


MNOACHUTEJIBHASA 3AITUCKA

IIporpamma mo u3uke Ha YypOBHE OCHOBHOTO o0mero oOpa3oBaHUsI COCTaBJIEHA HA OC-
HOBE TOJIOXKEHUH 1 TpeOOBaHMIA K pe3yJIibTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOW 00pa-
30BaTeNbHON mporpaMmel, npencraBieHHbIX B @I'OC 00O, a takke ¢ y4étoMm denepanbHON
paboueii mporpammsl Bocrutanus 1 KoHnenuuy npenogasanus yueOHoro npeamera « Pusukay.

Copnepxanne mporpamMMmbl Mo (PU3MKE HANpaBIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH I'PaMOTHOCTH OOYYarOIIMXCsl W OPTaHMU3ALMI0 M3YYEeHUs (PU3HKH Ha JesTebHOCTHON
ocHOBe. B mporpamme 1o ¢u3Mke yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeaMeTa B pean3a-
un TpedoBannii PI'OC OO0 k mIaHUPYEeMbIM JTMYHOCTHBIM U METAIPEIMETHBIM Pe3yJIbTaTaM
OoOy4eHHs, a TaKKe MEXKIIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB Ha
yPOBHE OCHOBHOTO 0011ero 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET pacmpencsieHre yueOHOro mMarepuaia 1o rogam
oOyuenust (MO Kjlaccam), MpenjaraeT MPUMEPHYIO MOCIeNOBATEIbHOCTh U3YYESHHSI TeM, OCHO-
BAaHHYIO Ha JIOTHKE PA3BUTHS MPEAMETHOrO COMEPKAHUS U Y4ETe BO3PACTHBIX OCOOEHHOCTEH
00yHaromuxcs.

[Iporpamma mo ¢puzuke paspaboTaHa ¢ b0 OKA3aHUS METOAUYECKONW TOMOIIH YYUTe-
JIO B cO31aHuU pabodeli mporpaMMel 0 y4eOHOMY TpenMeETYy.

DusnKa SBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE NMPOLIECCOB U SIBJICHHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomuerl u ¢u3NIeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpPa, TPENOCTABIsIET HanOoJee sicHble 00pas3ibl MPUMEHEHHsT HaAy4YHOTrO METOoAa MO-
3HaHUS, TO €CTh CIIOCO0a MOMYYEeHUsT JOCTOBEPHBIX 3HAHHUH O MUpE.

OnHa U3 rIaBHBIX 3a1a4 (U3HUECKOro 00pa3oBaHUs B CTPYKType o0mero o0pasoBaHUs
COCTOUT B (POPMHUPOBAHNHN €CTECTBEHHOHAYYHOH IPaMOTHOCTH U MHTEpeca K Hayke y olyuaro-
LIUXCS.

Uzyuenne gusuku Ha 0a30BOM ypOBHE MPENIIONAraeT OBJaJeHHE CICAYIOMUMH KOMIIe-
TEHTHOCTSIMH, XapPaKTEPH3YIOIINMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

o HAay4YHO OOBSICHSITD SABJICHHA,
o OLCHHUBATHL U INIOHUMATH 0COOEHHOCTH HAaY4YHOI'O UCCIICAOBAHUA,
(] HUHTCPNPETUPOBATE AAHHBIC U UCIIOJIB30BATh HAYYHBIC NOKA3aTCJIbCTBA AJIA IIOJY-

YEeHUsI BBIBOZOB.
Henu wm3ydyenus: GU3MKKM HAa YpPOBHE OCHOBHOI'O OOINEro oOpa3oBaHUS OMPEACICHbI B
Konuenuun npenogaBanust yaeOHoro mpeamera «®@usnka» B 00pa3oBaTENbHBIX OPTaHU3ALMIX
Poccwmiickoii ®enepaumy, peanus3yrIIUX OCHOBHBIE O0IIE0Opa3oBaTENbHBIE MPOrPaMMBI,
yTBepxknEéHHON pemennemM Komnermn Munncrepersa mpocseienust Poccuiickoit @enepanuu
(mportokon ot 3 nexadps 2019 r. Ne [TK4BH).
Henn n3ydyenus pusuku:

. npuoOpeTeHNe MHTEpeca U CTPEMIICHHS! OOYYaroIIUXCsl K HAyYHOMY H3YUYESHHIO
MPUPOJIBI, PA3BUTHE UX WHTEIJICKTYAJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN,

. pa3BUTHE MPENCTABJICHUI O HAyYHOM METOJIE MO3HAHHUs U (POPMHUPOBAHUE HUCCIIE-
AOBATCJIBCKOTO OTHOILICHHA K OKPYIKAOIIUM SABJICHUAM,

. (dopMUpOBaHUE HAYYHOI'O MUPOBO33PEHHsI KaK pe3y/bTaTa U3yueHHs OCHOB CTPO-
€HHsI MaTepuH U (PYHIAMEHTAIbHBIX 3aKOHOB (PU3HKH,

. dbopMHUpOBaHUE TNPENCTABJICHUH O POJM (PU3UKH AJIS Pa3BUTHUA IPYTUX ecTe-
CTBCHHBIX HAYK, TEXHUKHU U TeXHOJ’IOFHfI;

. pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cepax Oynymieil nmpodeccnoHanbHOM

IesTEIbHOCTH, CBSI3aHHOHN ¢ (PU3UKOH, MOATOTOBKA K JaibHEHIeMy OOyYeHHIO B 3TOM HaIlpaB-
JICHUH.

JlocTrKeHre 3TUX LeNIel MPOorpaMMBbl 1Mo (PU3KMKE HA YPOBHE OCHOBHOTO OOIIEero o0paso-
BaHUsI 00ECMIEUNBACTCS PELICHHEM CIIEAYIOIIUX 3a0a4:

. npuoOpeTeHne 3HaHWH O AMCKPETHOM CTPOEHHH BEILIECTBA, O MEXaHHYECKHUX,
TEIMJIOBBIX, SJICKTPUYICCKHUX, MATHUTHBIX U KBAHTOBBIX SABJICHUAX,






Hemoncmpavuu.

1. HabmoneHue OpOyHOBCKOTO JIBHIKEHUSI.

2. Habmonenue nuddys3uu.

3. HabmroneHue siBieHUH, OOBACHSIOIINXCSA MPUTHKEHUEM WIIM OTTAJIKHBAHHEM YaCTHIL
BELIIECTBA.

Jlabopamopusie pabomst u onsvimol.

1. OueHka quamerpa aToMa METOJIOM PsiAOB (C HCOIb30BaHueM (poTorpaduii).

2. OnpIThl O HAOJIFOACHUIO TETIJIOBOTO PACLTUPEHUS ra30B.

3. OnbITEI IO OOHAPYKEHHIO NEHCTBHS CHIT MOJIEKYJISIPHOTO MPHUTSIKEHHUSI.

Pazgen 3. /{BusKeHHe U B3aUMOJeICTBHE TeJl.

Mexannueckoe nBikeHue. PaBHOMepHOe U HepaBHOMepHOe JBHKeHHEe. CKOpOCTb.
Cpenssist cKOpOCTb ITPU HEPABHOMEPHOM ABMKEHUU. Pacu€T MyTH U BpEMEHU JBUKEHUSI.

SBnenune nHepLuu. 3aKOH UHepLMH. B3anmoneiicTBue Ten kak IpUYMHA U3MEHEHUs CKO-
poctu ABUXKeHMs Tesl. Macca kak Mepa uHepTHocTH Tena. [InoTHocTe BemectBa. CBsA3b MIOTHO-
CTH C KOJMYECTBOM MOJIEKYJ B €AMHHULIE O0bEMA BEIECTBA.

Cuna xak xapakTepucTuka Bzaumoaeiictaus Ten. Cuma ynpyroctu u 3akoH I'yka. M3me-
peHMe CUJTBI C IOMOIIBIO TMHAMOMETpA. SBlIeHUe TArOTeHUs U cuia TsbkecTH. Cuia TsKeCTH Ha
npyrux mnaHetax. Bec tena. Hesecomocts. CriockeHre Cuil, HalpaBJIeHHbBIX 110 OJHON MPSIMOM.
PasuopeiictByromast cuin. Cuna tperusi. TpeHne CKOJbKEHHsS U TPEHUE MOKosL. TpeHue B mpupo-
1€ U TEXHUKE.

Jemoncmpayuu.

1. HabnroneHne MEXaHUYECKOTO IBIKEHHS TEJa.

2. M3MepeHne CKOPOCTH MPSIMOJIMHENHOT O ABUIKECHUS.

3. HabmroneHue siBIEHUS] HHEPLIUH.

4. HabnroneHre HM3MEHEHUs] CKOPOCTH MPH B3aUMOJEHCTBHHU TeJl.

5. CpaBHeHHUE Macc MO B3aUMOACHCTBHUIO TEJL.

. CrnoxkeHue cuil, HanpaBJe€HHBIX 10 OJJHOM MPSIMOM.

./Ia6opamopuble pabomsl u onvinpl.

1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO MBIDKEHHs (IIApHKa B JKUIKOCTH, MOJIENH
3JICKTPUYECKOTO aBTOMOOMJIS U TaK Jajee).

2. OmpeneneHne CpegHed CKOPOCTH CKOJBKEHHsI OpycKa WJIM MIapUKa 1O HAKJIOHHOH
IJIOCKOCTH.

3. OmnpeneneHue MNJIOTHOCTH TBEPAOIO Tea.

4. OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb PAaCTsKEHHs (nedopMannm) Mpy>KUHBI OT
MIPUJIOKEHHOU CUJIBL.

5. OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUs CKOJIbXKEHUsI OT Beca Tena U
XapaxkTepa CONPHUKACAIOLINXCsl TOBEPXHOCTEH.

Pazaen 4. laBieHue TBEPABIX TeJl, }KUAKOCTEN U ra3os.

Hasnenne. CriocoObl YMEHBIIECHUST U YBEIMYCHHs NaBieHus. JlaBieHue rasa. 3aBUCH-
MOCTb JIaBJIEHHUS raza oT 00béma, Temrepatypsl. llepenadya naBieHusl TBEPABIMH TEIAMH, JKHJI-
KOCTsIMHU U ra3amu. 3akoH Ilackans. IIHeBmMaTuueckue MalnuHbl. 3aBUCUMOCTD JAaBJICHMS SKUI-
KocTU OT riyomnbl. ['mapocrarnyeckuii mapanokc. Coobmaromuecst cocynpl. [ 'unpasnudeckne
MEXaHU3MBL

Atmochepa 3emnn u armocepHoe nasneHue. [IpHyuHBI CyIIeCTBOBAHMSA BO3MYLIHON
obonouku 3emiu. Oneir Toppuuennu. M3meperne atMocepHOro naBieHHs. 3aBUCUMOCTD aT-
MOC(EPHOTO aBJICHHUS OT BBICOTHI HaA ypoBHEM Mopsi. [Ipubops! mis usmepeHust arMmochepHoro
JaBJICHUS.

JleiicTBrE *KUIKOCTH W Ta3a Ha MOTPY:KEHHOE B HUX TeJO. BriTanmkuBaromas (apxumeno-
Ba) cunia. 3akoH Apxumena. [InaBanue Ten. BoznyxomnasaHue.

Jemoncmpayuu.

1. 3aBuUCHUMOCTb AaBJIEHUs ra3a OT TEMIIEPATYpHI.

2. Ilepenaya naBieHUs KUIKOCTBEO U Ta30M.



3. Coofmarouecst COCyIbl.

4. I'mppaBaudeckuii mpecc.

5. IposiBneHue nencTBUs aTMOCHEPHOTO MaBJICHHSI.

6. 3aBUCHUMOCTD BBITAIKHBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON YaCcTH Tejia U TIOTHO-
CTH >KMIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEHN CUIIBI BECY BBITECHEHHOU JKUIKOCTH.

8. Ycnosue niaBaHUs TEN. IUIABAHUE WM MOTPY’KEHHE TeNl B 3aBUCUMOCTH OT COOTHO-
LIeHUs TUIOTHOCTEN TeNa U KUAKOCTH.

Jlabopamopusie pabomst u onsvimol.

1. HMccnenoBaHune 3aBUCHMOCTH Beca Tejla B BOAE OT 00BbEMA MOTPYKEHHOHN B JKUAKOCTD
4acTH TeJa.

2. OnpeneneHue BBITAJIKUBAIOLIEH CUIIbL, NEHCTBYIOLEH Ha TesO, MOrPy>KEHHOE B JKUI-
KOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKMBAOIIEH CUJIbI, AEHCTBYIOLIEH HA TEJIO B XKUIKO-
CTH, OT MaccChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIBL, AEUCTBYIOIIEH Ha
TEJIO B JKUAKOCTH, OT 00BEMa MOTPYKEHHOH B JKUAKOCTh YaCTH TeJIa M OT IJIOTHOCTH JKHJIKOCTH.

5. KonctpyuposaHue apeoMeTpa UiId KOHCTPYMPOBAHUE JIOAKU U ONpPENeNIeHHE €€ Ipy-
30M0ABEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTB. JHeprusi.

