
EAMHUIIBI U3MEpPEHUsl, HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE AAHHYI0 (DU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJINYNHAMMY,

* QHAIM3UPOBATh CBOWCTBA TN, TEIJIOBBIE, JJIEKTPUYECKHE, MATHUTHBIC, CBETOBBIC SBICHUS H
MPOLIECCHI, UCTIONB3YsT (PU3UUECKUE 3aKOHBI U MPUHIIMIIBI: 3aKOH COXPAHEHUS YHEPTHH, 3aKOH COXpPaHEHUS
JIEKTPUUYECKOTO 3apsaa, 3akoH OMa Ui ydacTKa LenH, 3akoH J[xoynsa- JleHna, 3aKkoHbl pacpOCTPaHEHUs
CBETa; P 3TOM pa3inyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €T0 MaTeMaTHYECKOE BBIPAKEHUE;

e pelrath 3aJa4H, UCIONb3YS (U3HMUCCKUE 3aKOHBI (3aKOH COXpaHEHHS JHEPTHH, 3aKOH COXPaHEHHS
JIEKTPUUYECKOTO 3apsaa, 3akoH OMa Juist ydacTka nend, 3akoH J[xoynsa- JleHna, 3aKkoHbl pacipoOCTpaHEHUs
cBeta) W (OPMYIbI, CBS3bIBAIONINEC (PHU3MUCCKHE BEIMYUHBI (TEMIIepaTypa, KOJIHYECTBO TEIUIOTHI,
NIEKTPUYECKHUM 3apsil, CHJa TOKA, JJIEKTPUYECKOE HANPSIKEHHE, DJIEKTPUYECKOE CONPOTUBIEHHE, Macca
Tena, IOTHOCTh BEIIECTBa, paboTa, MoiHocTh, KITJ] TermnoBoro apuratensi, GOKyCHOE pacCTOSHHUE JIUH3bI):
Ha OCHOBE aHallM3a yCJOBHS 3a/1a4Ml BbIACNATh GU3NUYECKUE BETUYUHBI U (GOPMYJIbl, HEOOXOAUMBIE i €&
pELICHHUs], U IPOBOJUTH PACUETHI.

* CHOJB30BaTh (PU3NYECKHE MPUOOPHI U U3MEPUTEIbHBIE HHCTPYMEHTHI JUIS U3MEPEHUs: (PU3NYECKuX
BEJIMYUH. TEMIIEpATyphl, BIAXKHOCTU BO3/1yXa, CHUIbI TOKA, HANPSHKEHUS, COTPOTUBICHHUS, pPaOOThI U

MOILHOCTH JIEKTPUYECKOTO TOKA.

VY4eHUK N0Jy4UT BO3MOKHOCTh HAYYUThCS:

* YICTI0JIb30BaTh 3HAHMS O TEIUIOBBIX, ANEKTPUUECKUX, MATHUTHBIX, CBETOBBIX SIBJICHHIX B [IOBCEJHEBHOMN
KU3HU J171s1 oOecreyeHus: 0e30MacHOCTH MPHU 00palleHuy ¢ TpUOOpaMy U TEXHUYECKHUMH YCTPOUCTBAMH, IS
COXpaHEHUS 370POBbs U COONIOIEHUSI HOPM IKOJOTHUECKOT0 TOBECHHS B OKpYXKaloIle cpee;

* IPUBOJUTH TMPUMEPHl TMPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUA O TEIUIOBBIX,
AIIEKTPUYECKHUX, MAaTHUTHBIX, CBETOBBIX SIBICHUSIX U (PU3UYECKUX 3aKOHAX;

* mpuéMam Moucka u GopMynUpPOBKH AOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETUYECKUX BBHIBOJOB
Ha OCHOBE SMIIUPUYECKU YCTAHOBIEHHBIX (PaKTOB,;

* HAXOJUTH aJICKBATHYIO MPEIOKEHHON 3aaue PU3NUECKyI0 MOJIeNb, pa3pelaTh IpodieMy Ha OCHOBE
UMEIOLIUXCS 3HAHUHM C UCTOJIb30BaHUEM MATEMATUYECKOTO armapara, OL€HUBATh PEaJbHOCTh MOJYYEHHOTO
3HAYEHUS buznyeckoit BEJIUYHHBI.



Conep:xanne kypca pusuku 8 kiaacca

Conepxanue 0OydeHHUs TPEICTABICHO B MporpaMMe pasaenamu «TerioBbie SBICHUS», «IIEKTPUUSCKUE
sABJIEHUsI», MarHuTHbIe ABIEHUA», «CBETOBBIE SBJICHUSI»
TennoBblie ABIEHUSA

Tennosoe nBmxenue. Tepmomerp. CBs3b TeMIepaTypbl CO CPEIHEH CKOPOCTbIO JIBHKEHHSI €ro
MoJieKysl. BuyTpennsis sHeprusi. J[Ba crnoco0a M3MeHEHHs] BHYTPEHHEH SHEpruu: Teruionepeaada u
pabora. Bunsl remnonepenaun. KomnyecTBo TemaoThl. Y aenbHas TEIUIOEMKOCTh BEIECTBA. Y IebHAS
TEIIoTa cropaHuss TtomnuBa. Mcmapenne u konaeHcauus. Kunenue. BrnaxkHocTh BO3gyXa.
[Tcuxpomerp. [InaBnenune u kpuctamiuzamus. TemnepaTypa IIaBIeHUs. 3aBUCUMOCTh TEMIIEPATYPhI
KUMEeHUs OT naBieHus. OObsICHEHHE M3MEHEHHUs arperaTHbIX COCTOSHUM Ha OCHOBE MOJEKYJSPHO-
KMHETHUECKUX mpeacTtaBieHuil. [IpeoOpazoBanusi sHepruM B TEIUIOBBIX JBUTATENAX. J[BUTarenn
BHyTpeHHero cropanus. IlapoBas TypOuna. XomomwnbHuk. KIIJI TeroBoro nBuratesns.
DKOJOTUYECKHE TMPOOJIEMBbl HCIOJb30BAHUS TEIUIOBBIX MAaIlUH. 3aKOH COXpaHEHUS JHEPrHH B
MEXaHUYECKHX U TEIJIOBBIX MPOLECCAX.

