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ITosicHuTeILHASA 3aIUCKA

PaGouass mporpamma 1o ¢u3MKe Ha ypPOBEHb OCHOBHOTO OOIIETro oOpazoBaHUs s
obOyuaronuxcs 8—9-x kiaccoB pazpaboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMU.

e ®enepanbuoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpazoBanum B Poccuiickoi
denepanuny;

e ipukaza MunmnpocenieHus: ot 31.05.2021 No 287 «O06 yrBepkneHun QenepalbHOTO
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOTIO CTaHIapTa OCHOBHOI'O O0IIETr0 00pa30BaHUs»,

e pukaza Munnpocsemenus: ot 18.05.2023 Ne 370 «O6 yrBepxkneHuu (enepanbHOM
00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHUs»;

e ipukaza MunnpocBemenust ot 22.03.2021 Ne 115 «O6 yrBepxnenun Ilopsaka
OpraHM3allii W  OCYIIECTBIECHHUS  OOpa30BaTEIbHOM  AESITENBHOCTH 1O  OCHOBHBIM
o01eo0pa3oBaTeNIbHBIM MpOrpaMMaM — 00pa30BaTeNIbHBIM MPOTPaMMaM HadallbHOTO OOIIETo,
OCHOBHOTO OOIIIETO U CPEeTHEr0 O0IIero 0Opa3oBaHUsm»,

e KOHIICTIIIUH MTPETIOIaBaHusl yaeOHOTo npeaMeTa « Dusnkay,

e CIT 2.4.3648-20 «CaHuTapHO-2MUIEMHUOIOTHYECKIE TpPEOOBaHUA K OpraHHU3aIUsIM
BOCIIUTAaHUSI W OOYy4YeHHs, OTIbIXa W O3JIOPOBICHHS JETed W MOJIOJICKI», YTBEPKICHHBIX
MMOCTAaHOBJICHHEM TJIaBHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'mrumennveckne HOPMATHUBBI U TpeOOBaHUSA K OOECIICUECHHUIO
OezomacHocT W (MnaM) OE3BPEIHOCTH I 4eloBeKa (DaKTOPOB Cpelbl  OOUTAHUS,
YTBEP)KJIECHHBIX TOCTAHOBJICHUEM TIIaBHOTO caHuTapHOro Bpaya ot 28.01.2021 Ne 2;

e yueOHOIO IJIaHa OCHOBHOTO OOIIEro o0pa3oBaHMsl, YTBEPKACHHOro mpukazomMm MbBOY
«BCOII Ne 9» ot 29.08.2024 Ne _ «OO0 yTBepkJCHUHM OCHOBHOH 00pa3oBaTeIbHON
IIPOrpaMMbl OCHOBHOT'O 0011eT0 00pa3oBaHUs Y,

e (henepanbpHON pabouel mporpaMMel 1o yueOHOMY npeamery «Pu3nkay.

Pabouas mporpamMma OpHUEHTHpPOBAaHA Ha LEJEBbIE NPUOPUTETHI, CHOPMYINPOBAHHBIE B
dbenepasibHON pabodeil mporpaMMe BOCIUTAaHUS W B paboueld mporpamme BocnuTanusi MbOY
«BCOLL Ne 9.

[Iporpamma mo @wu3nke Ha ypOBHE OCHOBHOTO OOMIETO OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOKEHUH W TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpencraBieHHbix B OI'OC OO0, a Takke C y4eToM
¢benepanbHOi paboueil mporpammbl BocnuTaHus W KoHUeNuM mpenojaBaHusi y4eOHOTrO
npeaMera «Pusukay.

Conepxxanue mnporpammbl 1o @usuke HampaBleHO Ha (POPMHUPOBAHHE €CTECTBEHHO-
HAYYHOH TPaAaMOTHOCTH OOYYaroIIUXCS W OpraHu3anuio u3ydeHus OU3nNKu Ha AESITEITbHOCTHOM
ocHoBe. B mporpamme mno ®Pusuke y4YUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro mpeamera B
peanmzanuu TpeboBanuit ®I'OC OOO k nIaHUPYeMbIM JIMYHOCTHBIM W METallpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe MEXIIPEIMETHBIE CBS3UM E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHuUs.

[Iporpamma no ®dusuke ycTaHaBIUBACT paclpelesieHue yueOHOro MaTepuala 1o rojaam
oOyuenust (o Kiaccam), MpeajaraeT TMPUMEPHYIO IOCICI0BATSILHOCTh HW3YYCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS MPEIMETHOTO COJAEpKaHHs W Y4eTe BO3PACTHBIX
0COOEHHOCTEHN 00yJarommxcs.

ITporpamma no ®@usuke papaboTaHa C 1EIbI0 OKa3aHUS METOAMYECKONW MOMOIIU YUUTEIIO
B CO3JIaHNH paboueii mporpaMMbl IO y4eOHOMY MTPEIMETY.

dusnKa SABIAETCS CHCTEMO0OPa3yOLUIUM JIJIsl €CTECTBEHHO-HAYUHBIX Y4eOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHHM, U3y4aeMbIX XUMHUEH,
Ouosiorueit, actpoHoMue u pusnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPENOCTaBisgeT Haubosee sCHble 00paslbl MPUMEHEHUS HAayyHOro MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTyYeHHs JOCTOBEPHBIX 3HAHUH O MHpE.



Opna U3 TIaBHBIX 337a4 (U3HUYECKOTO O0pa30BaHUS B CTPYKType 00Iero oOpa3oBaHMs
COCTOMT B (OPMHpPOBAaHMHM ECTECTBEHHO-HAYYHOW TIpaMOTHOCTH M HMHTEpeca K Hayke Yy
00yJaroIuxcs.

N3yyenne @usuku Ha 0a30BOM YpOBHE IMIpENIOJiaraeT OBJIAJCHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD.

e HAYYHO OOBSACHATD SBJICHUS,

e OLICHUBATh U TIOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEIOBaHMS;

e UHTEPIIPETUPOBATh JaHHbIC U UCIOJIb30BaTh HAYYHBIE JOKA3aTENbCTBA AJIS MOTYyYCHHS
BBIBOJIOB.

Henmu uzyuenuss OU3MKU Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs OMNpEIENICHbI B
Konnenuun npenogaBanus yueoHoro npeaMera «Dusnka» B 00pa3oBaTeIbHBIX OPraHU3aLUIX
Poccuiickoit ®enepanuu, peanus3ylolUX OCHOBHbIE 00II€00pa3oBaTelbHbIE IPOrPaMMBI,
yrBepkaeHHOW pemenreMm Kosermn MunncrepcTBa npocsemmenus Poccuniickoit denepanuun
(mpotokon ot 3 nexadbps 2019 roma Ne [TK4BH).

ean usydyenus Ppusuku:

e IPUOOpETEHNE HHTEpeca M CTPEMJICHUS OOy4arolmMXcsi K HAyYHOMY HU3YYCHHUIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTUE TMPEACTABICHUI O HAyYYHOM METOJe IMO3HaHus U  (QOopMHpPOBaAHUE
HCCIIEIOBATEIbCKOI0 OTHOIIEHHUS K OKPYKAIOLUM SIBJICHUSIM;

e (hOpMUPOBAHKHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjibTaTa U3Y4YEHHs] OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (hopMUpOBaHKE MPEACTABICHUN O ponlu (DU3MKU AJIA Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

e Pa3BUTHE TMPEJCTABICHUA O BO3MOXKHBIX cdepax Oynymieid mnpodeccuoHalIbHOM
NESTeTLHOCTH, CBS3aHHOM C (DU3WKOW, TMOATOTOBKA K JaJdbHEHIIEMy OOYYEHHIO B 3TOM
HaIpaBlICHUU.

JlocTibkeHne HTHX TIelied NporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs 00eCreunBaeTCs PelICHHEM CIISAYIOUINX 3a1aY:

e IpUOOpETEHNE 3HAHNUN O JUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHUUECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

e IpUOOpETEHNE YMEHUH ONUChIBaTb U  OOBACHATH  (U3WYECKUE SIBICHUA C
MCIOJIb30BaHUEM TOyUYEHHBIX 3HAHUH;

e OCBOGHHE METOJOB pEIICHHs MPOCTEHIINX pacyeTHhIX 3aJad C MCIOJIb30BaHUEM
(bu3MUeCKUX MOJeNel, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHHI HAOIOAATh IPUPOIHBIE SIBICHUS W BBITIOIHATH OIBITHI, Ta0OpaTOpHbIE
paboThI U HKCIIEPUMEHTAIBHBIE UCCIIEOBAHMS C UCTIONIBb30BAHUEM U3MEPHUTENBHBIX IPUOOPOB,;

e OCBOEHHE TMpUEMOB paboThl ¢ HHpoOpManuend (U3NYECKOTrOo COAEp)KAHUS, BKIIOYAs
MH(POPMAILIMIO O COBPEMEHHBIX IOCTIDKEHHMSIX (DU3MKM, aHAUM3 U KPUTHUYECKOE OIICHHWBaHUE
uH(popmManuy,;

e 3HAKOMCTBO €O cpepamMH IpOoPecCHOHATBHOM JesITeNbHOCTH, CBA3aHHBIMU C (DPU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DU3NIECKON HAYKH.

Ha usyuenune ®usuku (6a30BbIii ypoBeHb) B 8-M Kiacce — 68 yacoB (2 yaca B Helen), B
9-m knacce — 102 gaca (3 yaca B HeZeli0).

[Ipeiaraemslii B mporpamme o @u3uke nepedeHs J1abopaToOpHbIX paboT U ONBITOB HOCUT
PEKOMEHIaTeNNbHBI XapakTep, yYUTeNb JellaeT BhIOOp MpPOBEACHMS JaOOPAaTOpHBIX paboT U
ONBITOB €  Yy4eTOM  HHAMBHMIYyalbHbIX  OCOOEHHOCTeH  OOyyarommuxcs,  CIHCKa
SKCIIEPUMEHTAJbHBIX 33JaHUM, TNpe/UIaraeMblXx B paMKax OCHOBHOIO TOCYIapCTBEHHOI'O
9K3aMeHa 1o (PH3HKeE.

