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IHHosicHuTE/IbHAA 3aIIMCKA
PaGouas mporpamMma cocTaBleHa Ha OCHOBE (pelepaibHOTO TroCyJapCTBEHHOTO
00pa30BaTENILHOTO CTaHJapTa OCHOBHOrO o0miero oOpa3oBaHUs, YTBEPKICHHOTO IPHUKA30M
MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit ®enepamum ot 17.12.2010 Ne 1897 B
COOTBETCTBUHU C (enepanbHOM 00pa3oBaTEIbHOM MPOTPaMMON CpeaHEero odimero oOpa3oBaHUS,
YTBEp)KAEHHOW  mpuka3oM MwuHucTepcTBa npocBemieHus  Poccuiickon  ®depepamuu  oT
18.05.2023 Ne371.

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMM K pe3yabTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpa3oBaTesbHON TporpaMmmel, npeactaBieHHblx B PT'OC OO0, a takxe ¢ yuérom (enepanbHOM
paboueil nmporpammsl Bociutanus U Konuenuuu npenogaBanus yueOHoro npeameta «Dusnkay.

Copneprkanue nmporpaMmsbl 1o (U3MKE HaNpaBieHO HAa (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
IrPaMOTHOCTH OOydaroluXcsi ¥ OpraHU3alfi0 M3Y4eHUs (U3UKHU Ha NIeATEeIbHOCTHOW ocHoBe. B
nporpamme 1o (pU3MKe yUUThIBAIOTCS BO3MOXKHOCTH Y4eOHOTO IIpeMETa B peau3aun TpeOoBaHuM
OI'OC OOO k mIaHUPYEMbIM JIMYHOCTHBIM U METANpEeAMETHBIM pe3ysibTaTaM OOy4YeHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUCOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOILETr0
oOpaszoBaHusl.

[lporpamMa 1o (Qu3MKe yCTaHABIUBACT paclpeneieHue y4yeOHOro maTepuana IO ToAaM
o0yueHus (110 Kjaccam), Ipeylaraet IpUMEpHYIO [10CIe10BaTEIbHOCTh U3YUYEHHS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEAMETHOIO COACPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroLIXCsl.

[Tporpamma no ¢usuke pazpaboraHa ¢ LEIbIO OKa3aHUS METOJMUYECKON MOMOIY YYUTEIO B
co3/laHuH paboueil MporpaMMbl IO y4eOHOMY MIPEIMETY.

@dusnka sBISETCA CUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB,
MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIKAaT B OCHOBE IPOIECCOB M SIBJICHUH, M3Y4aeMBIX XHUMHEH,
Ouosioruel, acTpoHOMHEH M (Qu3MUecKo reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHpa, IPEO0CTaBIsAeT Hauboee sCHble 00pa3iibl IPUMEHEHUSI HAYYHOT'O METO/1a TO3HAHHMS,
TO €CTb CII0C00a NOTY4YEHUs IOCTOBEPHBIX 3HAHUI O MHpeE.

Opna W3 TIaBHBIX 3a7ad (pU3UUECKOro 00pa3oBaHUsS B CTPYKTYpe OOIIEro oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTHM W MHTEpeca K Hayke Yy
oOyJarommxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MpPEAIOJaraeT OBJIAJCHHE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAaYUYHYI0 TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBICHUS;

e OIICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;

® UHTEPIPETUPOBATH JAaHHBIE M UCIOJIb30BATh HAyYHBIEC JI0KA3aTENbCTBA JUIA MOIY4YEHUS

BBIBOJIOB.

Ienn w3ydeHus ¢GU3UKA Ha YpPOBHE OCHOBHOTO OOImIEro oOpa30oBaHUs OMPEICICHBI B
Konnenuun npenogaBanus ydebHoro mpenmera «@Pusnka» B 00pa30BaTEIbHBIX OpPraHU3ALUAX
Poccuiickoit  ®eneparnuu, peanu3ylOmMUX OCHOBHBIE 00IIe00pa3oBaTeIbHBIC MPOTPAMMEI,
yrBepxkaAEHHON pemenneM Kosuterum Mununcrepersa mnpocsemieHust Poccuiickoit ®denepauyn
(mpotokoun ot 3 nekadbps 2019 r. Ne [TIK-48H).

Hean n3yvyenus pU3NKH:

e [IpUOOpeTeHHe MHTEepeca U CTPEMIICHHS 00YYarOLIMXCsl K HAYYHOMY M3YYEHHUIO MTPUPO/IH,

pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEICTABICHHA O HAYYHOM METOJE TMO3HaHHMA U  (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa M3y4EHUs OCHOB CTPOCHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHeE NpeACTaBICHUH O poiu GU3UKY 11 pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHf;



® Dpa3BUTHE TMPEIACTABICHHA O BO3MOXHBIX cdepax Oyaymell npodeccrnoHaTbHON
JeSTeNbHOCTH, CBS3aHHOW C (PU3MKOH, MOATOTOBKA K JasbHEHIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUU.

JlocTikeHue 3THX 1eJiel mporpamMmel 1o GU3UKE Ha YPOBHE OCHOBHOT'O 001IET0 00pa3oBaHMs

oOecreynBaeTcs pelieHueM CIEIYIoIUX 3a1a4:

e mpuoOpeTeHne 3HAHUN O IUCKPETHOM CTPOCHUU BEILECTBA, O MEXaHUYECKUX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

e MnpuoOpeTeHne YMEHHUI ONMUCHIBATh U OOBSACHATH (PU3HUECKUE SBICHUS C UCTIOIb30BAHUEM
MOJTYyYECHHBIX 3HAHUU;

e OCBOCHME METOJOB PEIIECHUS MPOCTEHIIMX pacyE€THBIX 3a7ad C MCIOJIb30BaHUEM
¢buznyecKux Mojenel, TBOPUECKUX U MPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUU HAOJIOJATh MPUPOIHBIC SBJICHHUS M BBIOIHATH OIBITHI, JAOOPATOPHBIE
paboThl M JKCHEPUMEHTATbHBIE HCCIEIOBAHMUS C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX
npubOpOB;

e ocBoeHME MNpUEMOB pPaboThl ¢ uHpopManuel (U3NYECKOro COACpKaHUSA, BKIOYAs
nHGOPMALIMIO O COBPEMEHHBIX JOCTI)KEHUAX (PU3UKU, aHAIIN3 U KPUTUYECKOE OIICHUBAHUE
uHpOpMaINK;

® 3HAaKOMCTBO cO c(epaMu NpodeccroHaIbHOM eATeNbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMHU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha u3yuenue ¢uzuku (6a30Bblii ypoBeHb) B § Ki1acce OTBOIUTCS 68 4acoB (2 4aca B HEZIETI0),

B 9 xnacce — 102 yaca (3 yaca B Henemio).

[Ipeanaraemslii B mporpamme no (usuke nepedeHs 1a00paTOPHBIX pabOT U ONBITOB HOCHUT
peKOMEHAATENbHBIN XapaKTep, YUUTEINb JeaeT BbIOOP MPOBeIeHNs 1a00paTOPHBIX pabOoT U OIBITOB
¢ y4€TOM MHIMBUAYAIBHBIX 0COOEHHOCTEH 00yJaromumxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3a/IaHUM,
Mpe/jiaraeéMbIX B paMKaXx OCHOBHOT'O TOCY/IapCTBEHHOT'O AK3aMeHa Mo (pu3uKe.

Conepxxkanne yueOHOro nmpeamera

8 KUIACC

Paznea 1. TensioBble siBiaeHus (28 yacos)

OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOpUM CTpOeHus BeuiecTBa. Macca u
pasmepsl aTOMOB M MOJeKyld. OmbITel, NOATBEPKIAAIOIIME  OCHOBHBIE  IOJOXKECHHS
MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucrammuueckue u
amop¢Hbie Tena. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TEJI HA OCHOBE IMOJOXKCHHMA
MOJIEKYJISIPHO--KUHETUYECKOH Teopud. (CMayuMBaHWE W KaNWUIAPHBIE SBIEHUA. |eIioBoe
pacIIMpeHue U CxKaTHeE.

Temnepatypa. CBs3b TEMIIEpATYphl CO CKOPOCTHIO TEILIOBOTO ABMKEHUS YacThll. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHMSI BHYTPEHHEHN dHEPTUU: TeIIonepeaada U coBepieHue padotel. Buibl
TEIJIONEePEeIauu: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYEHHUE.

KonnuectBo TemnoTel. YenabHas TEIUIOEMKOCTh BeIIEeCTBA. TeMI000MEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. [lnmaBneHue M OTBeplieBaHUE KPUCTAIITMUECKUX
BEIIECTB. Y ienbHas TerioTa miasiaenus. [lapooOpa3zoBanue u konneHcauus. Mcnapenue. Kunenue.
VYnaenbHas TeruioTa napooOpa3oBaHUs. 3aBUCHUMOCTb TEMIEpaTypbl KHIEHHS OT aTtMochepHOro
JTaBJICHMUS.

BnaxxHocTs Bo3ayxa.

