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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO 0O0ImIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIO)KEHHI M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yuéToM deaepanbHoil pabodeit mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Duznkay.

Conmepxanue mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYalOIUMXCS M OPraHH3alyi0 H3y4YEHUs
Gu3NKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOYUEHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMS.

[Iporpamma no u3uke ycTaHaBIMBAET paclpe/iejieHue yueOHOro MaTeprana
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJECPKAHUS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEHN 00y4aromuXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOAUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUECOHBIX
MIPEAMETOB, OCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEN, OMOJI0THEN, acTpoHOMUEH U pu3ndeckoi reorpadureii, BHOCUT
BKJIaJI B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBISET HaubOojee siICHbIC
oOpasipl MPUMEHEHHUs] HAyYHOT0 METOZa MO3HAHMS, TO €CTh CI0Cc00a MOIydYeHHUs
JOCTOBEPHBIX 3HAHUN O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (pU3Mueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
0o0pa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TMPEINOJAracT OBJAJCHHUE
CIEAYIOINIMMUA KOMIETEHTHOCTSIMH, XapaKTepU3YIOUIMMH €CTECTBEHHOHAYYHYIO
TPAMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIIEHWBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl IOJIYYEHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKM Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHMs
onpenenensl B Konueniuu mnpenonaBaHus yyeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTeNnbHBIX oOpranuzanusx Poccuiickoit  ®Denepanuu, peann3yOIUX
OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHON peIIeHHuEM



Konnerun MunucrepcrBa npocsemienus: Poccuiickoit deaeparuu (MpoTokosa oT 3
nexadps 2019 r. Ne [TK4BH).
Heau usyvyenust pusuku:

NpUOOpETEeHUE HHTEpeca W CTPEMIICHUS OOydYarolUXCi K HAy4YHOMY
W3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpoBaHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3y4eHHs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoOBaHUE MPEACTABICHUNA O POJU (DUBMKK ISl Pa3BUTHSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHre 3THUX TIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a4aY:

npuoOpeTeHue 3HaHWUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NpUOOpPETEHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PCIICHHUS TMPOCTCUINTUX PaAcUYETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOJHBIC SIBJICHUS U BBIMOIHSATE OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTANIbHBIC HCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEl PU3NUECKOTO COAEp>KaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHWE NH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3yuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

oOpasoBanust oTBoaUTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEM0), B 8
Kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kinacce — 102 yaca (3 yaca B HesIelo).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIHITOB HOCUT PEKOMEHIaTEILHBIN XapaKTep, yUUTeNb JAEIaeT BHIOOpP MPOBEICHNUS



1ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CMCcKa SKCIIEPUMEHTAJIBHBIX 3a/JaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COIEPKAHUE OBYYEHUA

8 KVIACC

TenoBble ABICHUA.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETHYECKOM TEOPUU CTPOECHUS
BemiecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKOM TEOPHUH.

Monenn TBEPAOTO, XUAKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannnueckue u amopgubie tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYJSIPHO-KMHETHYECKOW TEOPUHU.
CmaunBaHMe U KanWUIIpHBIE SBICHUS. TeIIoBOe pacliupeHue U CKaTHE.

Temneparypa. CBs3p TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yacTull. BHyTrpeHHsst sHeprus. CrocoObl H3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIUIonepeaaya u coBepiieHre padboTel. Buasl Temionepenaun: TemionpoBOIHOCTD,
KOHBEKIUS, U3TyUEHUE.

KonuuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BELIECTBAa. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIsioBoro OanaHca. [lmaBnenue u
OTBEPJICBAHME KPUCTAJUIMYECKMX BELIECTB. YJIeJIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konzaeHcauus. Mcnapenue. Kunenue. YiaenpHasi Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(HEPHOro
JaBJICHMSL.

BrnaxunocTts BO3myXa.

DHeprus TOIUIMBa. Y JebHas TEIJIOTa CrOPaHMsL.



[Tpunnuner paboThl TermoBbiX ABurareneid KIIJ[ TemmoBoro aurarters.
TeruioBble IBUTATEIN U 3aIIUTa OKPYKAIOIICH CPEIbl.
3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIIeCcCaXx.
Hemoncmpayuu.
1. HabmroneHnue OpoyHOBCKOTO ABUKEHUSI.
2. Habmonenue muddysun.
3. HaGmronenue siBlIeHHN cMaurBaHUS U KaWJUIAPHBIX SBICHHM.
4. HaOnrogeHue TeraoBOTO pacIuPEeHUS TE.
5. M3MmeHeHue AaBieHUs raza Mpu U3MEHEHUU 00bEMa U HArpeBaHUM WIIU
OXJIAKICHUH.
IIpaBuna usmMepeHus TemMIepaTypsl.
Buae! reronepenayn.
OxnaxAeHue MpU COBEPIIICHUN paOOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEITHUMHU CHJIAMHU.
10. CpaBHEHHE TEMIIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.
11. HaOmronenue kumeHus.
12. HabnroeHue nocTosTHCTBA TEMITEPATYPBI ITPH ILIABJICHUU.
13. Mojieau TEeIJIOBBIX JBUTATEICH.
Jlabopamopnvie padbomot u onvimeol.
1. OmnbITHI O OOHAPYKESHHIO ICHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.
2. OnpITHI O BRIPAIIMBAHUIO KPUCTAIIJIOB ITIOBAPEHHOM COJIM MJIM caxapa.
3. OnpITEl TI0 HAOJIIOJACHHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KHIKOCTEH H
TBEPIBIX TEIL.
4. OnpenencHue AaBICHUS BO3AyXa B OaJNIOHE IIIPHIIA.
OnbIThl, IE€MOHCTPUPYIOIIUE 3aBUCUMOCTDH JIABJICHHS BO3JyXa OT €ro
00bEéMa M HArpeBaHUS WA OXJIKICHHS.
6. [IpoBepka runoressl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJONKA KUIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPATyPhI.
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7. HaGmronenne wu3MEHEHHMS BHYTPEHHEW OHEpPrUM Tella B pe3ysbTare
TeruIonepeaadr ¥ paboThl BHCITHUX CHJI.

8. HccnenoBaHue sBICHHUS TEIJIOOOMEHA MPH CMENIUBAHUHU XOJIOJHON H
ropstYeN BOJIBL.

9. OmpeneneHre  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJOW  MpHU
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIHJIMHIPOM.

10. Onpenenenue yaeabHON TEI0EMKOCTH BEIIECTBRA.

11. MccnenoBanue nporecca HCIapeHHUsl.

12. OnpenesieHre OTHOCUTEIBLHOMN BIaKHOCTH BO3AyXa.

13. Onpenenenue y1eJIbHOM TEMI0ThI IUIABJICHUS JIbJIA.



DJleKTPpUYEeCKUEe U MATHUTHBbIE SIBJICHUSI.

OnekTpu3auus Tenl. J[Ba poaa dIeKTpUUecKuX 3apsaoB. BzammoneiicTBue
3apspDKeHHBIX  Ten. 3akoH KymoHna (3aBUCMMOCTh  CHJIBI  B3aWMOJICHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPSAJI0OB U PACCTOSIHUS MEXKY TE€JIaMM).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH anekTpudeckoro mods. [IpuHiun
CYHEPHO3ULINH JICKTPUUECKUX TTOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsioB. DJIEMEHTAPHBIA JJICKTPUUECKUMN 3apsii.
Ctpoenue aroma. IIpoBONHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPaHECHUSA
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTouyHMKN TOCTOSSHHOTO TOKa. JIeWCTBUS DIIEKTPUYECKOTO0 ToKa (TEIUIOBOE,
XUMHYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJEKTPUYECKOE  HAIpSKEHHE.
ComnpoTuBIiieHHE TPOBOJIHHUKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
1S ydacTka nenu. [locimenoBaTenpbHoe U apayieIbHOE COSIMHEHNUE MPOBOIHUKOB.

Pabota M MOIIHOCTH 3JIEKTpUYECKOrO TOKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKUE UENU U MOTPeOUTEN 3MEKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHbIE MarHUTHI. B3anmoneiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe
nojie. MarauTHoe moJjie 3eMJIM W €ro 3HaueHue I >KU3HM Ha 3emue. OnbIT
Opcrena. MarouTHOE MOJI€ 3JIEKTPUUYECKOTO ToKa. [[puMeHeHne 3neKTpoMaruuToB
B TeXHUKE. J[efICTBHE MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENb
NOCTOSTHHOTO  TOKa. VICIOJIb30BaHHWE  BJIEKTPOJBHUTATENE B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 3JIEKTPOMArHUTHOM MHAYKUuU. [IpaBuio Jlenna.
DIIEKTPOTreHEepaTop. Cnoco0b1 MOJIYYEHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DIIeKTpU3aLus Tell.

JIBa poaa »IEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJL.
Y CTpOUCTBO U AEHCTBUE MIEKTPOCKOIIA.

DNEeKTpoCcTaTUUEeCKass MHIYKIIHS.

3aKOH COXPaHEHMS AIIECKTPUUECKUX 3apsI/IOB.

[IpOBOHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPAYECKOTO OIS,

HMcTOoYHHMKHM MOCTOSTHHOTO TOKA.

JIeCTBHS SIIEKTPUUYECKOTO TOKA.

10. DJIEKTPUUYECKUN TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIi1 pazps.

N3MepeHne cuitbl TOKa aMIEPMETPOM.

N3mepeHne 31eKTpUIeCKOro HalpsiKEHUs! BOJIbTMETPOM.

Peocrtar 1 marasus cOnpoOTHBIICHHN.

B3anmoneiicTBrE NOCTOSIHHBIX MArHUTOB.

MopaenrpoBaHuE€ HEBO3MOKHOCTH Pa3/I€JIEHUs IMOJOCOB MAarHUTA.
MopaenupoBaHu€ MarHUTHBIX MTOJIEN MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarsnuTHo€ 1oJie TOKa. DJIEKTPOMarHur.

JlelicTBE MarHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccenenoBanue sSBICHUS DIIEKTPOMAarHUTHOW MHAYKIIHH.

OmnbrTer @apages.

3aBUCHMOCTh HANpPABJIEHUS WHIAYKIIMOHHOTO TOKa OT YCJIOBHUW €ro
BO3HUKHOBEHUSI.

DNeKTpOoreHepaTop NOCTOSSHHOTO TOKA.

Jlabopamopnvie padbomot u onvimol.

1.
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10.
11.

12.

13.

OnpiTel 1O HAOTIOACHUIO AJICKTpU3AIMHM  TeNl HWHAYKIMEH | MpH
CONPUKOCHOBEHHUHU.

HccnenoBanne MAEWCTBUS DJIEKTPUYECKOTO TIOJII HA TPOBOJHUKUA U
JTUDIIEKTPUKHU.

CoOopka u mpoBepka pabOThI JIEKTPUUECKOH IIEMU MOCTOSIHHOTO TOKA.
N3mepenne u peryaupoBaHUe CUITBI TOKA.

N3mepenne u peryaupoBaHe HAMPsHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTh AIIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJM TONEPEUHOTO
CCUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOKECHHS HAIPSHKCHUH TPU  TOCISI0BATEIIBHOM
COCIMHCHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKa MPHU MapaUIeIbHOM COCIWHEHUU
PE3UCTOPOB.