Jlyia peanuzanyuy MpOrpaMMbl HCTIONB3YIOTCST YI€OHUKH, JOIMYIIEHHbIE K MCIOIb30BaHUIO
IpU peanu3alil WMEIOIIMX TOCYAAPCTBEHHYIO aKKpEeIUTAIMI0 0Opa3oBaTENbHBIX IMPOrpamMmm



HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oO0mero oO0pa3oBaHHs OpPTaHHU3AIUSIMH,
OCYIIECTBIISIONMMH  00pa30BaTEeIbHYIO JIEATEIbHOCTh, NPHKa30M MHMHIIPOCBEIICHUS OT
21.09.2022 Ne 858:

o ®usuka: 8-t kimacc: 6a30BbIii ypoBeHb: yueOHMK, 8 kiaacc/ Iepopimkun M. M., lBanoB A.
., Axunonepuoe obuiectBo «M3narensctBo "lIIpocsemenne’y,

o ®usuka: 9-i kacc: 6a30BbIil ypoBeHb: yueOHuk, 9 kinacce/ [lepoimkun M. M., I'yrauk E.
M., UBanoB A. ., IletpoBa M. A., AkiimonepHoe obmiectBo «M3garensctBo "[IpocBemienne’»;

DNeKTpoHHBIE 00pa30BaTENbHBIC PECYPCHI, OMYIICHHBIE K HCIIOJB30BAHHUIO IPHU
peanu3allii  HMMEIONMUX TOCYAapCTBEHHYIO AaKKPEIUTAlMK 00pa3oBaTENbHBIX IPOrpPaMM
HAYaJlbHOTO OOIIEro, OCHOBHOrO OOIIero, cpemHero oO0mero o0pa3oBaHUs MPUKA30M
Munnpocsenienus ot 04.10.2023 Ne 738:

o ®usuka, 8 xiracc, PI'AOVY /10 «Akaxemuss MunmnpocBenieHus Poccuny;

o ®usuka, 9 knace, PI'AOY IO «Akanemus Munnpocsenienus Poccuny;,

Coaep:xkanue yueOHOTo mpeaMeTa.

8-it kiIace

Pa3znea 6. TemsioBbie ABJICHUS.

OcHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETUYECKOW TEOPHH CTPOEHUs BemlecTBa. Macca
U pa3Mepbl aTOMOB M MoOJIeKyJd. ONbIThl, MOATBEPXKAAIONIME OCHOBHBIE IOJOKEHHUS
MOJICKYJIIPHO-KUHETHYECKOU TEOPHUH.

Mopaenu TBEpAOIo, )KHAKOTO U Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucramimiaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ia30B, KUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMadyMBaHWE M KalWUISIpHbIE SIBICHUS. TersioBoe
pacIIMpeHne U cKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHUKEHUS YACTHIL.
Buytpennss osueprus. CrnocoObl HW3MEHEHUsT BHYTPEHHEW OSHEpPruH. TeIUionepenaya u
coBepiiieHre paboTsl. Bubl Teronepenaun: TerIONpPOBOAHOCTE, KOHBEKIIUS, U3TyYCHHE.

KomuuecTBo TemnoTel. YAenbHas TEIJIOEMKOCTH BEIIECTBA. 1€IJI000OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnmaBieHne u OTBepAE€BaHHE KPHUCTAIIMYECKUX
BEIIECTB. YIeNbHas TeryoTa TmaBieHus. [lapooOpazoBanue u KoHaeHcarus. Vcnapenwe.
Kunenue. YnaenbHas Ttemnora mapooOpa3oBaHHs. 3aBHCHUMOCTh TEMIIEPATypbl KHIICHHUS OT
aTMOC(EpHOTO TaBJICHHUS.

BnaxnocTs Bo3yXa.

DHeprus TOMBa. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Mpuanumer paboTsl TerumoBbix nBurareneit KIIJ[ TemmoBoro asurarens. TemsoBbie
JIBUTATENH | 3aIUTa OKPY>KAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCAX.

JdemMoHcTpanum.

1. Habmoienne 6poyHOBCKOTO JIBHKEHUSI.

2 Habmronenne muddysun.

3 Habmoienue sSBJIeHU cMauMBaHMs ¥ KATHIUISIPHBIX SBICHUI.

4, HaGmronenre TeniaoBoro pacuimpeHus Te.

5 W3meneHue pnaBieHuWsl raza MNpud HM3MEHEHWHM OO0beMa ¥ HATPEeBAaHUHM WIU

OXJTKICHUH.
6. [IpaBuia u3MepeHus TeMepaTyphbl.
7. Buasl Terionepenaun.
8. OxJnax7eHre Ipu COBEPIICHUN PAOOTHI.
9. HarpeBanue mipu coBepiieHnu padOThl BHEITHUMU CUJIAMH.

10. CpaBHEHHE TEIOEMKOCTEN Pa3IMYHBIX BEILIECTB.



11. HaOmroienue Kumeuus.

12. Habuoienne noctostHCTBa TeMIlepaTypbl IpH IJIaBICHUU.

13. Mogenu TerIoBbIX ABUTaTENEH.

JlabGoparopHblie padoThI M ONBITHI.

1. OnbITHI MO0 OOHAPYKEHHUIO TEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.

2. OnpIThI O BRIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MM caxapa.

3. OnbITH 110 HAOTIOJCHUIO TETLIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX
Tel.

4, OnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

5. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JABIIEHUS BO3/1yXa OT ero odbema u
HarpeBaHus WIH OXJIAXKICHUSI.

6. [IpoBepka rumoTe3bl JUHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KHIKOCTH B
TEPMOMETPHUYECKOHN TPyOKE OT TeMITepaTyphl.

7. HabGmionenne u3MeHeHHWs] BHYTpEHHEH OSHEprud Tela B pe3yJbTaTe
TeIIonepeiayn U paboThl BHEITHUX CHIL.

8. HccnenoBanue sBieHUs TEIJIOOOMEHA MPH CMENIMBAHUU XOJOIHOM M ropsyeit
BOJIBI.

9. OmnpeneneHre KOMUYECTBA TEIJIOTHI, MOTYYEHHOTO BOJOM HpU TEMJIO0OOMEHEe ¢
HarpeThiM METALTUICCKUM IHIINHIPOM.

10. Omnpenenenue ynenbHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca uCrapeHus.

12. OmnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3/yXa.

13. Ornpenenenue yaeIbHON TEIJIOTH TIABICHUS JIb/IA.

Pazgen 7. DaekTpuyeckue U MATHUTHBIE SIBJICHHS.

Onexrpuzanus Ten. JlBa poja 3JEKTpUUECKUX 3apsaoB. B3aumopeilcTBue 3apsyKeHHBIX
ten. 3akoH Kysnona (3aBHCHMOCTh CHJIBI B3aHMMOJICHCTBHUS 3apsOKCHHBIX TET OT BEIHMYHHBI
3aps/I0B U PACCTOSHUS MEKIY TEIaMH).

Onexrpuueckoe nose. HanpsbkeHHOCTH aniekTpudeckoro nois. [IpuHuun cynepnosunuun
ANIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTapHbIN dJeKTpuueckuil 3apsn. CrpoeHune
aToMa. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO0 3apsiia.

ONEKTPUYECKUH TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUYECKOro ToKa. Mcrounukm
MOCTOSTHHOTO TOKa. JIeHCTBUSI AJIEKTpUYeCKOro Toka (TEIUIoBOe, XMMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. Onekrtpuueckoe HamnpsokeHue. ComnpoTHUBIIEHHE
IIPOBOAHMKA. YJEIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owa g ydacTKa IEemH.
[TocnenoBarenpHOE M MapaIIEIBHOE COEAMHEHUE TIPOBOHUKOB.

PaboTa u MOITHOCTH AMEeKTpHUecKoro Toka. 3akoH /Dxoymns—Jlenna. DnekTpudeckue Henu
U OTpeOUTENH IEKTPUUYECKOM sHepruu B 6bITy. KopoTkoe 3ambikaHUe.

IloctosiHHbIE MarHuThl. B3anmmoneicTBHE IOCTOSHHBIX MarHuToB. MarHuTHoe IIOJIE.
MaruauTHOE ToJie 3eMJIM M €ro 3HadyeHue Ui ku3Hu Ha 3emuie. OnbIT Dpcrena. MarautHoe
I10JIE€ 3JIEKTPUYECKOro ToKa. I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. JeliCTBUE MarHUTHOTO
IOJIsI Ha MPOBOJHUK C TOKOM. OJEKTPOJABHUIATENb IIOCTOSIHHOTO TOKa. lcrons3oBaHue
ANEKTPOABUTaTENEN B TEXHUUECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SBneHue snekTpoMarHUTHOW  MHAyKuuu. lIpaBuno  Jlenna.
Onexrporeneparop. CrnocoObl TOMYYEHUS DICKTPUYECKONW SHEPruu. JIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTUH.

JdeMoHcTpanum.

1. DnekTpu3anus Tel.

2. JIBa posa JIEeKTpPUYECKUX 3apsA10B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEIL.



YCTpOUCTBO U IEHCTBUE DJIEKTPOCKOIIA.
OnexTpocTaTudecKas HHIYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiI0B.
IIpoBOAHMKY U TUINEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

RBR©ooo~N O~ W

0. DIJIEKTPUYECKUHN TOK B )KUIKOCTH.
1. I'azoBbIi paspsia.

12. N3mepenue critbl TOKa aMIepMETPOM.

13. N3mepenue 31eKTprUiecKoro HanpsoKeHUsT BOJIBTMETPOM.

14, PeocraTt u Mara3uH cOnpOTHUBIICHUA.

15. B3aumMoeiicTBre MOCTOSIHHBIX MarHUTOB.

16. MonenrpoBaHue HEBO3MOXXHOCTHU pa3AesieHuUs MOJICOB MarHUTA.

17. MonenrpoBaHue MArHUTHBIX TOJICH MMOCTOSSHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarauTtHoe 1nosie Toka. JJIeKTPOMarHur.

20. JleiicTBre MarHUTHOTO TOJISL HA MPOBOJIHUK C TOKOM.

21. DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

22. HccnenoBanue siBlIeHUS AIEKTPOMArHUTHOM UHTYKITUH.

23. OmnbrTel Dapajes.

24, 3aBHCUMOCTh  HAalpaBJICHUS UHAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HHUKHOBCHHSI.

25. DneKTpOoreHepaTop MOCTOSIHHOTO TOKA.

JlaGopaTopHble paGoThI U ONBITHI.