OHeprust TOIUIMBA. Y IeNIbHAs TEIJIOTa CTOPAHMUS.

[Mpunnumne! paboTs! TemnoBbix Apurateneit KI1/] rermoBoro nurarens. TemioBsle 1BUTaTeIN
Y 3al11Ta OKPYKAIOIIEH Cpeabl.

3aKOH COXpaHEHMsI U NIPEBPALLEHMS SHEPTUU B TEILIOBBIX IPOLIECCAX.

Hemoncmpavyuu.

1. Habmtonenne OpOoyHOBCKOTO ABHIKEHHS.



Ha6monenue nuddysum.

Hab6umoienue siBneHni cMauynMBaHUs U KaMWUISIPHBIX SIBJICHHIM.
HabGuroieHre TeTuioBOro pacimpeHust Tell.

V3MeHeHue naBlieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.
[IpaBuna u3aMepeHus TeMIepaTypshl.

Buns! terionepenaymn.

OxJtaxieHre Mpu COBEPIICHUH PaOOTHI.

Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
CpaBHeHuE TEIOEMKOCTEN Pa3INYHBIX BEIIECTB.
HaGmronenue kureHusl.

HaGronenre mocTostHCTBA TEMIIEPATYPhI MPH TUTABICHHUH.

13. Moenu TeIIoBEIX ABUTaTENIEH.

Jlabopamopuwie pabomot u onvimol.

CoOoNoO kWD

e S
N e o

1 OnbITHI 10 OOHAPYKEHUIO JIEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

2 OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COMM WM caxapa.

3. OnbITH 10 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHHS Ia30B, )KUIKOCTEH U TBEPBIX TEI.

4 OrnpezeneHue 1aBJIeHNs BO3AyXa B OAJIJIOHE MITTPHUIIA.

5. OnbITHI, JAEMOHCTPHUPYIOLIME 3aBUCHUMOCTH JaBJICHHMS BO3JyXa OT ero o0wnéma u
HarpeBaHus WU OXJIaXKICHHUS.

6. [IpoBepka TrUMOTE3bl JHMHEWHOW 3aBUCHMOCTH JJIUHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPUUYECKOIN TPyOKE OT TeMIepaTyphl.

7. Habmtonenne n3MeHeHs: BHYTPEHHEH SHEPTHH Tejla B pe3yJbTaTe TEIUIonepeaun 1
paboTHI BHEIITHUX CHIL.

8. HccnenoBanue aBneHMs TEIIO0OMEHA IPH CMEIIMBAHUH XOJIOJHON M ropsiueid BOIBI.

9. OmnpeneneHre KOJIWYECTBA TEIUIOTHI, IOJIyUEHHOTO BOJOW MpHU TEIIOOOMEHE C
HarpeThlM METAUINYECKUM LIWINHAPOM.

10. Ornpenenenue yaenbHON TEIMIIOEMKOCTH BELIECTBA.

11. HccnenoBanue npouecca UCIapeHus.

12. Ornpeenenrie OTHOCUTENBHOM BJIaKHOCTH BO3yXa.

13. Onpenenenue yeabHON TEIIOTHI IUIABJIEHUS JIBJA.

Paznen 2. DuexkTpuuyeckue 1 MarHuTHbIe siBjieHus (37 yacoB)

Onextpuzanus Teil. J[Ba poaa 3JIEeKTpUUECKHUX 3apsAloB. B3aumozeiicTBue 3apsuKEHHBIX Te.
3akon KyrnoHa (3aBUCHMOCTH CHJIBI B3aUMOJEUCTBUS 3apsHKEHHBIX TeNl OT BEIUYMHBI 3apsioB U
PacCTOSHUS MEXy TEIaMH).

Onektpuueckoe mojie. Hampsk€HHOCTH 3neKkTpuueckoro moisd. [lpuHnum cymneprno3unuu
NEKTPUYECKUX N0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaa0B. DIeMEeHTapHbIN dnekTpuueckuit 3apsaa. CTpoeHue aToma.
[IpoBOAHMKY U TUAIEKTPUKH. 3aKOH COXPaHEHMSI SJIEKTPUUECKOTO 3apsija.

DONEeKTpUYeCKHid TOK. YCJIOBHS CYHIECTBOBAHMSI DJIEKTPUYECKOrO0 ToKa. VMcTouHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS DSJIEKTPUUECKOr0 TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DIEKTPUUECKU TOK B )KUAKOCTSAX U ra3ax.

Onextpuueckad 1enb. Cuna Toka. DinekTpuyeckoe HanpskeHue. ConpoTHBIIEHNE TPOBOAHUKA.
VYnienbHOE CONMpOTHBIEHHE BemlecTBa. 3akoH Oma ans ywyactka nenu. [locimenoBarenbHoe U
napaijiesIbHOe COeIMHEHNE TIPOBOIHUKOB.

PaboTa 1 MOLTHOCTH 3JEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnexkTpudeckue Lenu u
MOTpeOUTENN IIEKTpUIECKON IHEpTrun B ObITY. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIe MarHUTHL. B3auMopaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe TIoJe.
MarunuTtHoe moJie 3eMJIM U ero 3HaYeHHUe s *Ku3Hu Ha 3emie. OnbiT DpcTena. MarHuTHoe mose
AJIEKTPUUYECKOro TOKa. [IpuMeHeHe 3JIeKTPOMAarHUTOB B TeXHUKE. J[eCTBHE MarHUTHOTO MOJIS Ha
MIPOBOJAHMK C TOKOM. DJIEKTPOJBUTaTEIb IOCTOSTHHOTO TOKa. Mcnonp3oBaHue 35eKTpoaBUraTeneii B
TEXHUYECKHUX YCTPOHUCTBAX M HA TPAHCIIOPTE.



Oneitel ®apanes.  SIBieHue  3MeKTpOMarHUTHOM — uHAyKuuu. IIpaBuno  JleHna.
OnextporeHepatop. CrnocoObl MONy4eHHUs] DSJIEKTPUYECKOH HSHEpruu. ODJIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX UICTOYHHUKAX YHEPTUU.

Hemoncmpayuu.

1. DJneKTpu3anus Ted.

2. JIBa pojia 3J€KTPHUUECKUX 3apsiI0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEll.
3. YCeTpoUCTBO U JEHCTBHE IIEKTPOCKOIIA.

4. DneKTpocTaTHUECKask MHIYKIUS.

S. 3aKOH COXpaHEHHUsI JEKTPUUECKUX 3apsiIOB.

6. [IpoBOTHUKY U JUIIAEKTPUKH.

7. MopenupoBaHH€e CHIIOBBIX JTMHHUHI 3JIEKTPAYECKOTO MOJIS.

8. HlcTOUHMKH OCTOSIHHOTO TOKA.

9. JleficTBHS 31IEKTPUUECKOT0 TOKA.

10. DNEKTPUYECKUN TOK B )KUJKOCTH.

11. I"a3oBbIi1 pa3ps.

12. W3mepeHue cuibl TOKa aMIIepMETPOM.

13. H3mepenne 3IeKTPUYECKOro HAMPSHKEHUS BOJTBTMETPOM.

14. PeocTar 1 Mara3su conpoTHBIIEHUH.

15. BsanmoelicTBre MOCTOIHHBIX MAarHUTOB.

16. MopenupoBaHie HEBO3MOXXHOCTH pPa3/ieJIeHUs TIOJIIOCOB MarHuTa.
17. MogennpoBaHie MarHUTHBIX 10JIEH TOCTOSIHHBIX MArHUTOB.

18. OmneIT OpcTena.

19. MarnuTHoe 1moJjie TOKa. DJIEKTPOMarHuT.

20. JleiicTBre MarHUTHOIO 0JIs1 HA IPOBOJIHUK C TOKOM.

21. DeKTpOoIBUTATENb TIOCTOSTHHOT'O TOKA.

22. HccnenoBanue ABIEHUS 3IEKTPOMArHUTHON MHIYKIIUH.

23. OmnbrTel @apagest.

24. 3aBUCUMOCTh HAIIPABICHHUS WHAYKIIHOHHOTO TOKA OT YCJIOBUI €r0 BOZHUKHOBEHHUSI.
25. DeKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuwvie pabomot u onvimol.

1. OmnbIThI 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJI MHAYKIMEN U IPH CONPUKOCHOBEHHUU.

2. HccnenoBanue 1elCTBUS JIEKTPUUYECKOTO 10JI HA IPOBOAHUKYU U TUAIEKTPUKH.

3. C6opka u mpoBepka pabOThI MEKTPUUECKON e MOCTOSIHHOTO TOKa.

4. W3mepenue u peryl1npoBaHue CUIbI TOKA.

S. W3mepeHue u peryiaupoBaHue HaNpsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, MAYLIETO 4Yepe3 pPE3UCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OneITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  3JIEKTPUYECKOTO  COMPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IO/ ONEPEYHOr0 CeYEeHUs U MaTepuaia.

8. [IpoBepka mpaBuiia CIIOKEHUS HANPSKEHUH NP IOCIEI0BATEILHOM COECIUHEHUH
JBYX PE3UCTOPOB.