Onpenenenre padoOThI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHrie  MOIIMHOCTH  DIJIEKTPUYECKOTO TOKA, BBIACISAEMON Ha
pe3ucTope.

HccnenmoBanne 3aBHCUMOCTH CHIJIBI TOKa, WAYIIETO 4Yepe3 JaMIIOYKY, OT
HaIpsHKEHUs Ha HEll.

Onpenenenue KII/] narpeBarensi.



14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanne MarHuTHOTO B3aUMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOrO TMOJSL  IOCTOSIHHBIX ~ MAarHUTOB TP X
O0OBEMHEHUH U pa3/IeIICHUN.

HccnenoBanue nemMcTBUS SNEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnbITel, JIEMOHCTPUPYIOLIWE 3aBUCHUMOCTh CHJIBI  B3aUMOJIECHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA ¥ HAPABJIEHUS TOKA B KaTYIIKE.
N3ydeHne 1ercTBUS MArHUTHOTO TIOJISI HA IMIPOBOIHUK C TOKOM.
KoHcTpynpoBanue u u3ydeHne paboThI JJIEKTPOIBUTATEIIS.

N3mepenue KIIJ anekTpoaBUraTeibHON YCTAHOBKH.

OnbITEl 1O HKCCIENOBAHUIO SIBJICHUS DSJEKTPOMATHUTHOM WHIYKIHH:
MCCIIEIOBAHUE H3MEHEHUM 3HAYCHMS W HAIPABICHUS WHIAYKIIMOHHOIO
TOKa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbrare usyueHnus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOI0 BOCTIMTAHMSI:

- IPOSIBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3nuecKoil HayKu;

- IEGHHOCTHOE OTHOIIEHHUE K JIOCTUKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa’KAaHCKOr0 ¥ 1YXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJEHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HAaHHE BAXHOCTH MOPAJIBHO-ITUYECKUX MPUHIIUIIOB B JCATEILHOCTH
Y4EHOT0;

3) 3cTeTHYECKOro BOCIIUTAHMSA:

- BOCHPHATHE ICTETHYECKUX KayeCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHMS

- OCO3HAaHME IEHHOCTH (U3NUECKON HayKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILEH COCTABIISIOLICH
KYJIBTYPHI;

- pa3BUTHUE HAay4yHOM JIOOO3HATEIBLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NeSTEeHbHOCTH,

5) dopmupoBaHusi KyJbTYPbI 310POBbS U IMOUUOHAIBLHOI0 0JIATOIOJIYYHS:
- OCO3HaHUE IIEHHOCTH ©0e30macHOro o0pas3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOr0 TMOBEJCHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUECKHUM U TEIUIOBBIM 00O0pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

- ¢c(popMHUPOBAHHOCTH HaBbIKa peieKCUU, TPU3HAHUE CBOETO MpaBa Ha OIITUOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) Tpyn0BOrO BOCIMTAHUS:

- aKTHUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3alllKi, Tropoja, Kpasi) TEXHOJOTUYECKOH U



COIMAIPHOW HANPABJICHHOCTH, TPEOYIOIINUX B TOM YUCJIE U (PU3MUCCKUX 3HAHU;

e - MHTEPEC K MPAKTUYECKOMY M3yUCHHIO MPOGECCHid, CBI3aHHBIX C (PH3UKOI;

e 7)3K0JI0rH4eCKOro BOCIIMTAHMSI:

e - OpDHCHTAIMS HAa NMPUMCHCHHE (PM3WYCCKUX 3HAHWHA IS PEIICHUS 3aJad B
00JIacTH OKpY’)KAIOIIEH Cpenapl, IJIaHUPOBAHMS IOCTYIIKOB W OIEHKH WX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYKAIOMIEH CPEJIbI;

e - OCO3HAHHE TJIOOAJBHOTO XapaKTepa AKOJOTHYCCKUX IMPOOJEM M IyTeH HX

pelICHMUS;

e 8) agmanTanuu K HM3MEHSIIOIMIMMCS YCJOBHUSM COLUAJBHON W NPHUPOTHON
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TMPHU BBINOJHEHUH HWCCICIOBAHUN U
POCKTOB (hU3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTUX;

e - TIOBBIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH YEpe3 IPAKTUUYECKYIO
NeSATEeIIbHOCTD;

e - MOTPeOHOCTH B (POPMHPOBAHUU HOBBIX 3HAHHI, B TOM YuCie (OPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nacTu
(du3uKwy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHS B TPUOOPETEHUHU HOBBIX (DU3UUECKUX 3HAHUIA;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKAa CBOMX JEHCTBHHA C Y4YETOM BIIMSIHUS Ha OKDPYXAIOLIyK Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHUs TPOrpaMMBbl 10 (PU3UKE Ha YPOBHE OCHOBHOTO 0OIIIETO
oOpazoBanusi y oOydaromierocsi OyayT chOpMUPOBaHBI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONME TO3HABATEIbHbIE YHUBEPCAIbHBIC yUeOHbIC TCHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJIbHBIC  y4uyeOHBIC  JEHCTBUSA, PETYJISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

ba3oBble Jilornueckue aeiicTBUA:
e BBUBIATH M XapaKTEpPU30BaTh CYIICCTBEHHBIE TMPU3HAKU OOBEKTOB
(stBIICHU);



yCTaHABJIMBAThH CYIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS AJIs
000OIICHHS U CPaBHEHHS,;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX ¥ HAOIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SBICHUSM;
BBISIBJISITH MIPUUYMHHO-CJICCTBEHHBIE CBA3H MPH W3YYCHUU (U3NUECKUX
SIBIICHUH U TPOIIECCOB, JIeJaTh BHIBOJIBI C HCIIOIb30BAHUEM JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pelieHus yueOHo! (pU3nIecKoil 3ajaun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pElIeHHs, BbIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabCcKue 1eCTBUSA:

MCITOJIB30BAaTh BOIIPOCHI KAK UCCIIEA0BATEIILCKUI HHCTPYMEHT ITI03HAHNS;
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb U JOCTOBEPHOCTh HH(pOpMalHIo,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIMPOBATh 0000IIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEATOIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSTh Pa3IUIHBIC METObI, MHCTPYMEHTHI W 3aMpPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMM WJIA JAHHBIX C y4ETOM MPEMIOKEHHOU Yy4eOHOU
(bu3nIeCKOn 3a7a9H;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh  ONTUMAJBHYIO (OpPMY  TIPEICTABICHHUS
uHDoOpMaAIUl W WUTIOCTPUPOBATH peliaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, uarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiicTBUS:

B XOJ€ OOCYXIEHUsI Y4eOHOro Marepuania, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TeMbI U
BBICKA3bIBaTh WU, HAllICHHbIE HA pELICHUE 3aJaud U TMOIAepKaHHE
0JIaro’KenaTeIbHOCTH OOIICHNUS

COMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHUKOB
nuarnora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIHI;



BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEICTABIATh PE3YIbTATHI BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHON U MHANBUIYAJIbHON
paboTHI IPU PEIICHUN KOHKPETHON (PU3UUIECKON MPOOIIEMBI;

IPUHUMATh LIEJId COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATh JCHCTBUS
no €€ JOCTI)KEHHUIO: paclpelesiaTh PO, OOCYXKJIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJibTara Mo
CBOEMY HaIIPaBJIEHUIO U KOOPAUHHUPYS CBOM JEHCTBUA C IPYTUMHU YJI€HAMU
KOMaH/Ibl;

OLICHUMBATh Kauye€CTBO CBOETO BKJIaJa B OOUIMI HPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryiasiTuBHbBIC YyHUBEpPCAJIbHbIEC Y4eOHbIE IeHCTBUS

Camoopranuzanus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIe, NPUHATHE PEIICHUN
TpYHIoH);

CaMOCTOATENLHO COCTABJIATH AITOPUTM PelIeHHs (PU3UUECKON 3a1auu WK
IUIaHAa MCCIICZOBAHUSA C Y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI pELICHUM;
JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJVICKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYyallMU U MpeJjiarath iaH €€ U3BMEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HENOCTHKEHHUS)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YMCIIE B XOJ BBIOJHEHHUS
(bu3MYecCKOro UCCIEJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUid, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUSIM;

CTaBUTb C€0s1 HA MECTO JIPYroro 4eJI0BEKa B XO/I€ COpa WM JUCKYCCUU HA
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpPU pEIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



INPEJMETHBIE PE3YJIbTATDBI
K xonIty oOyueHus B 8 kjiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMUECKHUE U
amop(HbIe Tena, HACHINICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHSISI SHEPTUs, TEIUIOBOM JBUTaTeb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JNEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE M CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANMJUISIPHBIEC SIBJICHUSA, UCIIAPEHHE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIyYEHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, AEHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MArHUTOB, JIEWCTBUE
MarHUTHOTO TOJSl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHIYKIUS)
M0 OINHWCAHMI0O MX XapAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBIICHUNA B
OKpYXalollleM MHpEe, B TOM 4YHCIe (U3UYECKHE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE W KaNWUISIPHbIE SBJICHUS B MOPHUPOJIE,
KpUCTaUIbI B mpupoje, uziaydenue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra, dJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, DJIEKTPUUYECTBO KUBBIX OPTraHW3MOB, MarHUTHOE
noJie 3eMiiu, Aperid morocoB, poJib MArHUTHOTO TOJIS JIJ1s )KU3HH Ha 3emuie,
MOJISIPHOE CUSIHUE, TMPU HTOM TMEPEBOAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBJICHUH;

OINKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeIUloTa
MJIaBJICHUsI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHMs, yjAelbHAs TeIuioTa
CropaHusi TOIUIMBA, KOA(P(GUIIMEHT TOJIE3HOr0 JEWUCTBUSL TEIJIOBOM



MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3apsi]l, CHIIa
TOKA, 3JIEKTPUUECKOE HAIPSHKEHHE, COTPOTUBIICHUE POBOAHHUKA, YAEIBHOE
COIPOTHBIICHUE BEIIECTBA, paboTa W MOIIHOCTh JJIEKTPUUYECKOTO TOKA),
IIPU OMKUCAHUU MPABUIIBHO TPAKTOBATh (PU3HUYECKHUI CMBICT UCIIOJIB3YEMbBIX
BEJMYMH, OOO3HAUYEHUS W EIUHULIBI (PU3NYECKUX BEJIMYMH, HaXOIUTh
bopMyIbl, CBS3BIBAIOUIUE JIAHHYIO (U3UYECKYI0 BEIUYUHY C APYTHMHU
BEJIMYMHAMH, CTPOUTH T'paUKM W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYMH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Yd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHMSI BEIIECTBA, MPUHLHUI CYNEPHO3UIMH TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa i ydacTKa LEMu, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BhIPAXKEHUE;
OOBSCHATh (PU3NYECKHE TIPOLECCHl W CBOMICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTyallUll IMPaKTHKOOPUEHTHUPOBAHHOI'O XapakKTepa: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTMYECKHX
iaroB ¢ omnopoi Ha 1—2 H3y4YEHHBIX CBOWCTBA (DPU3UUYECKUX SIBJICHUM,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—-3 JEUCTBUSA, HCMOJIb3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBAONINE (PU3MYECKHUE BEIUYMHBI: HA OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BbIOMpATh 3aKOHbI U (HOPMYIIbI,
HEOOXOJUMble JJisi €€ pelIeHHs, NPOBOAUTH pPACUEThl U CpPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEUIUTh NpPU MOMOIIU
(U3MYECKUX METOJO0B, MCHOJb3Yys ONMUCAHUE HCCIEIOBAHUS, BBIICISThH
NPOBEPSIEMOE MPEANOJOKEHNUE, OLICHUBATh MPABWIBHOCTh MOPSAJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMNBITHl MO HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
¢uznyecKuX CBOWCTB Te (KanWUISPHbIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHHUS
BO3/lyXa OT ero o0bEMa, TeMnepaTrypbl, CKOPOCTH IMpoliecca OCThIBAaHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT ILIBETa H3JIydaromieil (MOrJIoNaroIei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHMs BOJBI OT TEMIIEPATyphl KUIKOCTU U
IVIOIAA €€ IOBEPXHOCTH, OJJIEKTpH3alus TeJl W B3aUMOJCICTBUE
ANEKTPUUECKUX 3apsiioB, B3aUMOJACHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaliM3allsi MArHUTHBIX TIOJIEW TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOTO MOJII Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTA,