Mexanndeckast padbora. MOITHOCTb.

IIpocTeie MeXaHU3MBI: pbrdar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs pbrya-
ra. [IpumeHenune npaBuiia paBHOBecHsI pbiuara k 0Jioky. «30s0T0oe npaBuiio» Mexanuku. KIT/]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuyeckas sHeprus. Kunernueckass U noreHuuanbHas sHeprus. lIpespaienue on-
HOTO BHJIa MEXaHUYECKOM SHEPTUU B IPYroi. 3aKOH COXPaHEeHUsI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomst u onsvimol.

1. Onpenenenne pabOTHI CHIIBI TPEHHUS MPU PABHOMEPHOM JABIIKEHHH TeJla 10 TOPHU30H-
TaJIbHOH NOBEPXHOCTH.

2. Hccnenosanue yCinOBUI paBHOBECHS pblYara.

3. Usmepenue KIIJ] HakIOHHON INIOCKOCTH.

4. M3yueHue 3aK0HA COXPAHEHUS] MEXaHUYECKON SHEPTUH.

8 KUIACC

Pazgen 6. TennoBble siBJIeHUS.

OcHOBHbIE TIOJIOJKEHUS MOJIEKYJISIPHO-KMHETUUECKOH TEOPUM CTPOEHHUs BelecTsa. Macca
U pa3Mepbl aTOMOB U MoJieKyJ. ONBIThL MOATBEPXKIAIOLME OCHOBHBIE MOJIOXKEHUS MOJIEKYJISAP-
HO-KMHETUYECKOU TEOPHUHU.

Mopenu TBEPIOTO, JKUAKOTO M ra3000pa3HOro COCTOSIHUMN BelnecTBa. Kpucrammndeckue
u amopdHble Tena. OObsACHEHHE CBONCTB ra30B, KUIKOCTEH U TBEPABIX TEJT HA OCHOBE MOJOXKE-
HUN MOJIEKYJIsIpHO-KMHeTHYecKol Teopuu. CMmauuBaHue U KaNWUIApHbIE sIBJeHUs. TeruoBoe
paclIupeHne U CoKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMKE€HUs dacTull. BHyT-
pennsist Heprus. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEpruM: Teruionepenaya U COBEpIICHHE
padoThl. Buasl Temionepenayn: TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3yUYCHUE.

KonnuectBo TemioTel. YaenbHasl TEIUIOEMKOCTh BeLIeCTBA. 1e€IUIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHe TeruioBoro Oamanca. [lnmaBieHue M OTBepAeBaHHE KPUCTAJUTMYECKHX
BEINECTB. YeNbHas TeruioTa ruiasjieHus. [lapooOpaszoBanne n xoHpeHcanus. Mcemapenne. Ku-
neHne. Y IeNbHas TerioTa mapooOpa3oBaHUsl. 3aBUCHMOCTb TEMIEPATypbl KUMEHHUS OT aTMO-
chepHOro TaBJICHUSI.



BrnaxHocTs BO3ayXa.
OHeprusi TOIUNUBA. Y Ae/IbHAs TEIUIOTa CTOPAHUsL.
[puauumner padote! Teruosbix asurateneil KII/ remnosoro nsuratens. TersoBbie nBU-
raTesld U 3allUTa OKPYKAIOIIEeH Cpebl.
3aKOH COXpaHEHUs U MPEeBPALLEHUs SHEPTUU B TEIJIOBBIX MPOLIECCaX.
Hemoncmpavuu.
1. HabmoneHue OpOyHOBCKOTO IBHIKEHUSI.
Habmonenue nuddysuu.
Habnronenue siBieHU CMauMBaHUS M KAIMWJULSIPHBIX SIBJICHUH.
Habnronenne TeraoBoro pacimpeHust Ted.
H3meHeHMne naBieHNs ra3a npyu H3MEHEHUHN 00bEMa U HarpeBaHUH HJTH OXJIAKACHUH.
IIpaBuna n3mepenus TeMnepaTypsl.
Bunab! Tennonepenaun.
OxnaxaeHue Ipu COBEPLICHUH PabOTHL
9. HarpeBanue npu cOBepIIEHIH Pa0OTHI BHEITHUMHU CHJIAMH.
10. CpaBHeHME TEMJIOEMKOCTEN pPa3INYHbBIX BEIECTB.
11. HaGmoneHne KUMeHws.
12. HabmoneHne NoCTOSIHCTBA TEMIIEPATyPhl MPH TLIABJIECHHUH.
13. Mopenu TeNnOBBIX ABUTATENEH.
Jlabopamopusie pabomst u onsvimol.
OmnbITh! IO OOHAPYKEHHIO NEHCTBUS CHIT MOJIEKYJIIPHOTO NIPUTSDKEHUS.
OnbIThI O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHON COJIU WU caxapa.
OmnbITH! IO HAOJIIOIEHHUIO TETIJIOBOTO PACLIMPEHHSI Fa30B, JKUAKOCTEH 1 TBEPABIX TEJ.
Omnpenenenue naBneHus BO3Ayxa B OaJUIOHE MIPHULA.
5. OmnbITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD IABJICHHUS BO3JyXa OT ero o0béma u Harpe-
BAHUs WIN OXJIAXKIACHHUS.
6. IlpoBepka rumoTe3bl JUHEHHONW 3aBUCHMOCTU JUTHMHBI CTOJNOWKA JKUAKOCTH B TEPMO-
METPHUECKON TpyOKe OT TeMIepaTyphbl.
7. HabmromeHne M3MEHEHUS! BHYTPEHHEH SHEPruu Teja B Pe3yJibTaTe TeIulonepenadn u
paboThI BHEITHHUX CHII.
8. HMccnenoBanue siBICHUS TEIIIOOOMEHA MPH CMEIINBAHUH XOJIOAHOHN U TOpsTYei BOIBL.
9. OnpeneneHne KOJMUECTBA TEIUIOTHI, TIOJYYEHHOrO BOJOW MPHU TEIUIOOOMEHE ¢ Harpe-
TBIM METAJUIMYECKUM LIWJIHMHIPOM.

O NNk W
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10. Onpenenenue yaeabHON TEIIOEMKOCTH BELLIECTBA.
1. HccrnenoBanue npouecca UCIapeHUs!.

12. OrnpeneneHne OTHOCUTENBHON BJIaKHOCTH BO3yXa.
13. Omnpenenenue yaenbHON TEIUIOTHI MJIaBJIEHUS JIbJA.

Pazgen 7. JjexTpuyeckue U MATHUTHDIE SIBJICHHS.

OnexTtpusauus Ten. JIBa pona 3aeKTPUYECKHX 3apsnoB. BzauMonencTsue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTb CHIIBI B3aUMOJIEHCTBHS 3aPsDKEHHBIX TeNl OT BEIHMUUHBI 3apsi-
JIOB ¥ PACCTOSIHHSI MEXKY TEJIaMH).

OnexTpuueckoe nojue. Hanpsok€HHOCTD diekTpudeckoro noss. IlpuHuun cynepnozuuuu
3NEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsnoB. DJIEMEHTApHBIN sjexkTpudeckuil 3apsn. CtpoeHue
atoMa. [IpoBOIHUKM U AMDNIEKTPUKHU. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsa.

DnexkTpuueckuil TOK. YCIOBHsI CyIlECTBOBAHUS 3JEKTPUUECKOro Toka. McrouHuku mo-
CTOSTHHOTO TOKa. JIeHCTBUS 3JEKTPUIECKOrO TOKa (TEIIOBOE, XMMUYECKOE, MArHUTHOE). DJIeK-
TPUYECKHUM TOK B XKMJKOCTSIX U ras3ax.

Onextpuueckas Lemnb. Cuna Toka. JiekTpudeckoe HamnpsbkeHue. CoONpoTHBIIEHHE MPO-
BOJHUKA. Y I€bHOE CONPOTUBJIEHHE BelecTBa. 3akoH Oma 1y yyactka uenu. Ilocnenosatens-
HOE U NMapajuleIbHOE COSAUHEHNUE TPOBOAHUKOB.



Pabota 1 MOIIHOCTD ANMEKTPUYECKOro TOKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue ie-
U ¥ OTPeOUTENN 3JIEKTPUIECKOi 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

IToctostHHbIE MarHuThl. B3anMoOneicTBHE€ MNOCTOSAHHBIX MArHUTOB. MAarHutHoOe MoJe.
MarnutHoe nosie 3eMJIH U €r0 3HaYeHHe 151 *Ku3HU Ha 3emie. OnbiT Dpcrena. MarHutHoe nose
3JIEKTPUUECKOro Toka. [IpuMeHeHune 31eKTpOMarHuToB B TEXHUKE. [efiCTBHE MarHUTHOTO MOJIs
Ha MPOBOAHUK C TOKOM. DJIEKTPOJBUTATEIb TOCTOSTHHOTO TOoKa. MICMOIb30BaHNe 3J1€KTPOBUTaA-
TeJIel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omnbiter @apanes. ABnenue snexkrpomarauTHon nanykunn. [lpasuno Jlenna. Dnexrpore-
HepaTop. CriocoObl MONyYeHUs SJIEKTPUUECKON SHEPTHH. DJICKTPOCTAHIINH Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

1. Dnexrpuzauus Teml.

2. JlBa poaa dIEKTPUYECKHX 3apsAI0B U B3aUMOJEHCTBUE 3aPSIKEHHBIX Tl

3. YCTpONCTBO U [EUCTBUE JIEKTPOCKONA.

4. DnextpocTraTuyecKkas HHIyKLHS.

5. 3aKOH coXpaHeHUsl SJIEKTPUUECKUX 3apsI0B.

6. IIpoBOAHUKU U AUBJIEKTPUKU.

7. MonenupoBaHye CUJIOBBIX JJUHUHN 3JIEKTPUYECKOTO MOJIS.

8. McTOYHMKH OCTOSIHHOTO TOKA.

9. JIeHCTBUS SJIEKTPUUECKOrO TOKA.

10. DJNEKTPUUECKHUI TOK B JKUJIKOCTH.

11. I"a3oBbIii pazpsa.

12. H3mepenue cubpl TOKa aMIEpPMETPOM.

13. Hsmepenne 51eKTpUYeCcKOro Haps>KeHHUsT BOJIBTMETPOM.

14. Peocrtat 1 MarasuH CONMPOTUBJICHUN.

15. B3anmonencTBre NOCTOSTHHBIX MarHUTOB.

16. MonenupoBaHye HEBO3MOXHOCTH Pa3feIeHuUs MOIOCOB MArHNUTA.

17. MopaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmnbIT DpcTena.

19. MarxnuTtHoe 1ojie TOKa. DJIEKTPOMAarHHuT.

20. JleficTB€ MarHUTHOT'O NOJIA HA MPOBOJHUK C TOKOM.

21. DNeKTpoABUTraTeNb NOCTOSIHHOIO TOKA.

22. HccrnenoBaHue sABAEHUS 3JIEKTPOMArHUTHOW HHAYKLUU.

23. OmnbiTer @apanest.

24. 3aBUCUMOCTb HaIpaBJIeHMs] HHAYKLHOHHOTO TOKAa OT YCJIOBHIl €ro BO3HHKHOBE-
HUS.

25. DJEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomst u onsvimol.

MBS

6.

O1BITHL IO Ha6.]'II'OI[eHI/II'O SJICKTpU3aALUHU TEI I/IHI[YKI_II/Ieﬁ " IIpHU COMMPUKOCHOBCHUU.
HCCHGHOBaHI/Ie HeﬁCTBHﬂ SJCKTPUICCKOIrO IMOJIA Ha TPOBOAHHUKH U JUBJICKTPUKH.
COopka u mpoBepka padOoThI AJIEKTPUUECKOH TSN MOCTOSHHOTO TOKA.

HsmepeHue 1 peryIupoBaHKe CHITbI TOKA.

Hsmepenue u peryupoBaHHUE HAMPSIKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYILETO Yepe3 Pe3ucTop, OT COMPOTUBIIE-

HUS pe3UCTOpa U HaNpsKEHUs! Ha PE3UCTOpE.

7.

OHbITbI, ACMOHCTPUPYIOLIHUE 3aBUCUMOCTDE SJICKTPUYCCKOrO CONPOTUBJICHUA IMPOBOI-

HHUKaA OT €r0 IJIMHBIL, TUIOIAaAU MOMNEPECIHOTO CCUCHUA U MaTEpUalia.

8.

IIpoBepka mpaBuia CIOXKEHHS HANPSOKEHUH IPU MOCIEAOBATENbHOM COCIMHEHUH

IBYX PE3UCTOPOB.

9.
10
11

IIpoBepka mpasuiia [uIst CHITBI TOKA MPH NMapauIeIbHOM COSTUHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI 3MEKTPHUECKOTO TOKA, UAYIIETO Yepe3 Pe3HCTOP.
OmnpeneneHne MOITHOCTH 3JIEKTPHYECKOTO TOKA, BBIAEIIIEMON Ha PE3UCTOpE.



12, HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 JIAMIIOUKY, OT HaIpsike-
HUS Ha HEH.