9. [IpoBepka mpaBuiia [J1 CUJIbI TOKA MPH MAPAIIIEIbHOM COEJUHEHUH PE3UCTOPOB.

10. OnpeneneHue padOThI AIEKTPUUECKOTO TOKA, UIIYLIETO Yepe3 pe3ucTop.

11. OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOT0 TOKa, BBIJIEISEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT HaIllPSKEHUS
Ha HEW.

13. Onpenenenue KIIJ[ narpesarens.

14. HccnenoBanue MarHuTHOrO B3aUMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

15. W3yuenne MarHuTHOTO IOJIi TOCTOSTHHBIX MAarHUTOB MpPU HMX OOBEIUHEHUU U
pa3feneHuN.

16. HccnenoBanue aeicTBus QJICKTPHUYCCKOI'0 TOKA Ha MAarHuTHYIO CTPCIIKY.



17. OnbIThl, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTyLLIKA C TOKOM
Y MarHuTa OT CWJIbl TOKA U HAIIPaBJIEHHs TOKA B KaTyIIKE.

18. N3ydenne neiicTBUS MarHUTHOTO I10JISI HA IPOBOJIHUK C TOKOM.

19. KoncTpynpoBanue u u3ydeHue padoThl 3JIEKTPOABUraTES.

20. N3mepenue KITJ anekTpoaBUraTtenbHON yCTaHOBKH.

21. OmnbITHl MO MCCIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHOM MHAYKIMM: UCCIIEAOBAaHUE

W3MEHEHUW 3HAUYCHUSI M HAlPABJICHUS UHIyKIIMOHHOTO TOKa.

Pe3zepenoe epemsa (3 uaca)

PabGota ¢ Tekctamu mmo TeMe «TeroBkie ABiIcHuS». PadboTta ¢ Texctamu o Teme «IlocTosTHHBIN
INEeKTpUYECKUit TOK». PaboTa ¢ Tekctamu 1o TeMe «MarHUTHBIE SIBICHUS.

9 KUIACC

Pa3nen 1. Mexanuveckne siBjieHus (40 yacoB)

Mexannueckoe nBmxeHue. MarepuanbHasg Touka. Cuctema otcuéra. OTHOCHUTENBHOCTH
MEXaHWYECKOro JBWKEHHsA. PaBHOMepHOe mpsMoJIMHENHHOe JBMXKEeHHE. HepaBHOMepHOe
npsMoJuHEiHOe nBMkeHue. CpeaHsAs M MIHOBEHHAs CKOPOCTh Tela IPU HEPABHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOyCKOpeHHOE mpsMoinHelHoe BmwkeHHe. CBoOomHoe mageHue. OMbIThI
lNanmnes.

PaBHOMepHOE ABMKEHHE MO OKpyKHOCTH. Ilepuox um uactota oOparueHusi. JluHeiHas u
YIJ10Bast CKOPOCTHU. LIEHTPOCTPEMUTENIBHOE YCKOPEHHE.

Ilepsbrii 3axoH HeroTona. Bropoit 3akoH Hbrorona. Tpermit 3akon Herotona. IlpuHimn
CYINIEPIO3ULIMH CHUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujaa TpeHUs CKOJIBKEHUS, CUJIa TPEHUS MTOKOS,
JOpYTHe BUIbI TPEHHUS.

Cua TSKEeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO majieHus. J[Buxenune
wianeT Bokpyr Connuna. I[lepBas kocmudeckas CkopocTs. HEBECOMOCTB U IEperpy3KH.

PaBHoBecue maTepuanbHOi Touku. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTroO Tena ¢
3aKpEINIEHHON OCBIO BpameHus. MomeHT cuibl. LleHTp TshxecTy.

Wmnynec Tena. M3menenue wummyinbca. MMiynbe cuibl. 3aKOH COXpPAHEHUS HMITYJbCa.
PeakTuBHOE NBHKEHUE.

Mexanuueckast paboTa 1 MOIIHOCTb. PaboTa cuit TskecTH, ynpyrocTu, TpeHus. CBsi3b SHEprun
U pabotsl. [loTeHIManpHas 3Heprus Teia, NOJHATOrO HaJ MOBEPXHOCThIO 3emiu. [loTeHnanpHas
SHeprusl cxaroil npyxuHel. Kunernueckas sHeprus. Teopema O KMHETHYECKOH 3HEpPTUU. 3aKOH
COXPAaHEHUs MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. Habmtonenne MexaHMYeCKOro ABMXKEHHSI TeJla OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHue nyTeil U TPAeKTOPUN JBUKEHUSI OJJHOTO U TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJl OTCYETA.

3. N3mepenune ckopocTr U yCKOPEHMSI IPSIMOJIMHEWHOTO IBUKEHHS.

4. HccenenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBHKCHMUS.

S. HaGronenue nBukeHus Tea Mo OKPYKHOCTH.

6. HaGmtoneHnne MeXaHMYECKMX SIBICHUM, MNPOUCXOASIIMX B CHUCTEME OTCUéTa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaOWHEeTa (PU3HKH.

7. 3aBUCHMOCTB YCKOPEHHMs T€Ja OT MAacChl TeJla U IEHCTBYIOIEH Ha HETO CHJIBL.

8. Habutoienne paBeHcTBa CuJl IPU B3aUMOJIEWCTBUU TEll.

9. N3menenue Beca Tea Ipu YCKOPEHHOM JIBUKEHUH.

10. [lepenava nmmynbsca Ipu B3aMMOJEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUU NP B3aUMOIECHCTBUH TEJl.

12. CoxpaHeHue UMITyJIbca MPU HEYIIPYTOM B3aNMOJEHCTBUN.

13. CoxpaHeHue UMITyJIbCca MPU aOCOIIOTHO YIIPYrOM B3aUMOJICHCTBUN.

14, HaGmronenne peakTMBHOTO IBHYKCHHUS.



15. CoxpaHeHue MEXaHU4EeCKOH SHEPruH MPHU CBOOOIHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHU4EeCKON SHEPTUH IIPU ABUKCHUH Tella MO/ IeWCTBUEM IPYKUHBI.

Jlabopamopnwvie pabomot u onvimol.

1. KoncTpynpoBanue Tpakrta A pa3roHa W JaJTbHEHUIIErOo PaBHOMEPHOTO ABM)KECHUS
[IApUKA WU TEJIEKKH.

2. OmnpeneneHne cpelHel CKOPOCTH CKOJMBKEHUS OpyCKa WM JBUKCHHS IIapUKa IO
HAaKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHue YCKOpeHHs Tena MPH PaBHOYCKOPEHHOM JBIKEHHHM IO HAaKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BpEMEHH IMPU PABHOYCKOPEHHOM JIBU)KEHUU 0e3
HAYaJIbHOW CKOPOCTH.

5. [IpoBepka rumoTe3bl: €CiAM NpPU PABHOYCKOPEHHOM JIBWKEHMHM O€3 HadaabHON

CKOPOCTH ITIYTH OTHOCATCSA KaK P HEYETHBIX YUCCJI, TO COOTBETCTBYIOIIUEC ITPOMCIKYTKH BPEMCHHA
OAHMHAKOBBI.

6. HCCJ’IC}IOB&HH@ 3aBUCUMOCTH CHJIbI TPCHUSA CKOJIBXKCHHUA OT CHUJIBI HOPMAJIbHOI'O
JTaBJICHHUS.

7. Omnpenenenne k03P GUITMEHTa TPECHUS CKOITBKCHHSI.

8. Onpenenenue KECTKOCTU MIPYKHUHBI.

9. OnpeneneHre pabOTHl CHIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Ompenenenne pabOThl CHIBI YIPYTrOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMMOABUKHOT'O U TIOABHUKHOT'O 6JIOKOB.

11. N3y4yeHue 3aKoHa COXpaHEHUS YHEPTUH.

Pa3znen 2. Mexanuveckne KoJieoanusi 1 BOHbI (15 yacoB)

KonebarenbHoe nBuxeHue. OCHOBHbIE XapaKTEpPUCTUKH KOJIeOaHMM: Mepuoj, YacToTa,
aMIuTyna.  MareMaTHYecKuil W IPYKHMHHBIM  MadaTHUKU. [IpeBpamenHue »sHeprum Ipu
KoJe0aTeIbHOM ABUKEHUU.

3aryxawmue kosneOanusi. BwiHYXIeHHbIe KoneOaHus. Pe3oHanc. MexaHWYeCKHE BOJHEI.
CaoiicTBa MexaHnueckux BOJH. [IposionbHbIe U nonepeyHble BONIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTtpaneHusi. MexaHM4eCKHUE BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. IH(pa3Byk u yiabTpa3Byk.

Hemoncmpayuu.