CBOMCTBA DJIEKTPOJBUIaTENsl IOCTOSHHOTO TOKa): (OpMyIupOBaTh
IIPOBEpPSAEMbIE MPEANOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH IIPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH
BO3/J[yXa, CHUJIbl TOKAa, HANpPSOKEHHUs C HCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUYECKUX BEIMYHH, CPABHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

POBOUTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT
Opyrol ¢  UCHOJb30BAaHUEM  NPSAMBIX HM3MEPEHUN  (3aBUCHMOCTb
COIPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN IONEPEYHOTO
CEUEHHMSI U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsSHKEHUS Ha  MPOBOJHMKE,
UCCJIEOBAHUE IIOCIEIOBAaTEIBHOTO W  IMAPAJUIEIBHOTO  COEOUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHME, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, Cleaysl NPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pE3yNbTaThl NOJYYEHHON 3aBUCUMOCTHU B BUE Ta0NUI U TpaUKOB, AENaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIaHUPOBAaTh W3MEpPEHHs, coOMpaThb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATh 3HAYEHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MNPUHIMUIBI JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha UX ONKCAaHU (B TOM YHUCIIE: CHCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOHHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIHH, HSJIEKTPOOCBETUTENbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPENOXPAHUTEIH, FIEKTPOMATHUT, 3IEKTPOIBUIaTEIb NOCTOSHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMUSI O CBOMCTBaxX (PM3MUYECKUX SIBICHUN M HEOOXOIUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTEIIbHbIE
PUOOPHI IO CXEMaM M CXEeMaTHYHbIM PUCYHKAM (3KUJKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, IBUTrATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI AJIEKTPUYECKUX LENel C
MOCJIEIOBATEIbHBIM U NTAPAILJIEIBHBIM COCIUHEHUEM JIEMEHTOB, pa3anyast
yCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB AIEKTPUUECKUX LIETIEH;



OPUBOAUTH  MpUMEpPbl  (HAXOAUTh MH(POPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3UYECKUX 3HAHWNA B TMOBCETHEBHOU
KU3HU 11 obecriedeHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAaHEHHUS 3I0POBbs U COOIOACHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOILEH CpEIe;

OCYILECTBIATh TOUCK HMHPOpMAUM (PU3NYECKOTO COAECp)KAHUSA B
WNHTepHeTe, Ha OCHOBE HUMEIOLIUXCS 3HAHUW M NTYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACIATH HHPOPMAIINIO, KOTOpasi SBISETCS
IPOTUBOPEYUBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPH BBINOJIHEHUH Y4YE€OHBIX 3a/laHUNl HAay4HO-IOMYJIPHYIO
JAUTEpaTypy GU3NYECKOTO COACPKAHMsI, CIPABOYHBIE MaTEPUAIIBI, PECYPCHI
cetu MHTepHer, Bnaaerh NpuUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMS,
0o0o0miass uHGOPMALKI0O M3 HECKOJbKUX HCTOYHUKOB (PUINYECKOTO
COJIEpKaHusl, B TOM YUCJIE yOIMUHO NPECTABIIATH PE3YJIbTAaThl MPOEKTHOU
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PaMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHSATUIHBIM amnmapaT Kypca (U3MKH, CONPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpPU BBINOJHEHUH YYEOHBIX NPOEKTOB M MCCIENOBAHUN (PUINYECKUX
MPOLIECCOB paclpesiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBIIIOJHEHUEM ILJIaHA JEUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHMBAaThb COOCTBEHHBIM BKJIaa B
NeATEIbHOCTh TPYIIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KosnvecTBO 4acoB JIeKTPOHHbIE
HaunmeHoBaHue pa3aejioB H TEM mudpoBLIe
Ne i/ P Kontpoasnbie | IIpakTHuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenioBbie ABjIeHUSA
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 Bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBbie TPOLIECCHI 21 1 5 Bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjiekTpuyeckue H MArHUTHBIE SIBJIEHUS
21 DNeKTpUYECKHe 3aps/ibl. 3apsHKEHHBIE Tea 7 | bubnmnoreka [IOK
’ U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
b K
22 IToCTOSHHBIN HNEKTPUUECKUI TOK 20 2 7 nomorexa O
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€e SBJICHUSA 6 1 1.5 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMarHuTHasi MHAYKLIUS 4 Bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




HHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Ne aaT DJIeKTPOHHbIE
i Tema ypoka a pecypesI
Bcero
1 OCHOBHBIC TIOJIOKECHHS 1 02.09 bubmuoreka [IOK
MOJIEKYJIIPHO-KUHETUYECKOU https://m.edsoo.ru/7f416194
TEOPHUH U UX OIBITHHIE
MTOATBEPKICHUS
2 Macca u pasmep aTOMOB U MOJIEKYJI 1 0 bubmmorexa [OK
https://m.edsoo.ru/7f416194
3 Mopenu TBEpAOTO, )KUIKOIO U | 09.09 bubnuorexa [IOK
ra3000pa3HOro COCTOSIHUMN BEIIECTBA https://m.edsoo.ru/7f416194
4 OObscHEeHnE CBOMCTB TBEPAOTO, | 10.09
KHJIKOTO ¥ Ta3000pa3HOr0 COCTOSHUI
BEIIECTBA HA OCHOBE NOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
5 Kpucrannuueckue u amopgHsbie Tena 1 1609 brbmorexa [OK
https://m.edsoo.ru/ff09f72a
CMaunBaHUE U KallUJUIIPHOCTb. 17.09
6 IToBepxHOCTHOE HaTSI)KeII){I/Ie 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
7 TenoBoe pacmnpeHue u cxxarue 1 230 bubmmorexa [HOK
https://m.edsoo.ru/ff09fe0a
2 Temnepatypa. CBsA3b TEMIEpPATYphI | 24.09 bubnuorexa [HOK
CO CKOPOCTBIO TEIJIOBOTO JIBMYKEHUS https://m.edsoo.ru/ff0a013e
4aCTHI]




Buyrtpennsis sueprus. CriocoObl
W3MEHEHUS BHYTPEHHEH SHEPT U

30.09

10

Buapr rermonepenaun CKoOpocTh
JIBIDKCHHUE MOJICKYJI U TEMITepaTypa
Tena. B3anmaoe

01.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378




NPUTSHKCHUE U OTTAJIKUBAaHUE
MOJICKYII.

11

VYpok-koHbepeHIus
"[IpakTHUecKOE UCTIOIB30BAHUE
TETUIOBBIX CBOICTB BEIIECTB U
MaTepUajoB B LIEIX
sHeprocOepekeHus"

07.10

12

KommgectBo TeImuIoThl. Y AeabHas
TCIITIOEMKOCTD

08.10

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a05c6

13

ypaBHeHI/IC TEII0BOro OanaHca.
TemnooOMeH U TEMI0BOE PaBHOBCCHEC

14.10

bubmuorexa [JOK
https://m.edsoo.ru/ff0a079¢c

14

JlaGopaTopHas pabota
"UccnenoBaHue SBICHUS
TEII000MEHa TP CMEIINBAHUHT
XOJIOAHOMW U Topsiueit Bogb!"

15.10

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a0ae4

15

Pacder konnuecTBa TCIIJIOTHI,
HeO6XOI[I/IMOl"O IJIL HarpeBaHUA TClla
" BBIACTIACMOTO UM ITPH OXJIAKACHUA

21.10

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a0c10

16

JlabopaTopHas padora "OnpenenecHue
paTtopHasi p p
yIeIbHON TEIIOEMKOCTH BelecTBa"

22.10

bu6nunorexka [IOK
https://m.edsoo.ru/ff0a0fee

17

OHeprus TOIUIMBA. Y IeNbHAsI TEIUIOTa
CropaHus

05.11

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAIJINYECKUX TeN. Y JeNIbHAs
TEIJI0TA ITUIABJICHUS

11.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c

19

JlaGopatopHas pabota "Onpenenenue
yIEJIbHOM TEIIOTHI MJIaBIeHHs Jbaa"

12.11

20

[TapooOpa3zoBaHue U KOHACHCAIIUS.

18.11




Hcnapenue

Kuneunue. Y aensHas Temiora 19.11
21 mapoo0pasoBaHusa U KOHIECHCA[UU buGnnorexa [JOK
pOOLP ’ https://m.edsoo.ru/ff0al778
3aBUCHMOCTh TEMIIEPATYPHI KUTICHUS
0T aTMOC(HEpPHOTO JABJICHHUS
22 Brnaxnocts Bozayxa. JlabopaTopHas 25.11 bubnmoreka [JOK

pabota "Onpenencane
OTHOCHUTEJLHOM BJIAXKHOCTH BO3/ayXa"




https://m.edsoo.ru/ff0al1502

”3 Pemtenue 3a1a4 Ha ONpeieIeHIE 26.11 Bu6mmorexa LIOK
BJIYXHOCTH BO3J1yXa https://m.edsoo.ru/ff0al 8cc
[TpuHIHIBI pabOTHI TETIOBBIX 02.12

24 nsurareneii. [lapoBast TypOuHa.

JIBuraTenb BHYTPEHHETO CrOpaHUs

75 KII/ TermoBoro aBuraressi. 03.12 bubnuorexa [JOK
TerroBeIe TBUTATEIIH U 3aIITATA https://m.edsoo.ru/ff0al778
OKpY>Karolle Cpeibl
3aK0H COXpaHCHHUSI ¥ ITPEBPAIICHUS 9.12

26 SHEPrUu BpTenJIOBI)IX HII))OIfe:;aX bubmiorexa LIOK

https://m.edsoo.ru/ff0ala70

- I[ToAroToBKa K KOHTPOJIBHOM paboTe 10.12
1o Teme ""TerioBbie SABICHUS.