3J1€KTpl/l‘leCKl/le ABJICHUSA

Dnektpusanus Teil. JIBa poja IEKTPHUYSCKHUX 3apsaaoB. [IpOBOIHUKH, HEIPOBOAHUKU (JUIIEKTPHUKH)
U TIONYNPOBOJHUKH. B3aumMomeicTBie 3apsHKeHHBIX Tel. DIEKTPUUYECKOE TMoJie. 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsna. JenuMoCTh 3JIEKTPUYECKOro 3apsijia. IJIEKTPOH. ODIEKTPUYECKOE IMOJIE.
Hampsokenune. Konnencarop. DHeprust aIeKTPUYECKOTO MO,

OnexTpudecKuil TOK. ['abBaHMYECKUE IIEMEHTHI U aKKyMYJIATOPBI. [IeHCTBUS 3JIEKTPUIECKOTO TOKA.
HampaBienue 3JIeKTpUYECKOro TOKa. JNEKTpUYECKas LeNb. DIEKTPUYECKUil TOK B MeTtamax. Cuna
Toka. Amnepmerp. BonbTmeTp. OnekTpudeckoe comporuBieHue. 3akoH Oma Juid  ydacTka
NIEKTPUYECKON LENU. YAEeNbHOE 3JeKTpudeckoe comnporusieHue. Peocrarsl. [locnenoBaTtensHoe u
napajijielbHOe COCTMHEHUS IPOBOJHHUKOB.

PaGota m w™momHOocTh TOKa. 3akoH Jxoyms-JIenna. JlaMna HakanuBaHuA. DIEKTPUUYECKHE
HarpeBaTelbHbIE MPHOOPHI. DJIEKTPUUYECKHHA CUETYUK. Pacuer sJeKTposHepruu, MnoTpediaseMoi
anektponpudopom. Koporkoe 3ambikanue. [InaBkue mpemoxpaHuTenu. mpaBuia 0€30MaCHOCTH TMPU
paboTe ¢ UCTOYHHKAMU 3JIEKTPUUYECKOTO TOKa

MarauTHble SIBJICHUSA

[ToctossHHbIE MarHuThl. B3aumonelicTBue MarHutoB. MarHuTHoe mone. MarHuTHoe moJie TOKa.
DJEKTPOMArHUTHI M WX MNpuMeHeHue. MarnutHoe mosie 3emuin. MarHutHble Oypu. JlelicTBue
MAarHUTHOTO IOJIs1 Ha MPOBOJHUK C TOKOM. DJIEKTPOJIBUraTEIb IIOCTOSSHHOTO TOKA.

CBeTOBbBIE SIBJICHUA

Hcrounuku cpeta. IIpsimosiHEiHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHON cpeae. OTpaxeHue
cBeta. 3akoH orpaxenus. [lnockoe 3epkano. Ilpenomienue cera. Jiunza. @okycHoe paccTosHUE U
ontuyeckas cwia auH3bl. IlocTpoeHne u3oOpakeHWi B JMH3aX. [71a3 Kak ONTHYECKas CHCTEMA.
JledexThr 3pEHHUSL. OnTudeckue npuOOopHI.



YyeOHOo-TeMAaTHYECKOE NJIAHUPOBAHNE 0 (hU3HKe

8 Kiace
Neni/m Ha3Banue Tem KoumnuecTBo KosmuectBo KosmuectBo
OTBOJMMBIX KOHTPOJILHBIX | JIAGOPaTOPHBIX
4acoB padot padoT
1 TemioBble sIBICHUS 24 2 2
2 DJIEKTPUUYECKUE SIBICHUS 23 2 5
3 MarauTHbIe SIBICHUSI 6 1 -1
4 CBeToBbIC sIBICHUS 10 1 -
5 [ToBTOpEHUE 4 1
6 Peseps 3 8
HUTOI'O 70 7




JIMYHOCTHBIE, METANIPEIMETHLIE M NIPEIMETHbIE PEe3YVIbTAThLI 0CBOEHHSI COIEPKAHMS Kypca

dusuku 9 kaacca:

JIMYHOCTHBIMH pe3yJbTaTaMM 00y4eHUs! (PU3UKE B OCHOBHOM IIKOJIE SIBISIOTCS:

c(OpPMHUPOBAHHOCTb MO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
y4daluxcs;

yOeXIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS MPHUPOABI, B HEOOXOIUMOCTH Pa3yMHOTO HCIIOIb30BAHUS
JOCTWKEHUN HAYKU U TEXHOJIOTHUI ISl ajbHEMIIEro pa3BUTUs YEJI0BEUECKOr0 00LIECTBA, YBAKEHUE K
TBOPIIAM HaYKH M TEXHUKH, OTHOIIEHHE K (PU3MKE KaK AIIEMEHTY 00IIeYeI0OBEUECKON KyIbTYPHI;
CaMOCTOATEIbHOCTh B IPUOOPETEHNU HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUH;

TOTOBHOCTH K BI)I60py JKU3HCHHOTO ITYTU B COOTBETCTBUU C COOCTBEHHBIMU HHTEpCCaMU U BO3MOKXHOCTAMU,
MOTHBAIUsA 06pa303aTem,Hoﬁ ACATCIIBHOCTHU IKOJIbHUKOB HA OCHOBE JIMYHOCTHO OPUCHTUPOBAHHOTO
noJ1xoaa; popMHUpOBaHUE LIEHHOCTHOTO OTHOIIEHUS APYT K APYTY, YUUTENI0, aBTOpaM OTKPBITUH U
M300pETEeHUH, pe3yIbTaTaM 00ydeHHUS.

MeranpeaMeTHBIMH pe3yibTaTaMu 00y4eHUs (PU3MKE B OCHOBHOM IIKOJIE SIBISIOTCS:

OBJIa/ICHUE HABBIKAMH CAMOCTOSATEIbHOIO MPUOOPETEHUSI HOBBIX 3HAHUMN, OpraHU3aluu y4eOHOi
NEATENBHOCTH, IOCTAHOBKH ILI€JIEH, MTIAHUPOBAHMSI, CAMOKOHTPOJIL M OLIEHKH PE3yJIbTaTOB CBOEH
NEATENbHOCTH; YMEHUEM IIPEABUAECTH BO3MOKHBIE PE3yJIbTaThl CBOUX JECHCTBH;

NOHUMAaHUE Pa3IUUUil MEXIYy HCXOIHBIMU (DaKTaMM U TUIIOTE3aMU JUIsl UX OObSACHEHUS, TEOPETUUECKUMHU
MOJICJISIMU U peabHBIMU 00BEKTAaMU; OBJIJICHUE YHUBEPCAIbHBIMYI YU€OHBIMU JEHCTBUSMH Ha PUMeEpax
TUNOTE3 A7l 00BSICHEHUSI U3BECTHBIX ()aKTOB M SKCIIEPUMEHTAIbHON MPOBEPKH BBIABUTa€MbIX THIIOTE3,
pa3pabOTKH TEOPETUUECCKUX MOJIENICH MPOIIECCOB WU SIBICHUH,