1. OnpiThl MO  HaOMIONEHUIO  DJICKTpU3AlMM  Tel  HMHAYKIUMEH W 1pu
COIPUKOCHOBEHUH.

2. HccnenoBanue neiCTBUS DIIEKTPUIECKOTO MO HA TPOBOJAHUKH M TUDIICKTPUKH.

3. COopka u mpoBepka padOThI ANEKTPUIECKOM IIEMH TTOCTOSHHOTO TOKA.

4. W3mepenue u peryiupoBaHue CUJIbl TOKA.

S, W3mepenue u peryupoBaHue HAMPSKCHHS.

6. HccnenoBanue 3aBUCHMOCTH CHWJIBI  TOKA, MIYLIETO 4Yepe3 PpE3UCTOp, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OneITHI, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTh DIEKTPUYECKOTO COMPOTHBICHUS
MIPOBOJHMKA OT €r0 JJIUHBI, TUIOIIAIU TIONIEPEYHOr0 CEYEHHS U MaTepHara.

8. [IpoBepka mpaBuiIa CIOKEHUS HAMPSHKEHUN MPH TOCIEI0BATEIILHOM COSTMHEHUN
JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJis CHUIIBI TOKA MPU MapaieTbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIIYILIEr0 Yepe3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JIEKTPHUUYECKOTO TOKA, BBIIEIIIEMON Ha PE3UCTOPE.

12. HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HWAYLIETO Yepe3 JIaMIOUKy, OT
HaMpsDKEHUS HA HE.

13. Onpenenenne KI1J] HarpeBaTens.

14. HccnenoBanne MarHUTHOTO B3aMMOJICHCTBUS TIOCTOSITHHBIX MarHUTOB.

15. N3ydeHre MarHMTHOTO TOJIS IOCTOSIHHBIX MAarHMTOB NpU UX OOBEAMHCHUU W
pa3eNeHnn.

16. UccnenoBanue neicTBUS AJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aMMOJCHCTBHS KaTyLIKH C

TOKOM M MarHuTa OT CHJIbI TOKA W HANPABJICHUS TOKA B KaTYIIIKE.
18. N3ydenune neicTBus MArHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.



19. KoncrpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTATENS.

20. N3amepenne KIIJI anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnbITBl 1O HWCCIENOBAaHMIO  SIBJICHUS  SJIEKTPOMArHUTHOW  MHAYKIUH:
UCCIIeIOBaHNE U3MEHEHU 3HAUCHUS ¥ HANPaBJICHUsI UHIYKIIMOHHOTO TOKA.

9-ii kaace

Paznen 8. Mexanuueckue siBJIeHHUS.

Mexannueckoe nBUxeHHE. MarepuanbHas Touka. Cucrema orcueta. OTHOCUTENBHOCTD
MEXaHUYECKOrO0 JBWKECHHS. PaBHOMEpHOE TMpsAMOJIMHENHOE JBHKEHUE. HepaBHOMepHOE
npsMOJIMHEHOE JBH>KeHHe. CpelHsisi U MIHOBEHHass CKOPOCTh Tejla IPU HEPaBHOMEPHOM
JBU>KEHUH.

Yckopenue. PaBHOycKOpeHHOE TpsiMOJIMHEHOE nBkeHHe. CBoOoHOE TajeHue. OmbIThI
lanunes.

PaBHOMepHOE nBHXKeHUE MO OKpy:xkHOCTH. [lepron u yacrota oOpamienus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH HproToHa. Bropoit 3akon Hetotona. Tpertunii 3akoH HeroTona. [IpuHnmn
CYIIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHUsI CKOJBXKEHUS, CHJIa TPEHUS
MOKOS, APYTHE BUABI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpEeHHe CBOOOJHOTO IaJIeHUsl.
IBuxenue 1uiaHer Bokpyr Comnua. IlepBas kocmuueckas ckopocTb. HeecomocTs u
Meperpys3Ku.

PaBHOBecue MarepuanbHOM TOUKH. AOCOIIOTHO TBEp0€ Teso. PaBHOBECHE TBEpOTO Tena
C 3aKpEILIEHHOM OChIO BpaueHus. MomeHT cuibl. LleHTp TsokecTH.

Nmnynec tena. M3Menenne unmmynbca. VMiynbe cuiibl. 3aKOH COXpaHEHHUS] MMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTra cun Tspkectd, ynpyroctd, TpeHus. Cs3b
sHepruu U paboThl. [loTeHuManmbHas SHEPrus Tena, MOAHITOrO HaJ TMOBEPXHOCTHIO 3E€MIIH.
[TorenumanpHas 3Heprus cxaroi npyxuHel. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruM. 3aKOH COXPaHEHUSI MEXAaHUYECKOW SHEPTUH.

JdeMoHcTpanum.

1. Habmroienne MexaHMYECKOTO MABM)KEHUS Tela OTHOCHTEIBHO pa3HbIX Tel
oTcyeTa.

2. CpaBHeHMEe TIyTel M TpPAaeKTOPUM JABWXKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJNIbHO Pa3HbIX TEJl OTCYETA.

3. N3mepenne ckopocTy U yCKOPEHHUS MPSIMOIMHEUHOTO JIBUYKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

5. Habmtoienne ABMKEHUS Tella IO OKPYKHOCTH.

6. Habmtonenne MexaHMYeCKHUX SBJIEHUH, NPOUCXOASIIMX B CHUCTEME OTcueTa
«Tenexka» npu ee paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIILHO KaOMHEeTa (DU3HKU.

7. 3aBHCUMOCTh YCKOPEHHMS Tela OT MACChl TEIa U JECUCTBYIOIIEH HA HETO CHJIBI.

8. Habmoienne paBeHCcTBa CUJT PU B3aUMO/ICHCTBUU TEJI.

9. N3meneHue Beca Tena npu yCKOPEHHOM JIBUKEHUH.

10. [lepenaua umnysnbca mpu B3aMMOJICHCTBUM TEll.

11. [IpeoOpa3oBanus SHEPrUU NPy B3aUMOJCHCTBUU TEN.

12. CoxpaHeHre UMIyJIbCa IPU HEYTIPYTOM B3aUMO/ICHCTBUMU.

13. CoxpaHeHre UMITyJIbca IPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUMU.

14. Habmoienne peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUU.



16. CoxpaHeHre MEXaHMYECKOW SHEpPruM IMpU ABMKCHUM Tejla MOoJA JEHCTBUEM
MPY>KUHBI.

JlaGopaTopHble paGoThI U ONBITHI.

1. KoHcTpynpoBanue Tpakta i pasroHa W JaIbHEHIIEro pPaBHOMEPHOIO
JIBUKEHUS [IAPUKA UITU TEJICKKH.

2. Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUSI OpycKa WM JBUKEHUS IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.

3. OrnpeneneHne yCKOpEHHUsI Tena P paBHOYCKOPEHHOM JBUYKEHUU MO HAKJIOHHOU
IIJIOCKOCTH.

4. HccnepoBanue 3aBUCMMOCTHM IYTH OT BPEMEHUM IIPU  PABHOYCKOPEHHOM
JBUKCHUH 0€3 HA4aTbHOW CKOPOCTH.

5. [IpoBepka rUMoOTE3bl: €CcaM MPU PAaBHOYCKOPEHHOM JIBIKEHHUU Oe€3 HayallbHOM

CKOpPOCTH IYTH OTHOCATCA KaK pgaa HCEYCTHBIX YHCCI, TO COOTBCTCTBYIOHIUC ITPOMCKYTKH
BpCMCHHU OMHAKOBBLI.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUSI OT CHIIBI HOPMaJIbHOTO
JaBJICHHUSL.

1. Onpenenenne KodhUITUEHTA TPESHUS CKOJIBKCHHS.

8. Onpenenenue )KeCTKOCTU NPY>KUHBI.

9. Omnpenenenne pabOTHl CHUJIBI TPEHHS NPU PABHOMEPHOM JBI)KEHUHM Tella II0
TOPU30HTAILHONW OBEPXHOCTH.

10. Onpenenenre padOThl CUIIBI YIPYTOCTH IPU MOABEME I'py3a C HUCIOJIb30BAHUEM
HEMOJBM)XHOT'O U TOJBHKHOTO OJIOKOB.

11. N3yuenne 3aKkoHa COXpaHEHUs SHEPTHUH.

Pazgen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe apmxkeHue. OCHOBHbIE XapaKTEPUCTUKHM KOJI€OaHWI: MEpPHOJ], 4acToTa,
aMIuIATya. MaremaTnueckuii W TOpPY)KMHHBIA MasTHUKU. lIpeBpaiieHune »sHepruum mnpu
K0J1e0aTeIbHOM JABM)KEHHUU.

3aryxatomue kojeOaHus. BeiHyxneHHble konebanusa. Pe3onanc. MexaHudeckue BOJHBI.
CaoiicTBa MexaHM4eCKHUX BOJIH. [IpoosibHbIE U MTONepedHble BOJIHBL. [[11MHA BOJIHBI U CKOPOCTH
€€ pacnpocTpaHeHusl. MeXxaHn4eCKUe BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. [’ poMKOCTh 3ByKa U BeIcoTa ToHa. OTpaskeHue 3ByKka. lHppa3Byk U ynbTpa3BykK.

JdeMoHcTpanum.

1. Habmtoienue xonebanuil e noJ 1eHCTBUEM CHIIBI TSKECTH M CUJTBI YIIPYTOCTH.

2. Habmtonenue xonebanuil rpy3a Ha HUTH U Ha MIPY>KUHE.

3. Habintoienne BbIHYX/I€HHBIX KOeOaHUI 1 pe3oHaHca.

4. PacnipoctpaneH#e Npo10IbHBIX U TIONEPEYHBIX BOJTH (Ha MOJIENN).

5. Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

JlabGoparopHblie padoThI M ONBITHI.

1. OmnpeneneHre 4acTOTHI ¥ EpHOAa KoleOaHUi MaTeMaTHYeCKOro MasiTHHUKA.

2. Omnpenenenne 9acTOTHI U TIEPHOIa KOIeOaHHH IPY>KUHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCUMOCTH NepHOAA KojeOaHW MOABEIICHHOTO K HUTH Ipy3a
OT JUTUHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH TepHOAa KoJeOaHWH NPYKUHHOIO MasTHUKA OT
Macchl rpys3a.