13. Onpenenenue KII/I Harpesarens.

14. Hccnenosanne MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSIHHBIX MAarHUTOB.

15.  HsydeHue MarHUTHOTO MOJS TMOCTOSTHHBIX MArHUTOB NPU UX OOBEAMHEHUH H pa3-
JEICHUH.

16. HccnenoBaHue neiicTBUsA 3JIEKTPUUECKOrO TOKa HA MATHUTHYIO CTPETIKY.

17. OnbIThI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTb CUJIbI B3aUMOAEUCTBHSI KATYLIKU C TO-
KOM M MarHuTa OT CUJIbI TOKa U HaIllpaBJIeHMsI TOKA B KaTyLIKe.

18. HsyueHne neiicTBUss MArHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3yueHrne paboThl 3J1EKTPOIBUTATENS.

20. Hsmepenue KII/I 31exkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITHI MO UCCIEAOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHON MHIYKLUHU. HCCIEAO0Ba-

HUe U3MEHEHUN 3HAUeHNUS U HaIlpapJICHUSA WHAYKIHUOHHOT'O TOKA.

9 KJIACC

Pasznen 8. Mexanudeckue siBJICHHUS.

Mexannueckoe asuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHU4EeCKOro nBHkeHus. PaBHOMepHOE mpsimonuHelHoe asuxkenue. HepaBHoMepHOe npsiMo-
nuHeiHoe nBIwkeHne. CpeqHsas U MTHOBEHHAas! CKOPOCTh TeJa ITPU HEPaBHOMEPHOM JBHUKEHHH.

Yckopenne. PaBHOyCKOpeHHOe TpsiMoJiHeHOe aBkenne. CroOonuoe manenue. Omnbl-
ThI [ anmues.

PaBHOMepHOE ABIDKEHHE 1O OKpYKHOCTH. Ilepuon u wyacrora oOparnenus. JIuHeitHas u
yryoBas ckopocTu. LieHTpocTpeMuTenbHOE YCKOPEHHE.

Ilepseiii 3axkoH HeroTona. Bropon 3axon Herotona. Tperuit 3akon Herorona. Ilpunnun
CYNEpHO3HULIUU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cujla TPEHUs CKOJBXKEHUS, CUjla TPEHUs
MOKOs1, APYrye BUbl TPEHMUSI.

Cua TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUs. Y CKOpeHHe CBOOOIHOro maneHus. [[Bu-
sxeHue Toiadet Bokpyr Connaua. [lepsast kocmuueckas ckopocts. HeBecoMOoCTh 1 eperpy3Ku.

PaBHOBeCcHe MaTepuanbHON TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBECHE TBEPIOTO Te-
Jla C 3aKPEIIEHHON OChIO BpaleHusi. MomMeHT cuiibl. LIeHTp TskecTH.

HUmnynsc Tena. Msmenenue ummnynbca. Mmnynec cunel. 3aKOH COXpaHEHHUs MMILYJIbCA.
PeakxTuBHOE OBUXKEHUE.

Mexanndeckass paboTa U MOIIHOCTb. Pabora cun TspkecTH, ynpyroctd, TpeHus. CBssb
sHepruu U pabdbotel. IloTeHnMaapHAs SHEPTHs TeNa, MOAHATOrO HaJA MOBEPXHOCTHIO 3emid. Ilo-
TeHUUaJbHAas 3Heprus cxkarol npyxkuHbl. KuHetnueckas sHeprusa. Teopema O KMHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUs MEXaHUYECKOM SHEpTuu.

Jemoncmpayuu.

1. HabnroneHne MEXaHMYECKOrO ABIKEHHSI TEJIa OTHOCUTENBHO PA3HBIX TEJNl OTCUETA.

2. CpaBHeHue nyTel W TPaeKTOPUI IBUXKEHHUS] OAHOTO M TOrO K€ Tesla OTHOCUTEIIbHO
PasHbIX TEJI OTCYETA.

3. H3mepeHune CKOPOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO IBUKECHUS.

4. HccnenosaHue NpU3HAKOB PABHOYCKOPEHHOIO ABUKEHUS.

5. HaOmroneHue OBUKEHUS TeJa MO OKPYKHOCTH.

6. HabmroneHne MexaHW4eCKUX SIBJICHUH, MPOUCKOMAIUX B cucTteMe orcuéra «Temex-
Ka» MpH €€ PAaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHTENBHO KaOnuHeTa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHUS TeJla OT MaCChl T€Ja U AEHCTBYIOLIEH HA HErO CUJIBL.

8. HabmoneHue paBeHCTBA CHIT ITPH B3aUMOIEHCTBUU TEJI.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM ABHKEHUH.

10. Ilepenaya nmnynbca Npu B3aUMOJAECUCTBUH TEIL

I1. [IpeobpazoBanus 3HEPTUN NIPU B3ANMOACHCTBUU TEI.



12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13.  CoxpaHeHHE UMITyJIbCA MTPH a0COIIOTHO YIIPYTOM B3aUMOEHCTBHH.

14. HabmoneHue peakTHBHOTO JBUKESHHSI.

15. CoxpaHeHue MEXaHUYEeCKOH SHEPTUH ITPU CBOOOTHOM MaIEHHH.

16. CoxpaHeHne MeXaHUYECKOW 3HEPIHU MpHU JBUXKEHUM Tesa MOA eWCTBUEM IIpy-

JKUHBI.

Jlabopamopusie pabomst u onvimel.

1. KoHCcTpyupoBaHHe TpakTa IJil pasrOHa U NaJbHEHIIEr0 PaBHOMEPHOI'O JIBHUIKEHUS
LIapUKa UM TEJIEKKH.

2. OmpeneneHne cpemnHel CKOPOCTH CKOJIbXKEHHMs OpycKa MM JBM)KEHHUS LIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

3. Ompenenenne yCKOpeHHUsl Teja MPU PaBHOYCKOPEHHOM JABI)KEHMH IO HAaKJIOHHOM
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU NP PAaBHOYCKOPEHHOM JIBUKEHUU O€3
Ha4yaJbHON CKOPOCTH.

5. TlpoBepka rumoTessl: €CiM MPU PABHOYCKOPEHHOM JIBHXKEHHMH 0€3 HadaJbHOH CKOpO-
CTH MyTH OTHOCSATCS Kak pPsii HEYETHBIX YHCEJN, TO COOTBETCTBYIOIIHE MPOMEXYTKH BpPEMEHU
OJIMHAKOBBL

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIB)XXEHUsI OT CHUJIbI HOPMAJIbHOTO J1aB-
JIEHYSI.

7. Onpenenenuie kodpGUIMEHTA TPEHUS CKOIBKEHUSI.

8. OmpeneneHue KECTKOCTU NPYKUHBI.

9. Onpenenenne pabOTHI CHIIBI TPEHUS MTPH PABHOMEPHOM JIBHXKEHHUHU TeJa MO FOPH30H-
TaJIbHON MOBEPXHOCTH.

10. Omnpenenenue paboThI CHIIBI YIPYTOCTH NPH MOABEME TPy3a C HUCMOJIb30BAHUEM
HETIOJIBUKHOTO U TIOJIBUKHOTO OJIOKOB.
11. H3ydeHue 3aKk0Ha COXPAaHEHUS SHEPTUU.

Paznen 9. Mexanuueckue KoJ1e0aHUsI H BOJIHBI.

KonebarenpHoe nemwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJNEOAHWUN: MEPUOI, YacToTa,
amruTyia. MareMaTHuecKuid U Mpy)KUHHBIA MasTHUKU. [IpeBpainenue sHepruu npu xoneda-
TEJIbHOM ABH)KEHUU.

3aryxaromme konedaHus. BoiHykneHHble konebanus. Pesonanc. MexaHU4eCKre BOJHBI.
CaoilicTBa MexaHnveckux BousiH. [IpononbHble 1 nonepeyHble BONHBL JlJIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHu4eckue BOJIHbI B TBEPIOM Tejle, CeHCMUYECKe BOJIHBI.

3Byk. I'poMKkOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3Byka. MTHppa3Byk u yibTpas3ByK.

Jemoncmpayuu.

1. Habnronenune xonebaHuil TeN MO AEHCTBUEM CHIIbI TSXKECTH M CHIIBI YIIPYTOCTH.
Habmronenne xonebanuii rpy3a Ha HUTH U HA MIPYKUHE.

Habmronenne BBIHYKACHHBIX KOJIeOaHUH U pe30HaHca.
Pacnpoctpanenne npoaoibHBIX U MOMEPEUHBIX BOJIH (Ha MOJIENHN).
Habmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHUYECKUil pe30oHaHC.

Jlabopamopnsie pabomsl u onsvimol.

1. OnpeneneHne 4acTOTHI U IEpUOaa KOJIeOaHMH MATEMAaTHIECKOTO MasITHHKA.

2. OmpeneneHre 4acTOThI U Iepuoaa KojaeOaHH MPy>KHHHOTO MasATHUKA.

3. HccnenoBaHue 3aBHCUMOCTH Tepuona KojeOaHUH MOABEUICHHOTO K HHUTU Ipy3a OT
JUTUHBI HUTU.

4. HccrnenoBaHue 3aBUCHMOCTH TEepHOAA KOJeOaHUI MPY>KUHHOIO MasTHUKA OT MacChl

ANk W

rpysa.
5. TlpoBepka HE3aBUCUMOCTH MepuoAa KojiebaHWN Tpy3a, MOABEMIEHHOTO K HUTH, OT

Macchl Ipy3a.



6. OnbITBI, TEMOHCTPUPYIOLINE 3aBHCUMOCTh Nepuona KojneOaHuH MPY>KMHHOTO MasiT-
HUKa OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBL.

7. UsmepeHue yCKOpeHHsi CBOOOIHOTO MaeHUsI.

Pa3zgen 10. DnekTpoMarHuTHoOe MoJie H 3J1eKTPOMATHUTHbIE BOJIHBI.

DNeKTPOMarHUTHOE MoJsie. DJIEKTPOMarHUTHbIE BOJHBI. (CBOMCTBA 3JEKTPOMArHUTHBIX
BouiH. IlIkana 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHNe 3J1€KTPOMArHUTHBIX BOJIH JIJIsi COTOBOM
CBSI3H.

DJeKTpOMarHuTHas rpupoja csera. CkopocTs cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomst u onvimol.

1. M3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3zgen 11. CBeToBble siBJICHHUS.

JlyueBas mopenp cera. Mctounuku ceeta. lIpsMosiMHEHOE pacrpOCTpPaHEHHE CBETA.
3armenus Connua u JIynsl. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpaskeHUs CBETa.

IIpenomienue cBeta. 3akoH npenomMieHus ceera. IlonHoe BHyTpeHHee OTpaskeHUE CBETA.
Hcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPaKEHHs B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nydeii B muH3ze. OnTudeckasi cucreMa (oToanmnapara, MUKPOCKOIIA U Teje-
ckona. I a3 kak onrudeckas cucreMa. bin3opykocTs U AabHO30PKOCTb.

Paznoxxenne Genoro ceera B criektp. OnbiTel HetoTOHA. Clo’KE€HHE CIEKTPAIbHBIX I[BE-
TOB. [lucnepcus ceera.

Jemoncmpayuu.
IIpssMonuHeNiHOe pacIpOCTPAHEHHE CBETA.
OTtpaxeHue caera.
[Tonyuenne n300pa’keHU B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTuueckuii CBETOBO.
Xon nyueit B coOuparorei TuHse.
Xop ny4deil B pacCeUBArOLIEN JINH3E.
[Monyuenne n300paskeHMiA € TOMOLIBIO JIUH3.

9. Ilpunuun aeicTeus goroanmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens rnasa.

11. Paznoxxenne 6enoro cBera B CIIEKTP.

12. [TonydeHnue Genoro cBeTa Mpu CIOKEHUU CBETAa PA3HBIX [[BETOB.

Jlabopamopnsie pabomst u onsvimol.

1. UccnenoBaHue 3aBUCHMOCTH yTIJla OTPa’KE€HUsI CBETOBOIO Jyda OT yIJla aJeHHUsl.

2. H3yueHune XapakTEepUCTHK H300paKeHUS IPEAMETA B IIJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPeJOMJIEHUs] CBETOBOTO Jlyda OT yIJla MaJeHus Ha
rpaHuLEe «BO3AYX—CTEKIIO).

4. Tlony4yeHne U300paKeHUI ¢ MOMOIIBIO COOUPAIOINEH JTHH3BI.

5. Omnpenenenne GpoKyCHOro pacCTOSTHHSI U ONITHYECKOH CHITBI COOMPAIOIIEH JTHMH3BI.

6. OnBITHI IO PA3JIOKEHHIO OEJIOro CBETa B CIIEKTP.

7. OnbITEl IO BOCHPUSATHIO LIBETA MPEIMETOB MPU HMX HAOMOJEHHHM 4Yepe3 LIBETOBbIC
bueTpHL

Pa3znen 12. KBaHToOBbIC sIBJ1€HUS.

OmnbiTel Pesepdopna u mranerapHast Mmogens aroma. Monens aroma bopa. Mcnyckanue u
nornouenne ceera atoMoM. KeaHTel. JInHEN4aTbie CIEKTPHL.