(dbopMupoBaHe YMEHHI BOCIPUHUMATH, IepepadaTbiBaTh U MPEAbIBIATH HHPOPMALIUIO B CIOBECHOM,
00pa3HoO#, CUMBOJIMUYECKOH opMax, aHATU3UPOBATh U NepepadbaThIBaTh MONYYCHHYIO HHPOPMAIIHIO B
COOTBETCTBUU C MOCTABJICHHBIMH 3a/1a4aMH, BBIICISATH OCHOBHOE COJIEp)KaHUE TIPOYUTAHHOTO TEKCTA,
HaXOJMUTh B HEM OTBETHI HA MOCTABJICHHBIE BONPOCHI U U3JIaraTh €ro;

npno6peTeHHe OIIbITa CaMOCTOATCIIBHOI'O ITIOMCKA, aHaJIn3a 1 0T60pa I/IH(bOpMaLII/II/I C UCIIOJIBb30BAHUCM
Pa3iIM4HbIX HCTOYHUKOB U HOBBIX I/IH(1)OpMaI_II/IOHHBIX TEXHOJOTHH IS pelLicHUs II03HaBaTEJIbHBIX 3aJ1a4,

Pa3BUTHUC MOHOJIOTHYECKOM U JMAJIOTHYECKOU peuu, YMGHI/Iﬁ BbIpa’XKaTb CBOHU MBICIIN U CIIOCOOHOCTH
BBICIIYIINBATDH CO6€C€I[HI/IK8, INOHUMATD €I0 TOUKY 3pCHUA, IIPU3HABATH IIPABO APYIroro 4€JI0OBEKA HA HHOC
MHCHUC,

OCBOCHHUC NTPUCMOB JICCTBUH B HECTAHAAPTHBIX CUTYyallUAX, OBJIAACHUC S5BPUCTHYICCKUMU METOAAMUN
PCHICHUA HpO6J’IeM;

(l)OpMI/IPOBaHI/Ie YMCHI/Iﬁ pa60TaTL B I'pyIIi€ € BBINIOJHCHUEM PA3JIMIHBIX COUATIbHBIX pOHCfI, MpeACTAaBIATD
" OTCTauBaTb CBOU B3TJIAABI U Y66)KI[6HI/I$I, BCCTHU JUCKYCCHIO.

OO0mmMMHu npeAMeTHBIMH pe3yJbTaTaMi 00y4yeHus: GU3UKE B OCHOBHOM LIKOJIE SBISIOTCS:

3HaHUA O IPpUPOAC BaXKHEHIIIHNX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI OKpYXKaromero Mupa 1 iIOHUMaHuC CMBIC]Ia
(bI/ISI/IquKI/IX 3aKOHOB, PACKPBIBAOIIUX CBA3b M3YYCHHBIX SIBIICHUH;

YMEHHUS M10JIb30BATHCS METOIaMHU HayYHOTO MCCIIEIOBAHUS SIBICHUN IPUPO/IbI, IPOBOJUTH HAOIIOICHHS,
IUIAHUPOBATH U BBITIOJHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yNbTaThl U3MEPEHUH, TPEACTABIATD
pe3yIbTaThl U3MEPEHUH C TTOMOIIBI0 Ta0HL, TpaduKoB 1 HopMy1, 0OOHAPYKUBATH 3ABUCHMOCTH MEXK Ty



(U3NYECKUMU BETUIMHAMH, OOBSICHITH MOJyYEHHBIE PE3yIbTATHI U JIENATh BEIBOJIBI, OIICHUBATH TPAHUIIBI
MOTPEIIHOCTEN PE3yabTaTOB U3MEPEHHUIA;

yMEHHSI IPUMEHSATh TEOPETUUECKHE 3HAHUA 10 (PU3UKE Ha MPAKTUKE, peIaTh (pusnyeckue 3aqaun Ha
IPUMEHEHHUE TOJYUYEHHBIX 3HAHUM,

YMEHUS U HaBBIKM IPUMEHEHUS [IOJYYEHHBIX 3HAHUN 111 00BSICHEHHSI IPUHIIMIIOB A€HCTBUS BaXKHEMIINX
TEXHUYECKUX YCTPOUCTB, pELICHUs MPAKTUUECKUX 3ajjau NOBCEITHEBHOW KU3HU, oOecreueHust 0e301acHOCTH
CBOEH KM3HH, pALMOHAIBHOIO IPUPOAOIIONB30BAHUS U OXPAHBI OKPYKAIOLIEH CPEIbI;

(dopmupoBaHue yOeKICHHS B 3aKOHOMEPHOW CBSI3U M MO3HABAEMOCTH SIBICHUI MPUPOJIBI, 00BEKTHBHOCTH
HAy4HOTO 3HAHMS, BBICOKOM LIEHHOCTH HAayKH B Pa3BUTHHM MATEPHUAIbHOW U J[yXOBHOW KYyJBTYPHI JIIOACH;

pa3BUTHE TEOPETUUECKOTO MBIIUICHUSI HA OCHOBE (JOPMHUPOBAHNS YMEHHUI yCTaHABIMBATh (PAKThI, pa3indaThb
NPUYUHBI U CIEACTBUS, CTPOUTH MOJEIHU U BBIABUIaTh TUIIOTE3bI, OTBICKUBATh U (POPMYINPOBATH
JI0Ka3aTeNbCTBA BbIIBUHYTHIX IMIIOTE3, BBIBOAUTH U3 SIKCIIEPUMEHTANbHBIX (DAKTOB U TEOPETUUECKUX
Mojienel pusnueckue 3aKoHbI;

KOMMYHUKaTHBHbIE YMEHUS JOKJIAAbIBATh O PE3yJIbTaTax CBOEr0 UCCIEOBAaHNUs, yUaCTBOBATh B AUCKYCCHUH,
KpaTKO ¥ TOYHO OTBEYaTh Ha BOMPOCHI, UCIOIb30BATh CIPABOYHYIO JIUTEPATYPY U APYTHE UCTOYHUKU
UHpOpMaLUH.

YacTHBIMH NMPeIMETHBIMHU Pe3yJabTATAMU H3y4YeHHs Kypca GU3UKHU B 9 Kiacce SBISIOTCS:

MOHNUMAaHHUE ¥ CTIOCOOHOCTh OOBACHATH Takue (HU3MUECKHUE SBICHUS, KaK CBOOOHOE MaJICHUE TEII,
KOJICOaHMsI HUTSTHOTO M MPYKUHHOTO MAasiTHUKOB, 3JICKTPOMAarHUTHAS HHIYKITUS, OTPAKEHUE U TIPEJIOMIICHUE
CBETA, IUCTIEPCHUS CBETA, BOSHUKHOBEHHUE JIMHEHUATOTO CIIEKTPA M3ITYICHHUS;

YMEHHE U3MEPSTh PACCTOSIHUE, IPOMEKYTOK BpEMEHH, CKOPOCTh, YCKOPEHHE, MaccCy, CUIly, UMIYJIbC, pabOTy
CHUJIBI, MOII[HOCTh, KHHETHUECKYIO SHEPTHI0, MOTEHLUANIbHYIO SHEPTHUIO, OBJIaZICHHE SKCIIEPHUMEHTATbHBIMU
METOJIJaMU HCCIIeI0BAaHUS B POIIECCE CAMOCTOSTENILHOTO U3YyUeHHS 3aBUCUMOCTH NMPOWIEHHOT0 MYTH OT
BPEMEHH, YJUIMHEHUS MPYKUHBI OT MPUI0KEHHOM CHUIIBI, CUIIBI TSKECTU OT MACCHI T€Na, CUIJIbI TPEHUS
CKOJIBXKEHHSI OT ILIOLIAAM CONPUKOCHOBEHUS TENl U CUJIbl HOPMAJIBHOTO JaBJCHHUs, eproa Kolebanui
MasTHUKA OT €ro JJIUHbI, HANPaBJICHUs UHAYKIIMOHHOTO TOKA OT YCIOBHI €ro BO30YXACHHUS, yIila OTPaKEHHS
OT yIJla MaJICHUs CBETa;