1. Habmonenue xoneGanuii Ten Mo 1eHCTBUEM CHIIBI TSXKECTH U CHITBI YIIPYTOCTH.

2. Habutoienne xonebanuil rpy3a Ha HUTH U Ha TPYKUHE.

3. HabGmroienne BbIHYXIEHHBIX KOJIeOaHUI 1 pe3oHaHca.

4. Pacripoctpanenue npoAoabHbIX U IONEPEYHBIX BOIH (HA MOJEIH).

5. HabmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopusie pabomot u onvimol.

1. OmnpeneneHre 4acTOTHI U MIEPHOAA KOIEOaHUH MaTeMaTHYECKOTO MasITHHKA.

2. OnpenesneHre 4acTOThI U Mieproia KojaeOaHuil Mpy>KUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEpHoAa KojleOaHUM MOJBEHUIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MepHoOJa KoieOaHUN MPYKUHHOTO MasiTHUKA OT MaccChl
rpysa.

S. [IpoBepka He3aBUCHMOCTH TIEpHOJia KoJieOaHUM Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh N€pHUOAAa KOJEOAHWH MPYKUHHOIO
MasiITHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBI.

7. N3mepenue yckopeHus cBOOOJHOTO MaeHHUS.

Pa3pnen 3. DileKTpoMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI (6 4acoB)
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DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[kana 351eKTpOMarHUTHBIX BOJIH. VICIIOb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DJeKTpoMaruuTHas rpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimol.

1. N3ydenne cBONCTB 31EKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIBHOTO TenedoHa.

Pa3nen 4. CBeroBble siBjieHus (15 yacoB)

JlyueBass momens cBeta. Mcrounuku cBeta. [IpsMoiuHEHOe pacmpocTpaHEeHHE CBETa.
3armenust Comnna u JIyasr. Otpaxenue cBera. [Inockoe 3epkano. 3akoH OTpaKEHHUs CBETA.

[Tpenomnenue cBeta. 3akoH mpenomieHHus cBera. [lomHoe BHyTpeHHEe OTpa)KeHHE CBeTa.
Hcrnonp3oBaHuE MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBO/IAX.

Jlunza. Xonx nydeit B muH3e. OnTryeckas cuctema (oToanmnapara, MUKPOCKOIIA M TEJIECKOIa.
I'ma3 xak onruueckasi cuctemMa. ban30pykocTh U JaTbHO30PKOCTbD.

Paznoxenne 6emoro cBera B cnektp. OmbiTel HptoToHa. ClOkKEHHE CHEKTPATbHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. [IpsiMonuHEITHOE pacpoCTpaHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. [Tonyuenue n3o0pakeHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. [Ipenomnenue ceera.

5. OnrHuecKuii CBETOBOI.

6. Xon nyuelt B coOuparomeit TuH3e.

7. XoJ1 Ty4dei B pacCerBaloIeH JIMH3E.

8. [Tonyuenue n300paxeHU ¢ IOMOILBIO JIMH3.

9. [Tpunnun aeiictBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Monens riasa.

11. Paznosxenue Georo cBeTa B CIEKTP.

12. [Nony4yenue 6em0ro CBETa MPHU CIOKEHUH CBETa Pa3HBIX LBETOB.

Jlabopamopuvie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YTila OTPAXKEHUSI CBETOBOTO JIyda OT yIila MaeHHs.

2. M3ydeHne xapakTepuCcTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH YTJIa TIPEJIOMIICHHUS] CBETOBOTO JIyda OT yIiia MaJieHus Ha
IPaHHULE «BO3TYX—CTEKIIO.

4. [Tonyuenue n300paxxeHuil ¢ TOMOIIbIO COOMPAIOIIEH JTUH3BIL.

5. Onpenenenrie pOKyCHOTO PacCTOSHUS U ONTHUECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OMNBITHI IO Pa3TIOKEHNUIO OENIOro CBETa B CIIEKTP.

7. OnpITEl MO BOCHPUATHIO IIBETA MPEAMETOB MpPHU UX HAOIIOIEHUU Yepe3 LBETOBBIC
GUIBTPHL.

Pa3nen 4. KBanToBble siBjieHus (17 yacoB)

Onwitel Pezepdopna u nmnmanerapras moxaens atoma. Mojaens atoma bopa. Hcnyckanue u
MOTJIONIeHNE cBeTa aToMOM. KBaHThI. JIMHEHYaThie CIIEKTPHI.

PannoaktuBHOCTH. Asbha-, 0eTa- u ramma-usnydenus. CTpoeHue aToMHoOro sigpa. Hykimonnas
MOJeNb aTOMHOTO sifpa. M3otomnel. PaguoaktuBHble npeBpaienus. [lepuoa nonypacnaga aToOMHBIX
snep.

SlnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsiIOBOIO M MAacCOBOTO YHUCEI. DHEPrusl CBS3U
aTOMHBIX sifiep. CBs3b Macchl U SHeprun. Peakiuu cunTeza u neneHus saep. cTouHuky sHeprun
ConHua u 3B€371.

Snepnas sHepreTuka. JIeicTBHA paJuOaKTUBHBIX U3JIy4YEHUHN Ha )KMBbIE OPTAHU3MBI.

Hemoncmpauuu.

1. CrexTpsl U3JIYy9CHHS U TIOTJIOMIEHHUS.



CrexTpsl pa3IuyHbIX Ta30B.

CnekTtp Bozopoa.

HabGmonenne TpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOMINUX U3TYUCHHI.

Perucrtpanus nziydenust npupoIHBIX MUHEPAIOB U MPOTYKTOB.
.]Iaéopamopnbte padomwt u onvimol.

RGN

1. Habmronenne CrionHpIX ¥ IMHEHYaThIX CIEKTPOB U3ITyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEpEHHE SHEPrMHM YacTHIBI 110 TOPMO3HOMY MHyTH (IO
¢dotorpadusm).

3. W3mepeHue paaroakTHBHOTO (OHA.

IHoBTOpPUTEIHLHO-0000 AN MOAYJIB (9 YacoB)

[ToBTOpUTENHHO--00001AOIIMKA MOIYSIb MIPEIHA3HAUEH JJII CUCTEMAaTH3alMu U 0000LIeHHs
MIPEIMETHOTO COJIEP>KAaHUS U OIbITA JESITEIbHOCTH, NPUOOPETEHHOTO NMPU M3YyYEHUH BCEro Kypca
¢u3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy IO (u3uke s
oOyuaromuxcsi, BHIOpaBLUINX ATOT y4eOHBIN MpeIMeT.

ITpy n3ydyeHnn 1aHHOTO MOJYJISl PEAaIU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIbI €S TEIILHOCTH, Ha
OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTHKEHHE NMPEIMETHBIX U METAalpeIMETHBIX MIaHUPYEMbIX
pe3yiabTaToB OO0yueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4YHass I'PaMOTHOCTb: OCBOCHHME HAy4YHBIX
METOJIOB HCCIICIOBAaHUs SBICHUA NPUPOABI M TEXHUKH, OBJIAJCHHE YMEHHSIMH OOBSICHSTH
¢busnveckue sBICHUS, IPUMEHSIS MOJTyYeHHbIE 3HAHUS, PEeLIaTh 33au, B TOM YHUCIIC KaUeCTBECHHbIC
U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATIBHO NEATEIBHOCTHBIN XapaKkTep JaHHOTO pa3fena peaausyeTcs 3a CU4ET TOro, 4To
o0yyaromuecs BBIIOIHSIOT 3aJJaHKsl, B KOTOPBIX UM IIPeIaraeTcs:

Ha OCHOBE IOJIYYECHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBICHUS B
OKPYKAIOIIEeH IPUPOJIE U IIOBCETHEBHOM KU3HU;

UCTIOJIb30BaTh HAayYHBIE METOABI HCCIENOBaHUSA (DU3UYECKHX SIBICHUH, B TOM 4YHCIE IS
IIPOBEPKU THIIOTE3 U MOIYYECHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HAaydyHBIE OCHOBBI HanOoJjiee Ba)KHBIX JTOCTHKECHUN COBPEMEHHBIX TEXHOJOTHIA,
HalpUMep, NMPAKTUYECKOTO HMCIOJIb30BAaHUS PA3NIMYHBIX UCTOYHMKOB DHEPIMM HA OCHOBE 3aKOHa
MIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTUU.

Ilnanupyembie pe3yibTaTbl 0CBOCHUS Y4eOHOI0 NpeaMera
JIMYHOCTHDbIE PE3YyIbTATHI

N3ydeHnre pu3MKU HAa YpOBHE OCHOBHOTO OOIEro 0Opa30BaHMs HAIPABIEHO HAa JTOCTHKEHHE
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEebHBIX PE3YyIbTATOB.