PagnoaktuBHOCTh. Anbda, Oera- u ramma-uznyuenus. Ctpoerne atomHoro siapa. Hyk-
JIOHHas MofeNb aToMHoro sapa. M3oronel. PaguoakTusHble npespainenus. Ilepuon nonypacna-
7la aTOMHBIX sIiEp.

e U e
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SnepHble peakuuy. 3aKOHbBI COXPaHEHUs 3apsiIOBOIO U MaCCOBOIO YHMCEN. DHEPrus CBA3U
aToMHBIX siaep. CsA3b Macchl U 3Hepruu. Peakiuu cuHTesa u neneHus snaep. Mcrounuku sHep-
run CoJHLa U 3BE3 1.

S nepnas sHepretuka. [[eficTBUs paguOaKTUBHBIX U3JTy4YE€HUN HA JKUBbIE OPraHU3MBL

Jemoncmpayuu.

CrieKkTphl U3JTyUeHHUs U TOMJIOIIEHHUSI.

CrnieKkTphl pa3aNyHbIX ra30B.

CnexTp BOmOpoOaa.

Habmronenne Tpexos B kamepe BuibcoHa.

Pabora cuérurnka HOHM3UPYIOIUX U3yYECHUH.

. Peructpanus uznydeHusi IpUPOJHbIX MUHEPAJIOB U MPOIYKTOB.

./Ia6opamopuble pabomsl u onvinel.

1. HabnroneHune CrIONIHBIX U IMHEWYAThIX CIIEKTPOB U3Y4YECHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHE SHEPTUHU YaCTHLIBI 10 TOPMO3HOMY IyTH (110 poTo-
rpadusim).

3. M3mepeHue paqnoakTUBHOTO (hOHA.

IToBTOpHUTE/ILHO-0000 A0 LIIHIT MOYIb.

[ToBTOpUTETEHO-0000AOIINH MOAYJb MPEAHA3HAYEH I CUCTEMAaTH3aluu 1 00001e-
HUS IPEIMETHOTO COAEPIKAHUS M OIBITA IESTEIBHOCTH, MPHOOPETEHHOTO MPH U3yUYEHHH BCEro
Kypca (pHU3uKH, a TaKKe AJIs1 MOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO (PHr3uKe
111 00YHarOIUX Cs1, BBIOPABIINX 3TOT Y4eOHBIN MPEeaMeT.

IIpy u3yyeHNUN TAHHOTO MOAYJIS PEaNNU3yIOTCA U CUCTEMATU3UPYIOTCS BUIBI AESITEBbHO-
CTH, HA OCHOBE KOTOPBIX 00ECHeUUBAETCS NOCTH)KEHHE MPEIMETHBIX U METaNpPEeIMETHBIX IjIa-
HUPYEMBIX Pe3yJbTaTOB 00y4YeHHUs, POPMHUPYETCS €CTECTBEHHOHAYYHAsI TPAMOTHOCTh. OCBOCHHE
HAYYHBIX METOJIOB MCCIIEOBAHUS SIBJICHUH MPHUPOIBI U TEXHHUKH, OBJAACHUE YMEHHAMHU OOBsIC-
HATh (PU3UYECKUE SBJICHUS, TPUMEHSS MMOJYYSHHbIE 3HAHUS, PEeLIaTh 3a/1a4H, B TOM YHCJIE Kave-
CTBEHHbIE U dKCIIEPUMEHTAJIbHbIE.

[IpuHUMNHANBHO AESTEIPHOCTHBIN XapakTep JAaHHOTO pasjesia peaiu3yercs 3a CYET TO-
r0, YTO OOYYaroOIIMeCs BHITIOIHSIOT 3aJaHHs, B KOTOPBIX UM MPEIIaraeTcsi:

HAa OCHOBE IMOJIYYEHHBIX 3HAHUH Pacro3HaBaTh M HAYYHO OOBSACHATH (pU3MUECKUE siBIIe-
HUs B OKPY>KaIOIlel MPUPOAE U MOBCEHEBHON JKU3HY,

UCTIOJIB30BATh HAYYHBIE METObI UCCIENOBAHMUS (PU3MUECKUX SIBJICHUH, B TOM YUCIE IS
MIPOBEPKHU TUIOTE3 U MONTYyUYE€HUsI TEOPETUUECKUX BbIBOJOB,

OOBSICHATh Hay4HbIE OCHOBbI HambOoyee Ba)KHBIX JOCTIKEHMH COBPEMEHHBIX TEXHOJO-
I'Uii, HapuUMep, NMPAKTUYECKOTO MCIOJb30BAHMS PA3JUYHbIX HCTOYHUKOB 3HEPIMM HAa OCHOBE
3aKOHa MPeBPALLEHHs] U COXPAaHEHHs BCEX N3BECTHBIX BUJIOB SHEPTUU.

S il e

IHJIAHUPYEMBIE PE3YJBTATHBI OCBOEHUA IMPOI'PAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOT' O OBHIET'O OBPA3OBAHUA

H3yuenne GU3MKH Ha ypPOBHE OCHOBHOrO o0miero oOpa3oBaHUs HANpPAaBIEHO HA OOCTHU-
KEHUE IMYHOCTHBIX, METANIPECAMETHDBIX U IPECAMETHBIX O6pa30BaTeJ'IbeIX PE3YJIBTATOB.

B pesynbrare n3yueHus GU3MKU Ha YPOBHE OCHOBHOIO 00IIero oopasoBaHus y oOydaro-
merocst OyayT copMUPOBAHBI CIIEAYIOLIIE JUYHOCTHBIC PE3YJIbTAThI B HACTH:

. 1) naTpHOTHYECKOr0 BOCMUTAHUS:

. —IPOSIBJICHUE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
($u3n4IecKoil HAyKH;

. — IICHHOCTHOE OTHOILIEHHE K TOCTIKEHHUSIM POCCHICKHX YUEHBIX-(PHU3UKOB,

. 2) rpa’kIaHCKOrO M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

. —TOTOBHOCTb K aKTHMBHOMY YYaCTHIO B OOCYKAEHHU OOIIECTBEHHO 3HAUYMMBIX U

ITHYCCKHUX npo6neM, CBsA3AaHHBIX C MPAKTUYCCKUM NPUMECHCHUEM I[OCTI/DKGHI/Iﬁ (I)I/ISI/IKI/I,
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o — OCO3HAHHUE BAX)KHOCTH MOPAJBbHO-3TUYCCKUX MPUHLUIIOB B ACATCIBHOCTU y‘{éHO-

ro;

. 3) 3cTeTH4ecKoro BOCIUTAHUS:

. — BOCIIPHUATHE 3CTETHYECKUX KaueCTB (PU3MUECKON HAyKH: €€ FAPMOHHUYHOIO IO-
CTPOEHMUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH,

. 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSI:

. — OCO3HaHUE IIEHHOCTH (PU3MIECKOH HayKH KaK MOIIHOTO MHCTPYMEHTA TTO3HAHMS
MHpPa, OCHOBBI Pa3BUTHsI TEXHOJIOTHH, BAXKHEHIIIEH COCTABIAIOLEH KYJIbTYPBI,

. —pa3BUTHE HAay4yHOH JIO0O03HATEIBHOCTH, MHTEpeca K HCCIEeNOBATENbCKON nes-
TEJIbHOCTH,;

. 5) popmupoBaHusi KyJbTYpbl 310POBbsI H IMOLHOHAJIBHOIO 0JIATONONYYHSI:

. — OCO3HAaHUE LIEHHOCTH 0e301acHoro o0pasa JKU3HH B COBPEMEHHOM TEXHOJIOTH-

YECKOM MHUPE, BAKHOCTU MPABUJIT 0e30I1acHOro MOBEACHHSA Ha TPAHCIOPTE, HA OOpOrax, € 3JICK-
TPUYCCKUM U TCIIJIOBbIM O60py,[[OBaHI/IeM B IOMAIITHUX YCJIOBUAX,

. — c(OpMHUPOBAHHOCTH HaBbIKA pediekcru, MpU3HAHUE CBOETO MPaBa HA OMIUOKY U
TAKOTO K€ MpaBa y IPyroro 4ejoBeKa,

. 6) TPyAOBOro BOCIIMTAHUSI:

. — aKTHBHOE y4acTHe B PEUICHHU MPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00paso-

BaTEJIbHOH OpTraHM3aIUK, TOpona, Kpasi) TEXHOJOTMYECKON M COIMANbHON HANpPaBJICHHOCTH,
TpeOYIOMMX B TOM YHCJIE U PUINIECKUX 3HAHMIA,

. — MHTEPEC K MPAKTUIECKOMY H3YUEHHIO MPOECCHid, CBSI3aHHBIX ¢ (PU3UKON;
. 7) 3K010rH4€CKOT0 BOCIIUTAHHUS:
. — OpHEHTALMsI HAa PUMEHEeHHe (PU3MUECKUX 3HAHUH Ui pelIeHus 3a1ad B olna-

CTH oxpymaromei/'l CpE€AbI, TNIAHUPOBAHUSA MOCTYIKOB U OLUCHKU HUX BO3MOXKHBIX HOCJ'IGI[CTBI/Iﬁ
IUIs1 OKPY KaroLen Cpenbl,

. — OCO3HaHHE TIIOOATBPHOTO XapaKTepa 3KOJOTHUECKUX NpodjieM U MmyTed ux pe-
IICHUS,

. 8) ajanTanuu K U3MEHSIIOIUMCH YCJIOBHUSIM COLHAJBLHOH U MPUPOAHOI cpe-
AbI:

. —NOTPeOHOCTh BO B3aUMOACHCTBUH NPU BBITIOJHEHUH UCCIEIOBAHUN U MPOEKTOB
(u3nIecKoil HaNPaBIEHHOCTH, OTKPBITOCTD OMNBITY U 3HAHUSM JIPYTHX;

. — NIOBBIIIECHHE YPOBHS CBOEH KOMIIETEHTHOCTH HEpe3 IMPAKTHUECKYI IesATellb-
HOCTB;

. —noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM 4HUCIe (POPMYyIHpPOBATH
U/IeH, TIOHSTHUS, TUTIOTE3bI O PU3HUECKUX OOBEKTAX U SIBJICHUSX;

. —oco3HaHue AeUIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW B 00jacTu
¢busuky;

. — IUTAHUPOBAHHE CBOETO Pa3BUTHS B MPHOOPETEHNH HOBBIX (PH3MUECKUX 3HAHMIA,

. — CTpeMJICHHE aHATM3UPOBATh U BBIBIATH B3aUMOCBS3H MPHUPOIBI, OOIIECTBa U
SKOHOMHKH, B TOM YHCJI€ C UCTIONb30BaHUEM (PU3MIECKIX 3HAHMIA,

. — OLICHKA CBOUX ACHCTBUI C Y4ETOM BJIMSHHUS HA OKPY KAIOLIYIO CPeny, BO3MOX-

HBIX TJI00AIBHBIX HOCHGHCTBHﬁ.

METANPEJIMETHBIE PE3YJBTATHI

B pesynbraTe ocBOGHUS MpOrpaMMel Mo (U3NKE Ha yPOBHE OCHOBHOI'O OOIIEro oopaso-
BaHUs y oOyd4aromerocss OyayT cOpMUPOBAHbI MeTANPEAMETHBIE Pe3yJabTAThI, BKIIOUYAIOIUE
NO3HABATENIbHbIE YHHBEPCAJbHbIE y4eOHbIE EHCTBHUs, KOMMYHUKATUBHBIC YHHBEPCaJbHbIC
yueOHbIe EHCTBUS, PEeryIATUBHbIC YHUBEPCATbHbBIC yueOHbIE ISHCTBUSL.

MMo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBrble JornyecKkue AeHCTBHSA:
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. BBISIBJISITh M XaPAKTEPU30BATh CYIIECTBEHHBIE PHU3HAKN OOBEKTOB (SIBJICHHIA),

. yCTaHAaBJIMBATh CYLIECTBEHHBIA MPU3HAK KJIACCH(PHUKAIMN, OCHOBaHMA 11 0000-
LIIEHUs] U CPABHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEYHS B PACCMATPUBAEMbIX (PakTax, MaH-
HBIX U HAOMIOIEHUSIX, OTHOCSIIUXCS K (PU3MUYECKHUM SIBJICHUSIM,

. BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MPH U3YUEHUH (PU3NIECKUX SIBJICHUH U
IIPOLIECCOB, AeNaTh BbIBOJbI C UCIIOJb30BAHUEM A€AYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHHUH,
BBIJIBUTATh TUIIOTE3bI O B3AMMOCBSI35X (PU3HMUECKUX BEJINYHH,

. CaMOCTOSITENTIBHO BBIOMpPATh CrHoco0 pemneHus: y4eOHOW (u3ndeckol 3amadu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PELICHHUS, BBIOOP Hambosee MOAXOIAIIEro ¢ YUETOM CaMo-
CTOSITENIbHO BBIIEJIEHHBIX KPUTEPHUER).