MOHHMAaHHUE CMBIC/IA OCHOBHBIX (DU3MUECKUX 3aKOHOB U YMEHHE MPUMEHSThH MX Ha MPAKTUKE (3aKOHBI
JAMHaMUKKH HbIOTOHA, 3aKOH BCEMHPHOTO TATOTEHHSI, 3aKOH COXpAaHEHHs UMITYJIbCa, 3aKOH COXPaHEHH S
SHEPTHUH);

IIOHUMAaHHC IIPUHIOHUIIOB JIEUCTBUS MAaIllUH, HpI/I60pOB H TCXHHYCCKUX YCTpOﬁCTB, C KOTOPBIMHU Ka)I(I[bIﬁ
YCJIIOBCK IIOCTOAHHO BCTPECUACTCA B MOBCEIHEBHOMU JKHU3HU, U croco0o0B o0ecreueHust 0€30MacHOCTH IIpHU UX
HCHO0JIb30BAHUU,

OBJIaACHUC pa3H006pa3HLIMI/I crmoco0amMu BHITIOTHCHUS pacueTOB JIsI HAXOXKACHUA HEU3BECTHOM BEIMYMHBI B
COOTBCETCTBUU C YCIIOBUAMU MIOCTABJICHHOM 3aJlauil Ha OCHOBAHUH HMCIIOJb30BAaHMS 3aKOHOB CI)I/I3I/IKI/I,

CIIOCOOHOCTH MCIOJIb30BaTh TMOJTYYCHHBIC 3HAHUA, YMCHHUA U HABBIKU B MIOBCETHEBHOM JKHU3HU (6BIT,
9KOJIOTHA, OXpaHa 3J0POBbs, OXpPaHa OKPY)KaIOH_Ieﬁ Cpeabl, TCXHUKA 0C30MMaCHOCTH H I[p)



Tlaanupyembie pe3yiabTaThl 00vueHus pusuke B 9 KJacce

BbInyCKHUK Hay4uTCS:

co0mo1aTh npaBuiia 0€30MACHOCTH U OXPaHbI TPY/a MpH padoTe ¢ yueOHBIM U JIAOOPATOPHBIM
000pyOBaHHEM; IOHUMATh CMBICII OCHOBHBIX (PM3MUECKUX TEPMUHOB: (PU3UUECKOE TENO, (PU3NIECKOE
sBJIeHUE, (pU3uUecKast BEIMUMHA, SAMHUIIBI I3MEPEHUS; PACIIO3HABATH MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh
pu TOMOIIH (HPU3NIECKUX METOJI0B; aHAIM3UPOBATH OTICIbHBIE STAIbI POBEACHUS UCCICIOBAHUN
MHTEPIPETUPOBATH PE3YIbTAaThl HAONIOIEHUH U OBITOB; CTABUTH OIBITHI 110 UCCIEA0BAHUIO (PU3MUECKUX
SBJICHUH WU (PU3MYECKUX CBOMCTB TeJ 0€3 MCIONb30BAHMS MPSIMBIX U3MEPEHHI; IPU 3TOM (HOpMyITHPOBATH
npobiemy/3aady y4eOHOTro S9KCIIEPUMEHTa; COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYIOBaHHUS;
IPOBOJHUTH ONBIT M (hopMyTHpoBaTh BEIBOMBL. [Ipumeuanue. [Ipu npoBeaennu ncciaenqoBanus GU3NUECKUX
SIBICHUI U3MEpUTENIbHbIE MPUOOPHI UCTIOJIB3YIOTCS JIHMIIb KaK JaTYUKU U3MEpEeHUs (PU3MUECKUX BEJIUYUH.
3anucy noka3zaHUH MPSIMBIX U3MEPEHUH B 3TOM cliydae He TpeOyeTcs; MOHUMAaTh POJib SKCIIEPUMEHTA B
NOJYyYEeHUH HaydyHOU MH(OPMAaLUH; TPOBOJUTH NPSMbIE U3MEPEHUS PU3NUECKUX BEIHUUH. BpEM,
paccTosiHHe, Macca Teja, 00beM, CHIa, paJHalMOHHbIH (OH (C UCIONIB30BAaHUEM J03UMETPA); IPH 3TOM
BBIOMpATh ONTUMAJIbHBIN CIOCO0 U3MEPEHUSI M UCIIOIb30BaTh MPOCTEHIINE METObI OLIEHKH MOTPEIHOCTEN
uzMepenuil. [Ipumevanue. JlroOas yuebHas nporpaMma J0JKHA 00€CIeUYUBaTh OBJIAZICHUE NMPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUUCICHHBIX (PU3MUECKUX BEUYHH; TPOBOJAUTH UCCIIEOBAHNE 3aBUCUMOCTEH
(bu3NYecKuX BETUYUH C HCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUIA: TPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKcHpOBaTh PE3yNbTATHI MOJYUEHHON 3aBUCUMOCTH (PU3MUECKHUX BEIUYUH B BUJIE TaOIHI U TpadUKOB,
JienaTh BBIBOJBI IO Pe3yIbTaTaM UCCIIEOBAHUS; IPOBOJUTH KOCBEHHBIE U3MEPEHHS PU3NUECKUX BETHYUH!
IPY BBITIOJTHEHUU U3MEPEHUN cOOUpPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys NMPeaT0KEeHHON
MHCTPYKIMH, BEIYUCISATH 3HAUEHUE BEJIMYMHBI ¥ aHATU3UPOBATh MOJIy4YEHHbIE PE3YIbTATHI C YIETOM
3a7JaHHOW TOYHOCTH U3MEPEHUH; aHATM3UPOBATh CUTYalLlMH TPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa,
y3HaBaTh B HUX MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN MU 3aKOHOMEPHOCTEN U MIPUMEHSTh
UMeoLecs 3HaHUs Ul X 0ObSCHEHHsI; IOHUMATh PUHIUIIBI JEHCTBUS MALIMH, TPHOOPOB U TEXHUUECKHX
YCTPOMCTB, YCIOBHS X O€30M1aCHOTO MCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HH; UCII0Ib30BaTh NIPU
BBINIOJHEHUU Y4E€OHBIX 33]]a4 HAYYHO-IIONYJISPHYIO JTUTEPATypy O (PU3NYECKUX SABICHUAX, CIPABOYHBIE
MaTepuaisl, pecypcsl IHTepHeT.

BBIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTHCA:

0CO3HAaBaTh LICHHOCTh HAyYHBIX HCCIEA0BAaHUH, poiib (DU3UKH B paCIIMPEHUU MPECTaBICHUI 00
OKpY>KalolIeM MHUPE U €€ BKJIAJ B YIy4IlIEeHHEe KaueCTBa KU3HU; UCIOIb30BATh IPUEMbI IOCTPOCHHS
¢buznyeckux Mojeneil, noucka u GOpMyIUpPOBKH JOKA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB Ha OCHOBE SMIHUPUYECKH YCTAHOBJICHHBIX (DAKTOB; CPaBHUBATH TOYHOCTh U3MEPEHUS (DU3HMUECKUX
BEJIMYUH 10 BEJIMYUHE UX OTHOCUTEIBHOM MOTPEIIHOCTU PU MPOBEACHUU MPSIMbBIX U3MEPEHUIA;
CaMOCTOATEIbHO MPOBOJIUTH KOCBEHHBIE U3MEPEHUS U HCCIe0BaHUS (PU3NYECKUX BEITUUUH C
UCIIOJIb30BAHUEM PA3IHYHBIX CIIOCO00B U3MepeHus (U3NUECKUX BEIMUYUH, BHIOMPATH CPEACTBA U3MEPEHUS C
y4eTOM HEOOXOAMMON TOYHOCTH M3MEPEHHUH, 000CHOBBIBATH BBIOOP Crioco0a u3MEpeHus, aJeKBaTHOTO
MOCTaBJICHHOH 3aj1aue, MPOBOJAUTH OILIEHKY JOCTOBEPHOCTH MOTYUYEHHBIX PE3yIbTaTOB; BOCIPUHUMATD
uHpopMaIyio GU3NIECKOTo COIepPKaHusl B HAYYHO-MIOMYISPHOM JINTEpaType U CPEACTBAX MACCOBOI
uH(pOpMAINH, KPUTHUECKH OIICHUBAThH MOTYYSHHYI0 HHPOPMAIUIO, aHATU3UPYS €€ coAepKaHue U JaHHbIe 00
UCTOYHHMKE MH(OPMAIIUK; CO3AaBaTh COOCTBEHHBIE MMChMEHHBIE U YCTHBIE COOONIECHHS O (PU3UIECKUX
SIBICHUSIX HA OCHOBE HECKOJBbKUX HCTOYHUKOB MH(OPMAIINHU, COMPOBOXK/IAThH BBICTYIICHHE MPE3EHTAIUEH,
YUYUTHIBAsE 0COOCHHOCTH ayJAUTOPUU CBEPCTHUKOB.

Mexannyeckue siBJeHHUSA
BrinyckHUK HayduTcs:

pacCino3HaBaTb MEXaHUYICCKHUC ABJICHUSA U O0OBSICHATH Ha OCHOBE HMCIOIIUXCsL 3HaHHUM OCHOBHEIE€ CBOMCTBA
WJIN YCJIOBUS MMPOTCKAHUS 3TUX SIBJICHMIA. PaBHOMCEPHOC U HCPABHOMCPHOC JIBUKCHUC, PABHOMEPHOC U
PaBHOYCKOPCHHOC HpiIMOJ'IHHCﬁHOC JABHXKCHUEC, OTHOCHUTCIBbHOCTh MCXaHUYCCKOT'O IBMXXCHUA, CBO6OI[HOC
nmaaceHue TCJ, paBHOMCPHOC ABUKCHHUC 10 OKPYKHOCTHU, HHCPIIUA, B3aPIMOIICI>'ICTBPIC TCJI, pCAKTUBHOC
JABMIKCHUC, KoJe0aTenpHOe ABUXKXCHUC, PC30HAHC, BOJTHOBOC IBUIKCHHUC (3ByK), OIMUCBHIBATH U3YUCHHBIC



CBOMCTBA TeNl 1 MEXaHUYECKUE SIBJICHUS, UCTONb3YS (PU3MUECKUE BETUYUHBL: IyTh, NEpEMENICHUE, CKOPOCTb,
YCKOpEHHUE, Nepruo]] o0palieHus, Macca Tela, INOTHOCTh BEIIeCTBa, cuia (Cuiia TSHKECTH, CHIIA YIIPYTOCTH,
CHWIa TPCHUS), AaBJICHHE, MIMITYJIbC TeNa, KHHETUYECKasi SHEPTHUs, OTCHI[MATbHAS SHEPTUsl, MEXaHUYECKast
pabora, Mexanndeckas MmoutHocTb, KI1J[ nmpu coBepuiennu paboTsl C HCMONIB30BAHMEM MTPOCTOTO MEXAHU3MA,
CHUJIa TPEHUS, aMILIUTYQ, IEPUOJ U 4acTOoTa KojeOaHul, UIMHA BOJIHBI U CKOPOCTb €€ PaclpOCTPaHEHUs; IpU
OIMCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKHUN CMBICI UCTIOIB3YEMbIX BEJIMYHMH, HX 0003HAUCHHS U €IMHHIIBI
U3MEpPEHHs], HAXOIUTh (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETHUUHY C IPYTUMHU BEITUUNHAMH,
BBIYHUCIISITH 3HAYCHNE (PU3UUECKON BEIWYMHBI, aHAIU3UPOBATh CBOWCTBA TN, MEXaHHUYECKHUE SIBJICHUS U
HPOIECCH, UCIOB3Ys (PU3NIECKHE 3aKOHBI: 3aKOH COXPAHECHHUS SJHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHS,
HPHUHIKIT CYIIEPIIO3ULUH CUIT (HAaXOXKACHHE paBHOAeicTBYommel cuibl), |, 11 u 11l 3akonsr HeloToHa, 3aK0H
COXpaHEHUs UMITyJIbCa, 3aKOH ['yKa, Ipy 3TOM pa3nudarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0
MaTeMaTU4YeCKOE BBIPAKEHHUE; pa3IM4yaTh OCHOBHBIE IPU3HAKU U3YyUEHHBIX (PU3UUECKUX MOJEIIEH!
MaTepuaibHas TOUKa, HHEpLUalIbHas CUCTEMA OTCUETA; pellaTh 3a/1a4k, UCHOJb3Ys (PU3NUECKUE 3aKOHbI
(3aKOH COXpaHEHHS JHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUsI, IPUHIKM cyrneprno3uiuu cui, |, 11 u I11 3akoHsr
HbroTOHA, 3aKOH COXpaHEHHUsT UMITYJIbCa, 3aKOH ['yKa,) 1 (OpMYJIbl, CBI3BIBAIONINE (U3NICCKIE BEIUINHBI
(myTh, CKOPOCTH, YCKOPEHHE, Macca Teja, INIOTHOCTh BEIeCTBa, CHIIa, JABICHUE, IMITYIIbC TEa,
KMHETUYECKas SHepTusl, IOTEHIMalbHas SJHEPTUsl, MeXaHu4eckas paborta, Mmexanndeckast MomHocTb, KI1J]
IPOCTOr0 MEXaHU3Ma, CUJIa TPEHUS CKOJIbXKEHHs], KOA(DUIUEHT TpeHUs], aMIUIMTY/1a, IEPUO]T U YacTOTa
KoJIeOaHWH, UTMHA BOJTHBI M CKOPOCTh €€ PaclpoCTPAaHEHHs): Ha OCHOBE aHAIN3a yCIOBUS 3a1a4n
3aMuChIBaTh KPATKOE YCIOBUE, BBIACIATH (PU3NYECKUE BEIUYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIJIs €€
peleHusi, TPOBOJUTH pacueThl U OLIEHUBATh PEATbHOCTD MOJYYEHHOTO 3HaUEHUS! (U3NYECKON BETHUNHBI.

BBIHYCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUUTHCA:

MCII0JIb30BaTh 3HAHUSI 0 MEXAaHUUYECKHX SBJICHUSX B MOBCEAHEBHOM XM3HU JJIs1 00ecTieueHns: 0€30MacHOCTH
npu oOpaiieHun ¢ npudopaMu U TEXHUUECKUMHU YCTPONUCTBAMU, JUIsl COXPAHEHUSI 3J10POBbS U COOIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHHS B OKpY>Kaloleil cpesie; MpUBOIUTh MPUMEPHI PAKTUUIECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUH 0 MEXaHUYECKUX SIBICHUIX U (PU3NUECKHUX 3aKOHAX; IPUMEpPHI
UCIOJIb30BaHMS BO3OOHOBISIEMBIX HCTOUHUKOB YHEPTUHU; IKOJOTUUECKUX MOCIIEACTBUN UCCIIEJOBAHUS
KOCMHUYECKOT'0 MPOCTPAHCTB; pa3nyaTh FPAHUIIBI IPUMEHUMOCTU PU3NYECKUX 3aKOHOB, TOHUMATD
BceoOMmuit xapakTep GpyHIaMeHTaNIbHBIX 3aKOHOB (3aKOH COXPAaHEHUSI MEXaHMYECKOH SHEPTHH, 3aKOH
COXPaHEHHUSI UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHsI) K OTPAHUYCHHOCTh UCIOIb30BaHUS YACTHBIX 3aKOHOB
(3akon I'yka, Apxumena u 1ip.); HAXOUTh aJCKBATHYIO MPEIOKCHHON 3a1aue (PU3UIECKYI0 MOJICITb,
paspemath npodieMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUN 0 MEXaHUKE C UCHOJIb30BaHHUEM
MaTeMaTH4YeCcKOTo annapara, TaKk 4 IMpu MOMOILIU METOJ0B OLICHKH.

JeKTpUYeCKHe ¥ MATHUTHBIE SIBJICHUS
BeinyckHUK HayuuTcs:

pacnno3HaBaTb SJICKTPOMAIrHUTHBIC SABJICHUA U 0OBSICHIATH Ha OCHOBE HMCIOIIUXCA 3HAHUH OCHOBHBIEC CBOMCTBA
WJIN yCJIOBUS IMPOTEKAHUA 3TUX SIBJICHUM. QJICKTPpHU3alusA TCII, BSaHMOHeﬁCTBHC 3apsAa0B, BBaHMOHCﬁCTBHC
MAarauToOB, DJICKTPOMArdHuTHAad MHAYKIUA, JIEMCTBUE MAarHUTHOTO IOJIS Ha IIpOBOAHUK C TOKOM U Ha
ABWIKYIYIOCA 3apsAKCHHYIO YaCTULLY, JeficTBHE QJICKTPUYCCKOTO IOJIA Ha 3apAKCHHYI0 YaCTHUIY,
JJICKTPOMATrHUTHLIC BOJIHBI, HpﬂMOJ’IHHCﬁHOG pacipoCTpaHCHUEC CBCTA, OTPAKCHUC U IPCIIOMIICHUC CBCTA,
AUCTIEPCHUA CBCTA; AHAIIM3UPOBATH CBOMICTBa TCJI, JJICKTPOMATrHUTHBIC SABJICHUA U IIPOLECCHI, UCTIOJIb3YA
(I)I/I3I/ILIGCKI/IG 3aKOHBI: 3aKOH HpHMOHHHCﬁHOFO paciipOCTpaHCHU CBETA, 3aKOH OTPAKCHHUA CBCTA, 3aKOH
MMpEJIOMIICHHA CBE€TA,; IIPU 3TOM pa3JIn4aTb CIIOBECHYIO q)OpMYJ'II/IpOBKy 3aKOHa M €T0 MaTeMaTHu4ICCKOC
BBIPAXKCHUC,; IPUBOAUTL MTPUMECPBI IIPAKTHYCCKOT'O UCIIOJIb30BAHNA q)HBPI‘IeCKI/IX 3HaHUM 0
SJICKTPOMArHUTHBIX SBJICHUSX, PCIIATh 3a4a49H, UCIIOJb3Ys q)HSI/I‘leCKI/Ie 3aKOHBI (38.KOH HpHMOHHHCﬁHOFO
pacipoCTpaHCHHA CBCTA, 3aKOH OTPAXKCHUA CBCTA, 3aKOH NPCIIOMIICHUS CBCTa) 44 (I)OpMy.]'IBI, CBA3BIBAIOIIIHEC
@HSHHCCKI/IC BCIINYUHBI (CKOpOCTL QJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBCTa); Ha OCHOBC
aHaJIM3a yCJIOBUA 3aJa4U 3allUChIBATb KPATKOC YCIOBUC, BBIACIIATH (I)I/I3I/I‘-ICCKI/IC BCIIMYNHBI, 3aKOHBI U
(bOpMYJ'ILI, H606XOI[I/IMLIG IUIA €€ pCIICHUSA, IPOBOAUTL PACUYCThI U OUCHUBATDL PCAJIbHOCTD MMOJTYYCHHOT'O
3HA4YCHUA (bHSquCKOﬁ BCIINYHHBI.

BBIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYUUTHCA:



IIOJb30BAaTh 3HAHUA 06 QJICKTPOMATHUTHBIX SABJICHUAX B HOBCGI[HGBHOﬁ JKN3HU OJI1 OGCCHC‘ICHI/HI
0€301acHOCTHU TpU OOpaleHNH ¢ MPUOOPAMU M TEXHHYECKUMU YCTPOUCTBAMH, JUISI COXPAHCHHUS 3I0POBBS U
COOJIFOJICHUST HOPM IKOJOTHUYECKOTO TIOBEJICHHSI B OKPYXKAIOIICH Cpejie; MPUBOIUTH IPUMEPHI BIUSHUS
SJICKTPOMAruHuTHBIX H3Hy‘-leHHﬁ Ha JXUBBIC OPTaHU3MBbI; pa3JIndaTh I'paHULbI IPUMCHUMOCTH (I)I/I?;I/I‘ICCKI/IX
3aKOHOB, IOHUMATh BCGO6LHHﬁ XapakTep (I)YHI[aMeHTaHBHBIX 3aKOHOB M OTpaHUYCHHOCTL HMCIIOJIb30BAHUA
YaCTHBIX 3aKOHOB; UCTIOJIB30BATh MPUEMBI IOCTPOCHUS (PU3MUECKUX MOJIENEH, moucka U (popMyITHpOBKH
A0Ka3aTCJIbCTB BbIABUHYTBIX TUIIOTE3 U TCOPECTUYCCKUX BBIBOAOB HA OCHOBC SMIIMPUYICCKU YCTAHOBJICHHBIX
(hakTOB; HAXOUTH AJICKBATHYIO MPEIOKCHHOM 3a1aue PU3NICCKYI0 MOICIb, pa3pemars mpodieMy Kak Ha
OCHOBC€ UMCHOIINXCA 3HAHUH 00 SJICKTPOMArnMTHBIX SABJICHHUAX C UCIIOJBb30BAHUEM MATCMATHYCCKOT' O
armnapara, Tak U IIpyu NOMOIIMHU METOA0B OLICHKH.

KBanToBbI€e siBJICHUS
BeInyckHUK Hay4yuTCs:

pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA UJIH
YCIOBHSI IPOTEKAHMSI 3TUX SIBJICHHUN: €CTECTBEHHAs U UCKYCCTBEHHAs PaInOAKTUBHOCTS, O-, 3- U Y-
U3y4EeHUs], BOSHUKHOBEHHE JIMHEHUATOr0 CIIEKTPa U3JIyYeHHs aTOMa; OMUCHIBATh U3YYEHHbIE KBAHTOBbIE
SIBIICHUSI, UCII0JIb3YSl (PU3NUYECKUE BEIIMYMHBI: MACCOBOE YUCIIO, 3aps10BOE YUCIIO0, IEPUOJ MOJIypacnaja,
3Heprust JOTOHOB; NPU ONMUCAHUH NMPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCTOJIb3yEMbIX BEIHUUH, UX
0003HAUYEHUS U eIMHUIIBI U3MEPEHUS; HAXOUTh (POPMYIIbI, CBA3BIBAIONIUE JAHHYIO (PU3NUYECKYIO0 BETUUYHHY C
JIPYTUMU BEIMYMHAMHM, BBIYUCIISITh 3HAUCHUE (PU3NUECKON BEIMYMHBI; aHAIU3UPOBATh KBAHTOBBIE SIBJICHUS,
UCHOJb3Yys (PU3MUECKHe 3aKOHBI M MOCTYNAThI: 3aKOH COXPAHEHUSI YHEPTHH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOr0 3apsiia, 3aKOH COXPaHEHHUs] MaCCOBOTO YUCIIa, 3aKOHOMEPHOCTHU M3JIy4YEHUS U TOTTIOEHHS
CBETa aTOMOM, TPU 3TOM pa3InyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MaTeMaTHUECKOE BhIPaXKEHUE;
pa3nau4aTh OCHOBHBIE MPU3HAKHU IUIAHETAPHOM MOJENIHN aTOMa, HyKJIOHHOM MOJIENN aTOMHOTO Spa;
IPUBOJUTH IPUMEPHI MPOSBICHUS B IPUPOJE U NPAKTUUECKOTO MCIOIb30BAHUS PAAMOAKTUBHOCTH, SIIEPHBIX
Y TEPMOSIIEPHBIX PEAKIUM, CIEKTPAIBHOIO aHATIU3A.

BBIHYCKHI/IK MOJYYUT BO3MOXXHOCTh HAYYHUTHCA .

UCIOJIb30BATh MOJyYEHHBIEC 3HAHUS B IOBCETHEBHOM KU3HU NMPHU 00palieHuH ¢ NpubopaMu U TEXHUIECKUMHU
YCTPOUCTBAMU (CUCTUYMK MOHU3UPYIOMIUX YACTHII, TO3UMETP), I COXPAHCHHUS 3I0POBbS M COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MOBEJICHHS B OKPY>KaIoLIeil cpesie; COOTHOCUTh YHEPTUIO CBSI3M aTOMHBIX SIJIEp C
ne(eKTOM MAacChl; MPUBOIUTH NPUMEPHI BIUSHUS PAIMOAKTUBHBIX M3JIyUYE€HUI HA KUBBIE OPTraHU3MBbI;
MOHUMATh TPUHIINI JTEHCTBUS T03UMETPA U Pa3IUUaTh YCIOBUS €r0 UCIIOIb30BaHUS; TOHUMATh
HKOJIOTUYECKHUE MPOOIEMbl, BOSHUKAIOIIKE TP UCTIOIB30BAHIH aTOMHBIX JIEKTPOCTAHIUHN, U YTU PEHICHUS
3THUX MPoOJeM, MEPCIEKTHBBI UCTIOIb30BAHUS YIIPABISIEMOTr0 TEPMOSIIEPHOTO CUHTE3A.

JJIeMeHThI aCTPOHOMMH

BbIyCKHUK Hay4HTCS:

yKa3blBaTh Ha3BaHUs muaHeT COJIHEYHOM CUCTEMBI; pa3audyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpAIICHUS
3Be3HOTO Heba, awxkenus Jlynol, ComHIA U MIaHET OTHOCUTENBHO 3BE3/1; MOHUMATh PA3IUYHSI MEXKIY
TeJINOIEHTPUYECKON U T€OLEHTPUUECKON CHCTEMaMU MUpA.

BbInyCKHUK NOAYYUT BO3ZMOKHOCTh HAYUHTHCS:

yKa3bIBaTh 0OIIME CBONCTBA M OTJIWYHS TIAHET 36MHOU TPYNIbI U MIAHET-TUTAHTOB; MaJbIX Tel CoMHEUHO
CUCTEMBI ¥ OOJBIINX TIAHET; MOJIb30BAaThCS KapTOi 3BE3/IHOTO Heba NP HAOTIOICHUSX 3BE3THOTO HeOa;

pa3an4aTb OCHOBHBIC XapPAKTCPUCTUKHU 3BC3 [ (pasMep, IBCT, TeMnepaTypa) COOTHOCHUTH IBET 3BC3/bI C €€
TeMHepaTYPOﬁ; pa3jndaThb r'UMOTE3bI O IMIPOUCXOXKIACHUN CoOJIHEYHOH CUCTEMBI.