B pesynbTare u3yuenus pu3uku Ha ypoBHE OCHOBHOTO O0IIIET0 00pa30oBaHusl y 00ydaronierocs
OyayT copMUPOBAHBI CIEAYIOIIUE TNYHOCTHBIE PE3yAbTaThl B HACTHU:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

- MPOSIBJICHHE MHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKOW (PH3UUecKOn
HayKH,

- I[EHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUNUCKUX YUEHBIX--(DU3HUKOB;

2) rpamJaaHCKOro 1 JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYXJIE€HUU OOIIECTBEHHO 3HAUYMMBIX U ITHUECKUX
npo0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3HKH,

- OCO3HAHME BAXHOCTU MOPATbHO--3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YIEHOTO;

3) acTeTH4eCKOro BOCIIUTAHMSI:

- BOCHPUATHE ICTETUYECKUX KauecTB (hU3MUECKON HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHHYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHUS:
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- OCO3HaHME IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa IO3HaHHS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISAIONIEH KYIbTYPHI;

- pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIEI0BATEIbCKON eATeIbHOCTH;

5) popmupoBanus KyJAbTYPbI 310POBbS M IMOLMOHAIBHOI0 0J1arONOIYYHs:

- OCO3HaHHUE IIEHHOCTU Oe30macHoro 0opa3a KHU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH IpaBHJ O€30MaCHOrO MOBEJCHMS HA TPAHCIOPTE, HA JOpOorax, C 3JICKTPUUYECKUM U
TEIUIOBBIM 000PYJOBAaHHEM B JOMAIIIHUX YCIOBUSX;

- chOpMHPOBAHHOCTH HaBBIKA PeIICKCHH, IPU3HAHUE CBOETO MTpaBa Ha OITUOKY W TaKOTO XKe
IpaBa y Apyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

- aKTMBHOE YYacTHE B PELICHUHU MPAKTHYECKUX 3a7ay (B paMKax CeMbH, 00pa30oBaTEIbHOM
OpraHu3aIy, ropo/ia, Kpasi) TEXHOJOTHYECKON U COLMAIbHON HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIECKUX 3HAHUM;

- MHTEPEC K MPAKTHIECKOMY U3YUEHUIO podeccuii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrM4ecKOro BOCIUTAHMS:

- OpHEHTalus Ha MNpUMEHeHHe (U3NYECKUX 3HAHMW JJs pelleHus 3aaady B o0jacTu
OKpYKarolle cpeibl, IUIAHUPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX TMOCIEACTBHM IS
OKpYKalollei cpebl;

- 0CO3HAHHE TTI00ATBHOTO XapaKTepa YKOJOTMYECKUX MPo0IeM U MyTel UX pelIeHuUs;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbLHOI W NPHUPOIHON cpeabl:

- TOTPeOHOCTh BO B3aMMOACHCTBUY MTPU BBITOJHEHUH HUCCIIET0BAaHUH U TPOEKTOB (hU3NUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JPYTHUX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO 1A TEIbHOCTB;

- MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIE (POPMYITHPOBATH UACH, TIOHSITHS,
TUIIOTE3BI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

- OCO3HaHue Ne(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0011aCTH (PU3UKU;

- IUVTAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (PM3MUYECKUX 3HAHUIA;

- CTPEMJICHHE aHATTM3UPOBATh U BBISABIISITH B3aUMOCBS3H MIPHPOJIBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCTIOIb30BaHUEM (DU3MYECKHUX 3HAHUM;

- OLCHKA CBOMUX JCUCTBUM C Y4ETOM BIIMAHMS HAa OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
rJ100abHBIX TOCIEICTBUM.

MeTanpeaMeTHble pe3yibTAThl

B pe3ynbpTaTe ocBOCHHSI MPOTrpaMMEI 10 (PU3UKE Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHUs y
oOyuatomerocss  Oynyr chopmupoBaHbl  MeTampeIMeTHbIE  Pe3yJbTAThl, BKJIIOYAIOIINE
MMO3HABATEIbHBIC YHUBEPCAJbHBIE YUCOHBIE ICUCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUCOHBIC
JEWCTBUSI, PETYJISITABHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUSI.

Ilo3naBaTe/bHBbIE YHUBePCcAIbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie JJornueckue AeMcTBU:

® BBISIBIISATH M XapaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKH O0OBEKTOB (SIBICHUI);

® YCTAHABIIMBATh CYHICCTBEHHBIN MPHU3HAK KiacCU(UKALWU, OCHOBAHUS UIA OOOOIICHHUS H
CpaBHEHUS,

® BBISIBJIATH  3aKOHOMEPHOCTH M TMPOTHBOPEUMS B pPACCMATPUBAEMBIX (akTax, JaHHBIX H
HAOIOICHUSX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSIM;
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® BEISIBIISITh  TIPUYUHHO--CIICJICTBEHHBIC CBS3M TPU MU3YYCHUU (U3WUSCKHUX SBICHUN H
MIPOLIECCOB, JEJIATh BBHIBOJBI C MCIOIB30BAHUEM JEAYKTUBHBIX W MHIYKTUBHBIX YMO3aKIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3AUMOCBS3IX (PU3NYECKUX BEINYHH;

® CaMOCTOATENBHO BBIOMpaTh croco0 pemieHus yueOHOM (u3nyeckod 3amauu (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB pEIICHHs, BHIOOp HamOojiee MOIXOISAIIET0 C Y4ETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUECR).

Ba3oBble ucciie0BaTeIbCKUeE 1eHCTBHA:

® CTIOJIH30BATh BOIIPOCHI KAaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHHS,

® [IPOBOJUTH 0 CAMOCTOSITEIbHO COCTaBJICHHOMY ILJIaHY OIBIT, HECIOXKHBINA (U3HUECKUN
HKCHEPUMEHT, HEOOIIBIIOE HCCIIE0BaHUE (PU3MUECKOTO SBICHUS;

® OIICHWBATh HAa TPUMEHUMOCTh M JOCTOBEPHOCTH HH(MOPMAIMIO, TOIYYCHHYIO B XOJe
WCCIICIOBAHUS UJTH SKCIIEPUMEHTA;

® CaMOCTOSATENBHO (POPMYIUPOBaTH 0OOOIIEHHUSI W BBIBOJBI MO PE3yJbTaTaM IMPOBEIEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHYIS,

® [IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (DU3MYECKHX MPOIECCOB, a TaKXKe
BBIIBUTATh MPEINONI0KEHUsI 00 X PA3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undgopmaumeii:

® [IPUMEHTh paA3IUYHbIE METOJAbI, HMHCTPYMEHTHl M 3ampoCchl MpH TMOHCKE MU OTOOpe
MH(pOpMAIIUK WU TaHHBIX C YIETOM MPEJI0KEHHON yueOHOH (Gu3HUecKoi 3a1a4u;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGOPMALIUIO PA3IUYHbBIX BHIO0B
1 GopM IpesICTaBICHHUS;

® CaMOCTOATENbHO BBIOUPATh ONTUMANbHYIO GOpMy TMpelacTaBieHUs UHpopManuu U
WLTIOCTPUPOBATH pellaeMble 3aJjaui HECIIO)KHBIMU CXeMaMH, TUarpaMMaMu, WHOU rpadukoil u ux
KOMOUWHAIUSMU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

®B X07i¢ 00CYXXIEeHUsI y4eOHOro MaTepuana, pe3yJlbTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB
3a/1laBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TeMbl U BbBICKA3bIBaTh HJIEH, HAlCJICHHBIE Ha
pelIeHne 3aa4uu U noJiiepKaHue 01aroxenaTeIbHOCTH OOIEHUS;

® COTIOCTABIISATh CBOU CYXKACHMSI C CY>KICHUSMU IPYTUX YYACTHUKOB JUaora, oOOHapy>KUBaTh
pa3iauvue U CXOACTBO MO3UILIMI;

® BEIPA)KATh CBOKO TOYKY 3pEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

® IyOJIMYHO MPECTABISTh PE3YJIbTAaThl BHIIIOJIHEHHOTO (PU3WYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBaHUS, TIPOCKTA);

® [IOHMMATh M HWCIOJIb30BaTh MPEUMYIICCTBA KOMAHJAHOW W WHIWBUIAYATBHOW paOOTHI TpHU
peIeHNH KOHKPETHON (PU3NIECKOM MPOOIIEMBI;

® IPUHUMATH LT COBMECTHOM IEATETFHOCTH, OPTaHU30BBIBATH ACUCTBUS 0 €€ JOCTIKEHHIO:
pacupenensiTh poiaH, 00CYX AaTh MPOIECCHl U PE3yabTaThl COBMECTHON paboThl, 00001IaTh MHEHHS
HECKOJIBKUX JIIOJIEH;

® BBITIONTHATh CBOKO YacTh pPAa0OOTHI, JOCTHTas KadyeCTBEHHOTO pe3ylibTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPAUHHUPYS CBOU ACHCTBUA C APYTUMHU YJI€HAMHU KOMAaH/IbI,

® OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSM, CaMOCTOSITEIBHO
c(hOpMYyIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE yUeOHbIE IeiiCTBHSA

Camoopranuzanus:



12

® BEISIBIIATH TIPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTYalUsAX, TPEOYIOUIMX i pEIICHUs
(bu3nvYeCcKUX 3HAHUMH;

® OPUEHTUPOBATHCS B PA3JIMYHBIX [TOAX01aX MPUHATHS pEIICHNUH (MHAUBUAYAIbHOE, IPUHATHE
peleHus B rpyIIie, IPUHATUE PEIIeHUH rPpynIoil);

© CAMOCTOSATENBHO COCTaBIATh aJITOPUTM pelleHus (QU3MUECKOW 3ajaud WM IUIaHa
HCCIIEZIOBAHUS C YYETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
IIpeIaracMble BApUAHTBI PEILICHUM;

e Jies1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIH MHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallU! U IpeJyUIaraTh IUIaH €€ H3MCHECHHUS;

® O0BSCHATh NPUYMHBI JOCTH)KEHUS (HEOCTM)KEHUS) PEe3yJIbTaToOB JESTEIbHOCTH, AaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIINOJIHEHUS (U3NYECKOTO
HCCJIEIOBAaHUSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHUBIIMXCA CHUTYyallUH,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBUE pe3yibTaTa LICJIM U YCIOBUSM;

® CTaBUTH ce0s1 HA MECTO JIPYroro 4eloBeKa B XOJ€ CIOPa MM JUCKYCCUHU HA HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

® [IPU3HABAThH CBOE MPABO HA OMIMOKY NpU pEeIIeHUH (PU3UUECKUX 3a/1a4 WU B YTBEPKICHUAX
Ha Hay4HbIE TEMBI U TaKOE XK€ IIPaBO JPYroro.