Ba3oBble ncciaenopareibckne 1eHCTBUS:

. HCIIOJIb30BATh BOMPOCHI KAK UCCIIEI0BATENbCKUM HHCTPYMEHT IMO3HAHUS,

. NPOBOIUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY OITBIT, HECJIOKHBIA (pU3H-
YEeCKHI SKCIIEPUMEHT, HeOOJbINOE UCCIIeNOBaHIE (PU3NIECKOTO SIBJICHUS,

. OLICHNBATh HA MPUMEHHUMOCTb M JOCTOBEPHOCTb MH()OPMALUIO, MOJYYEHHYIO B
XOJ1€ UCCIIEZIOBAHUSI UJIH DKCIIEPUMEHTA;

. CaMOCTOSITENNbHO (popMyTMpoBaTh 000OIIEHNST B BBIBOIIBI IO PE3yJIbTaTaM MpOBe-
IEHHOTO HAOJIFOICHHUSI, OIBITA, UCCIICAOBAHUS,

. NPOTHO3MPOBATh BO3MOXKHOE AANIbHEHIee pa3BUTHE (PH3MUECKUX IMPOLECCOB, a

TaKXKe BBIIBUTATh MPEATIOIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

. NPUMEHSTh PA3JIMYHbIE METONBL, HHCTPYMEHTHI U 3aIPOCHI MPH MIOUCKE B OTOOpE
UH(POPMALIUK WU JAHHBIX C YYETOM MPEIOKEHHON yueOHO! (pU3NIecKOl 3a1aum;

. aHAJM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH HHPOPMALIHIO Pa3IIHU-
HBIX BUJOB U (OPM MPEACTABICHHUS,

. CaMOCTOSITENTbHO BBIOUPATh ONTUMAIBHYIO (POPMY IPEACTABICHUS HHPOPMALIUU U
WLTIOCTPUPOBATH PELIaeMble 3a7a4l HECIOKHBIMI CXEMaMH, TUarpaMMaMH, UHOHW rpadpukoi u
X KOMOMHAIIVSIMH.

KomMyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe 1eHCTBHA:

. B xoje o0CyskaeHus: yueOHOro Marepualia, pe3yabTaToB JabOpaTopHBIX paboOT U
MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYILIECTBY OOCY’KAa€MOM TeMbI M BBICKA3bIBATh U/ICH, HAaLlEJICH-
HbIE Ha PEUICHNE 3a1a4H U IOAAep KaHue OaroKenaTebHOCTH OOIIeHNS,

. COIOCTABJIATh CBOM CY)KICHHS C CYXKACHUSMH IPYIHX YYaCTHHKOB AUANOra, 00-
HAPY>KUBATh PA3JINUUE U CXOJACTBO MO3ULIUM;

. BBIPAXKATh CBOIO TOUYKY 3PEHHUs B YCTHBIX U MHICbMEHHBIX TEKCTaX;

. nyOJIMYHO MPEACTABISATh PE3YJIbTAThl BBINIOJHEHHOTO (PU3UUECKOro OmbITa (dKC-
NEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

. MOHMMATh M HCIIOJIb30BATh NMPEHMYIIECTBa KOMaHAHON U MHIWBUAYaJIbHON pado-
TBI IIPH PELICHUN KOHKPETHOH (PU3HNUECKOM mpobIemsr,

. MIPUHUMATh LEJIH COBMECTHOU NEATENBHOCTH, OPraHU30BbIBATH NEHUCTBHS MO €€

JIOCTIDKEHHUIO: PAaCIPeneNiaTh POJH, 00CYKIaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHON paboTBhI,
0000111aTh MHEHHST HECKOJIbKHX JIFOEH;

. BBIMOJIHSTH CBOIO YacTb paboThl, TOCTUTAst KAUECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY
HAIPaBJIEHUIO U KOOPIAUHUPYs CBOU ACUCTBUSA C APYTHUMH YJI€HAMU KOMAaH/BbI,
. OLICHUBATh KAU€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSI-

TEIBHO CHOPMYIMPOBAHHBIM YUACTHUKAMU B3aUMOJEHCTBHUSI.

PeryasiTuBHBIE yHHBepCAJIbHbIE YUeOHbIE AeiiCTBUSA

Camoopranusanus:

. BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U Y4€OHBIX CUTyaLMsX, TPeOYOIUX s pe-
IIeHUsT PU3MUECKUX 3HAHUIA,
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. OPUEHTUPOBATBCS B PA3JIMYHBIX IMOIXOAAX MPUHATHUS PEIleHWHd (MHAWBUAYab-
HOE, IPUHSATHE PEIICHUS B IPYyIIe, IPUHSITHE PELICHUH IPyIoi);

. CaMOCTOSITENTBHO COCTABJISATh aJITOPUTM PELICHUsT (PU3MUECKON 3a1a4 WIH TJIaHA
UCCIIEIOBAHUS C YUETOM UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHPO-
BaThb NPEAJIaracMble BAPUAHTBI PELICHUN;

. nenath BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SJMOLHOHAIbHBIH HHTEJLIEKT:

° AaBaThb aACKBATHYIO OLUCHKY CUTyallMU U NIPpCAJiaraThb rjiaH eé HU3MEHCHUA,

. OOBSICHATh MPUYUHBI TOCTHXKEHUS (HEAOCTIIKEHHSI) Pe3yJIbTaTOB NEATENIbHOCTH,
7aBaTh OLIEHKY NMPHOOPETEHHOMY OIIBITY;

L] BHOCHUTb KOPPECKTUBLI B ACATCIbHOCTD (B TOM 4YUCJIC B XOJ BBIIIOJIHCHHUA (1)1/131/1"16-

CKOT'O UCCIIEIOBAHMSI MJIH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHHUBIIUX CSI CUTYaLIUH,
YCTAHOBJIEHHBIX OIIUOOK, BOSHUKIIUX TPYIHOCTEH;

. OLIEHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHSIM,

. CTaBUTH ceOs1 Ha MECTO APYTOro 4eJlOBeKa B X0 CIIopa WIH JUCKYCCUU Ha Hay4-
HYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUsI U JIOTUKY IPYroro;

. NpPU3HABaTh CBOE MPABO Ha OIMOKY NMpHU peleHuH (PU3NYECKUX 3a7ad WU B

YTBEPKACHUAX Had HAYUHBIC TCMBI U TAKOEC K€ IMPABO APYyroro.

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyueHust B 7 KJjacce npenIMeTHbIE Pe3ysbTaThl HA 0A30BOM YPOBHE IOJIKHBI
oTpakath CHOPMHUPOBAHHOCTD y OOYUAIOIIMXCS] YMEHUH!

. HCTIOJIb30BATh MOHATHS. (PU3NUECKNE U XMMUYECKHE SIBJICHUs, HAOMIOAeHNe, SKC-
NEPUMEHT, MOZEIb, TUIIOTe3a, CAUHHLBI (PU3UYECKUX BEJIHYHH, aTOM, MOJIEKyJa, arperaTHble
COCTOSIHUS BeliecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOe), MEXaHUYECKOe NBIKEHUE (paBHOMEp-
HOE, HePaBHOMEPHOE, MPSMOJIMHEHHOE), TPASKTOPHsl, PaBHOACHUCTBYIOMIAs cuia, Aedopmarus
(ynpyrasi, miacTu4ecKas), HeBECOMOCTb, COOOINAIOIIUECS COCY/IbI,

. paznuaTh siBieHus (nudQy3us, TEMIOBOE IBUKEHUE YACTHIl BEIIECTBA, PABHO-
MEpHOE NBIDKEHHE, HEPaBHOMEPHOE MABIDKEHHE, WHEPLHs, B3aUMOICHCTBUE TEJ, PaBHOBECHE
TBEPIBIX TEJN C 3aKPETIEHHOW OCBIO BpAILEHHs], epenada JaBiIeHUs TBEPAbIMU TEIaMH, KUIKO-
CTAMH U razaMu, aTMocepHOe AaBJIeHHE, TUIABAHUE TEJI, IPEBPALIEHISI MEXaHUYECKON SHEPTHH)
IO OIMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX NaHHOE (u-
3UUECKOE SIBJICHUE,

. pacrio3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PU3UUECKHUX SIBIEHHH B OKpPY)KAKOLIEM
MHpE, B TOM YHCie (PU3NIECKHUEe SIBJICHUS B MPUPOJIE: MPUMEPHI ABIDKEHHS C PA3JIMYHBIMU CKO-
POCTSIMH B JKMBOH M HEXKHBOW MPHUPOJE, NEHCTBUE CHIIBI TPEHHS B IPUPOAE U TEXHUKE, BIHMSTHUE
aTMOC(epHOTro NaBJICHUS HA JKUBOW OPraHU3M, IUIABaHHE PbIO, PHIYArH B TEJIE YENIOBEKA, MPHU
5TOM MEPEBOANTD MPAKTHUECKYIO 3a7a4y B yUeOHYI0, BbIIEIATh CYIECTBEHHbIE CBOWCTBA (TIPH-
3HaKH) (PU3UUECKUX SIBJICHHI,

. OIHCHIBATh U3yUYEHHBIE CBOWCTBA TEN M (PU3UUECKHE SIBJICHUS, HCIIONb3Ys (PU3H-
YeCKHe BEIUYMHBI (Macca, 00BbEM, TUIOTHOCTD BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKO-
POCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJla, CHJIa TPEHUs, JaBJeHue (TBEPAOTO Tema, JKUA-
KOCTH, Ta3a), BBITAJIKHBAIOINAS CHJIA, MEXaHUYECKass padoTa, MOIIHOCTb, IUIEUO CHJIbl, MOMEHT
CHIIBI, KO3(PUIIMEHT MOJIE3HOrO NEHCTBHUSI MEXaHU3MOB, KHHETHYECKasl M TIOTEHLIUAIbHAS SHEP-
I'Usl), IPU OMHMCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKHN CMBICI HCIOJIB3YEMBIX BEIMYHH, HX
0003HaYeHHNsT M €AMHHULBI (PH3UUECKUX BEJIWYHH, HAXOOUTh (POPMYIIbI, CBSI3bIBAIOIINE AAHHYIO
($u3NUeCKyI0 BEIUYNHY C APYTHMMHU BEJIMYMHAMH, CTPOUTH rpaduKy U3yUEHHBIX 3aBHCUMOCTEH
(U3HYECKUX BEJINYHH,

. XapaKTepHU30BaThb CBOHCTBA Tel, (PU3NUYECKHE SIBICHHUS U TPOLECCHI, HCIIONb3YS
NpaBUiIa CIOXKEHUs CHJT (BIOJIb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NPaBUJIO PaBHOBeCHs pbiuara (6J0Ka), «30JI0TOE MPABHIIIO» MEXAHUKH, 3aKOH COXPAHEHUST MeXa-
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HUYECKOW SHEPTHH, MPH 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIHCHIBATH €r0 Ma-
TEMaTHYECKOE BBIPAKCHUE,

. OOBSICHATh (PU3UUECKHE SIBJICHHS], TPOLIECChI M CBOICTBA TEJ, B TOM HHCIE U B
KOHTEKCTe CUTyalHil MNPAKTUKOOPUEHTHPOBAHHOIO XapakTepa. BbIIBIATH NPUYHUHHO--
CJIEZICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYeCKUX MIaroB ¢ Onopod Ha 1-2 u3y-
YEHHBIX CBONCTBA (PU3MYECKHX SIBJICHUH, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH,

. pewmars pacuéTHble 3a1a4u B 1—2 NEeWCTBUS, HCIIONbB3Ysl 3aKOHBI U (POPMYJIBL, CBSI-
3bpIBAIOIINE (PU3MUECKHE BEJIMYMHBI, HA OCHOBE aHAJHM3a YCJIOBHUS 3a/la4yM 3alHChIBATH KPATKOE
yCJIOBHE, TOACTABIATh (PM3MUYECKUE BEIMYUHBI B (POPMYJIBI M MPOBOIUTH PACUEThI, HAXOIUThH
CIPaBOYHBIE JaHHBbIC, HEOOXOMUMBIE NIl PEIICeHHUs 3a7ady, OLEHHBATh PEATHCTUYHOCTb MOJy-
YeHHOU (PU3MUECKON BEIIMIUHBI,

. pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh NPU MOMOIIU (HU3NIECKHX
METO/IOB, B OMMCAHUN UCCIICAOBAHUS BBIIENATH MPOBEPSIEMOE MPEANOIoKeHne (TUIoTe3y), pas-
JMYaTh ¥ HHTEPIPETUPOBATH NOIYUYEHHBIA PE3YyJIbTaT, HAXOAUTh OUTHOKH B XO/I€ ONbITA, JENaTh
BBIBOZIBI 1O €T0 PE3YyJIbTATaM,

. NPOBOAUTH OMNBITHI MO HAOMIONEHUIO (PU3MYECKUX SIBICHUH WM (PUIUIECKUX
CBOWCTB TeJ: (POPMyIHPOBAThH MPOBEPSIEMBbIE TPEATIONOKEHUS, COOMPaTh YCTAHOBKY U3 TPEAJIO-
JKEHHOTO 000pyIOBaHMSA, 3aITUCHIBATH X0 ONbITa U (POPMYJIHPOBATH BHIBOABI,