N3menenune arperaTHbIX COCTOSTHUI
BelecTna"

)% KonrtponbHas pabora no Teme 16.12 bubnnorexa [IOK
"TemnoBsie siBaeHUs. M3MeHeHne https://m.edsoo.ru/ff0alb9c
arperaTHBIX COCTOSIHUH BemecTBa"

29 Onexrpusanus Tei. [[Ba pona 17.12 bubnnorexa [IOK
DIIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0alcc8

30 Vpoxk-uccnenosanue "OneKTpusanus 23.12
TeJ UHIYKIUEeH U TIpH
CONMPUKOCHOBEHUH
BzaunmopeiicTBre 3apsiKEHHBIX TETT. 24.12

a1 3akon Kynona Pemenue 3agau no bubmuoteka [IOK

temam: «Bec tenay, «['paduueckoe
nu3zo0paxeHue cumy, «CUiby»,
«PaBHOAEUCTBYIOIIAS

CHII»

https://m.edsoo.ru/ff0alde0




32

DnekTpuueckoe nose. HanpsskeHHOCTh
AIEKTpUYECKOro nourd. [IpuHmun
CYIEPIIO3UIIUI

AIEKTPUUECKUX MOJICH

30.12




Hocuremm QJICKTPHUYCCKUX 3apAT0B.

13.01

bubnuorexa [JOK

33
DneMeHTapHblIi 3apsia. CTpoeHue https://m.edsoo.ru/ff0a20a6
aroma
IIpoBOAHUKY U JUIIEKTPUKHU. 3aKOH 14.01
34 cor; aHI[eHI/IH 3nel1[<T qufKoro 3apsaa bubmmorexa [IOK
p p P https:/m.edsoo.ru/ff0a2376
Pemenue 3a1au Ha mpuMeHeHNE 20.01
35 CBOMCTB DJIEKTPUUYECKUX 3aPII0B bubnmnorexa [JOK
p pAd https://m.edsoo.ru/ff0a25b0
ONEeKTpUYCSCKHUI TOK, YCIOBHUS €0 21.01
36 c ecIT)BOBaHHs{ I/ICT(})IIIHI/IKI/I bubmorexa LOK
ym ) https://m.edsoo.ru/ff0a2718
AIEKTPUUYECKOTO TOKA
. 27.01 bubnuortexa [JOK
37 JIeNCTBUS SIEKTPUIECKOTO TOKA
https://m.edsoo.ru/ff0a2826
38 VYpok-uccienosanue "JleiicTaue 28.01 Bubnuoreka LIOK
DJIEKTPHUYECKOrO 110711 Ha https://m.edsoo.ru/ff0a2970
MIPOBOJIHUKH U TUIJICKTPUKH"
39 DNeKTpUYECKH TOK B METaIJIaX, 03.02 bubnnoreka [IOK
JKHUJIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a3136
40 DneKTpruyecKas Helb U €€ COCTaBHbIE 04.02
4acTHh
Cuna Toka. JlaboparopHas paboTta 10.02
"M3MepeHre U peryJInpoOBaHue CYIIEI
P peryaup bubmuorexa [JOK
41 TOKa
https://m.edsoo.ru/ff0a2b5a
0 DNEeKTPUUIECKOe HaAIIPSKEHHUE. 11.02 bubnuoteka [IOK

Bonbr™merp. JTaboparopHast paboTta
"N3mepeHue u perylupoBaHue
HanpsHKkeHus"

https://m.edsoo.ru/ff0a2b5a




43

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.
YaenpHoE COIIPOTUBJICHUC BCIICCTBA

17.02

bubnuorexa [JOK
https://m.edsoo.ru/ff0a2da8




44

JlaGopaTopHas paboTa "3aBHCHMOCTb
INEKTPUYECKOTO CONPOTHUBICHHUS

MIPOBOHHKA OT €T0 JITMHBI, TUTOMIAIN
MOINEPEYHOr0 CEYeHUsI U MaTepuaia"

18.02

bubnuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

45

3aBUCUMOCTE CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma 11
ydacTKa Ienu

24.02

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

46

JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CUJTBI
TOKAa, UIYIIEro 4epe3 pe3nucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

25.02

47

IlocnemoBarenbpHOR B mapaJijiCJIbHOC
COCAUHCHUS IMTPOBOAHUKOB

03.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTtopHas padota "I[IpoBepka
MIpaBUJIa CIIOKEHHSI HAMPSHKEHUH TTPU
MOCNe0BaTEILHOM COEIMHEHUH JIBYX
pe3uctopos"

04.03

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopatopHas pabota "IIpoBepka
npaBuiIa Ui CHIIBI TOKA IPU
HapauIeIbHOM COeTUHEHUH
PE3UCTPOB

10.03

bu6nuoteka [IOK
https://m.edsoo.ru/ff0a3a96

50

Pemenue 3anay Ha npUMEHEHNE
3aKoHa OMa J171s1 pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

11.03

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

51

PaGoTta 1 MOIITHOCTB ANMEKTPUIECKOTO
Toka. 3akoH Jlxoymns-Jlenma

17.03

52

JlaGopatopHnas pabota "Onpenenenue
pabOoTHI ¥ MOIITHOCTH AJIEKTPUIECKOTO
TOKa"

18.03

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3654




53

DNeKTpUYecKue ey U OTpeOUuTeNnu
AIIEKTPUYECKON SHEPTHHU B OBITY.

KOpOTKOG 3aMBbIKaHUC

24.03




54

ITocTOsTHHBIE MATHUTHI, UX
B3aUMOJEICTBHE

25.03

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3{82

55

Ypoxk-uccienoBanue
"M3y4yeHue nosuen nocTOIHHbIX
MarHuToB"

07.04

56

MarnutHoe 1osie. MaruuTtHoeE 1oe
3eMIId ¥ €r0 3HAUYEHME IS KU3HU Ha
3emie

08.04

57

[ToaroroBka Kk KOHTPOJIBHON paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
3apspKeHHBIC Tea U UX
B3aumoercTBus. [locTosTHHBIN
AJICKTPUYECKUM TOK"

14.04

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a478e

58

KonTtponpsHast pabora o Teme
"DnexkTpuuecKkue 3apsabl.
3apspKeHHbBIE Tea U UX
B3aUMO/ICHCTBUSI.

15.04

59

PesepubIii ypok. PaboTa ¢ Tekctamu
o TeMe "[locTosHHBII
aJIeKTpUUecKuii Tok" /
Bcepoccuiickas mpoBepoyHast paboTa

21.04

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a48a6

60

OmneiT Opcrena. MarHuTHoe moiie
AJIEKTPUYECKOT0 TOKa MarHutHoe
110JI€ KaTyIIKH C TOKOM

22.04

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a3f82

61

[IpuMeHeHne >EKTPOMarHiuTOB B
TexHuke. Jlaboparopras pabota
"N3yueHue necTBUSI MAarHUTHOTO
T10JIs1 Ha MPOBOAHUK C TOKOM"

28.04

62

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Ucmonp3oBanue
AJICKTPOIBUTATEIEH B TEXHUUECKHUX

29.04

bu6nunotexka [IOK
https://m.edsoo.ru/ff0a4c48




YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabora
"KonctpyupoBaHue 1 U3yuyeHue
paboTHI AJIEKTpOABUTATEIIS"

63

OnbiTel @apanes. 3aKoH
3JIEKTPOMATrHUTHOMN
unaykiuu. [Ipasuno Jlenna

05.05

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

Onexrporereparop. CriocoObl

MOJIYYCHU A 3HeKTpI/I‘IeCKOI>I~9HepFI/IPI.

BJ'IeKTI)OCTaHI_II/II/I Ha
BO300HOBJ/ISIEMBIX HCTOYHHKAX
OQHCPIun

06.05

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

[ToaroroBka Kk KOHTPOJIBHOU paboTe

1o TeMe "DIeKTPpUUECKHE U
MAarduTHBIE SIBJIeHUS"

12.05

66

KonTponbHas paboTa mo Teme
"DJIeKTpUUECKUE U MAarHUTHbIE

saBieHusd"

13.05

bu6nuorexka [IOK




https://m.edsoo.ru/ff0adeec6

PesepBHblii ypok. Pabora ¢ Tekctamu 19.05 Bu6 10K
nonmoTexa
n n 1
o1 110 Teme TTeMIoBEIe ARTEHILA https://m.edsoo.ru/ff0adffe
69 PesepBHbIii ypok. PaboTa ¢ TekcTtamu 20.05

" " 2605

1o Teme "MarHuTHbIC SIBJICHUS

OBUIEE KOJIMYECTBO YACOB I1O 69

[TPOI'PAMME







MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kon
MPoBEPSIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HUCIIOJIB30BaTh MMOHATUA

1.2

pasiiniaTth ABJICHUA IO OMHMCAHUIO HUX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIbITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘ICCKOC SABJICHHUEC

1.3

pacrio3HaBaTh NPOSIBIEHUE HU3YYCHHbIX (U3UUECKUX SBJICHUH B
OKpY’KaroIlleM MUpe, B TOM yuciie Gu3ndecKue BJIeHUs B IPUPOJIE, IPU
STOM IEPEBOJIUTH MPAKTUYECKYIO 337a4y B yue€OHYIO, BBIICIATH

CYLIECTBEHHBIE CBOWCTBA (MPU3HAKH) PUBNUECKUX SBJICHUN

1.4

ONUCHIBaTh H3YyYEHHBIC CBOWCTBA Tel U (DU3MYECKHE SIBJICHUS,
UCTONB3ysd (U3MYECKHE BEIMYUHBI, TIPU OIUCAHUU TPABUIBHO
TpakToBaTb  (U3MYECKMII  CMBICI  HCHOJb3YEeMBIX  BEJIMYHMH,
0003HAYCHHS ¥ eNUHUIIBI (PU3NUYECKUX BEIMYUH, HAXOJUTH (OPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO  (DU3MUECKYI0 BEIUYHMHY C JPYTUMH
BEIMYUHAMH, CTPOUTHh  TIpadUKH  H3YYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCIMYHUH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/BI/ILIGCKI/IC SABJICHUS W IIPOLIECCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBLI, IIpU O3TOM JOaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3alMdcCbhiBaTb €ro  MAaTCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSCHATH (PU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MpPaKTUKO-OPHUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI | — 2 W3y4EeHHBIX CBOMCTBA

(bu3nuecKux ABJIeHUHN, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH




1.7

pemarbh pacu€THbie 3a7a4u B 2 — 3 JNEHCTBUS, UCIOJIb3Ys 3aKOHBI U
(dbopMyIibl, cBsI3bIBAIOLINE (PU3HUECKHUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBUS 3a/1a4M 3aIllUChIBaTh KPaTKOE YCIOBUE, BBIBIATH HEJOCTATOK
JNaHHBIX JJI1 pelIeHUs 3aJadyd, BbIOUpaTh 3aKOHBI U (HOPMYIbI,
HEOOXOAUMBIC Ui €€ PEelICHHUs, MPOBOJUTH pacyéThl M CPaBHHUBATH
MOJIyYeHHOE 3HayeHHe (U3MUYECKONM BENUYMHBI C H3BECTHBIMU