IIpeameTHbIE pe3yJIbTaThI

K koHny oOyuyeHuss B 8 kJjacce npeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUI:

® [ICI10JIb30BATh MOHATHUSA: Macca U pa3MepPbI MOJIEKYII, TETJIOBOE IBUKEHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSHUSI BEILECTBAa, KpHCTANIMYECKHE U aMop(Hble Tena, HACHILEHHBIH |
HEHACBHIIEHHBI IIap, BIAXHOCTb BO3AYyXa, TEMIlepaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOH
JIBUTaTellb, JJEMEHTAPHBIA 3JEKTPUYECKUH 3apsj, DSIEKTPUYECKOe I0Jie, MPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MarHUTHOE TI0JIE;

epa3nyaTh SBJIEHUS (TEIUIOBOE paCIIUPEHUE U CKaThe, TeIUlonepeaaya, TelIoBOe
paBHOBECHE, CMauMBaHME, KaNWUISPHbIE SBIEHUS, HWCIApPEHHE, KOHJIEHCALMs, IUIABICHUE,
KpUcTajuin3auusl (OTBepJeBaHUE), KHUIIEHHE, Terulonepeaadya (TEIUIONPOBOAHOCTb, KOHBEKIIHS,
U3Iy4YEeHUe), SJIEKTpU3alus Tell, B3aUMOACHCTBUE 3apsaoB, IEHCTBHUSA 3IIEKTPUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJEICTBUE MAarHWTOB, JEHCTBHE MAarHUTHOIO MOJsl HA MPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHAsI UHAYKIMS) [10 OMMCAHUIO UX XapaKTEPHBIX CBOIMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (PU3NYECKHUX SIBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yucae (Gu3nyecKue SBJICHUS B MPHPOJE: MOBEPXHOCTHOE HATSDKEHHE M KaWJUIIPHBIC SBICHHS B
IpUpOJie, KPUCTAIIBI B MpHUpone, uznydeHue ConHLa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHue POCHI, TyMaHa, UHEs, CHEra, IEKTPUUYECKUE SBJICHUS B aTMOc(epe, 3JIEeKTPUIECTBO
YKUBBIX OPraHU3MOB, MAarHUTHOE 10JI€ 3eMJIU, Apei( MOII0COB, pOJIb MATHUTHOTO TOJISI AJISl )KU3HU
Ha 3emJie, MOJISIPHOE CUSTHHE, TIPU STOM MEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIICIATD
CYIIECTBEHHBbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUH;
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® ONMCHIBATh M3YUYCHHBIE CBOMCTBA T€l U (PU3MUECKHE SBICHUS, UCHOJB3Ys (PU3HUECKHE
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrus, KOJIUYECTBO TEIUIOTHI, YAENbHAas TEMJIOEMKOCTb
BEIIIECTBA, Y/AeJIbHAasl TEMJIO0Ta IUIaBJICHUS, ylelbHas TEeIUIoTa MapooOpa3oBaHus, yAeabHas TemioTa
CropaHusi TOIUIMBA, KOI()(UIMEHT TMONEe3HOro NEeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAs
BIQXXHOCTb BO3JyXa, DJJIEKTPUYECKUM 3apsl, CWIA TOKa, OJIIEKTPUYECKOE HaNpsKEHUE,
CONPOTUBJIEHHE MPOBOAHUKA, YIEJIbHOE CONPOTUBICHHE BEIleCTBAa, padoTa M MOIIHOCTh
AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICT UCTIOIB3yEMBIX
BEJIMYUH, 0003HAYCHHUS M €IUHUIBI (PU3NYECKHX BETUYMH, HaXOIUTh (HOPMYJbI, CBSA3BIBAIOIIHNE
JAHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYrUMHM BEJIUYMHAMM, CTPOUTHh TIpaUKH H3Y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

® XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBICHUS U MPOLECCHI, UCIOIb3ysd OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOPUU CTPOCHHMs BELIECTBA, IIPUHLMII CYIEPIIO3HIINN
noJeil (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsA/a, 3akoH OMa Juld ydacTKa LU, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUS SHEPTUH, NIPH 3TOM J1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIlAChIBaTh €r0 MaTeMaTHYECKOE BBIPAKCHHUE;

© 00BSACHATH (PU3NYECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHUCJE M B KOHTEKCTE CHUTYaIUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUYMHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1—2 JIOrMyYecKkux IIaroB C OMopod Ha |—2 H3y4EeHHBIX CBOWMCTBA (PUINYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pemiath pacu€THbIC 3a7a4u B 2—3 E€WCTBUSA, UCIIONIb3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckye BEIMYMHBI: HAa OCHOBE aHajlW3a YCIIOBHMs 3a/add 3allMChIBaTh KpPATKOE YCJIOBHE,
BBISBIISITh HEJJOCTATOK JAHHBIX JUIS pEellICHUs 3a]1auu, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOANMBIE
JUIs €€ pelIeHus], IPOBOAUTh PACcUYEThl U CPABHUBATD [10JIyYEHHOE 3HAU€HUE (PU3UUECKON BETMUUHbBI
C U3BECTHBIMU JJAHHBIMU;

e pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEUIMTh MPU MOMOUIM (U3UYECKHUX METOJIOB,
HCIIONB3Ysl OINHMCAHME HCCIENOBAaHUsA, BBLICIATH IIPOBEPSIEMOE IPEIIIOJIOKEHUE, OLECHUBATh
MIPaBWJIBHOCTb MOPsIZIKa IPOBEIECHUS UCCIIEI0BaHMS, ENATh BHIBOIBI,

® [IPOBOJIUTH OIIBITHI IO HAOMIONEHUIO (PU3NYECKHUX SBICHUNA MM (U3NYECKUX CBOMCTB Te
(KanuJUIApHBIE SBJICHMS, 3aBUCUMOCTD JIABJICHUS BO3[yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
Ipolrecca OCTHIBAaHMS M HArpeBaHMs INpH M3JIyYEeHMH OT LIBeTa HU3JIydaroleil (Moriomaroneil)
ITOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U IUIOIIAIH €€ IIOBEPXHOCTH,
JJEKTPU3alMsl TEll W B3aUMOJEHMCTBUE DJIEKTPUYECKHUX 3apslo0B, B3aUMOJACHCTBUE IOCTOSHHBIX
MAarHMuTOB, BU3yaJIM3aLsl MAarHUTHBIX I10JIEN IIOCTOSIHHBIX MAarHUTOB, ACHCTBUS MAarHUTHOI'O T10JIs Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUraTeNsl MOCTOSIHHOTO TOKA):
(GbopMynMpOBaTh TMPOBEPSEMBbIE MPEANOJIOKEHHUA, COOMpaThb YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATh X0 ONbITA U (OPMYIUPOBATH BHIBOJIBI;

© BBITIOJIHATD MPAMBIE U3MEPEHMs TEMIIEPATyPbl, OTHOCUTEIBHON BIJIAYKHOCTU BO3/yXa, CHJIBI
TOKa, HANPSKEHUsS] C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3UUECKUX BEITUYMH,
CPaBHUBATh PE3yJbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOTPELIHOCTH;

® [IPOBOJIUTH HCCIICAOBAaHUE 3aBUCUMOCTH OJHOW (pU3MUYECKoW BETUYMHBI OT JPYrou C
HCHOJIb30BAHUEM TPSMBIX U3MEPEHUl (3aBUCHUMOCTh CONPOTUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI,
IUIOLIAIA TIOTIEPEYHOTO CEYEHUS U YICIBHOTO COIIPOTUBIICHHS BELIECTBA TPOBOJHMKA, CUIIBI TOKA,
UIYLIETO Yepe3 MPOBOJHUK, OT HANPSYKEHUS HA IPOBOJHUKE, UCCIIEIOBAHUE TIOCIIEI0BATEIIBHOTO U
MapajijIeIbHOT0 COEIMHEHUI MPOBOJAHUKOB): IJIAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAHOBKY U
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BBHITIONHATh U3MEPEHHUsI, CIeAys MPEUIOKEHHOMY IIaHy, (GUKCUPOBATh PE3YNIbTAThl MOJIYIEHHOU
3aBUCHUMOCTH B BHJI€ TaOJIUIl U TPAPUKOB, I€JaTh BHIBOJBI 110 pe3yIbTaTaM UCCIIEIOBaHUS;