5. ITpoBepka HE3aBUCUMOCTH MepHo/ia KojaeOaHUi rpy3a, MOABEUIEHHOT0 K HUTH, OT
Macchl rpysa.

6. OnbITH, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHoja KOJIECOAHUH MPYKHUHHOTO

MasiTHUKA OT MacChl IPy3a U )KECTKOCTHU MPY>KUHBI.
1. W3mepenue yckopeHHsi CBOOOHOTO MaJICHHUS.



Pa3nen 10. Dy1eKTPpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMATrHUTHBIX
BoJH. [llkana 35eKTpoOMarHuTHBIX BOJIH. Mcrosib30BaHUE 37€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

JdemoHcTpaumu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBeIe cBoliCTBa CBeTA.

JlaGopaTopHble paGoThI U ONBITHI.

1. N3ydyeHne CBONCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHMIBHOTO
Tenedona.

Pasznea 11. CBeroBbIe IBJI€HHUS.

JlyueBass monenp cBera. Mcrounuku csera. IIpsMoiMHENHOE paclpOCTpaHEHHE CBETA.
3armeHnus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomiienue cBeta. 3akoH npesnomieHus cBeta. [lonHoe BHYTpeHHEE OTpaXKE€HHE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHMS B ONITUYECKUX CBETOBOJAX.

JIunza. Xox nyweil B numH3e. OnTuueckas cuctema (oToarnmnapara, MUKpPOCKONa U
Tesneckona. I'a3 kak onTudeckas cucreMa. bim3opykocTs U JallbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HhtoTOHA. Ci10%KEHNE CIIEKTPaIbHbBIX 1IBETOB.
Hucnepcus csera.

JdeMoHcTpanum.

1. [IpsmonuHeitHOE pacpocTpaHeHHEe CBETA.

2. OTtpaxkeHue cBera.

3. [Tonmy4yenue n300pa>keHU B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. [Ipenomienue ceera.

S. OnTuyeckuii CBETOBO.

6. XoJ nydert B coOMparomieit JInH3e.

7. Xoz Jiydel B pacCenBarolleH JINH3E.

8. [Tonyuenue n300paskeHHt ¢ TOMOIIBIO JIHH3.

9. [Tpunun neiictBus ¢oroannapara, MUKpPOCKOIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxenue 6em10ro cBeTa B CIEKTP.

12. [Tonyuenue Genoro cBera Mpu CI0KEHUH CBETa PAa3HBIX I[BETOB.

JlaGopaTopHbie padoThI U ONBITHI.

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yTJia aJIeHusl.

2. W3yuenne xapakTepUCTHK U300paKeHUs IPEMETa B INIOCKOM 3epKajle.

3. HccnenoBanne 3aBUCHMOCTH VyIJIa TPEJIOMJICHHS CBETOBOTO Jy4a OT yria
Na/ICHUS Ha TPAHHILIE «BO3YX—CTEKIION.

4, [Tonyuenune n300pakeHH C MOMOIIBI0 COOMPAFOIICH JTNH3HI.

5. Onpenenenne GOKYCHOT'O PaCCTOSHUS M ONTUYECKON CHUIIBI COOMpAIOIIEi JINH3HI.

6. OnBITHI 1O PA3JIOKEHUIO OEJI0ro CBETa B CIIEKTP.

7. OMnBITH 110 BOCTIPHUSTHUIO 1IBETA MPEIMETOB MIPU MX HAOIIOACHUHU Yepe3 1BETOBbIE
GUIbLTPHI.

Pasznen 12. KBanroBble ABJICHUS.

OmnsiTel Pesepdopna u minanerapHas monenb aroma. Monens aroma bopa. Mcnyckanue u
MOTJIOLIEHUE cBeTa aTOMOM. KBaHTHI. JInHEeHuaThle CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wmoxpens aromHoro sapa. HM3zoromsl. PaguoaxtuBHble mnpeBpaineHus. Ilepuon
IIOJIypacnaaa aTOMHBIX sJEp.



SnepHble peakuu. 3aKOHBI COXpaHEHUs 3apsI0OBOTO U MaCCOBOI'O YUCEN. DHEPIrusi CBSA3U
aToMHbIX siep. CBsi3b Maccel M dHepruu. Peakiuum cuHTe3a u neneHus suaep. Mcrounuku
sHepruu CoJiHIIa U 3BE3/I.

Snepnas sHepreruka. JleiicTBUs paAlOaKTUBHbBIX U3JIyY€HUHN HA JKUBBIE OPTaHU3MBI.

JdeMoHcTpanum.

CrieKTphl U3JTy4eHUs U TOTJIOIICHHUS.

CrieKTphl pa3IMYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpekoB B kamepe BunbcoHa.

PaGota cueTunka HOHU3UPYIOMIUX U3TYyYCHH.

Perucrparus uznydeHus mpupoOIHBIX MHHEPAIOB U TPOIYKTOB.
JIaﬁopaTopﬂble padoThI M ONBITHI.

ogakrwdE

1. Ha0uroieHre CIUTONIHBIX U JIMHEWYAThIX CIICKTPOB H3TYICHHS.

2. HccnenoBanue TPEKOB: HU3MEPEHHE YHEPTHH YaCTHIBI [0 TOPMO3HOMY myTH (I10
dortorpadusim).

3. N3mepenue pagnoakTUBHOTO (OHA.

IHoBTOpHTE/IBLHO-00001IAKO NI MOIYIb.

[ToBropuTeNnpHO-0000IAONMI  MOAY/Ib HpeAHA3HAYeH M CUCTeMaTH3aluu |
00001IeHUS TIPEAMETHOTO COJCPKAHUS U OIBITA ACATEIBHOCTH, IPUOOPETEHHOTO TIPU U3yYCHUH
BCEro Kypca (h)U3MKH, a TakKe JUIsl MOJATOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY 110
¢buznke st 00yJarOUNXCsl, BHIOPABIINX 3TOT yYEOHBIH MPEIMeET.

[Ipy wW3ydyeHUM JAHHOTO MOAYJS pPEATU3YIOTCd U CUCTEMAaTU3UPYIOTCS  BHJIBI
NeSTEeNbHOCTH, Ha OCHOBE KOTOPBIX O0ECIeYMBACTCS  JOCTM)KEHHE IMPEIMETHBIX H
METaInpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB O00y4deHHs, (OPMHUPYETCsl €CTECTBEHHO-Hay4YHas
IPaMOTHOCTh. OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHUS SIBICHUH TPUPOABI U TEXHHKH,
OBJIQ/ICHUE YMEHUSAMHU OOBACHATH (PU3NUYECKHe SBJICHUS, NPUMEHSS IMOJTy4YEeHHbIE 3HAHMI,
pemaTh 3a/1a4d, B TOM YHCJIE KAaUeCTBEHHBIE U IKCTIEPUMEHTAIbHBIE.

[TpuHIMNHMATBHO EATETbHOCTHBIN XapakTep TaHHOTO pa3jesa peanusyeTcs 3a c4eT TOro,
9TO 00YJaroIIrecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX MM IpeIaraeTcs:

Ha OCHOBE MOJYYE€HHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSICHATH (pU3NUYECKHE SIBICHUS
B OKpY’KaloIIel IpUPOE U TIOBCETHEBHOW KHU3HH;

UCIOJIb30BaTh HAyYHBIE METOJbl UCCIIEAOBAaHUS (PU3NYECKHUX SBICHHM, B TOM 4MCIE IS
MPOBEPKH THITOTE3 U TIOTYICHHUS TEOPETUIECKUX BBHIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI HanboJiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TE€XHOJIOTHIA,
HaTpuMep, MPAKTUYECKOTO UCIOIB30BAHUS PA3TMYHBIX ICTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
MIPEBpAaILEHHs U COXPAaHEHHS BCEX M3BECTHBIX BUJIOB HHEPTHUU.

Inanupyemble pe3yabTaThl 0CBOEHHS MpeaMeTa

JINYHOCTHBIE Pe3yabTAThI

B pesynbrate wusyueHuss (U3MKM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHS Yy
oOyyarorierocs OyayT chopMUPOBaHBI CISAYIONINE TUIHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHHUS

e IPOSIBJICHUE HHTEpECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
¢u3nveckoil HaykH;

e [IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB,;

2) rpakKAAHCKOTO M TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA .

¢ TOTOBHOCTh K AaKTUBHOMY Y4YaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAaYUMBIX U
STHYECKUX MPOOJIeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTIOCTUKEHUHN (PU3HUKHY;

e OCO3HAHHE BaXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIHTAHUS .



e BOCIIPHUATHE 3CTETUYECKUX KA4eCTB (PU3MUECKON HAYKU: €€ TApMOHUYHOTO IMOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOTO MO3HAHMUS

e OCO3HaHME LIEHHOCTH (U3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHWs MMpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEN COCTABIISIIOLIECH KYJIbTYPBI;

e Pa3BUTHE HAYYHOMH J1I0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATENbHOCTH,;

5) ¢popMupoBaHus KYJIbTYPHI 3/I0POBbS H YMOIMOHATBLHOIO 0J1arOMOJIyYH

e OCO3HaHME LIEHHOCTH 0e€30I11acHOro oOpa3a *H3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAKHOCTH TMpaBWJ O€30IacHOTO IMOBEACHHWS Ha TpaHCIOpPTEe, Ha J0porax, c
JIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMALIHUX YCIOBUSX;

e c)OPMHUPOBAHHOCTH HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO MPaBa HA OMIMOKY M TaKOTO
e IIpaBa y ApYyroro 4ejoBeKa;

6) TPy10BOT0 BOCIIUTAHUSI:

e AKTUBHOE y4acTHE B PEIICHUHU MPAKTUYCCKUX 3a]a4 (B paMKax CeMbH, 00pa30BaTeIbHOI
OpraHM3aliK, TOpoJa, Kpas) TEXHOJIOTHUECKON U COIMAIBbHON HANPaBICHHOCTH, TPEOYIOIIUX B
TOM 4Hcie U (U3NIECKUX 3HAHUH;

e UHTEPEC K MPAKTUIECKOMY U3YyUEHHIO TpodeccHii, CBA3aHHBIX ¢ (U3UKOIA;

7) 3K0JOrH4eCKOro BOCIIUTAHMSA:

e OPHCHTAIMSI HAa TPUMEHEHHE (PHU3MYECKUX 3HAHUU JUIsl pemieHHus 3amad B OO0JIACTH
OKpY>Karollel cpejibl, IIAHUPOBaHMS MOCTYIKOB U OLEHKH MX BO3MOKHBIX IOCIEICTBUM JUIs
OKpY>KaroIlEeH Cpebl;

e OCO3HAHME ITI00AIBHOTO XapaKTepa 3KOJ0IMYECKUX Mpo0eM U MyTel uxX peleHus;

8) amanTanuy K M3MEHSIIOIUMCS YCJIOBHSIM CONMATbHOW U IPUPOTHOI Cpeabl:

e IOTPEOHOCTh BO B3aUMOJECWCTBUU TPH BBIIOJIHEHUN MCCIEJOBAaHUI M MPOEKTOB
(u3nuecKoil HaNpaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHUX;

e NIOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO NEATEIBHOCTD;

e IOTPEOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUI, B TOM uucie (HopMyIupoBaTh HJIEH,
MOHATUS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

e OCO3HaHUE Ne(UIIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e TUIAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM,

e CTPEMJICHHE aHAJM3UPOBaTh U BBIABIATH B3aUMOCBSI3UM MPHUPOABI, oOOIIeCTBa U
HSKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHHEM (PU3NYECKUX 3HAHUH;

e OIICHKA CBOMX JEWCTBUH C y4e€TOM BIHMSHHUS Ha OKPYKAIOLIYI0 CpEeay, BO3MOXKHBIX
r7100abHBIX MOCJIEACTBUM.