. BBIMOJIHATH MPSIMbIE U3MEPEHUST PACCTOSTHUSI, BPEMEHH, MacChl Tena, o0béma, cH-
JBI U TEMIIEPATy Pl C UCMIOIB30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA-
3aHUsI MPUOOPOB ¢ YUETOM 33JaHHOU a0COJFOTHOM MOTPEITHOCTH U3MEPEHUIA,

. NPOBOJUTH UCCIIEOBAHIE 3aBUCUMOCTH OTHOH (PH3HUECKON BETMYMHBI OT IPYTOi
C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTHU IyTH PABHOMEPHO JBHIKYINETrOCs TeJja OT
BPEMEHU IBWKCHHUS TeJla, CHJIbI TPEHHUS CKOJBKEHHUS OT Beca Tejla, KadecTBa oOpaboTKU Mo-
BEPXHOCTEH Te€Jl M HE3aBUCUMOCTH CUJIbl TPEHHUs OT IUIOLAAN CONPUKOCHOBEHUS TeJN, CHUIIbI
YIOPYTrOCTH OT YIJIMHEHUS MPYXKUHBI, BBITAJIKHBAIOIIEH CHUJIBI OT 00BEMa MOTPYKEHHOH HacTH
T€JNa M OT TUIOTHOCTH JKHIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jia, OT IIyOWHBI, HA KOTO-
PYIO MOTPYKEHO TEJO, YCIOBUH IJIABAHUS TEJ, YCIOBUIH PaBHOBECHS pbluara u OJOKOB), y4acT-
BOBATh B IUIAHUPOBAHMM Y4eOHOTO HUCCIEAOBAHUS, COOMPATh YCTAHOBKY M BBINOJHSITH U3MEpe-
HUS, CJIEAysl MPEIJIOKEHHOMY TUTaHy, GUKCHPOBATh PE3yJIbTAThI MOJYYEHHON 3aBUCUMOCTH (pu-
3UUECKUX BEJIMYMH B BUE MPEIVIOKEHHBIX TaOIUI] U TPapUKOB, AJaTh BHIBOABI IO PE3yJIbTaTaM
HCCJIEIOBAHNS,

. NPOBOJAUTH KOCBEHHBIE M3MEpPEHUsI (PU3NYECKHX BEIHUYWH (IUIOTHOCTH BEIIECTBA
JKUAKOCTU U TBEPAOrO Tesa, CUjla TPEHUs CKOJbXEHUS, NABJICHUE BO3[yXa, BBITAJKUBAOLIAS
CHJIa, NEMCTBYIOINAs Ha MOTPYKEHHOE B KUIAKOCTb TENO, KO3(PPHULUMEHT MOose3HOro AercTBUs
MPOCTBIX MEXAHU3MOB), CJIEAYS MPENJIOKEHHON WHCTPYKIHMU: TIPH BBINOJHEHUH M3MEPEHHI CO-
OupaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCIISATH 3HAUEHHE UCKOMOI BEJTMYUHBI,

. coOr0AaTh MpaBUjia TEXHUKH 0e30MacHOCTH mpu padoTe ¢ 1adopaTopHBIM 000-
pyIOBaHUEM;
. YKa3blBaTh MPUHLUIBI ACHCTBHUS NMPUOOPOB M TEXHUYECKHX YCTPOMCTB. BECHI,

TEPMOMETp, AUHAMOMETP, COOOINAIOIIMECS COCYIbl, OapoOMeTp, pbluar, MOABIIKHBIA M HEMOo-
IBWDKHBIA OJIOK, HAKJIOHHAS TUIOCKOCTB;

. XapaKTepHU30BaTh NPUHLIUIBI NEHCTBUS W3yUYEHHBIX NPHUOOPOB M TEXHUYECKHX
YCTPOHCTB C OMOPOH Ha MX OMUCAaHUs (B TOM HHWCIIE. MOAIINUITHUKH, YCTPOHCTBO BOAOIPOBOAA,
TUAPABINYECKHI MPECC, MAHOMETP, BBICOTOMED, MOPLIHEBOH HACOC, apPEOMETP), HCIONb3Ys 3Ha-
HUSI O CBOHCTBAxX (PU3NUECKHX SIBJICHUH M HEOOXOIUMbIe (PU3NIECKHE 3aKOHBI U 3aKOHOMEPHO-
CTH,

. NPUBOIUTE MPUMEPHI (HAXOAUTh MHPOPMALHMIO O MPUMEPax) MPAKTHUECKOro HC-
NOJIb30BAaHUS (PU3NIECKUX 3HAHHHN B IMOBCEIHEBHOHN KU3HM JUIsI oOecreueHus1 0€30IacHOCTH pU
oOpareHny ¢ nmpuOopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 30POBbsl U COOIIO/IE-
HUSI HOPM DKOJIOTHYECKOTO MOBEIECHUSA B OKPYIKAIOIIECH CPENE;
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. OCYLIECTBIISITH OTOOP MCTOYHHKOB MH(pOpMaIMu B MIHTepHETEe B COOTBETCTBUU C
3aJaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLINXCS 3HAHUH U MyTEM CPAaBHEHHS Pa3Jind-
HBIX HMCTOYHHMKOB BBIIENATH WH(POPMALMIO, KOTOpasl SIBJISETCS MPOTUBOPEUMBON WM MOXKET
OBITh HEAOCTOBEPHOI],

. UCTIOJIb30BATh P BBIMOJHEHNH YUEOHBIX 3aJaHUI HAYYHO-TOMYJISIPHYIO JINTEpPa-
TYpy (U3MYECKOrO COAEPIKAHUs, CIPABOYHBIE MaTepHasbl, pecypchl cet WHTepHeT, BIaneTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHust MHGOPMALIMK U3 OAHOH 3HAKOBOW CH-
CTE€MBbI B APYTYIO;

. co3naBaTh COOCTBEHHBIE KPATKHUE NMHCbMEHHBIE M YCTHBIE COOOLIEHHSI HA OCHOBE
2-3 BCTOYHUKOB HHYOPMALIUH (PU3HUECKOTO COAEPIKAHUS, B TOM YHCIE MyOJMYHO eNaTh KpaT-
Kre cOOOILIeHUs O Pe3yJIbTaTax MPOEKTOB MM YYEOHBIX UCCIEIOBAHUMN, IPU STOM IPaMOTHO HC-
NOJIb30BATh W3YYEHHBIN MOHSATUHHBIA ammapar Kypca (QU3UKH, COMPOBOXKIATH BBICTYIUICHHUE
Mpe3eHTalue;

. NPU BBIMTOJHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAHUI pacrpenensTb o0si3aHHO-
CTU B TPYIINIE B COOTBETCTBHH C IOCTABJICHHBIMH 3a7a4aMH, CICIUTh 32 BBINOJHEHUEM IUIaHA
IEeWCTBUH, aeKBAaTHO OLICHMBATh COOCTBEHHBIH BKJAJ B JESTEIBHOCTH I'PYIIIbL, BHICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAsI MHEHUE OKPY KAIOIIUX.

K xoHmy oOyueHust B 8 kjacce npenMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE IOJIKHBI
oTpakatb CHOPMHUPOBAHHOCTH y OOYUAIOIIMXCS] YMEHUH!

. UCTIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEINECTBA, KPUCTAJUINYECKUE U aMOp(HBIE Tena, HaChIIIeH-
HBIH 1 HEHACBIIIIEHHBIN Map, BIAXKHOCTh BO3MyXa, TEMIIEPATypa, BHYTPEHHSI SHEPTHsI, TETUIOBOH
IBUTATEINb, SJIEMEHTAPHBIA SJEKTPUISCKUN 3apsil, SIEKTPHUECKOE MOJIe, IPOBOAHUKH M IUAJICK-
TPUKH, IOCTOSIHHBIN 3JIEKTPUIECKHUI TOK, MATHUTHOE TIOJIE;

. pasnuyaTh ABJIECHUS (TEIUIOBOE PACLIMPEHNE U CXKAaTHe, TEIUIONepenata, TeIIoBoe
paBHOBECHE, CMauyUBaHNE, KAMWUILSIPHbIE SBJICHHS, UCTIApEHHE, KOHAECHCANs, TUIABJICHUE, KPH-
crajuinzanus (OTBEpAEBaHNE), KUTICHHE, Teruionepeaaya (TerIonpoBOHOCTb, KOHBEKIIUS, U3ITy-
YEeHUE), HJIEKTPU3ALMs TEN, B3aMMOICHCTBHE 3apsiIOB, NEHCTBHS SJEKTPUIECKOTO TOKA, KOPOT-
KO€ 3aMBbIKaHUE, B3aMMOICHCTBHE MArHUTOB, NEHCTBHE MArHUTHOIO TOJISI HA MPOBOAHHUK C TO-
KOM, 3JIEKTPOMArHUTHAS WHAYKLHS) IO OMHCAHUIO MX XaPaKTEPHBIX CBOWCTB U HA OCHOBE OIbI-
TOB, I€MOHCTPHUPYIOIINX AAHHOE (PU3NIECKOE SIBICHUE;

. pacrio3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PU3UUECKHUX SIBIEHHH B OKpPY)KAKOLIEM
MHpE, B TOM 4HClie (pr3HUecKue sIBICHHS B MPUPOE: MOBEPXHOCTHOE HATSHKEHUE M KaITHILUISP-
HbIE SIBJICHUS B NPHPOJE, KPUCTAIBI B npupoae, m3nydenne CoiHIa, 3aMep3aHie BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, 3JIEKTPUUYECKHE SIBJICHUS B aTMOc(e-
pe, DIEKTPUUECTBO JKUBBIX OPraHU3MOB, MArHUTHOE ToJe 3eMi, Apeid MOM0COB, pOJib Mar-
HUTHOTO TOJISL JUIS JKU3HHU Ha 3emiie, MOJSIPHOE CHUSHUE, MPH 3TOM MEPEBOIUTH MPAKTHUECKYIO
3amady B yueOHYIO, BBIACISATh CyIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3NIECKHX SIBJICHHIA,

. OIHCHIBATh U3yUYEHHBIC CBOWCTBA TEN M (PU3MUECKHE SIBJICHUS, HCIIONb3Ys (PU3HU-
YEeCKHe BEJIMUUHBI (TEMIIePaTypa, BHYTPEHHSISI SHEPTHs], KOJMYECTBO TEIUIOTHI, YAEIbHAs TEeTIO-
€MKOCTb BeIIEeCTBAa, yJeNbHas TEIUIOTAa IUIABJICHUS, yJeNbHAas TEIJIoTa Mapoo0pa3oBaHus,
yIeJbHas TEIJIOTa CrOPaHMs TOIUIMBA, KO3 (UIIMEHT MOJE3HOro NEHCTBHS TETUIOBOH MAIIHMHBI,
OTHOCHUTEJIbHAS BJIAKHOCTh BO3/YXa, JJIEKTPUUECKUI 3apsil, CHUIa TOKA, SJIEKTPUIECKOe Harps-
’KEHUe, CONIPOTHUBJICHNE IIPOBOHNUKA, YIEIbHOE COIPOTUBIIEHUE BELIECTBA, padoTa U MOIIHOCTD
3JIEKTPUUECKOTO TOKA), PU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICT HCIIONB3Ye-
MBIX BEJMYWH, 0003HAUEHUS] U €AMHHULBI (PU3NIECKUX BEJIUYNH, HAXOAUTH (POPMYJIbI, CBS3BIBA-
IOLINE AaHHYIO (PU3MYECKYIO BEIUYHMHY C IPYTHMH BEJIHMYHHAMH, CTPOUTH rpadUKu U3yUEHHBIX
3aBHCUMOCTEHN (PU3MUECKUX BEIHUNH;

. XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SIBJICHUS W TPOLECCHI, HCIIONb3YS
OCHOBHBIE TTOJIOKEHHS] MOJICKYJIIPHO-KUHETHYECKOW TEOPUH CTPOCHUS BEIECTBA, MPUHLHII CY-
NepHo3uuy Mojel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apspa, 3akoH Oma s
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y4acTKa 1enu, 3akoH Jxoynsa—Jlenna, 3akOH COXpaHEeHHsI SHEPTUH, IIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIHCHIBATH €0 MATEMATHYECKOE BBIPAKEHHE,

. OOBSICHATh (PU3NYECKHE MPOLECCH M CBOHCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallMil NMPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NMPUYMHHOCIEICTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHHE M3 1—2 JOrMYeCKHX IIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (HH3H-
YECKHX SIBJICHUH, (PU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

. pewmarb pacuéTHble 3aa4u B 2—3 NEHUCTBUS, HCIIONbB3Ysl 3aKOHBI U (POPMYJIBL, CBSI-
3bpIBArOIINE (PU3MUECKHE BEJIMYMHBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3aIHCHIBATH KPATKOE
YCJIOBHE, BBIBIISITH HEAOCTATOK JAHHBIX JUIS PELICHUS 3a7ayud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOIUMBIE JIJIsl €€ PeIleHus], MPOBOANUTh PACUEThl U CPABHHUBATH MOJTYYEHHOE 3HAUYEeHUE (Hu-
3U4YE€CKON BEJIUYMHBI C U3BECTHBIMU JAHHBIMU,