JaHHBIMH

1.8

PpacCIiio3HaBaTb HpO6HeMI)I, KOTOPBIE MOXKHO pPCUIWTE IPH IIOMOLIU
(1)I/I3I/ILIGCKI/IX MCTOHOB, UCIIOJIB3YA OIMMCAHUC UCCIICA0OBaHMs, BIACIIATD
MMPOBEPACMOC MPCAIIOJIIOKCHNUEC, OLUCHHUBATL IIPABUJIILHOCTH IMOPAAKA

IIpOBCACHUA UCCIICAOBaHUsA, ACJIaTh BBIBOAbI

1.9

MPOBOANUTH OMBITHI MO HAOMIOAEHUIO (U3MUECKUX SBICHUN WIN
¢busznyeckux  CBOMCTB  Teln:  (opMmynupoBaThb  MpOBEpSEMbIe

HIPpCAIIOJIOKCHH, COGHp&Tb YCTAHOBKY nus3 MMPCAJI0KCHHOI'O

O60py,[[OBaHI/I$I, OIIMCBhIBATh X0/ OIIbITa 1 CbOpMYJ'II/IPOBaTL BBIBOJBI

1.10

BBIIIOJIHATL INPSAMBIE U3MEPEHHUsS C MCIOJb30BAaHUEM aHAJIOIOBBIX
pUOOPOB U TaTYMKOB (PU3NYECKUX BEITUUHH, CPABHUBATH PE3YJIbTATHI

MU3MepeHuil ¢ y4€ToM 3ajaHHON aOCOTIOTHON MOTPEIIHOCTH

I.11

MIPOBOJIUTH MCCIIEI0OBAaHNE 3aBUCUMOCTH OJTHON (PU3NYECKOM BETTMUMHBI
OT JpPyrol C HCHOJB30BAHUEM NPSIMBIX H3MEPEHMI: IUIAHMPOBATH
UcclieIoBaHKNe, COOMpaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEaYs
MPENJIOKEHHOMY IUIaHy, (UKCHUPOBATh pPE3yJIbTaThl IOJIYYEHHOMN
3aBHCUMOCTH B BHJIE€ TaOJIUI U TpadUKOB,

ACJIaTh BBIBOJBI ITO PE3YyJIbTaTaM UCCICIOBAHUA

1.12

NPOBOJUTh  KOCBEHHBIE  H3MEpPEeHHs  (U3NYECKUX  BEJIHYUHUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
clenys IMPENIOKEHHOW WHCTPYKLMM, W BBIYKUCIATH 3HAYCHUE

BCJIMYUHBI

1.13

CO6J'IIOII3.TB npaBujia TCXHUKHU 0e301acHOCTH Ipn pa60Te C

1ab0paToOpHBIM 000pyIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HU3YUYEHHBIX NPHOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOPOH HA KX OMUCAHUS, UCTIONB3YS 3HAHUS
0 CBOHCTBaX (U3MYECKUX SBICHUH M HEOOXOIUMBIC

(buzmIecKre 3aKOHOMEPHOCTH




1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M M3MEpUTEIbHBIC
pUOOPHI MO CXEMaM U CXEMAaTHUYHBIM PUCYHKAaM, COCTaBJISATh CXEMbI
AJEKTPUYECKUX ILEMeld C TOCIEAOBaTeIbHBIM U TapajuieIbHbIM
COCIMHEHHEM DJIEMEHTOB, pas3fiuyas  YCJIOBHbIE OOO3HAYCHHUS

OJIEMCHTOB 3JICKTPHUYCCKUX ueneﬁ

1.16

NPUBOAMTH TIPUMEPHI  (HAXOAUTh WHPOPMAIUMIO O TpUMepax)
MIPAKTUYECKOTO MCIIOIh30BaHMs (DU3MUECKUX 3HAHUIA B MOBCEAHEBHON
YKU3HHM JUIsl 0OecTieueHrs 0€30IMacCHOCTH IIPH 00paIlieHUu ¢ IpuoopamMu
Y TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBBS U

CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCJACHHA B OKPY)KaIOH_[eﬁ cpeac

1.17

OCYILLECTBIATh MOUCK UH(POPMALUU (PU3NYECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCSA 3HAHUW W IyTEM CpaBHEHHUS
JIONIOJTHUTEbHBIX HCTOYHUKOB BBIACIATh HH(POPMALMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON MIIM MOKET ObITh HEJOCTOBEPHOM

1.18

HCIIOJIB30BAaTh  IIPU  BBIIIOJIHCHUH y‘IC6HLIX 3aJJaHui HAay4YHO-




MOMYJSIPHYIO JIUTEPATypy (PHU3NYECKOro coepKaHHUs, CIpPaBOUYHbBIC
MaTepuainbl, pecypchl cetu HTepHer; Biazere npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(YOpMAIIMN U3 OTHOM

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIC TUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMSI,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
COJICpXKaHUs, B TOM 4YHCJIE IYOJIMYHO NPEACTABIATH PE3YyIbTaThl
MPOEKTHOM WJIM MCCIEHOBATEIbCKOM JEATEIIBHOCTH, MPU 3ITOM
rPAaMOTHO HCHOJIb30BaTh M3YYECHHBIM IMOHATUMHBINA ammapaTr Kypca

($u3KKH, CONPOBOXKAATH BBICTYIJIEHUE NTPE3eHTaLuel

1.20

IIpHU BBIIIOJHCHUU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,HOBB.HI/Iﬁ (bPISI/I‘IeCKI/IX
MpoucCCoOB PaACIpPCACIIATb 0053aHHOCTH B Ipynie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aja4aMH, CJIICIUTH 3a BBIIIOJITHCHUEM ITJIaHA I[CflCTBI/IfI
H KOPPEKTUPOBATH €TI0, aICKBATHO OLICHHBATDH COOCTBEHHBIHI BKJIaJ B
JACATCIIBHOCTD T'PYIIIIEBI, BBICTpanBaTh KOMMYHUKAaTHBHOC
BSaHMOﬂCﬁCTBHe, IIPOABJIAA T'OTOBHOCTb

paspenatb KOH()IUKTHI

MHIPOBEPAEMBIE HA OI'3 110 ®PU3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O OBIIETO OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoBaHUSA

HpOBepﬂeMble TpeﬁDBaHI/IH K IIPE¢IMETHBIM pe3yjibTaTaM 0a3oBoro YPOBHHA
OCBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC
[lonnmanne ponu GU3NKK B HAyIHOH KapTHHE MHPa; CHOPMUPOBAHHOCTH 0a30BBIX Mpe-

CTaBICHUI O 3aKOHOMEPHOH CBSI3M M MO3HABAEMOCTU SIBICHUU TPUPOJABI, O PpOIH
SKCTIIEPUMEHTA B (pH3HKe, O CUCTEMOOOpasyroniei poin (pHU3MKK B pa3BUTUH €CTECTBEHHBIX
HayK, TEXHHUKH W TEXHOJIOTHH, 00 3BOJIONMH (pU3NYECKUX 3HAHUH W MX POJHU B IIEITOCTHOM
€CTECTBCHHOHAYYHOW KapTHHE MHpa, O BKJIAAC POCCHHCKUX U 3apyOEXHBIX yUEHBIX-
(M3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE NPOLECCOB OKPY)KAIOIIETO MUPA, Pa3BUTHE TEX-

HUKU U TEXHOJIOTUH

3HaHUA O BUAAX MaTepuu (BELIECTBO U IOJIE), O ABMXKEHUM KakK CrocoOe CyIeCcTBOBAHUS
MaTepud, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUH CTPOSHHS BEIIECTBA, O (PU3NIECKON CYIIHOCTH
SIBIIEHUI PUPOABI (MEXaHUUECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE
pa3iuyaTh SBJIEHHUA 10 ONMCAHUIO MX XapaKTepPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOEe SIBJICHUE; YMEHHE paCIIO3HABATh NPOSBICHUE
U3yYCHHBIX (DU3MYCCKUX SIBICHUN B OKPYXAIOIMIEM MHPE, BBIACISS UX CYIICCTBEHHEIC

CBOIicTBa (IIPU3HAKK)




Kon
NpoBepPsIeMoOro
TpedoBaHus

IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM pe3yJbTaTaM 0a30BOro ypoOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC
BJ'IaIIeHI/Ie OCHOBaMH TOHITHUHOI'O afnmapara W CHMBOJIMYCCKOI'O A3bIKa (1)I/ISI/IKI/I u
WCTIONIb30BAHUE UX JJIS PEIIeHUS y4eOHBIX 3a/1a4; YMCHHE XapaKTepH30BaTh CBOMCTBA Tell,

(1)I/IBI/ILIGCKI/I6 SABJICHUS U IPOLECChI, UCIIOJIb3Y:1 (byHI[aMeHTaHLHBIe 1 SMIIUPUICCKUEC 3aKOHbL

YMeHne OIHChIBAaTh N3Yy4YCHHBIC CBOWCTBA TEI U (1)I/ISI/I‘I€CKI/IG SABJICHUA, HCIIOJIb3Ys

(1)I/I3I/I'-IGCKI/I€ BCJIMYMHBI

BrnageHne ocCHOBaMH METOJOB HAYYHOTO TIO3HAHUS C YYETOM COOJIONCHUS TPaBUI

Oe3omacHOro Tpyaa: HabuoaeHne GpU3NUecKnX SBICHUI:

YMEHHE CaMOCTOSITENBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JAaHHOTO Habopa
000pyIOBaHHUS 110 MHCTPYKIIAH, OTTUCHIBATE XOJI OIIBITA U 3aIACHIBATH €T0 Pe3yIbTaTHI, (hop-

MYJINPOBATh BbIBO/bI;

MPOBEICHHE MIPAMBIX 1 KOCBEHHBIX H3MEPEHUH (PH3NIECKUX BEJIMINH: YMCHUE TNIAHHPOBATD
W3MEPEHHUs, CaMOCTOSITEIIbHO COOMPATh SKCIIEPUMEHTALHYI0 YCTAaHOBKY MO MHCTPYKIIUH,
BBIUMCIIATh 3HAYEHHE BEJIMYMHBl M aHAIM3UPOBATH IOJyYEHHBIE PE3YJIbTAaThl C YYETOM

3aJJaHHOM MOTPEIIHOCTH PEe3yNbTaTOB U3MEPCHUIL;

IIPOBEACHUEC HECJIOKHBIX 3KCICPHUMCEHTAJIBHBIX HCCHeHOBaHHﬁ; CaMOCTOATCIBHO CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U NPOBOAWUTL MCCICAOBAHUEC II0 HWHCTPYKIUH, IIPCI-
CTaBJIATH ITOJYYCHHBIC 3aBHCUMOCTH (l)I/ISI/I‘IeCKI/IX BCIIMYHUH B BHUIC Ta6J'II/II_I n Fpa(l)I/IKOB,

YYHUTBIBATh NOTPCIIHOCTHU, AC€JIaTh BBIBOABI 1O PE3YyJIbTaTaM UCCICTOBAHU A

ITonnMaHue XapaKTepPHBIX CBOWCTB (U3WMYECKUX MoOjJeied (MarepHaiabHas TO4YKa,
a0COMIOTHO TBEPJOE TeEJIO0, MOJCIM CTPOCHHUS Ta30B, JKUAKOCTEH U TBEPABIX TeT,
IUTaHEeTapHas MOJIENb aTOMa, HyKJIOHHAsi MOZIeNIb aTOMHOTO siipa) U YMEHHE NPUMEHATh UX