MeranpeaMeTHbie pe3yJabTaThl

B pesynpraTe ocBOeHHMS TporpamMmbl MO (U3UKE HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOydarorierocss OyayT chopMHpOBaHBI MeTalpeaMeTHbIEe Pe3yJbTaThl,
BKIIFOUAKOIIIMEC I1I03HABATCIIBHBIC yHI/IBepcaJ'IBHHe y‘IC6HBI€ )IGfICTBI/ISI, KOMMYHI/IKaTI/IBHBIe
yHHUBEpCaTbHbIC yueOHbIE NeUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC YUeOHbIC ACHCTBHS.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe el CTBUSA

ba3oBble JJoruueckue 1eMcTBUA.

e BBISIBJIATH M XapaKTEPU30BATh CYIIECTBEHHbIC PU3HAKU O0BEKTOB (SBIICHHIA);

e YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKA, OCHOBAHHUS JJi1 00OOIICHUS U
CpaBHEHUH,

e BEISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUsS B paccMaTpUBAaEeMbIX (aKTaxX, NaHHBIX U
HaOIIOJICHUSX, OTHOCSAITUXCS K (PU3UICCKUM SIBJIICHHSIM,

e BBIABJIATH HpI/ILII/IHHO-CJIeIICTBeHHbIe CBs3HU HpI/I I/IBY‘ICHI/II/I (I)I/IBI/I‘-IGCKI/IX SIBJICHI/If/'I nu
MpOLECCOB, JIeaTh BBIBOJABI C  HUCIOJIB30BAaHUEM  JEAYKTUBHBIX W  WHIYKTHBHBIX
YMOSaKJIIOLIeHI/Ifl, BBIABUT'ATHb TUIIOTE3bI O B3AMMOCBA3AX (I)I/I3I/I‘{CCKI/IX BCJIIMYMH,



e CaMOCTOSITENILHO BBHIOMPATH CIIOco0 pelneHus y4eOHON (u3ndeckoil 3a1aun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHUS, BHIOOpP HauOojee MOAXOMASIIErO C Y4eTOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPHUERB).

Ba3oBble uccienoBarejabcKue 1eHCTBUA .

e HCIIOJIb30BaTh BOMPOCH! KaK HCCIIEIOBATEIbCKIIT HHCTPYMEHT TIO3HAHHS,

e IPOBOJUTD 10 CAMOCTOSITENIFHO COCTaBJICHHOMY IIJIaHy OMBIT, HECIOXKHBIN (U3ndecKuit
9KCIIEPUMEHT, HEOOIBIIIOE HCCeT0BAaHNE (PU3HUECKOTO SIBIICHHUS;

e OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MHGOpPMAIUIO, MOJIYYCHHYIO B XOJ€
MCCIIEIOBAaHMS WM SKCIICPUMEHTA,

e CaMOCTOSITENbHO (OPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 110 Pe3yIbTaTaM MPOBEACHHOTO
HaAOJIOACHNS, ONBITA, UCCIICIOBAHUS,

e IPOrHO3UPOBATh BO3MOXKHOE JalbHEMWIee pa3BUTHE (PU3UUYECKUX IMPOLECCOB, a TaKkKe
BBIIBUTATh TIPE/IIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

e IPUMCHSTh PA3IUYHBIE METOJbI, MHCTPYMEHTBHI M 3alpOChl MPH TOUCKE W OTOOpe
nH(OPMAaLIUY WK JAaHHBIX C YYETOM IMPEANIOKEHHON yueOHOoM pu3nueckoit 3amauu;

e AHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HWHTEPIIPETHPOBATh WHOOPMALUIO PABITAYHBIX
BUJIOB U (DOPM TMpecTaBICHUS,

e CAMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (opMy TmpencraBieHUsS HWHPOPMAIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXE€MaMHU, TuarpaMMaMu, HHOU TpaduKoi u
1X KOMOMHAIASIMU.

KoMMyHuKaTHBHBIC yHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBHA:

eB Xx0l¢ OOCYXIeHHS Yyd4eOHOro MaTepuasna, pe3ylIbTaToB J1abopaTOpHBIX paboT u
MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbl M BBICKA3bIBAaTh WIEH,
HaIleJICHHBIE Ha PEICHUE 3a/1a41 U TOJIEpKaHue OJIaroKenaTeIbHOCTH OOIIeHUS,

e COTOCTABNISATh CBOM CYXJIGHUSA C CYXACHUSAMHU JPYrUX YYaCTHUKOB JHAJIOra,
OOHapyKUBATh Pa3IMYNE U CXOJICTBO MO3HIINH;

e BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;

e MyOJIMYHO  TIPEJCTABIATH  PE3YNbTAaThl  BBITOJHEHHOTO  (PM3MUYECKOTO  OTBITA
(PKCTIEpHMEHTa, UCCIIETOBAHUS, IPOEKTA);

e IOHMMAThH M HCITIOJIE30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUYaTIbHOW PabOTHI MPU
pelIeHnr KOHKPETHON (hHU3nYecKoil mpoOIemsl,

e IPUHUMATH IICJTH COBMECTHOW JIEATEIIBHOCTH, OPTaHHW30BBIBATH JICHCTBUS 110 €€
JOCTHKEHHIO: PACIPENENITh POIH, 00CYKAATh MPOIECCHl U Pe3yIbTaThl COBMECTHOU padOTHI,
0000111aTh MHEHUSI HECKOJILKUX JIFOJIEH

e BHITMIOJHATh CBOKO YacTh pabOThI, JOCTUTAas KAa4eCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYS CBOU JCUCTBHS C APYTUMHU WICHAMHU KOMAH]IbI,

e OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIILHO
c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranmsaumus:

e BEISBJISITh IPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYAlHUSX, TPEOYIOMIUX ISl PELICHHS
(bu3nyecKrx 3HaHU;

e OPUCHTUPOBAThCSI B PA3JIMYHBIX TOJXOJaX TMPHHATUS peEHICHUN (MHIAMBHIYyaTbHOE,
MIPUHSATHE PEIICHUS B TPYIIE, MPHHITHAE PEIICHUI TPYIIIOi);

e CAMOCTOSITENIFHO COCTaBJATh QJITOPUTM pelieHUs (U3MYECKON 3aaud WM IUIaHa
UCCIIEIOBAaHUSI C Y4€TOM HMEIOLIUXCS PECYypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeAiaraéMble BAPUAHTHI PEIICHUH,

e JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEIEKT:



e JIaBaTh aJICKBATHYIO OLICHKY CUTYallMH M MpeJylaraTh IUIaH ee N3MEHCHHUS;

¢ OOBSICHATH TIPHYMHBI JOCTHXKEHHS (HEJTOCTHIKCHHS) PE3YJIbTaTOB JCSTEILHOCTH, aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

e BHOCUTb KOPPEKTHBBI B JICSATEIHLHOCTh (B TOM YHCJIE B XOJ BBINOIHEHHS (PU3NYECKOTO
UCCJICIOBaHHUS MJIM IPOCKTAa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHBIIMXCS CHUTYaIIHH,
YCTaHOBJIEHHBIX OLTMOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTATa LEJIN U YCIOBHSIM;

e CTABUTH ce0s Ha MECTO JIPYyroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTrOro;

e IPU3HABATh CBOE MpPaBO HA OMMOKY NpPH pemieHuH (U3MYECKUX 3a7ad WId B
YTBEP)KICHUAX HA HAYYHbIE TEMBI H TAaKOE e MPaBo APYIroro.

IIpeameTHbIe pe3yabTATHI.