. pacrio3HaBaTh MpoOJIEMBl, KOTOPbIE MOXHO PELIUTh NMPU MOMOIIU (PUIUIECKUX
METOJIOB, MCHOJb3Yysl ONMMCAHUE MCCIENOBAHUSA, BBIACIATL NPOBEPAEMOE MPEANIONIOKEHHUE, OLe-
HUBATh NPABWJIBHOCTD NOPsAZIKA IPOBEACHHs UCCIENOBAHUS, AENAaTh BbIBOBI,

. NPOBOJAUTH OMNBITHI MO HAOMIOACHUIO (PH3MYECKUX SIBICHUH WM (PUIUIECKUX
CBOWCTB TeJl (KaMJUIAPHBIE SIBJICHHUS, 3aBUCUMOCTD JIABJICHHUS BO3JyXa OT ero o0béMa, TeMrepa-
TypBl, CKOPOCTH NPOLECCAa OCTHIBAHUS M HArPEeBaHUs NPU U3JIYYEHHHM OT LIBETA W3Jydarolleu
(morsomiaromeii) MOBEPXHOCTH, CKOPOCTh MCIIAPEHUs] BOABI OT TEMIIEPATYPhI KUIKOCTH U TLIO-
maau €€ MOBEPXHOCTH, DJICKTPHU3ALMS TEN U B3aUMOACHCTBHUE SJIEKTPUIECKHX 3aPSANOB, B3aUMO-
JNEHCTBHE IMOCTOSHHBIX MAarHUTOB, BU3yaJINW3alUsl MarHUTHBIX MOJIEH INMOCTOSHHBIX MAarHUTOB,
NENCTBUSI MATHUTHOTO NOJISL HA MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBONCTBA HJIEK-
TPOABHUraTENs MOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMBIE MPEAIONOKEHHs, COONPaTh
YCTAHOBKY M3 MPEIIOKEHHOrO 000pyIOBaHMs, OMHICHIBATH X0 ONbITa U (POPMYJIHPOBATH BBIBO-
AbI,

. BBINIOJIHATH MPSIMBIE U3MEPEHUS] TEMIIEPaTypPbl, OTHOCUTEIBPHON BJIAXXHOCTH BO3-
IyXa, CUJIbl TOKA, HATIPSKEHUS C MCIIOJIb30BAHHEM AHAJOTOBBIX MPHOOPOB U JATYUKOB (hr3nde-
CKUX BEJIMYUH, CPABHUBATH PE3yJIbTAThl H3MEPEHHUN C YUETOM 3aJaHHON aOCOJIOTHOH morper-
HOCTH,

. NPOBOJUTH UCCIICAOBAHUE 3aBHCUMOCTH OTHOHN (PH3MUECKON BEIMYMHBI OT IPYTOi
C UCTIOJIb30BAHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHHS ITPOBOIHUKA OT €ro U~
HBI, IUIOINAIN [TONEPEYHOrO CEYEHHUsl U YAECNBHOrO CONPOTUBIICHUS BELIECTBA MPOBOJIHNUKA, CUIIbI
TOKAa, UAYIIEro 4epe3 MPOBOJHUK, OT HANPSDKEHUs] HA MPOBOJHUKE, UCCIIENOBAHME MOCIEA0BA-
TEJILHOTO U MapaJuIeNIbHOTO COeUHEHUH MPOBOJHUKOB): IIJIAHUPOBATh UCCIIEAOBAHNE, COOMPATH
YCTAHOBKY W BBIMOJIHATD H3MEPEHHSI, CIEAys MPEIJIOKEHHOMY IIJIaHy, GUKCHPOBAThH PE3yJIbTaThI
NOJIYY€HHOM 3aBUCHMOCTH B BUZI€ TaONUL U rpadUKOB, AeNaTh BBIBOMBI IO pE3yJIbTaTaM HUCCIIe-
JNOBaHUS,

. NPOBOAUTH KOCBEHHbIE M3MEPEHUs] (PU3MUECKUX BENWYHMH (yIENbHAs TEIIOEM-
KOCTb BEIIECTBA, CONPOTHBJIEHHWE MPOBOAHMKA, PabOTa M MOIIHOCTH 3JIEKTPUYECKOrO TOKA):
IUTAHUPOBATh M3MEPEHMsI, COOMPATh SKCIEPUMEHTANbHYIO YCTAaHOBKY, CIIEAYs] MPEAJIOKEHHON
WHCTPYKLUH, U BBIUUCIATD 3HAYEHNUE BEJINYNHBI,

. coOmoaTh mpaBuiia TEXHUKH O€30MacHOCTH MpHU paboTe ¢ 1abopaTtopHbIM 000-
PYAOBaHHEM,
° XapaKTEPU30BaTh NPUHIUIIBLI HeﬁCTBHﬂ HN3YyYCHHbIX HpI/I60pOB U TEXHUYCCKUX

YCTPOHCTB C ONMOPOH Ha MX ONMUCAHMA (B TOM YHCIIE. CHCTEMA OTOIUICHHUS IOMOB, THTPOMETD, Ia-
poBasi TypOWHA, amMmepMerp, BOJBTMETP, CUETUHK 3JICKTPUUECKONW 3HEPTUH, SJEKTPOOCBETH-
TeJbHbIE MPUOOPBI, HArPEBATEIbHBIE HJIEKTPONPUOOPHI (MIPUMEPHI), SJIEKTPUIECKHE TPenoxpa-
HUTEJH, 3JEKTPOMArHUT, 3JIEKTPOABUTATENb MOCTOSIHHOIO TOKA), MCHOJb3Ysl 3HAHUSA O CBOIi-
cTBax (PM3UUECKUX SBJICHHUN U HEOOXOANMBIe (PU3NIECKHE 3aKOHOMEPHOCTY,

. PacIio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHCTBA U U3MEPUTENIbHBIE TPHOOPHI 11O
CXe€MaM M CXEMAaTHYHBbIM PHCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETp, THUIPO-
METp, IBUTATENIb BHYTPEHHETO CrOPaHUSs, SJIEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMbI 3JIEKTPH-
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YeCKHX LeNeld ¢ MOCIEeNOBATENbHbIM M MapajuIebHbIM COSIUHEHHEM 3JIEMEHTOB, pa3inyast
yCJIOBHBIE 0003HAUEHUSI 3JIEMEHTOB HJIEKTPHUECKUX LIeTIeH;

. NPUBOIUTE MPUMEPHI (HAXOAUTh UHPOPMALMIO O MPUMEpax) MPAKTHUECKOTo HC-
NOJIb30BAaHUS (PU3NYECKUX 3HAHHN B MOBCEIHEBHOHN *KU3HH 1UIsl oOecrieueHust 0€30MacHOCTH IPU
oOpamneHny ¢ npudopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 310POBbsl M COOJFO/IE-
HUSI HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKPYIKarOIIeH cpene;

. OCYLIECTBIISITh TOUCK MHpOpManmu (pusnueckoro conepkanus B MHTEepHETE, Ha
OCHOBE MMEIOIIUXCS 3HAHUH U MyTEM CPaBHEHHsI IOMOJHUTEIbHBIX HCTOYHHUKOB BBIICNSATH WH-
bopmanmro, KOTOpas SBJISETCS MPOTUBOPEUUBOI UM MOXKET ObITh HEJOCTOBEPHOM;

. UCTIOJIb30BaTh P BBIMOIHEHUH Y4EOHBIX 3aJaHUI HAYYHO-TOMYJISIPHYIO JINTEpPa-
TYpy (HU3NYECKOrO COAEPIKAHUS, CIIPABOYHBIE MATEpUANbL, PeCypchl cetn MHTepHeT, BianeTb
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHust MHGOPMALIMH U3 OTHOH 3HAKOBOW CH-
CTEMBbI B PYTYIO;

. co3naBaTh COOCTBEHHBIC MUCbMEHHBIE M KPATKHE YCTHBIE COOOIIEeHus, obodmast
UH(POPMALIUIO U3 HECKOJIbKUX MCTOYHHKOB (PH3MUYECKOrO CONEPKaHHs, B TOM YHCIE MyOJINYHO
NPEACTABIATh PE3yJIbTAThl MPOSKTHOW MIIM HCCIENOBATEIBCKON NESITEIbHOCTH, TPH 3TOM Ipa-
MOTHO HCIIOJIb30BATh H3yUEHHbII MOHATUIHBIN anmnapar Kypca GU3NKH, COMPOBOXKAATH BBICTYII-
JIEHHUE NMPE3EHTALUEN,;

. NPU BBINOJHEHUH YUEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3UUECKHX MPOLIECCOB
pacripenensaTb 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C ITOCTABICHHBIMH 33/1a4aMH, CICIUTH 32
BBIMTOJIHEHNEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, afeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ B JESTEJIbHOCTb IPYIIIbI, BHICTPANBATh KOMMYHHUKATHBHOE B3aUMOICUCTBHE, MPOSBIISsS
TOTOBHOCTb pa3pemaTh KOHQIUKTHI.

K xoHmy oOyueHust B 9 Kjacce npenMeTHbIE pe3ysibTaThl HA 0A30BOM YPOBHE IOJIKHBI
oTpakatbh CHOPMHUPOBAHHOCTD y OOYUAIOIIMXCS] YMEHUH!

. HCTIOJIb30BaTh MOHATHUS. CUCTEMA OTCUETA, MaTepUANIbHAS TOYKA, TPAEKTOPHS, OT-
HOCHUTEJIbHOCTP MEXaHHMYECKOro IBIXKEHUs, aedopmarus (ynpyras, IUIACTHUECKas), TPEHHUE,
LIEHTPOCTPEMHUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpYy3KH, LIEHTP TSDKECTH, aOCOJFOTHO
TBEPIOE TEJIO, LEHTP TSDKECTH TBEPAOTO Tela, PABHOBECHE, MEXaHUYECKNE KOIeOaHUsI U BOJIHBI,
3BYK, UHQPA3BYK U YJIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJNA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U AJBbHO30PKOCTh, CHEKTPhI MCITyCKAHUS M IMOTJIOMIEeHUs, anbda, Oeta- u
raMMa-Hu3JIy4eHHs], U30TOIbI, SePHAs SHEPTeTHKA,

. pa3Iu4aTh SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIIMHEHHOE IBHKEHHUE,
PaBHOYCKOPEHHOE MPsIMOJINHEHHOE ABMXKEHHE, CBOOOAHOE MajJieHUe Tell, PABHOMEPHOE JIBIDKE-
HHUE 10 OKPYKHOCTH, B3aUMOJEHCTBHE TeJl, PEAKTUBHOE IBUXKEHHE, KOJEOATENbHOE BUKEHHE
(3aTyxarome 1 BBIHYKACHHbIE KOJeOaHUs ), pE30HAHC, BOJHOBOE BIDKEHHE, OTPAKEHUE 3BYKA,
IPSIMOJIMHEHHOE PaclpoCTpaHeHHe, OTPAKEHNE U MPEJOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE OT-
paXXeHue CBeTa, PasjoXKeHHe Oeyoro CBeTa B CHEKTP U CIOXKEHHE CHEeKTPAIbHBIX I[BETOB, AMC-
NepCHs CBETa, €CTECTBEHHAsI PaIUOAKTHBHOCTh, BO3HUKHOBEHHE JINHEHUATOTO CIIEKTpa U3JIyde-
HUsT) 110 OMUCAHMIO MX XapPaKTEPHBIX CBOHCTB M HA OCHOBE OINBITOB, IEMOHCTPUPYIOLIUX JTaHHOE
¢dusndeckoe sBICHHE;

. pacrio3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PU3UUECKHUX SIBIEHHI B OKpPY)KAKOLIEM
mupe (B TOM uucie (U3nYecKue SBJICHUS B MPUPONE. MPIIIUBbI U OTJIUBBI, BHKEHHE IJIAHET
CoNHEYHOH CHUCTEMBI, PEaKTUBHOE ABIDKEHHE YKMBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB YKHUBOT-
HBIMH, 3eMJIETPSICEHNE, CECMUYECKHE BOJIHBI, LIyHAMH, 5XO, [[BETA TEJ, ONTHYECKUE SBJICHUS B
npupoze, ONoNIorn4eckoe AeiCTBIe BUANMOTO, yIbTPa(QHONIETOBOrO U PEHTTEHOBCKOTO U3JTyUe-
HUH, €CTECTBEHHBIH PaTHOAKTUBHBINA (POH, KOCMUYECKHE JIYYH, PAANOAKTUBHOE U3JIyUYeHUE TPH-
POIHBIX MHUHEPAJIOB, NEHCTBUE PAIUOAKTUBHBIX H3JIyYEHHH HAa OPTaHU3M UEJIOBEKA), MPH STOM
NEePEeBOIUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYI0, BBIAENATDH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKH)
(bu3NIECKHX SIBICHUIL,