JUI OOBSCHEHUS (PU3NIECKUX TPOLIECCOB

VYMenue oOBACHITH (1)I/IBI/ILICCKI/I€ Iponeccol U CBOICTBa TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITya[II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa, B YaCTHOCTHU, BBIABJIATH IMPUYUHHO-
CJICACTBCHHBIC CBA3U U CTPOUTH 00BSICHEHHE C OHOpOﬁ Ha U3YUCHHBIC CBONCTBA (1)I/I3I/I‘IGCKI/IX

SIBJ'ICHI/II\/’I, (1)H31/I‘-I€CKI/IG 3aKOHbI, 3dKOHOMEPHOCTHU U MOJECJIN

YMmenue pemate pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHUH), UCMOJNb3Ys 3aKOHBI U
(hopMyITEl, CBSI3BIBAIOIIUC (DU3UUSCKHE BEITUYMHBI, B YACTHOCTH, 3alUCHIBATH KPaTKOE
YCIIOBHE 3aJIa4H, BBISBIISATH HEJOCTAIOIINE JJAaHHBIE, BRIOUPATh 3aKOHBI M (YOPMYJIbI, HEOOXO-
JuMble Uil €€ pelleHHs, HCIONb30BaTh CIPAaBOUYHBIC JaHHbIE, MPOBOAUTH PACUETHI U
OIICHMBATh PEAJMCTUYHOCTh IOJIYYEHHOTO 3HAYCHHS (PU3UYECKON BEJIWYHMHBI, YMEHHE

ONpeaACIsATL Pa3sSMEPHOCTDb (1)14314%01(0171 BCJIMYMHEIL, nonyquHoﬁ IIpU pCUICHUU 3aJa4U

YMeHue xapakTepu3oBaThb IPUHLMIBI ASHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIIE
OBITOBBIX MPUOOPOB, U MPOMBILUIEHHBIX TEXHOJIOTHYECKUX MPOLECCOB MO WX OMHUCAHUIO,
UCTIONIB3YS 3HAHHWS O CBOMCTBaxX (DM3HUYCCKHUX SIBICHUH M HEOOXOIMMBIC (DU3MUECKHE

3aKOHOMEPHOCTHU

10

YMeHne HCIoNbh30BaTh 3HAHUS O (U3MUECKHUX SBJICHHAX B IOBCETHEBHOW XHM3HU IS
obecnieueHus: 6€30MacHOCTU MPHU OOpalleHNH ¢ OBITOBBIMU MPUOOpaMU U TEXHUUECKUMHU

yCTpOICTBAMH, COXpaHEHHS 30POBhS M COOIIOACHUS HOPM 3KOJIOTHIECKOTO TTOBEICHNUS B




Kon IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHA

NMPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111er0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

OKpYXAOIIEH cpefe; MOHMMAaHHe HEOOXOJMMOCTH TPUMEHEHHS TOCTIKCHUN (U3UKH U

TEXHOJIOTUHN IS PAIlMOHATIFHOTO MPUPOIOTIOIH30BAHUS

11

OnbIT MOKCKa, MPeodpa30BaHUs U MPEICTABICHUS HHPOPMAITUH (HU3NIESCKOTO COICPIKAHUS
C HCIOJIb30BaHHEM HH(POPMAI[HOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLICHUBAThH
JIOCTOBEPHOCTH MOIYYEHHON HH(POPMAIH HA OCHOBE NMEIOIINXCS 3HAHUH U TOTIOTHUTEIb-
HBIX HMCTOYHHMKOB; yMEHHE HCIIOJb30BATh MPHU BBIOJIHCHUH Y4YeOHBIX 3a/laHHH HAay4dHO-
TOMYJISIPHYIO JTIUTEPATypy (PU3MUSCKOTO COACPIKAHUS, CIHPABOYHBIC MATEPHANBI, PECYPCHI
cetn MHTEpHET; BiIajicHHe 0a30BBIMH HaBBIKAMH IPeoOpa3zoBaHus HHOOPMAITUH U3 OAHOMN

3HAKOBOH CHCTEMBI B IPYTYIO; YMEHHE CO3aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHEIC

COO6IJ.[GHI/I$[ Ha OCHOBC I/IH(l)OpMaIII/II/I 13 HCCKOJIBKUX UCTOYHUKOB

HNEPEYEHDB 9JIEMEHTOB COJAEP)KAHMUS, ITIPOBEPSEMbBIX HA OI'3 110 ®U3UKE

Kox

1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS
MEXAHUWYECKUE SABJIEHUA

1.1

Mexanndeckoe BuxkeHne. MatepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTD IBUKCHUS

1.2

PaBHOMepHOE U HepaBHOMepHOe ABMKeHHe. CpenHssa ckopocTs. Popmyra Uil BEIUMCIECHUS CcpeaHeit

CKOpOCTH: V = S/t

1.3

PaBHOMepHOC HpﬂMOJ’IHHCﬁHOC JBHKCHHC. 3aBUCUMOCTD KOOpAWHAThI TC€JIa OT BPEMCHHU B Cliy4dac

PaBHOMEPHOT'O HpHMOHHHeﬁHOFO JBWKCHUS:

I'paduku 3aBUCHMOCTH OT BpPEMEHHM IUISi HPOEKIHMH CKOPOCTH, TPOEKIMM IE€peMELIeHus, IMyTH,

KOOpPAWHATHI ITPU paBHOMEPHOM HpﬂMOHI/IHeﬁHOM JBHXKCHHUH

1.4

3aBHUCHMOCTD KOOPJWHATHI TE€JIa OT BpEMCHU B ClIyda€ paBHOYCKOPECHHOT'O HpHMOHHHeﬁHOFO JBUKCHUA

(I)OpMyJ'IBI U1 MPOCKIUN TEPEMEIICHUs, IMPOCKIUHU CKOPOCTU U TMPOCKIHWHU YCKOPCHUA IIPpH

PaBHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBHKEHUU:

I'padukn 3aBHCHMOCTH OT BpEeMEHH MAJS IMPOCKIMU YCKOPEHHS, MPOSKLIUH CKOPOCTH, IMPOCKIMU

NepeMENIEeHUs, KOOPAUHATHI [IPY PaBHOYCKOPEHHOM IIPSIMOJIMHENHOM JBMKEHUU

1.5

CBobOoanoe mageHune. opMysibl, OMUCHIBAOIINE CBOOOJHOE TaJICHUE Tela M0 BEPTHKAIHU (IBUKCHUE
TeNa BHU3 WM BBEPX OTHOCHTENBHO IMOBEPXHOCTH 3emi). ['padky 3aBHCHMOCTH OT BPEMEHH LIS

MPOCKIUHN YCKOPCHUSL, NPOCKIHUH CKOPOCTHU U KOOPAWHATBI ITPU CBO60,Z[HOM maacHWU TEJ1a 10 BEPTHKAIIN

1.6

CKOpOCTI) PAaBHOMEPHOT'O ABUKCHUS TEJia 110 OKPYKHOCTH. HanpaBneHHe CKOpPOCTH.

dopmyrta Asl BEIYUCICHHSI CKOPOCTHU Yepe3 Paanyc OKPYKHOCTH H IEPHOA OOpaIICHHS:

HentpocTpemurenbHoe yckopeHue. HanpapieHue HEeHTPOCTPEMUTENBHOIO yckopeHusa. dopmyia ass

BbIYHCJICHUS YCKOPCHUA:

dopmyita, CBI3BIBAIOIIAS [IEPUO]] M YACTOTY OOpAIICHNUS:




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1.7 | Macca. IInotHOCTS BemecTBa. @opMyiia AJis BEIYMCIECHUS TUIOTHOCTH:
1.8 | Cuna — BekropHas pu3mdyeckas BenuunHa. CIOXKEHHE CHIT
1.9 | SBnenue unepuuu. [lepBoiii 3akon HeroToHa
Bropoii 3akoH HproToHa:
1.10
CoHarnpaBiieHHOCTh BEKTOpa YCKOPEHHSI TeJla U BEKTOpa CUIIbI, JeHCTBYIOIIEH Ha TEJIO
1.11 | B3aumogeiicteue ten. Tpetnit 3akon HeroToHa:
1.12 | Tpenue nokos u TpeHue ckoibxeHus. opmyina A BEIYUCICHUS MOJTYJISI CHITBI TPEHUS CKOJIBKEHUS:
1.13 | Jdedopmarus tena. Yupyrue u Heynpyrue aedopmaiiuu. 3akoH ynpyroi nedopmarun (3akoH ['yka):
BcemupHoe TarotreHue. 3aKOH BCEMUPHOTO TSTOTEHUSI:
Cuna TsxecTd. Y CKOpeHHE CBOOOHOTO MaICHHSL.
1.14
dopmyra st BEIMUCICHHS CHIIBI TSHKECTH BOJIU3H IMoBepXHOCTH 3emun: F = mg.
Jsmxenue manet Bokpyr Comnia. [lepBast kocmuuaeckast ckopocts. HeBecomocTh 1 ieperpy3ku
Nwmnynbe Tena — BeKTopHas (pu3ndeckasi BeITUIrHa.
1.15
Nmmnynbe cucremsl Ten. M3Menenne umnysbca. MIMmynbe cuiibl
3aKOH COXpaHEHUs UMITyJIbCca JUIsl 3AMKHYTOH CHCTEMBI Tell:
1.16
PeakTuBHOE IBMKCHHE
Mexannyeckas padota. Dopmyna st BEIYUCICHUS PA0OTHI CUITBL:
1.17
MexaHndeckast MOILIHOCTb:
Kunerndeckas u noteHuuanbHas sHeprus. opmysa Uisi BRIYUCICHUS KHHETHYECKON YHEPTUU:
118 Teopema o kuHeTHUECKON SHEPrur. DopMyna UIsl BBIYUCICHUS MOTEHIIMATLHOM 3HEPTUH Tena,
' MIOJIHATOTO
HaJ 3eMIeH:
MexaHuueckas SHEpIrus:
119 3aKoH COXpaHEHUs MexaHH4YecKor 3Hepruu. @opmysia Ui 3aKOHA COXPaHEHUsI MEXaHHUYECKOM

SHEPTHUH B OTCYTCTBHE CHII TpeHMs: E = const.

HpeBpameHHe MeXaHUYeCKOn OHEPIHUHU IIPU HAJIMYMUH CUJIBI TPCHUS.




Koxa

1.20

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
HpOCTBIe MEXaHH3MEL. «30JI0TOe MMPpaBUJIO» MCXAaHUKH.

Prruar. Moment cunsl: M - Fl.

YcnoBue PaBHOBECHS pbIvara:

[MonBmxHBIN 1 HeNMOABWXHBIA 0J10KU. KITJ] pocThIX MeXaHU3MOB,

1.21

JaBnenue TBEPIOrO TEINA.

®dopmyna 1 BRIYUCIICHUS JaBICHUS TBEPAOTO Tea:

Hasnenue raza. AtMochepHoe AaBICHHUE.

I'mapocratnyueckoe maBneHne BHYTPHU KHIKOCTH.