8-i kJyacc

K konity oOydeHus B 8-M KJiacce MpeMETHBIE Pe3y/IbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e HCIIOJIB30BaTh TMOHATHSA. Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHUKEHHUE aTOMOB U
MOJIEKYJ1, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIUITMUECKHUE U aMOpP(HBIE TeJa, HAChIIIEHHBIH
Y HEHACBHIIICHHBIA Tap, BJIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPECHHSS SHEPrUs, TEIJIOBOU
JIBUTATEJIb, DJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsjl, SJIEKTPUYECKOE I10Jie, MPOBOJHUKU U
TUAJICKTPUKHU, TOCTOSTHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

e pa3nuuyaTh SBICHHS (TEIJIOBOE pACHIMPCHHME M C)KAaTHE, TEIUIoNepeaada, TEIUIOBOE
paBHOBECHE, CMauMBaHUE, KaNWUIAPHBIC SBJICHUSA, WCIApEeHHE, KOHACHCAIMS, IUJIaBJICHUE,
KpHcTayui3aius (OTBepJAeBaHue), KUIEHHE, Terutonepeaaya (TerIonpoBOIHOCTh, KOHBEKIIHS,
U3IyYEeHUE), DJIEKTPHU3AIUs TeNl, B3aUMOJICHCTBUE 3apsioB, JECHCTBHS DSJIEKTPHUYECKOTO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBHE MAarHUTOB, JIECTBUE MarHUTHOTO TOJI HA IPOBOJHUK C
TOKOM, 3JICKTPOMAarHUTHAs WHIYKIMs) MO OMHMCAHUIO MX XapaKTePHBIX CBOWCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JaHHOE PU3NYECKOE SIBIICHUE,;

e Pacmo3HaBaTh IMPOSBICHUE M3YUCHHBIX (PU3UUECKHUX SIBIICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4YHclle (U3NYECKUE SBICHUS B MPUPOJAE. MOBEPXHOCTHOE HATSHKEHHE M KaMIUISIPHBIC
SIBJICHUS B TPUPOJIC, KPUCTAJUIBI B mpupone, uziaydeHue CoJiHIA, 3amMep3aHue BOJOEMOB,
Mopckue Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, WHeEs, CHEra, JSJEKTPUYECKHe SBICHHUS B
aTMocdepe, IIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMid, Apeld MoIoCcoB,
pOJIb MAarHUTHOTO TOJIA JUIsl KU3HU Ha 3eMJjie, MOJSPHOE CHUSHHUE, MPU 3TOM MEPEBOAMUTH
MPAKTUYECKYIO 3a7auy B yUeOHYIO, BBIJCIAThH CYIIIECTBEHHbBIC CBOMCTBA (NPU3HAKK) (DH3UUECKUX
SIBJICHUM,

e ONIMCHIBATh M3YYCHHBIC CBOMCTBA TeN U (HU3UYECKUE SIBIICHUS, UCIOJB3Yys (pU3UUeCKue
BEJIMYUHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJMUECTBO TEIUIOTHI, Y/CIbHAS TETIOEMKOCTb
BEIIIECTBA, YJENbHAs TEIJIOTa TUTABJICHHS, yJeidbHAas TEIUIOTa NapooOpa3oBaHUs, yAeTbHas
TEIUIOTAa CTOpPaHHsl TOIUIMBA, KOIPOUIMEHT TOJE3HOTO JCHCTBHUS TEIUIOBOW MAIIIUHBI,
OTHOCHUTENIbHAS BJIAKHOCTh BO3/AyXa, OJJIGKTPUUECKHH 3apsl, Cujla TOKa, DJJIEKTPHUUECKOE
HampspKeHUe, COMPOTHBIICHHE MPOBOJHHWKA, YIACIbHOE COMPOTHBICHHE BEIIECTBA, paboTa u
MOIITHOCTh JJIEKTPHUYECKOTO TOKA), MPH OMUCAHWU MPABUIBHO TPAKTOBATh (HU3UUECKUN CMBICI
HCIOJIb3YEMBIX BETUYHH, 0003HAUYCHUS M €AMHUIIBI (DU3UYECKUX BEIWYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIME JAaHHYIO (DU3WYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

e XapaKTEpPU30BaTh CBOWCTBAa Tei, (U3WYECKUE SBICHUS W TIPOIECCHI, HCIOIB3Ys
OCHOBHBIE TMOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKOM TEOpUU CTPOEHHUS BEIEeCTBA, MPUHLIUII
CYIepro3uiuu moyieli (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsa, 3akoH Oma uis



ydactka uend, 3akoH JDxoyns—JleHIa, 3akOH COXpaHEHHs HHEPrud, INPH 3STOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTHYECKOE BBIPAKEHHE,

e OOBSICHATh (U3NYECKHUE NPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CHUTYaIMi IPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBIATh NPUUYNHHO-CIICACTBCHHBIE CBA3H,
CTpouTh 0O0BsiCHeHHE M3 1-2 mormyeckux mIaroB ¢ omopoid Ha 1-2 M3y4EeHHBIX CBOICTBa
(bu3MUECKHX SIBICHNH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pEIIaTh pacyeTHblE 3amaud B 2-3 JCWUCTBUS, HCIONB3Ysl 3aKOHBI U (OPMYIIHI,
CBSI3BIBAIOIME (DM3MUCCKHE BEIWYMHBI. HAa OCHOBE aHalM3a YCJIOBHS 3aJaudl 3alHChIBATh
KpaTKOe YCJIOBHE, BBISBIIATH HEJOCTAaTOK JAHHBIX ISl PEIICHHs 3aJaud, BHIOMpATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE Ul €€ PELICHUs, IMPOBOIUTH PAcueThl M CPAaBHHUBATH IMOJIYYECHHOE
3Ha4YeHHEe (PU3NUECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

e pacro3HaBaTh Npo0IEeMBbl, KOTOPHIE MOXXHO PEHIUTH IPH MOMOIIN (PU3NIECKUX METOIOB,
UCTIOJNB3Yysl ONMHMCAaHUE WCCIEIOBAHUSA, BBIICIATH MPOBEPSIEMOE IPEINOI0KEHUE, OLIEHUBAThH
NPaBUIILHOCTH MOPSIIKA IPOBEICHHS UCCIIEOBAHHS, I€IaTh BHIBOBI;

e TIPOBOJUTH OTIBITHI IO HAOIOIEHUIO (PH3UUECKUX SBJICHUN W (PU3NIECKUX CBOHCTB TEI
(kanuJUsIpHBIC SIBJICHHS, 3aBHCHMOCTb JaBJICHUS BO3JyXa OT €ro o0bema, TeMIepaTyphl,
CKOPOCTH TIpOIlecCa OCTHIBAHWS W HArpeBaHMs MPH M3ITYYEHUH OT [BETa H3IIydarouen
(mormnoiaromiell) MOBEPXHOCTH, CKOPOCTh HCIAPCHUS BOJbI OT TEMIICPATYyphl JKHIKOCTH H
IUTOIIAZM €€ TMOBEPXHOCTH, DJIEKTPU3ALUS Tell M B3aUMOJCHCTBUE JIIEKTPUUYECKHUX 3apsiOB,
B3aUMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yalW3alllsi MAarHUTHBIX TII0JIEH TMOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TIOJsS HAa TMPOBOJHHK C TOKOM, CBOWMCTBA JJIEKTPOMArHMTA,
CBOMCTBA  DJICKTPOJABUTATENs  MOCTOSIHHOIO  TOKa).  (OpMyIHUpOBaTh  MPOBEPSEMBIC
MPEIOI0KEHNs, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO O00OpYHOBaHHs, OIUCHIBATH XOJ
OIbITa U POPMYITUPOBATH BBHIBOIBI;

e BBITIOJIHATH TIPSMBIE W3MEPEHHUSI TEMIIEPATypbl, OTHOCUTEIHHON BIAKHOCTH BO3IyXa,
CHJIBI TOKa, HaNpPsHKEHUs C MCIOJIb30BAaHUEM aHAJOTOBBIX NMPUOOPOB U JATUYUKOB (PU3MUECKHX
BEJIMYMH, CPABHUBATH PE3YIbTATHl U3MEPEHUN C YIETOM 33aJaHHOM a0CONIOTHOM MOTPENTHOCTH;

e IIPOBOJUTH HCCIIEJIOBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BENTUYMHBI OT JAPYroi c
UCIIOJIb30BAHUEM TPSIMBIX M3MEPEHH (3aBUCHMMOCTh COIPOTHBICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIA/IA MOMEPEYHOI0 CEUCHHs U YJIeNbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJHHKA,
CHJIBI TOKA, HJIYIIETO dYepe3 MPOBOJHUK, OT HANpsDKEHUS Ha IMPOBOJHUKE, HCCIIEIOBAHUE
MOCIEIOBATEFHOIO W MapajUleIbHOrO  COSIMHEHHH  MPOBOJAHUKOB).  IUIAHUPOBAThH
HCCIIeIOBaHNEe, COOMPATh YCTAHOBKY ¥ BBIMTOJHATH U3MEPEHUSs, CIEYs MPEIOKEHHOMY TUIaHYy,
(buKcUpoBaTh pPE3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH B BHJE TaOmUIl M TpaduKoB, JAeiaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIETOBAHMS;

e IPOBOJIUTh KOCBEHHBIE HM3MEPEHUS (HU3MUECKUX BENMYUH (yIETbHAs TEIIOEMKOCTb
BEIIECTBA, COMPOTHBICHHUE TPOBOJHKMKA, paboTa ¥ MOIIHOCTh 3JCKTPHYECKOTO TOKa):
IUTAHUPOBATh M3MEPEHMs, COOMPATh SKCIIEPUMEHTABHYIO YCTAHOBKY, CIEAys IMpPeII0KeHHON
WHCTPYKIINH, ¥ BEIYUCIIATH 3HAUECHUE BEJTMYUHBI,

e cOOMIOATh TMpaBWJa TEXHUKH Oe3omacHOCTH Tmpu pabore ¢  J1abOpaTOpHBIM
o0opyoBaHUEM;

e XapaKTepU30BaTh MPUHIUIIBI ACHCTBHS U3YUEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB
C omopoit Ha ux ommcaHus (B TOM YHUCIE. CHCTeMa OTOIUICHHs JIOMOB, THTPOMETp, IMapoBas
TypOuHa, amrepMmerp, BOJIBTMETp, CUETUHK AJIEKTPHUUECKOW HEPrHH, 3JIEKTPOOCBETUTENIbHBIC
npuOOphl, HarpeBaTeNbHBIC AIICKTPONPHOOPHI (MPUMEPHI), AIICKTPUYECKUE MPETOXPAHUTEIH,
ANIEKTPOMATHUT, DJIEKTPOJBHUraTelb MOCTOSHHOTO TOKA), HWCIIONB3YsS 3HAaHUS O CBOWCTBAax
(hbU3UYECKUX SBIICHUN U HEOOX0AUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

e PaCIO3HABATh TMPOCThIE TEXHUYECKUE YCTPOWCTBA M HM3MEPUTENbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHUYHBIM pPUCYHKaM (KHAKOCTHBI TEpMOMETp, TEpPMOC, IICHXPOMETD,
THTPOMETp, JIBUTATENIb BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTABIISATH CXEMBI