18



. OIHCHIBATh W3yUYEHHBIC CBOWCTBA TEN M (PU3UUECKHE SIBJICHUS, HCIIONb3Ys (PU3HU-
YEeCKHe BEJUYMHBI (CPEeOHSs] U MTHOBEHHAst CKOPOCTb Teja NMPH HEPAaBHOMEPHOM JBIIKEHHH,
YCKOpEHHUE, NepeMeIeHne, My Th, YIJIOBas CKOPOCTh, CHJIAa TPEHUS, CHJIA YIIPYTOCTH, CUJIa TsKe-
CTH, YCKOpEHHE CBOOOIHOTO Ma/eHUs], BEC TeJIa, UMIYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHIMYECKas
paboTa ¥ MOITHOCTb, IOTEHIMAJIbHASL SHEPTHUS TeNa, MOAHATOrO Ha/l TIOBEPXHOCTHIO 3€MJIH, TMO-
TEHLHAJbHAst SHEPTUSl CXKATON MPY>KUHBI, KHHETUYECKAsl SHEPTHUs, MMOJHAsI MEXaHUJIeCKast SHep-
I'Ysl, IEPUOJ M YacTOTa KOJeOaHWi, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTh
CBETa, MOKA3aTeNb MPEJIOMJICHHUsS] CPEbl), MPU OMUCAHWU TPABHJIBHO TPAKTOBATH (PU3NUECKUI
CMBICJI HCIIOJIb3YEMbIX BEJIWYHMH, OOO3HAYECHUS W €OUHHULBI (PU3MUECKUX BEJIUYMH, HAXOAWUTH
(bopMyJIBI, CBSI3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEIMYHHY C IPYTHMMU BEIMYHMHAMHU, CTPOUTH
rpad Ky M3y4EHHBIX 3aBUCUMOCTEH (PH3HUECKNX BEITUYHH;

. XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SIBJICHUS W MPOLECCHI, HCIIONb3YS
3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHs, NPUHIMI CYNEPIO3UIHMU CHII,
NPUHLHI OTHOCUTENbHOCTH ["anuiest, 3akoHbl HpIOTOHA, 3aKOH COXPAHEHHUS! UMITYJIbCA, 3aKOHBI
OTPaKEHHsI U TIPEJIOMIICHHs] CBETA, 3aKOHBI COXPAHEHMs 3apsiIOBOTO M MaCCOBOTO YHCEN MpHU
SIIEPHBIX PEAKLUAX, TPH STOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIMCHIBATH €r0 Ma-
TEMATHYECKOE BBIPAKEHHE;

. OOBSICHATH (PU3UYECKHE MPOLIECCHl M CBOHCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyalni MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISTH MPUUNHHO-CIECACTBEHHBIC CBSI3H,
CTPOUTH OOBACHEHHE M3 2—3 JOrMYECKHX IIAroB C OMOpOi Ha 2—3 M3y4YeHHBIX CBOWCTBA (HH3H-
YECKHX SIBJICHUH, (PU3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEH;

. pewmarb pacyéTHble 3amaun (OMUPAOIIUecs HA CUCTEMY M3 2—3 ypaBHEHHI), HC-
NOJIB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOLINE (PHU3UUECKHUE BEIMYUHBI. HA OCHOBE aHAJIM3a YCJIO-
BUS 3a]1a4H 3AMUCBIBATH KPATKOE YCIIOBHE, BBIIBJISATH HEJOCTAIOIINE HIIH U30BITOUHBIEC TaHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJIbl, HEOOXOAMMBIE JJISI PEIIEHUs], IPOBOIUTH PACUETHI U OLICHUBATH
PEaTMCTUYHOCTD MOJYYEHHOTO 3HaYeHHs (PU3NIECKOI BETUUNHE,

. pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh NMPU MOMOIIU (HPU3HIECKHX
METO/IOB, UCIIONB3YSl ONMHCAHWE HCCIENOBAHMS, BBIACISATH MPOBEPSEMOE MPENIONOKEHHE, OIle-
HUBATb MPABUIIBHOCTb MOPSAKA MPOBEACHHS UCCIIETOBAHMS, JIaTh BBIBOBI, HHTEPIIPETUPOBATh
pe3yibTaThl HAOIIOIEHUH U OTIBITOB,

. NPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBJICHUH WM (U3NIECKUX
CBOWCTB TeJN (M3y4eHHe BTOPOro 3akoHa HBIOTOHA, 3aKOHAa COXPAaHEHHs SHEPTHH, 3aBUCUMOCTh
nepuoaa KonebaHui NPy >KMHHOTO MAasATHUKA OT MAacChl IPy3a M JKECTKOCTU MPYKUHBI U HE3aBU-
CHMOCTh OT aMIUIUTYIbl MAJbIX KOJEOaHUH, MPSMOJIMHEHHOE PacIpOCTPAaHEHHE CBETA, PasJio-
JKEHHE OEJIOr0 CBETa B CIIEKTP, M3YUEHHUE CBOHCTB M300pakeHHsI B INIOCKOM 3€pPKajie M CBOWCTB
n300pakeHus peaMeTa B coOUparoliei nH3e, HaOMOIeHNe CIIOUTHBIX W JIMHEWYaThIX CIIEK-
TPOB M3JIYYECHHSI): CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOro Habopa obopynosa-
HUSI, OTIUCHIBATD XOJI OIbITA U €TI0 Pe3yJIbTaThl, HOPMYJIHPOBATH BHIBOJEL,

. NPOBOIUTH MPH HEOOXOTUMOCTH CEPHIO NMPSMBIX U3MEPEHUH, ONpenessis CpeaHee
3HAYEHHE M3MePseMOl BeTMYUHbI ((POKYCHOE PacCTOsSTHUE cOOMparomeit JJUH3bI), 0OOCHOBBIBATD
BbIOOp crocoba m3MepeHus (I3MepPUTENIbHOTO Mpubdopa);

. NPOBOJUTH HCCIIEOBAHNE 3aBUCUMOCTEH (PU3NIECKUX BEIHYUH C UCTIOIB30BaAHH-
€M MPSAMBIX U3MEPEHHH (3aBHCUMOCTD IyTH OT BPEMEHH IPU PABHOYCKOPEHHOM IBI)KEHUH 0€3
HAYaJIbHOW CKOPOCTH, MepHosa KoyuebaHui MaTeMaTUYeCKOro MasTHUKA OT JJIMHbI HUTH, 3aBH-
CHUMOCTH yTJIa OTPAKEHUs CBETA OT yIJja MafAeHHs U YIJia MPEeJOMJICHHS OT YIJia MaJAeHuUs): Ij1a-
HUPOBATh MCCIEIOBAHNUE, CAMOCTOSATENILHO COOMPATh YCTAHOBKY, (PUKCHUPOBATh PE3YJIbTATHI MO~
JYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIMYHMH B BUIE TAONUI U rpadpuKOB, AEJaTh BBIBOIBI IO
pe3yJbTaTaM UCCIIEeIOBAHNS,

. NPOBOJAUTH KOCBEHHBIE M3MEPEHHsI (PU3NYECKHX BEIUYHMH (CPEmHSs CKOPOCTh H
YCKOpPEHUE TeNa MPH PAaBHOYCKOPEHHOM MABIDKEHHH, YCKOPEHHE CBOOOIHOTO MaaeHUs], JKECT-
KOCTb TNPYKHUHBI, KO3(PPHUILIHUEHT TPEHUS CKOJIBKEHHS, MEXaHUUeCKass padoTa U MOIIHOCTb, Ha-
CTOTa ¥ MepHoA KonebaHuil MaTeMaTHYECKOro U MPYKHHHOTO MAasATHUKOB, ONTHYECKAs CHJIa CO-
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Ouparoieli JHH3bI, PaTUOAKTUBHBIA (POH): TUIAHUPOBATH U3MEPEHUs, COOMpaTh 3KCIEPUMEH-
TaJBHYIO YCTAHOBKY W BBITIOJHATD U3MEPEHUS, CIEAYS MPEIIOKEHHON HHCTPYKIMH, BBIYUCIIATD
3HaYEHHUE BEIMYMHBI H aHAIU3HPOBATH MOJYUYEHHBIEC PE3YJIBTATHI C YIETOM 3aJaHHON MOTPEIIHO-
CTH U3MEPEHUI;

. co0moaTh npaBuiia TEXHUKHA O€30MacHOCTH MpHU paboTe ¢ 1adopaTopHbIM 000-
PYIAOBAaHHEM;
° pa3jndaTb OCHOBHBIC MPU3HAKKU HU3YYCHHBIX (1)I/ISI/I"IGCKI/IX MOI[eJ'IefI: Marcpuaib-

Hasl TOYKa, a0COJIOTHO TBEPAOE TEJO, TOUCYHBI UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHE-
TapHas MOJENIb aTOMa, HYKJIOHHAs! MOZAEIb aTOMHOTO SIIPa;

. XapaKTepHU30BaTh NPUHLIUIBI NEHCTBUS W3yUEHHBIX NPHUOOPOB M TEXHUYECKHX
YCTPOKNCTB C OMOPON HA UX OMHCAHUS (B TOM YHCJIE: CIIUAOMETP, NATUUKH MTOJIOKEHUS, PACCTOs-
HUSl M YCKOPEHUs, pPaKkeTa, dXOJOT, OYKH, MEPHUCKOIN, (oToammapar, ONTUYECKHE CBETOBOIBI,
CHEKTPOCKOM, TO3UMETP, kKamepa BHiibCOHA), NCNONB3yst 3HAHHUA O CBOWCTBAX (PU3UYECKHX SIB-
JeHUH 1 HeoOXoUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH,

. UCTIONIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOIMYECKHX MPOLIECCOB MPHU peLIeHUH yueOHO-
NPAaKTUYECKUX 337a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUsT N300pakeHUH B IJIOCKOM 3epKajie U
coOuparotieli JIMH3E,

. NPUBOIUTE MPUMEPH! (HAXOAUTh UH(POPMALMIO O MPUMEpax) MPAKTHUECKOro HC-
NOJIb30BAaHUS (PU3NYECKUX 3HAHWN B MMOBCEIHEBHOHN *KU3HH JUIsl oOecrieueHust 0€30IacHOCTH PU
oOpamieHnn ¢ nmpudopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 30POBbS M COOJIO/IE-
HUSI HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKPY KaroIeH cpene;

. OCYLIECTBIISTh MOUCK MH(pOpManu pusndeckoro coaepykanus B HTepHere, ca-
MOCTOSITEILHO (POPMYJIMPYST TIOUCKOBBIN 3aIMPOC, HAXOAUTh MyTH OIMpPEIEJICHUS] TOCTOBEPHOCTH
MOJIyY€HHOM HH(pOPMALIUMK HA OCHOBE UMEIOIINXCSI 3HAHUH U JOMOJHUTEIBHBIX HCTOUHUKOB,

. HCTIOJIb30BAaTh TPH BBIMOIHEHUH YUEOHBIX 3aJaHUI HAyYHO-TMOMYJISIPHYIO JINTEpPa-
TYpY (HU3UYECKOrO COAEPIKAHUS, CIIPABOYHBIE MATEPHANbL, PeCypchl cetn MHTepHeT, BianeThb
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHuss MHGOPMALIMH U3 OAHOH 3HAKOBOW CH-
CTE€MBbI B APYTYIO;

. co3zaBaTh COOCTBEHHBIE NMHMCbMEHHbIE M YCTHBIE COOOLIEHHUs Ha OCHOBE MH(QOp-
MallMd U3 HECKOJBKHX HCTOYHUKOB (PU3UYECKOrO COAEpIKaHUs, MyOJMYHO IMPECTaBISITH pe-
3yJBTaThl TPOEKTHON WM MCCIENOBATENBCKON NESTENbHOCTH, NPU 3TOM T'PAMOTHO HCIIONB30-
BaTh U3YUYCHHBII MOHATHIHBIN anmapar u3y4aeMoro pasaena (U3NKH U COMPOBOXKIAATH BBICTYII-
JIEHHE TIpe3eHTaunell ¢ yuéToM 0COOEHHOCTEH ayqUTOPUN CBEPCTHUKOB.
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YUYEBHO-METOJIUYECKOE OBECHEYEHHUE OBPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI U1 YUEHUKA

1. ®usuka 7 knacc: Yuebnuk /Ilepbiukun A B. — 5-e usn., crepeorun. — M.: npoda,
2019. 225 c.

2. @usuka. 8 knacc: yueObnuk /M.M.Ilepeinkun, A M.MBaHOB. -2-€ WU31., CTEPEOTHIL. —
M.: IIpocsemenue, 2022. - 255 c.

3. ®usuka. 9 knace: yueOnuk /MM Ilepoinkun, E M. I'yTHUK. -7-¢ U311, ,iepepaboTaHHOE.
—M.: Ipoda, 2020. - 351 c.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJA

1.0OnopHble KOHCTEKTHI U pa3HOypoBHeBbIe 3a1aun A .E.Mapon

2. Iloypounsie pazpaborku no ¢usuke H.C Ilmax

3. ®usuka 7-11 knaccel. OpraHuzansi BHEKJIacCHOH paboThl, briarogapes, Pasyikas

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETH HH-
TEPHET

1. rjsuchebnik.ru

2. cftalog.prosv.ru

3. labirint.ru
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