(DopMyna JJIs1 BBIYMCIICHUSA OaBJICHHUA BHYTPH XKUAKOCTU:

1.22

3akon [lackans. ['mapaBnudeckuii mpecc

1.23

3akoH Apxumena. PopMmyna s ONpeleNieHUS BBITAJIKUBAIOUICH CHIIBI, ACHCTBYIOIICH Ha TeJo,

HOl"py}KéHHOG B JKMJIKOCTH HJIH I'a3:

VYcnosue mnaBanus tena. [lmaBanue Cyd0B 1 BO3QYyXOIlJIaBaHHUE

1.24

Mexanudeckue KojeOaHUs. AMIUIMTYAa, NEPHOA M dYacToTa Konebanuil. @opmyna, CBSI3BIBAIOIIAS

9acTOTy ¥ MEpUo]] KOIeOaHuiA:

1.25

Maremarndeckuil ¥ npyXKUHHBIN MasTHUKH. [IpeBpalieHue sHeprun npu Koae0aTenbHOM ABHKCHUH

1.26

3aryxatomue kosiebanus. BeiHy X IeHHBIE KoeOanus. PesonaHc

1.27

MexaHU4eCKHe BOJIHBI. HpO}Z[OJ'ILHI)Ie " TONECPEYHBbIC BOJIHEBI. HHI/IHa BOJIHBI U CKOPOCTH pPacCrpocCT-

PAaHCHUA BOJIHBI:

1.28

3Byk. I'poMKocTh 1 BBIcOTa 3ByKa. OTpakeHHe 3BYKOBOI BOJNHEI HA TPaHUIE IBYX cpel. MHbpa3Byk u

YIIBTPa3ByK

1.29

Ipaxmuueckue pabomoi

W3mepenne cpenHei INIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; )KECTKOCTHU NMPYKUHBI; KO hHUINCHTA
TPEHHS CKOJILKEHHUS; Pa0OTHI CHIIBI TPEHHMS, CHIIBI YIIPYTOCTH; CPEHEH CKOPOCTH ABMKEHHS OpycKa 1o
HAKIOHHOM IIJIOCKOCTH; YCKOpEeHHsI Opycka NpH ABIDKEHMH 110 HAKJIOHHOHN IUTOCKOCTH; YacTOTHI U
neprosa KoJdeOaHWH MaTeMaTHYecKOro MAasTHHKA; YacTOThl M IIepuoAa KoyieOaHWil NPy KMHHOTO
MasITHUKa; MOMEHTA CHJIBI, AEHCTBYIOIIETO HA pbIyar; paboThl CHIIBI YIIPYTOCTH NPU MOABEME IPpy3a C
MOMOIIBI0 HEMOJBWKHOTO OJ0Ka; pabOThl CHIBI YHOPYrOCTH IPH IOABEME Ipy3a C IOMOIIBIO

MHOABUKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXI/IMeI[OBOI\/'I CUJIBL OT 00BbEMa HOFpY)KéHHOI\/'I YacTH TCJia U OT IIJIOTHOCTHU
KUIKOCTH, HC3aBUCHUMOCTHU BLITaJIKHBaIOL[IeI;‘I CHUJIbI OT MacCChI T€Jia; CUJIbI TPCHUA CKOJIbKCHHSA OT CUJIbL
HOPMAJBHOI'O0 AaBJICHUSA W OT poOJa MOBEPXHOCTHU;, CHJIbBI YIIPYTI'OCTH, BO3HUKAIOIIEH B MIpYyKUHE, OT

CTCIICHU I[e(i)OpMaHI/II/I MPYKUHBI; YCKOPCHUA 6pyCKa OT YyTJla HaKJIOHa HaHpaBJIﬂIOHICfI; nepuoaa




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
(‘-IaCTOTI)I) KoJIcOAHMH HUTIHOIO MAsTHHKA OT JUIMHBL HUTHU; TCpUOAa KoJIeOaHMHI MPYKUHHOTO

MAasTHUKA OT MAacCHI TPpy3a U )KECTKOCTH IPYKUHBL; MICCIEIOBAaHIE HE3aBUCHMOCTH ITeproaa KoneOaHuit

HUTAHOI'O MasgTHHUKA OT MacCChbl I'py3a. HpOBepKa YCJIOBUS PABHOBECHS pblvara

Qusuueckue s61eHUs 68 Npupooe: TIPAMEPHI ABIKCHUS C Pa3IMIHBIMA CKOPOCTSIMH B KUBOM U HE)KUBOU

npupone, JICCTBHE CHJIbI TpE€HUA B NPHUPOAC U TCXHHUKE, MNPUIHUBBI U OTJIMUBBI, ABUIKCHHUC IIJIAHCT

1.30 | ConHe4yHOM CHCTEMBI, PEaKTUBHOE JBMKEHHE YKUBBIX OPTaHU3MOB, PhIUard B TEJle YEIOBEKa, BIUSHUE
aTMoc(epHOTO IABICHUS HA JKUBOW OpPTaHM3M, IUIABaHWE PBIO, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHHE, CeICMUYECKHEe BOTHBI, IIyHAMH, 3XO
Texnuueckue ycmpoticmea. CIAAOMETP, NaTUUKU TT0JI0KEHUS, PACCTOSHUS U YCKOPEHUSI, TUHAMOMETP,
MOIIMITHAKY, PAKEThI, pbluar, MOJBWKHBIM W HETIOABIKHBIA OJIOKH, HAKIIOHHAS TUIOCKOCTh, MPOCTHIC

1.31 | MexaHu3MBI B OBITY, COOOIIAFONIUECS COCYIBI, YCTPOHCTBO BOJOIPOBOJA, THAPABIMYCCKHIA Tpecc,
MaHOMeTp, 6apoMeTp, BEICOTOMED, MOPIIHEBOH HACOC, apEOMETP, 3X0JI0T, HCIIOIB30BaHHUE YIbTPa3ByKa
B OBITY U TEXHUKE

2 TEIUIOBBIE SABJIEHUA

51 OCHOBHBIE NIOJIOKEHUS MOJEKYJISPHO-KMHETUUECKON TEOpUH CTpOeHMs BeriecTBa. Monenu TBEPAOro,
' YKUJKOTO ¥ Ta3000pa3HOTO COCTOSIHMI BemiecTBa. Kpucrtamnyeckue u amopQHbIe Tena

5 JBwxenue yactull BemecTBa. CBs3b CKOPOCTH IBM)KEHHUS 4YacTHULl C TemiepaTypoid. bpoyHoBckoe
' IBIDKCHME, TU(dy3us

2.3 | CmaunBanue M KanWUISIPHBIC SIBIICHUS

2.4 | TemoBoe pacmIUpEeHHE U CXKATHE

2.5 | TemnoBoe paBHOBECHE

2.6 | Bayrpennss sHeprus. PaboTa u Temmonepeaada kak CriocoObl W3MEHEHUs BHYTpEeHHEH SHEpTHr

2.7 Buapl Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3ITyUCHHE
Harpesanue u oxnaxnenue tesn. KonuuecTBo TeIUOTH. Y AenbHas TEIUIOEMKOCTB:

2.8
3aKoH COXpaHEHUs SHEPTHH B TEIUIOBBIX MpoIleccax. Y PaBHEHUE TEIUIOBOTO OanaHca:

29

510 Ucnapenue u konaeHcamus. VizMeneHre BHyTpEHHEW SHEPTHU B MIPOLIECCE UCTIAPEHUS U KOHACHCALUH.

' Kumnenue xxuakoctu. Y aenbHas TEIUIOTa napoodpazoBanus: L = Q/m

2.11 | BnaxxHocTh Bo3ayxa
[TnaBnenue u Kpuctawu3anys. FMi3MeHeHne BHYTpEHHEW SHEPTUY TP TUIABIICHUH ¥ KPUCTAILTU3AITIH.

212 VY aenpHas TEIUIOTA IUIaBICHUS:

2.13 | BuyTpeHHsisi 3Heprusi CropaHusi TOIUIMBA. Y IeNbHAs TEIJIOTa CropaHus TOIUNBa: g = O/m

2.14 | Ipunnuns! paboTsl TermoBbix apurateneil. KI1/ rerioBoro nqeurarens




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
Ipaxmuueckue pabomvi

I/ISMepeHI/Ie YI[eHLHOP'I TEMI0EMKOCTH METAIIINYECKOI0 HUJIMHAPA; KOJIMYECTBA TCIUIOTHI, IIOJTYUCHHOTO

BOJZIOH KOMHATHOW TeMIlepaTypbl (PMKCHPOBAHHOW MAacChl, B KOTOPYIO OIYIIEH HArpeThid IWJINHAD;

215 KOJIMYECTBA TEIUIOTHI, OTIAHHOTO HArpeThiM LWIMHIPOM, MOCJE OMYCKaHUS €ro B BOAY KOMHATHOM
TeMIIEpaTyphl;  OTHOCHUTENFHOM  BIQXKHOCTH  BO3AyXa;  YAENBbHOM  TEIUIOTHl  IJIABICHUS
npaa. MccnenoBanue n13MEHEHHUS TEMIIEPATyYPhI BOJIBI IPU Pa3IMYHBIX YCIOBUSX; IBJICHUS TETIOOOMEHA
MIPY CMEIIMBAHUH XOJIOJHOU U ropsiuel BOJIBI; IIpoliecca UCTIapEHHs
Qusuueckue A61eHUsl 8 Npupoode: TIOBEPXHOCTHOE HATSHKCHHE W KANWUISIPHBIC SBJICHHUS B MPHUPOJE,

2.16 | xpucramnsl B mpupone, uanydeHue ConHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE
pOCBI, TYMaHa, WHesl, CHera
Texuuueckue ycmpoticmea: KaluUIspbl, IPUMEPbl UCTIONB30BaHUS KPUCTAIIIOB, KHIKOCTHBIH TEpPMO-

2.17 | MeTp, JaT4YUK TEMIEPATYPHI, TEPMOC, CHCTEMA OTOILICHUSI JOMOB, TUTPOMETPHI, TICHXPOMETP, MapoBast
TypOHUHA, ABUTaTeNb BHYTPEHHETO CrOPaHUS

3 OJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Onektpuzanus Ted. [[Ba BUga dMEeKTPUIECKUX 3apsI0B
3.2 | B3aumogneiicTBue 3apsKeHHbIX Tel. 3akoH Kymona
3.3 | 3akoH coxpaHEeHHs IIEKTPHUIECKOTO 3apsaa
34 Onextpudeckoe mnosie. HanpskEHHOCTh DIIEKTpUUYECKOro Tojs. [IpUHIUN CyNMepro3uiiui dJIeKT-
' pYYECKHUX MOoiel (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuyeckux 3apsiaoB. JleWicTBHE 3JEKTPUUECKOro MOJI Ha AJIEKTPUUYECKHE 3apsifibl.
) [IpoBoHYKH U TUITEKTPUKH
ITocTosHHbIN nekTpudecKuil Tok. JleiicTBus anekTprudeckoro Toka. Cuia Toka. Hampsokenue.
3.6
I=q/t ,U=A/q
DNEKTPUIECKOE COMPOTUBIICHHE. Y AENBHOE IIEKTPUIECKOE COMPOTHUBIICHHE:
3.7
R = pl/S
3.8 3akon Oma Ji1s ygacTka anekrpudeckort nenu: [ = U/R
[TocnenoBaTenbHOE COETMHEHUE TIPOBOTHUKOB!
3.9 | ITapannenabHOE COEIMHEHNE TPOBOJHMUKOB PABHOTO COMPOTUBIICHHUSI:
CMC[HaHHbIe COCIUHCHUA HpOBO}lHI/IKOB