JJIEKTPUYECKUX LENEeH C IOCIEN0BATEIbHBIM U IMapaJUICIIbHBIM COCAMHEHUEM 3JIEMEHTOB,
pas3nuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIEeH;

e IPUBOAMUTH TNpHUMEPbl  (HAXOAUTh HMHGOPMAIMIO O MPHMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B IOBCEIHEBHOW XHU3HM I obecriedeHus: 6e3011acHOCTH
pu oOpaiieHuu ¢ npudopaMu M TEXHUYECKHMMM YCTPOMCTBaMM, COXpPAHEHMs 310pPOBbS U
COOJIFOICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHUS B OKpYXKaloIleH cpejie;

e OCYLIECTBIATH MOUCK MH(OpMAIK (PU3MUECKOTO COJEepKaHUsI B MHTEPHETE, HA OCHOBE
UMEIOIUXCA 3HAHMUW MW IYTEM CpPaBHEHUS JIONOJHUTEIBHBIX HCTOYHMKOB  BBIICIATH
nH(POPMAIINIO, KOTOPAst SBJISIETCS TPOTUBOPEUHUBOI MIT MOKET OBITH HEIOCTOBEPHOU;

e YICIIOJIb30BaTh IIPU BBINOJIHEHUU Y4YEOHBIX 3aJlaHMi Hay4yHO-IONMYJSPHYIO JHUTEpaTypy
(U3NYECKOTO CONCpXKaHMs, CIPABOYHbIE MaTepHajbl, pecypchl ceTh VHTepHeT, BIAIeTh
IpUeMaMHi KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHMs HHPOPMALMU M3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE IMCbMEHHbIE W KpaTKUE YCTHbIE cOOOLIeHHs, 00001mas
MH(POPMAIINIO U3 HECKOJIBKUX MCTOYHHKOB (PM3MUYECKOTO COJACPKAHMSA, B TOM YHCJE IMyOIMIHO
IIPEICTABIIATh PE3YJIbTAaThl IMPOECKTHOM WM HCCIEAOBATENbCKOM JEATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCHOJb30BaTh HM3YyYEHHBIM MOHATUMHBIN ammapar Kypca (QHU3UKH, COIPOBOXKAATH
BBICTYIUICHHE ITPE3ECHTALIUEH;

e IpY BBINOJIHEHHH YYEOHBIX NPOEKTOB W UCCIECNOBAHUN (U3NYECKUX IPOILIECCOB
pacripesienaTh 0043aHHOCTU B IPYIIE B COOTBETCTBUU C ITOCTABICHHBIMHU 3a/l1a4aMu, CJIECAUTH 3a
BBIIIOJTHEHUEM IUIaHA JIEHCTBUN M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH
BKJIaJ B ACATEIbHOCTb I'PYIIbI, BBICTpPaUBaTh KOMMYHUKATHUBHOE B3aMMOJEHCTBHE, MPOSBIIA
TOTOBHOCTb pa3peliaTb KOHQIUKTHI.

9-i k1ace

K xonmy oOydenus B 9-M KJiacce mpeMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH:

* HCIIOJIB30BAaTh IOHATHSA. CHUCTEMa OTCYETa, MaTepualbHAas TOYKa, TPACKTOPHs,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTo JIBMKeHUs, nedopmartust (ymnpyras, IiiacTHYecKas), TPeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M NEPErpy3KH, LEHTP TKECTH, aOCOIIOTHO
TBEPJIO€ TEJNO, LIEHTP TSHKECTU TBEPJIOTO Teja, paBHOBECHE, MEXaHWYECKHe KoJIeOaHHs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI MUCIYCKAHUs U MOTJIOUIeHUs, anbda-, 6eTa- u
ramMmMma-u3JIy4eHHs], U30TOIIbl, SIJCPHAsI SJHEPreTHKA;

e pa3nuuarh sBICHUsS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBH)KCHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE JBUKEHHE, CBOOOJHOE TMaJeHUE TeJl, PaBHOMEPHOE
JBIDKEHUE T10 OKPYXKHOCTH, B3aUMOJEWUCTBUE TeJ, PEaKTHBHOE JBIXEHHE, KoJiebaTelbHOe
IBIKCHUE (3aTyXalolue W BBIHYXKJICHHbIC KOJICOAaHUs), PE30HAHC, BOJIHOBOE [BIIKCHHE,
OTpaXE€HUE 3BYKA, MPSIMOJUHEWHOE pACIPOCTPAHEHHUE, OTPAKECHUE U IIPEIOMIICHHE CBETa,
[IOJJHO€ BHYTPEHHEE OTPAXKCHHE CBETa, pa3jlokKeHHe Oeoro cBeTa B CIHEKTP M CIIOKEHHE
CHEKTPaJIbHBIX IBETOB, AUCIEPCHUS CBETA, €CTECTBEHHAs PaJUOaKTHUBHOCTb, BO3HUKHOBEHHE
JMHEHYATOr0 CIEKTpPa H3Iy4YCHHUs) 10 OIMMCAHHWI0 MX XapaKTEPHBIX CBOWCTB WM HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE,

e PACIO3HABATH MPOSIBJICHUE U3YYCHHBIX (PM3MYECKUX SBJICHUN B OKpYyKaroiem mupe (B
TOM 4Hcie pu3nuecke sSBICHHS B IPUPOJIE. MPUIMBBI U OTJIMBBI, IBHKEHHUE M1aHeT CoIHeYHOM
CUCTEMBI, PEAKTUBHOE [IBWJKCHHME >KMBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB >XMBOTHBIMH,
36MIIETPSICEHHUE, CEMCMHUYECKUE BOJIHBI, I[yHAaMH, DXO, IL[BE€Ta Te€Jl, ONTHUYECKUE SBICHUSA B
pupoje, OHOIIOTHYECKOe JECHCTBUE BHUIUMOIO, YIbTPapHUOJIETOBOTO M PEHTIE€HOBCKOTO
U3TYYCHUH, eCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHMYECKHE JIyud, pPaTHOAKTUBHOE
U3JIy4€HUE MPUPOJHBIX MHHEPAJIOB, ACUCTBHE pAAUMOAKTHBHBIX M3IYyYCHMM Ha OPIraHU3M



YeJI0BeKa), IPU 3TOM MEPEBOUTH MPAKTUUCCKYIO 3314y B YU€OHYIO, BBIICIATh CYIICCTBCHHBIC
cBoiicTBa (MpHU3HAKK) (U3UIECKUX SIBIICHHIA;

e OMHKCHIBATh M3yYCHHBIC CBOWMCTBA Tell M (DH3UYECKHE SBICHUS, UCIONB3YS (PU3NUECKUE
BeIMYUHBI (CPEIHAS U MCHOBEHHASI CKOPOCTh TeJja IIPH HEPABHOMEPHOM JIBUKEHHUH, YCKOPEHHE,
MepeMeIeHne, IMyTh, yrioBas CKOPOCTh, CHJIA TPEHUS, CHUJIa YHOPYTOCTH, CHJIa TSIKECTH,
YCKOpEHHE CBOOOJHOIO IMaJIcHUs, BEC TeJa, MMITYJbC Tejla, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa ¥ MOINHOCTh, MOTCHIMATbHASI JSHEPTUsSl Tela, MOJHITOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHIIMAJIbHAS DHEPIHs CXKATOM TNMPYKUHBI, KUHCTHUYECKAs SHEPrus, IOJHAs MEXaHHYECKas
SHEprusi, MEPHUOJ W YacToTa KoJeOaHW, JUIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOpPOCTh CBETa, IOKAa3aTellb MPEIOMJICHHS CPEIbl), IPHU OMMCAHWH IPABUIBHO TPAaKTOBAThH
(u3HYECKUN CMBICT UCTIOIB3YEMbBIX BEIIMYMH, 0003HAUCHUS U CIUHUIBI (PHU3UICCKIX BEITUYHH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYCCKYIO BEJIUYMHY C JPYTHMH BEIIMYUHAMH,
CTPOUTH TPaQUKH U3YUECHHBIX 3aBUCUMOCTEH (PH3NIESCKHUX BEITHYMH,;

e XapaKTepU30BaTh CBOWMCTBA Tell, (PU3UYCCKUE SBJICHUS M IMPOIECCHI, MCIOIb3Ys 3aKOH
COXPAaHCHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPIIO3UIIUNA CHJI, TIPHHIIUIL
OTHOCUTENIbHOCTH [ anmies, 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHUS HMITYJIbCa, 3aKOHBI
OTPaXKCHUS W TIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO W MACCOBOTO YHCEN IMPHU
SJICPHBIX PEaKIUsAX, TP 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHHUE;

e O0BACHATH (DU3MUECKHE IPOLECChl M CBOMCTBA TEJI, B TOM YHCIC M B KOHTCKCTE
CUTYaIui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPHUYUHHO-CIICICTBEHHBIC CBSI3H,
CTpPOUTH OOBACHEHHE U3 2—3 JIOTHYECKHX IIaroB C ONOpoil Ha 2-3 HM3yYEHHBIX CBOMCTBA
(bU3NIECKUX SBICHUH, GU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e peIaTh pacyeTHbIC 3a7a4un (OMHpArOIIUecs Ha CHCTEMY U3 2—3 YpaBHEHHI), UCIIOIb3Ys
3aKOHBI W (OPMYJIBI, CBS3BIBAONINE (DU3UUYCCKHEC BEIMYMHBI. HA OCHOBE aHAIHM3a YCIIOBUS
3aJjaun 3allUChIBaTh KPAaTKOE YCIIOBHUE, BBISBIATH HEAOCTAIONIUE WU H30BITOYHBIC JIaHHBIE,
BBIOMpATH 3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIC JJISI PEIICHMSI, IPOBOJIUTH PACUCTHl H OIICHUBATH
PEATUCTUYHOCT OMYYEHHOTO 3HAUEHUS! (PU3MUECKON BETUYNHBI,

e PACIIO3HABATH MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH MPHU MTOMOITN (PU3MIESCKUX METOJIOB,
UCIIONIb3YSl OMHCAHHWE WCCIEAOBaHUS, BBIACIATh IMPOBEpPSEMOE MPEANON0KEHNE, OIICHUBATh
MPABWJIBHOCTh TOPSJIKA TIPOBEACHHS HWCCIICIOBAHUS, JeJIaTh BBIBOIBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOICHUN U OTIBITOB;