Conep:kanue kypca dusuku 9 kiaacca

3akoHbI B3auMojAeiicTBUS U ABHKeHHs TeJ (34 yacoB)
Marepuanbnas Touka. Cucrema orcuera. Ilepememenue. OnpeneneHue KOOpAUHATHI
JBWKYyIlerocs tena. Ilepemerienue npu NpsAMOJIMHEHHOM paBHOMEPHOM JBUXKEHHM. PemeHue
3anau. [IpsmonuneliHoe paBHOYCKOpEHHOE ABMWXKEHHE. YcKopeHue. CKOpOCTh MPSMOIHMHEIHOTO
PaBHOYCKOpPEHHOTO IBIKeHUs. ['paduk ckopocTtu. PemieHne 3agady Ha CKOPOCTh W YCKOpPEHHE.
[lepememienre mpu NpsIMOJMHEHHOM DPABHOYCKOPEHHOM JIBIXKEHMH. [lepememienue tena npu
OPSAMOJIMHEWNHOM pPaBHOYCKOPEHHOM [BW)KEHHUM 0O€3 HadalnbHOM CKOpPOCTH. OTHOCUTENBHOCTD
JNBWKEHMS. Penienue 3amad Ha nepemenienue. Maepuuanbueie cucteMsl orcuera. [lepBbiid 3aK0H
Hprotona. Bropoit 3axkon Hbrorona. Tperuii 3akon Hpilorona. CBoOogHoe mnajeHue Tedl.
JIBi>KeHue Tena, OpOLIEHHOI0 BEPTUKAIbHO BBEPX. 3aKOH BCEMHPHOIO TATOTEHHUS. Y CKOpPEHHE
CBOOOJIHOTO MajJeHusl Ha 3emiie M Jpyrux HeOecHbIX Tenax. [[BWKeHue Tena 1Mo OKpPYKHOCTH.
HckyccTBennble cnyTHUKM 3eMiu. Vmmynbsc Tena. 3akoH coxpaHEeHHs! MMITylibca. PeakTuBHOE
ABrokeHue. Pakersl. BbIBo 3aK0OHA COXpaHEHUS MOJHOM MEXaHUYECKON YHEPTUH.
Mexanunyeckue KoJieGaHus ¥ BOJIHBI, 3BYK (16 yacoB)
KonebGatenbnoe  nBwkenue. CoOonnble  KosnebaHus. BenuuuHbl, XapakTepusyroline
KoneOaTenpHOEe  JBWKeHue. [IpeBpalieHue »HHEPTUUM TNpU  KojieOaTeNbHOM  JIBHXKEHHH.
'apmonnyeckue koinebanusa. 3aryxaromue koneOanusi. BoiHykneHHble kosiebanus. PesoHaHc.
Pacnpoctpanenue konebanuit B cpene. Bomubl. [IpomonbHble W momepedyHbie BOJHBI. J[nuHa
BOJTHBI. CKOPOCTh pacTlpOCTpaHEHUs BOJHBI. VICTOUHHMKHM 3ByKa. 3BYKOBBIE KojeOaHus. BricoTa,
TeMOp M TpOMKOCTh 3Byka. PacmpocTpanenue 3Byka. OrpaxkeHue 3BykKa. IDX0. 3BYKOBOI
pE30HaHC.
DaeKTpoMaruuTHoe moJe (26 yaca)

MaruautHoe mnoje u ero rpadguueckoe nzoopaxxkenue. Hampapnenue Toka U HanpaBieHUE TUHUN

ero marauTHoro noJis. [Ipasmino Oypasuuka. [IpaBuino mpaBoii pyku. OOHapyeHHe MarHUTHOTO

MOJIS IO €r0 ACUCTBUIO Ha AnekTpuyecknil Tok. Cuiia Amnepa. [IpaBuno neBoit pyku. UHaykius

MAarHuTHOTO TOJiA. MarHuTHBIA MOTOK. SIBI€HHE 3JEKTPOMArHUTHOW MHAYKUMU. Hanpasnenue

uHAYKIMoHHOro Toka. [lpasuno Jlenna. [lonydyenne u nepenaya nepeMEeHHOr0 JIEKTPUUECKOTO

Toka.  Tpanchopmarop.  DIEKTpOMAarHUTHOE  Toje.  DJIEKTPOMATHUTHBIE  BOJIHBI.

OnexTpoMmarauTHas npupona csera. [Ipemomnenue cera. dusnueckuil CMbICIT MOKa3aTelNs

npenomienus. [Jucnepcust csera. L[Bera Ten. Tumbl ontuyeckux cnektpos. [lormomenue u

ucIyckaHue csera aromamu. [IpoucxoxxaeHue InHeyaThIX CIEKTPOB.

Crpoenne aTomMa u aToMHOro siapa. Mcnosib30Banue 3Heprun atoMubix siaep (19 yacos)
PagnoaktuBnocTs. OnbiT Pe3epdopna. Moaenu atromos Tomcona u Pesepdopna. Paguoaktusabie
OpEBpAILEHUs] aTOMHBIX SAep. DKCIEPUMEHTAIbHbIE METO/IbI UCClIeN0BaHusd YacTull. OTKpbITHE
npoToHa U HeWTpoHa. CocTaB aTOMHOTrO sAnpa. SnepHble cuibl. DHEprus cBs3u sapa. Jedekt
Mmacc. [lenenue saep ypana. Llenmnas peakuus. Snepusiii peaktop. [IpeobpazoBanue BHyTpeHHEH
SHEPruu aTOMHBIX SAEP B AJEKTPUUECKYH HSHEPrui0. ATOMHasg HSHepreTuka. buosoruueckoe
NEUCTBUE paaliy. 3aKOH paInOAKTUBHOIO pacnaja. TepMmosiaepHas peakiusl.

Crtpoenne u 3Bosionus Beeaennoii (7 yaca)
CocraB, crpoenue u npoucxoxjeHue ConaHedHOW cucteMbl. bosibiine mianetsl CoMHEYHOM
cuctembl. Manslie Tena ConHeuHol cucteMbl. CTpoeHue, u3nydeHus u sBosironnst CoaHIa v 3Be3/.
CrpoeHue U 3BONIONUS BCEJIECHHOM.
IMoBTOpenue (7 uac)

[ToBTOpEHNE MEXaHUUECKHUX, STEKTPOMATHUTHBIX, ONITUYECKHUX, KBAHTOBBIX SIBJICHHM.

[ToBTOpeHue maTepuanoB 7 U 8 KIIaccoB.

Pe3eps (3 uaca)



YuedHo-TeMaTHYeCcKO€e NJIAHUPOBaHKE N0 u3nKe

9 kaace
Neni/mn Ha3Banue tem KoauuecTBO KoaunuyecTBo KoaunuecTBo
OTBOJAHMBIX KOHTPOJIbHBIX | JIa00paTOpHBIX
4acoB padot padot
1 3aK0oHbBI B3aUMOJIEHCTBUS U 34 2 2
JIBIDKEHHS TEJ
2 MexaHnudeckue KojieOanus u 16 1 1
BOJIHBL. 3BYK
3 DIEKTPOMATHUTHOE TIOJIC 26 1 2
4 CrtpoeHne aToMa U aTOMHOTO 19 1 4
sanpa
5 CrpoeHue u 3BOIOIUS 7 1 -
Bcenennoit
6 Peseps 3
HUTOI'O 70 6 9