® [IPOBOJUTh KOCBEHHBIC HW3MEpeHUs (U3NYECKUX BEIWYMH (yAeNbHas TEIIOEMKOCTh
BEIIECTBA, COMPOTUBJICHHE MPOBOJHUKA, pab0Ta U MOIIHOCTD 3JEKTPUUYECKOTO TOKA): MJIAHHUPOBATh
U3MEepeHusi, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CleAys NpPeIOKEHHOW HHCTPYKIHUH, U
BBIUUCIISITh 3HAUCHUE BEJTMYNHBI,

e cOOMIOaTh TIPAaBUIIA TEXHUKH 0€30TIaCHOCTH TP paboTe C JIabOpaTOPHBIM 000PYI0BAHHUEM;

® XapaKTePHU30BaTh MPUHITUIIBI ACHCTBHS H3yYCHHBIX MPUOOPOB U TEXHUICCKUX YCTPOMCTB C
OTIOPOH HA WX OMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHUS IOMOB, THTPOMETp, IapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETP, CUYETUYMK DIEKTPUUECKOW HSHEPTUH, DIIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (IPUMEPHI), STEKTPUUECKUE MPEIOXPAaHUTENH, DIEKTPOMArHuUT,
AJEKTPOABUraTeIb MOCTOSHHOTO TOKA), UCIOJIb3Ysl 3HAHUSA O CBOMCTBaX (PU3MUECKUX SIBICHHUH U
Heo0X0IMMble (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHbIE IPUOOPHI [0 CXEMaM U
CXeMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, TBUTATEIH
BHYTPEHHETO CrOpaHusl, 3JEKTPOCKOI, PEOCTaT), COCTABISITH CXEMBI JJICKTPUYECKUX IETei ¢
MOCIIEIOBATENFHBIM U MapalieIbHBIM COSTMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUCHUS
3JIEMEHTOB 3JIEKTPUUECKUX Leneil;

® [IPUBOJIUTH MPUMEPDI (HAXOIUTh HH(OPMALIHIO O IPUMEPax) MPAKTHUECKOT0 UCTIOIb30BAHUS
(Gu3NYEeCKUX 3HAHWHA B IMOBCEIHEBHOW XHU3HH ISl 0OecTiedeHns O€30MacHOCTH MPH OOPAIICHUH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBBbS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

® OCYILECTBIIATH MOMCK HH(pOpManuu (U3NYecKoro cojaepkanus B VHTepHETE, HA OCHOBE
MMEIOIUXCS 3HAHUM U MyTEM CPaBHEHHSI JOTIOJIHUTEIHHBIX NCTOYHUKOB BBIACIATH WHGOPMAIIHUIO,
KOTOpasi SIBJISIETCS MPOTUBOPEUHUBOM HIIK MOKET ObITh HETOCTOBEPHOM;

® [ICTIOJIB30BAaTh MPH BBHIMOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JHUTEPATypy
(U3NIECKOTO COJIEpKAHMUS, CIIPAaBOYHBIC MAaTEPUAIIBI, peCypChl ceTn MHTepHeT, BIaaeTh NpruéMaMu
KOHCIIEKTHPOBAHUs TEKCTA, MpeoOpa3oBaHust HHPOPMAILIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

®Co3/1aBaTh COOCTBEHHBIE TIMCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS, 00001mas
MHPOPMAIIMIO M3 HECKOJBKUX HCTOYHHUKOB (PU3MUYECKOTO COAEpIKaHUS, B TOM YHCIE MYOIUYHO
MIPEJICTABISATh PE3YNIbTATHI POSKTHON MIIH MCCIIEI0BATEIBCKON IEATETbHOCTH, IIPU ITOM TPAMOTHO
WCIIONIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca (HU3UKH, CONPOBOKIATh BBICTYIUICHHE
Mpe3EHTalNEN;

eIIpH BBHIMOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (DU3MUECKHX MPOIECCOB
pacnpenensaTb 00s3aHHOCTU B TPYIIE B COOTBETCTBHU C IOCTaBJICHHBIMHU 3aJauyaMu, CICAUTH 3a
BBITIOJTHCHUEM TUIaHA JIEHCTBUIN U KOPPEKTUPOBATH €r0, a/ICKBATHO OICHUBATH COOCTBEHHBIN BKJIA]T
B JICSITEIBHOCTh TPYIIIBI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTh
pa3periats KOH(QJIUKTHI.

K koHiy oOyuyeHuss B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIITHXCS YMEHHIA:

®[ICIIOJIB30BATh  MOHATHS: CcHCTeMa OTcuéTa, MaTepualibHas TOYKa, TPAEKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHMYECKOTO JBIKEHHS, aedopmanus (ympyras, IUlacTH4YecKas), TPEHHE,
LHEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb M TIEperpy3Kd, ILEHTP TSHKECTH, aOCOIIOTHO
TBEPOE TENO, LEHTP TSHKECTH TBEPJOrO Tella, paBHOBECHE, MEXaHMUYECKHUE KOJICOAHUs] U BOJHBI,
3BYK, MH(Pa3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
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OIU30PYKOCTh M JIaJIbHO30PKOCTb, CIIEKTPHl MCIYCKAaHUs M TOTJIOIIEHHs, aabda-, 6eTa- U ramma-
W3ITy4eHUs], U30TOIBL, SiCpPHAs SHEPTeTHKA;

epa3nuyaTh SBICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE NPSAMOJIMHEHHOE JBHKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOIHOE Ta/IEHUE TEJI, PABHOMEPHOE JIBIKEHHUE T10
OKPY’KHOCTH, B3aUMOJEHCTBUE Te€J, pPEaKTHUBHOE JBI)KEHUE, KoJjebaTeabHOe JIBH)KEHHE
(3aTyxarole W BBIHY)KICHHbIE KOJeOaHUs), Pe30HAHC, BOJIHOBOE JBIDKCHHE, OTPAKCHHE 3BYKA,
MPSIMOJIMHENTHOE paclpOCTpaHEHHE, OTPAXEHHE M IPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaKCHHE CBETa, pa3JIOKEeHHE OeJOoro cBeTa B CHEKTP M CIIOKEHHE CIHEKTPajbHbIX IIBETOB,
JUCTIepCUsl CBETa, €CTECTBEHHas paJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa
W3JIy4eHUs) M0 OMHMCAHMIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIbBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3MUECKOE SIBIICHHUE;

® pacro3HaBaTh MPOSIBIICHUE W3YYCHHBIX (PM3UYECKUX SBICHUN B OKPYKAIOMIEM MHpPE (B TOM
yrcie (U3NYECKUe SIBICHHS B TPUPOJAE: MPUIMBBI U OTIUBHI, ABIMKeHHE IUaHeT CoJHEeYyHOU
CUCTEMBI, pPEAaKTHBHOE JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHBOTHBIMH,
3eMIIETpSICEHHE, CeiCMUUECKHEe BOJIHBI, I[yHAMH, X0, I[BETa TeJ, ONTHYECKHUE SBJICHUS B MPHUPOJE,
OHoJOru4Yeckoe JeHCTBHUE BUIUMOTO, YIbTPapUOJETOBOIO M PEHTIC€HOBCKOIO H3JIyYEHUH,
€CTECTBEHHBIN paJIMOaKTHBHBIN (POH, KOCMUYECKUE JIyUHd, PAJAHOAKTHBHOE H3ITyUYE€HHE MPHUPOIHBIX
MUHEPAJIOB, ACHCTBHE PaINOAKTUBHBIX M3JyUYEHUI HA OPraHU3M 4Y€JIOBEKA), IIPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 337ayy B y4eOHYIO, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (MpPU3HAKU) (PUBHYECKHX
SIBJICHUIA;

® ONMCHIBATh M3yYCHHBIE CBOWCTBA Tel U (PU3MUECKHe SIBICHUS, UCHONB3Ys (U3UUECKHe
BEJIMYMHBI (CPElIHSAS U MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JBH)KEHUH, YCKOPEHHE,
NepeMelleHue, MyTh, YIJI0Basi CKOPOCThb, CUJIa TPEHMSI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TIa/ICHUSI, BEC TeJa, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHHUYEeCKasi paboTa U MOIIHOCTS,
MOTEHIIMAIbHAS SHEPrus Tela, MOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHUATbHAS JHEPTHUS
CKAaTOM MpPYXKUHBI, KUHETHYECKas DHEprusi, MOoJHas MeXaHW4YecKas JHeprus, mepuoja M YacTtoTa
KojeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA4, CKOPOCTh CBETa, MOKa3aTellb
MPETIOMJICHHUSI CPEbl), IPU ONMCAHUH MPABUIBHO TPAKTOBATH (PU3NUECKUNA CMBICI UCHOIB3yEeMBIX
BEJIMYUH, 00O3HAYCHHUS M €IAWHUIIBI (PU3MYECKUX BEITUYMH, HAXOAUTh (HOPMYJbI, CBA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIUYUHAMH, CTPOUTH TpaduKu H3y4YEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

® XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3UUECKHE SBICHUS U TMPOIECCHI, MCIONb3YysS 3aKOH
COXpAaHEHMs HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NMPUHLUI CYNEPHO3ULMH CHJI, TPUHIUI
oTHOocUTeNnbHOCTH ["annnes, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMIIEHHUS] CBETA, 3aKOHBI COXPAHEHHUS 3aps10BOT0 U MacCOBOTO YHMCEN IIPH SIIEPHBIX PEAKIMSIX,
IpU 3TOM JaBaTh CJIOBECHYI (OpPMYJIUPOBKY 3aKOHAa W 3allUCBIBaTh €ro MaTeMaTH4YecKoe
BBIpAKCHHE;

© 00BSACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIE M B KOHTEKCTE CHUTYaIUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYMHHO--CIIEJCTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHe U3 2—3 JIOrMYECKHUX IIaroB C OMOpOM Ha 2—-3 M3y4EHHBIX CBOWMCTBA (PUINYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiaTh pacy€THBIC 3a/1aud (OMUpAIOIIMEcs Ha CHCTeMY M3 2—3 ypaBHEHHUI), HCIOJIb3YS
3aKOHBI U (OPMYJIbI, CBSI3bIBAONINE (PU3MUECKUE BEJIWYMHBI: HA OCHOBE aHalM3a yCJIOBHUS 33aJaud
3aMMChIBaTh KPATKOE YCJIOBHE, BBIBISATH HEIOCTAIONIUE WIM H30BITOYHBIC JAaHHBIC, BBHIOMPATH
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3aKOHBI W (QOpPMYJbl, HEOOXOAWMBIE JUISl pEIICHUs, MPOBOAUTH pacu€Thl U OIEHUBATH
PEATUCTUYIHOCTD MOTYYCHHOTO 3HAYCHHS (DU3MYCCKON BEIMYHHBI,

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTHh MPU MOMOLIM (PU3HUYECKUX METOJIOB,
UCTOJB3ysl ONKMCAHWE WCCIICOBAaHUS, BBIJACIATh MPOBEPIEMOE TPEANOIOKEHHE, OICHUBATh
MPaBUIBHOCTh TOPSAKA TPOBEICHUS HCCICNOBAHMSA, JIEJaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

® [IPOBOJIUTH OIBITHI IO HAONIONEHUIO (DPU3WYECKHUX SBICHUHA WU (U3MICCKHX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAHEHUS SHEPTHH, 3aBUCHMOCTb Iepuoja
KoJeOaHul MPYKHHHOTO MasgTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBHCHUMOCTH OT
aAMIUTUTY/IBl MaJjbIX KOJICOAHW, MPSMOJMHEWHOE PaCIpOCTPAHCHHE CBETa, pasjioKeHUe Oesoro
CBETa B CIIEKTpP, M3yYCHHE CBOWCTB M300pa’keHUs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs
npeaMeTa B COOMparonield JTMH3e, HAOMIOEHHE CIUIONIHBIX W JIMHEWYaThIX CIEKTPOB M3ITyYCHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa 0OOpYHOBaHMS, OMHMCHIBATH XOJ
OTIBITa M €T0 Pe3YJIbTaThl, POPMYIUPOBATH BHIBOIBL;

® [IPOBOJIUTH NMPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OTIpeIeNIsis CpeiHee 3HAaUCHUE
n3MepseMoil BemuYuHBI ((POKYCHOE pacCTOSIHUE COOWparomeld JUH3bI), 0OOCHOBBIBATH BBIOOD
crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOOopa);

® [IPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEH (DU3MUYECKUX BEIIMYHMH C UCTIOIB30BAHUEM TIPSMBIX
M3MEpEeHUH (3aBUCHMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM MIBIDKEHHH 0€3 HayallbHOU
CKOpPOCTH, TIeproJia KojeOaHui MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXCHHs CBETa OT yIila MaJeHus M Yria MpeloMIIeHUs OT Yrja MNaJeHHs): IUIAaHUPOBAThH
WCCIICZIOBAaHUE, CAMOCTOSITEIILHO COOMpaTh YCTAaHOBKY, (DMKCHpOBaTh PE3yJAbTATHI IMOIYyYCHHOM
3aBHCUMOCTH (PH3MUECKUX BEJIMYHMH B BUC TAOJIHIl U rpadMKOB, JeTaTh BBIBOABI M0 pe3yJibTaTaM
WCCIICIOBAHMS,

® [IPOBOJINTH KOCBEHHBIE M3MEpPEHHs (PH3MUECKUX BEIHUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHUE
TeJla TPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOJHOTO MaJeHHS, KECTKOCTh MPYKUHBI,
KOd(h(UIIMEHT TPEeHUs CKOJIBKEHUS, MEXaHHueckas padoTa W MOIIHOCTh, YacTOTa U TEPHUOJ]
KoJIeOaHH MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAs CHjla COOMpAIOIICH JIMH3HI,
paZMoOaKTHBHBIA (DOH): MJIAHMPOBATH M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATE M3MEPEHHS, CICIysS MPEIIOKCHHON HHCTPYKIIMH, BBIYHCIATH 3HAYCHHE BEIUYHHBI H
aHAJM3UPOBATH MOJTYYCHHBIE PE3YIbTATHI C YIETOM 3aIaHHON TOTPEITHOCTH H3MEPEHHIA;

e coOTIOIaTh MPaBHJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM;

® pa3M4aTh OCHOBHBIC MPH3HAKH W3YyYEHHBIX (U3NYECKUX MOJEJCH: MaTephaibHas TOYKa,
abCoNIIOTHO TBEP/OE TENO, TOUCUHBI MCTOYHHUK CBETA, JIyd, TOHKAas JIMH3a, IUIAHETapHast MOIETb
aToMa, HyKJIOHHAsI MOJIeJIb AaTOMHOTO SI/1pa;

® XapaKTepU30BaTh MPUHIUIIBI ACHCTBHS U3yYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOPOM Ha UX OMHCAHUS (B TOM YHCIIE: CIIUIOMETP, TaTUYMKH MOJO0KEHHS, PACCTOSHUS  YCKOPEHUS,
pakeTa, 3X0JI0T, OYKH, IIEPUCKOI, (OTOAIIaApaT, ONTUICCKHE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETD,
kamepa BunbcoHa), MCHONB3ys 3HAHMUS O CBOMCTBaX (DU3UYECKUX SIBICHHMM M HEOOXOIUMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;

® IICIIOJIE30BAaTh CXEMBI W CXEMATHYHBIC PHCYHKH HM3yYEHHBIX TEXHHYECKHX YCTpPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPHU PEUICHUH YYeOHO--PAKTUIECKUX
3aJ1a4, ONTUYECKHUE CXEMBbI JIJISl TOCTPOCHHUS M300paskeHUH B TUIOCKOM 3€pKajie U COOMpPAIOIICH JINH3E;

® [IPUBOJIUTH MPUMEPHI (HAXOIUTh HH(DOPMALIHIO O IPUMEPAX ) TPAKTHUECKOTO UCTIOTH30BAHUS
(Gu3NYeCKUX 3HAHWIA B IMOBCEIHEBHOW XHU3HH ISl OOecTiedeHrs O€30MacHOCTH MPH OOpAIICHUH C
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npubopaMu M TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbSI U COOJIOACHUS HOPM
9KOJIOTMYECKOI0 IOBEJICHUS B OKPY>KAOILEH CPENE;

® OCYILECTBJIATh MOUCK  MH(popManmuu  Qu3MuecKkoro coaepxkanuss B MHTepHere,
CaMOCTOSATENIEHO (POPMYJIUPYS MOMCKOBBIM 3alpoc, HAXOIUTh IYTH OINpPENEeNIeHUsl T0CTOBEPHOCTH
MOJIy4eHHOW MH(POPMALUU HA OCHOBE UMEIOLIUXCS 3HAHUN U TOTIOJIHUTEIbHBIX HCTOYHUKOB;

® [ICII0JIB30BAaTh IPH BBHIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4yHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3MYeCcKoro cojep kaHus, CpaBOYHbIe MaTepuabl, pecypchbl ceT HTepHeT, BiaaaeTh npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE MH(OPMALUU H3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJCpXKaHUSA, MYOJMYHO NPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM MCCIIEN0BATENbCKON EATENBHOCTH, IIPU TOM I'PAMOTHO MCIIOJIb30BATh U3yYEHHBIN
MOHATUIHBIN anmnapaT U3y4aeMoro pasjesna (pU3MKU U CONPOBOXK/IATh BHICTYIUICHHE IIPE3EHTAalMEH ¢
y4€TOM OCOOEHHOCTEH ayAUTOPUN CBEPCTHUKOB.
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