e TIPOBOJIMTH ONBITHI 110 HAOTIOICHHUIO (PU3NICCKUX SBJIICHUN WM (DHU3UYECKUX CBOMCTB TEJ
(u3yuenue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCHMOCTH IMEpUOja
KoJIe0aHui TPYKMHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTYABl MalbIX KOJNeOaHWii, MPSIMOJIMHEHHOE pAaCIpOCTPaHEHHE CBETa, PaslioKEeHUe
0eroro cBera B CIEKTP, W3YYECHHE CBOWCTB HM300paKEHUS B IUIOCKOM 3€pKajie UM CBOHCTB
M300pakeHUsl TpeaMeTa B COOWparoliel JHWH3e, HaONIOJCHHWE CIUIOMIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIyUEHHS ). CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, ONMUCHIBATH XOJI OTBITA M €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIHI,

e IPOBOMTH TP HEOOXOJUMOCTH CEPHIO TPSMBIX HW3MEPCHHM, ONpECNss CpeaHee
3HA4YCHUE U3MEpsieMOoi BenmnunHbl (POKYyCHOE paccTosHUE COOMparoIiei JTHH3bI), 000CHOBHIBATH
BBIOOp criocoba n3Mepenus (M3MEPUTETHHOTO PUOO0pa);

e IPOBOANTH HCCIEAOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BENUYMH C WCIOJIb30BAHUEM
NPSIMBIX HM3MEPEeHHH (3aBUCHMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBH)KEHUH O€3
HAYaJIbHOM CKOPOCTH, MEpHojaa KOJeOaHW MaTeMaTHYEeCKOTO MasTHUKA OT JUIMHBI HHUTH,
3aBHCHMOCTH yIJIa OTPAKCHHS CBETA OT yrjla MajJeHUs U yrja MpeJOoMIICHUs OT yria HaJcHHs):
TUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY, (PHKCUPOBATH PE3yIbTaThI
MOJIYYCHHOM 3aBUCUMOCTH (PU3WYCCKUX BEIWYMH B BUIC TAOIHII M TPapUKOB, JCJIaTh BHIBOJIBI
0 pe3yNibTaTaM HCCIeAOBAHNUS;



e IPOBOJIUTh KOCBCHHBIC W3MEpeHUs (U3UYECKUX BeNWYMH (CpelHsisE CKOPOCTh |
YCKOpPEHUE Tela IpU PaBHOYCKOPEHHOM JBI)KEHUH, YCKOpPEHHE CBOOOJHOro IaJeHus,
KECTKOCTb MPYKUHBI, KO3()(UIUESHT TPEHHs CKOJILKECHUS, MEXaHW4YecKast paboTa ¥ MOILTHOCTb,
4acToTa M MepUoj KoleOaHUH MaTeMaTHUECKOro U NPYKUHHOI'O MAasTHUKOB, ONTHYECKas CHUJa
coOuparoliell  JIMH3bI, PAJAMOAKTUBHBIN  (OH): IUIAHMPOBATH W3MEpPEHHs, COOMpPATh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHMS], CIIEAYs NPEAJI0KEHHON HHCTPYKLUH,
BBIUUCIIATH 3HAUEHUE BETMUMHBI U aHAJTM3UPOBATh MOJyYCHHBIE PE3YIbTAThl C YUETOM 3aJaHHOM
MOTPEUIHOCTH U3MEPEHUi];

e cOOMIOATh TMpaBWJIa TEXHUKH Oe3omacHocTH mpu pabore ¢ J1abopaTOpHBIM
o0opy0BaHUEM;

e Pa3NMYaTh OCHOBHBIC MPHU3HAKM M3YYEHHBIX (HU3MUECKUX MOJENEH: MaTepHaabHas
TOUKa, a0COJIIOTHO TBEPJOE TEJIO, TOUEUHBI UCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIaHEeTapHas
MOJIENIb aTOMa, HYKJIIOHHAsI MOJIENIb aTOMHOT'O SI/1pa,;

* XapaKTepU30BaATh NPUHIUIBI ACHCTBHS U3YUEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB
C omopoil Ha ux omucaHus (B TOM YHUCIE. CIUIAOMETP, NATYMKH IIOJIOKCHHUS, PACCTOSIHUS U
YCKOpEHHUs, pakera, »3XOJOT, O4YKH, Mepuckom, QoToanmapar, ONTUYECKUE CBETOBOJIHI,
CIIEKTPOCKOII, JTO3MMETp, Kamepa BuibcoHa), MCHONB3ysl 3HAHUS O CBOWCTBAX (UIMUCCKHX
SBJICHUH U HEOOXOUMble (PU3HUECKUE 3aKOHOMEPHOCTH;

e UICTIOJIB30BaTh CXEMBbI M CXEMATUYHBIC PUCYHKH HM3yYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENbHBIX TNPUOOPOB U TEXHOJIOIMYECKMX IPOLIECCOB IPU  PpEIIEHUH ydeOHo-
MPAKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JIJISl MOCTPOSHHS N300paKeHUH B MJIOCKOM 3€pKaJie U
coOuparoIei JIMH3e;

e IPUBOAMUTH TNpHUMEpPbl  (HAXOAUTh HMHGPOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOU XHU3HM JUIs obecriedeHus: 6e30MacHOCTH
npu oOpamieHnH C TpHOOpaMH W TEXHHYECKHMMH YCTPONCTBAMH, COXPAHEHUS 3I0POBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEICHHUS B OKpY Karollel cpejie;

e OCYIIECTBIISITh TOWUCK WHpOpMAMKu  (PU3MYECKOTO CONEpKaHWS B  HMHTEPHETE,
CaMOCTOSITENTbHO ~ (OpPMyNUpPYs  MOMCKOBBIA  3ampoc, HAXOAWTh MYTH  ONpeNeleHus
JOCTOBEPHOCTH TIOJTYYEHHOW MHPOPMALIMU HA OCHOBE MMEIOIINXCSI 3HAHUH W JTOTIOIHUTEIBHBIX
HCTOYHHUKOB,

e MICTIOJIB30BaTh MPU BBITIOJHEHWH Y4YEOHBIX 3aJlaHWil HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
¢u3nyeckoro colepXkaHus, CIpPaBOYHbIE MaTepHajbl, pecypchl ceTu HHTepHeT, BiIajeTh
IpUeMaMHl KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHusi MHGOpMAlMU M3 OJIHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

e CO3JIaBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHNS Ha OCHOBE WH(POPMAIINU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJCpXKaHUsA, MyOJMYHO NPEACTaBIATh Pe3yJIbTaThl
MIPOEKTHON WJIM HCCIIEOBATENBCKON NIEeATENFHOCTH, TPH ASTOM TPAMOTHO HWCIIOJE30BATh
M3YyYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKu U CONMPOBOXKAATH BHICTYIICHHE
MIPE3CeHTAIMEN C YIeTOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.

TemaTnueckoe NJIaHUPOBaHUE

8- Ki1ace

Ne | Hanmenopanue | KOTMYECTBO YaCcoB

n/ |pa3aejioB H TeM
n | mporpaMmsl

DaekTpoHHbIE (HH(POBHIE)

Beer | KoutposbHbI | IIpaKTHYECKH | oGpasoBaTebHBIE PeCypPChI
0 e padoThbI e padoThbl




Paszgea 1. TenjioBbie ABJI€HNA

Bbubmnorexa ®I'UC «Mos

Crpoenue u
mkosa» — lesson.academy-

1.1 ceoiictea ! content.myschool.edu.ru/03/0
BEIIeCTBa 8
dusuka, 8 xitacc, PI'AOY
TeroBwie

1.2 HDOLECCLL 21 1 5 HITO «Axanemust
pott MuHnpocsemenus Poccum»

Wroro mo pazneny 28

Paznen Z.BHCKTqueCKI/Ie U MAarHuTHbBIC SIBJICHUSA

DIIEKTpUYECKHE
3apsiIbL.

2.1 | 3apsoKkeHHBIE Tena 7 1
U UX
B3aMMOJICIICTBHE

ITocTossHHBIM
2.2 | aneKTpUYeCcKui 20 1 7
TOK

23 MaruutHsie 6 1 15
SIBJICHUS

DNeKTpoOMarHuTHa
ST MHTYKITUS

2.4

Hroro no paszneny 37

[ToBTOpeHue 3

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 3 14,5

9-i KJ1ace

KosnyecTBo yacoB DJexkTpoHHblie (MppPoBbIE)

Ne | HammeHnoBaHue
o0pa3oBaTe/bHbIE PeCypChl

n/ |pa3aesioB u TeM
0 | mporpamMMbl

Bcer |Konrtpoabusl | [IpakTHueckun
0 e padoThbI e padoThI




Pasznea 1. Mexannueckue siBJeHUSA

MexaHnuuaeckoe bub6auorexa ®I'UC «Mos
1.1 |ABWKeHHE 1 10 1 mkoja» — lesson.academy-
"™ | ciocoObI ero content.myschool.edu.ru/03/0
OIMCAHUS 9
BsanMorelicTBIe dusuka, 9 ximacc, PI'AOY
1.2 A 20 1 3 JITO «Axanemus
Tell
Munnpocgemenus Poccumn»
13 3aKOHBI 10 3
COXpaHEeHUs
Utoro no pazneny 40
Pasznen 2.Mexanuuyeckue Ko1e0aHNsA U BOJTHbI
21 Mexanudeckue v 3
KOJIeOaHus
29 Mexanudeckue 8 1 3
BOJIHBI. 3BYK

Hroro no pazaeny 15

Paznen 3.3J’leKTp0MaFHI/ITHOQ moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DJEeKTPOMAarHUTHO
e moJie u
3.1 6 2
AJIEKTPOMArHUTHBI
€ BOJIHBI
Uroro mo pazneny 6

Pasznen 4.CBeToBbBIE SIBJICHHS

3aKoHbI
4.1 | pacpocTpaHeHus 6 2
cBeTa

JIuH3eI U
4.2 | ortnueckue 6 3
prOOpbI

Paznoxxenne
4.3 | 6emnoro ceera B 3 2
CIICKTP

Hroro no paszneny 15

Pa3zngen 5. KBaHTOBbIE IBJICHUSA

5.1 | Uciyckanue u 4 1




IIOTJIOMICHUEC CBCTA
aTOMOM

59 Crpoenue
"~ | atoMHoOTO sizpa

5.3 | SflnepHble peakuu

7 1

Hroro no pazneny

17

Pa3nen 6.11oBTOpPHTEIHHO-00001IAIOIINIT MOTYTb

[ToBTOpEHME M
00001eHue

6.1 | conepkaHus Kypca
¢busuku 3a 7-9-i
KJ1acc

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 3

27
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