3.10 | Pabora u MomHOCTE dyekTpryeckoro Toka. A = Ult, P = Ul

3.11 | 3akon Jxoymns — Jlenma:

3.12 | OmerT Opcrena. MaruuTHoOe moJie MPSIMOTO MPOBOJHUKA C TOKOM. JIMHHYM MarHUTHOW WHAYKIINH

3.13 | MarauTtHOe I0JIe IOCTOSHHOI'O0 MarHuTa. B3aumoeCcTBrE ITOCTOSHHBIX MAarHATOB

3.14 | [eiicTBME MarHUTHOTO TIOJISl HA MPOBOIHUK C TOKOM

3.15 | Omnbrtel @apajnes. SBienue snekTpoMarHuTHOM nHAYKUIUK. [IpaBuso Jlenua




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
Ipaxmuueckue pabomvi

I/ISMepeHI/Ie QJICKTPUYICCKOTO0 COIIPOTHUBJIICHUA PE3UCTOPA; MOIIHOCTU JJICKTPUUCCKOI'O TOKA, pa6OTLI

QJICKTPUYCCKOI'O TOKA.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKa, BOBHHUKAKOMIICTO B MPOBOJHUKE (pesncmpm, J'IaMHO'—IKa), oT

3.16 HaNpsDKEHHS Ha KOHIIAX MIPOBOAHUKA; 3aBUCHMOCTH COIPOTHBIICHHS OT JUTMHBI IIPOBOTHIKA, TUIOMIAIN
€ro MONEePevYHOr0 CEUCHHUS U YAETIbHOTO CONIPOTUBIICHUSI.
IIpoBepka mpaBuiaa A SNEKTPUUYECKOTO HANPsDKEHUS TIPU  MOCIEJOBATENIBHOM COEAMHCHMU
MIPOBOJHHUKOB; MIPABHUIIA ISl CHUTBI DJIEKTPHUECKOTO TOKA IIPH apaJUIeIbHOM COSJMHEHUN POBOJHUKOB
(pe3ucTOpHBI U IAMIIOYKA)
Qusuueckue s6eHUs 6 npupode: DICKTPUUECKHE SBICHHUS B atMocdepe, DIIEKTPHIECTBO >KUBBIX
3.17 | opraHu3mMoB, MarHUTHOE TIOJIe 3eMIIH, Jpeli( MMOFOCOB, POJIb MATHUTHOTO TIOJIS JJIs )KU3HU Ha 3emiie,
MOJISIPHOE CUSHHE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIepMETpP, BOJBTMETP, PEOCTaT, CUETUUK IEKTPUIECKON
318 SHEPrUH, OSJEKTPOOCBETUTEIbHbIE MPHOOPHI, HAarpeBaTeNIbHbIC AJEKTPONPUOOpPHI  (TIPUMEPHI),
' ANIEKTPUICCKUE TPEIOXPAHUTENHN, EKTPOMATHUT, JIEKTPOIBUTATENh TOCTOSHHOTO TOKA, TEHEPaTop
IIOCTOSIHHOT'O TOKAa
3.19 | DnexkrpomarauTHbie BoJHbI. [lIkana 351eKTpoMarHuTHBIX BOJIH
3.20 | JIyueBas mozens cBera. IIpsmMonuHelHOE pacIpocTpaHEHUE CBETa
3.21 | 3akoH oTpaxeHus cBeta. [Imockoe 3epkano
3.22 | [Ipenomiuenue cBeta. 3aKOH MPEIOMIICHHSI CBETA
3.23 | Jucnepcus cera
3.24 | JIunza. Xon nyueit B iuH3e. POKycHOE paccTosiHUE IMH3bL. OnTrueckas cuia JuH3el: D = 1/F
3.25 | I'ma3 xak onTuyeckas cucrema. OnTuyeckre npuoopsI
IIpaxmuueckue pabomol
W3mepenne onTHYECKON CHIIBI COOMpPATOICH JTHH3EL, (POKYCHOTO PACCTOSHUS COOMPAOMICH JTHH3HI (10
CBOWCTBY PaBEHCTBA pa3MepoB IpeaMeTa M M300pakEeHHs, KOTJa MPEAMET PacIloioXEH B JABOHHOM
3.26 | dokyce), mokaszarens MpeJOMIICHHS CTEKIIA.
HccnenoBanne cBolicTBa M300paXKEeHHS, MOTYYSCHHOTO C MIOMOIIBIO COOMPAIONICH JTHMH3BI; U3MEHCHHSI
(hOKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH YyTJIa MPEJIOMIICHHS CBETOBOTO JIyda OT
yTJa MaJeHNs Ha TPAHUIIE «BO3AYX — CTEKIIO»
327 Qusuueckue aenreHuss 8 npupode: 3atMmenuss Conxua u JIyHbl, LIBeTa Tel, ONTUYECKHE SIBJICHUS B aT-
' Mocdepe (uBeT HEOa, pedpakius, paayra, MUPax)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOTI, (pOTOANMAPAT, ONTUUECKUE CBETOBOIbI
4 KBAHTOBBGIE SIBJIEHUA
4.1 | PagmoaktuBHOCTB. ATb(ha-, 6eTa-, raMMa-u3nydeHus. Peakuuu anbda-u 6eta-pacmaga
4.2 | Omsrter Pesepdopna mo paccesauto anbga-gactuil. [InaneTapaas Moaeab aToMa
4.3 CocraB atomHOTO sigpa. M3oTomsl
4.4 | llepuox monypacmnaja aTOMHBIX AP




Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
4.5 Hz[eprIe peakuuu. 3aKOHBI COXpAaHCHUA 3apaJ0BOTO0 U MAaCCOBOI'O YUCEIIT

Dusuueckue sA61eHUsA 8 npupode: €CTECTBEHHBIH PaJMOAKTUBHBIA ()OH, KOCMHYECKUE JIy4H, Pajvo-
4.6 | akTHBHOE M3IIYYE€HHE MPUPOIHBIX MHUHEPAJIOB, JEHCTBHE PATUOAKTUBHBIX H3ITYUCHHN HA OPraHu3M

YCJIOBCKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, UHIUBUAYAJIBHBIA 103UMETp, Kamepa Buibcona, saepHas
JHEepreTrkKa

YYEBHO-METOAUYECKOE OBECIIEHEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

1. Yuebuuku
v' Tlepoimkuna A.B. @usuka. 8 kinacc: yueouuk /A.B.Ilepoimkun. — 3-¢
u3a., non. — M. /Ipoda, 2025
2. COopHUKH 3a1a4
v’ Jlykammmk B.M. COopuuk 3amau mo ¢usuke it 7-9 KiIaccoB
obmeoOpazoBarenbHbIX yupexkaeHuit / B.M.Jlykamuk, E.B.MIBanoBa. —
20-e u3a. — M.: [IpocBemenne, OAO «Mock. Yue0.», 2025.
v’ Tlepoiukun A.B. COopuuk 3amau 1o ¢usuke s 7-9 KiIaccoB
obmeoOpasoBarenbHbIX yupexaenuii / A.B.Ilepoikun — 16-e uzn. — M.
Ox3ameH, 2023.

METOANYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

1. [Teppiukun A.B. ®usuka. 8 knacc: yueonuk /A.B.Ilepbiikun. — 3-e uza.,
non. — M. [Ipoda, 2023

2. [leppiikua A.B. ®wusuka. 9 kinacc: yueOHuk /A.B.Ilepsiikus,
E.M.I'yTHuK. — 5-€ u3j., crepeotutt. — M. JIpoda, 2023.

3. Jlykamuk B.M. CoOopHuk 3amad 1o ¢usuke maa 7-9 Kiaccos
oO1eo6pazoBarenbHbIX yupexaenuit / B.W.Jlykamuk, E.B.1BanoBa. — 38-
e u3a. — M.: IIpocsenienue,2023.

4. Ileppimikun  A.B. COopuHuk 3agau no ¢usuke i 7-9 Kiaccos
o0mieoOpa3zoBarenbHbIX yupexaenuit / A.B.Ilepsimkun — 16-e uzn. — M.:
Ox3amen, 2023.

5.Mapon A.E. ®usuka. 7 kiacc: ydeOHO-metoauueckoe mocobue/ A.E.
Mapon.- M.: JIpoda, 2021

6. Mapon A.E. ®usuka. 8 kmacc: yueOHOo-meToanueckoe mocodoue/ A.E.

Mapon.- M.: Jlpoda, 2023




7. I'pomuesa O. V. KoHTpoisibHBIE U CaMOCTOATENbHBIE pa0OTHI IO (pU3MKe
7 knacc: k yueOnuky A.B. [lepeimkuna «®Pusuka 7 kinace» - M.:Dk3ameH,
2021.

8. I'pomueBa O. . KOHTpOIBHBIE U CaMOCTOSITENIbHBIE PAOOTHI 10 GU3HKE 8
kiacc: k yueonuky A.B. Ilepoimkuna «®usuka 8 kiace» - M.:Dk3ameH,
2021.

9. I'pomueBa O. U. KoHTpOJBHBIE U CaMOCTOSITENIbHBIE PA0OTHI 10 hu3HKe 9
kiace: k yueonuky A.B. Ilepeimkuna «®usuka 9 kimace» - M.:Dx3ameH,
2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

1. Caiit @enepanbHOTO MHCTUTYTA EAArOTUYECKUX U3MepeHuid http://fipi.ru
2. OOpa3oBarebHbIN MOPTAJ AJI1 MOATOTOBKH K 3K3ameHaM https://sdamgia.ru
3. T'oponckoit  oOpazoBaTenbHBIM  MPOEKT «Ypok B MockBe». -
https://mosmetod.ru/centr/proekty/urok-v-moskve.html
4, bubmuoreka [1OK https://m.edsoo.ru
5. «Meronnueckoe mpOCTPAHCTBO» caiTa ['0poaCKOro METOAMYECKOTO IIEHTPA

JlemaprameHTa oOpa3oBaHUs ropojaa
Mockssl. https://mosmetod.ru/metodicheskoe-prostranstvo

6. BuprtyanbHas naboparopus
https://uchebnik.mos.ru/catalogue?subject_ids=56&types=laboratories,web_a
pps

7. Ypok B My3ee https://mosmetod.ru/metodicheskoe-prostranstvo/uchebni-den-
v-muzee.html

8. YuuBepcurerckue cyo00ThI https://events.educom.ru/about/17

9. Cy0660THI MOCKOBCKOI0O IIKOJIbHUKA https://events.educom.ru/

10. Ypok B Texnonapke https://spo.mosmetod.ru/technopark

11. MOCKOBCKMI TOPOACKON KOHKYPC MPOEKTOB
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