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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUsl COCTaBJICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS HAa 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mnpeactaBieHHbix B OI'OC OO0, a Takxke ¢ ydérom
dbenepanbHOil pabodeit mporpamMMbl BocnuTanus ¥ KoHuenmuu mnpenogaBaHus yuyeOHOTo
npeamera «DPusukar.

CopepxaHue  mporpaMmbl M0 (U3MKE  HAmpaBleHO Ha  (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHON T'PAMOTHOCTH OOYYAIONIMXCS W OpPraHM3alui0 M3y4eHUs (PU3NKUA Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe yUYUTHIBAIOTCS BO3MOXKHOCTU y4€OHOTO
npeamera B peanuzanuu TpeboBanuii ®PI'OC OOO k MIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOydeHHs, a TakKe  MEXIPEAMETHbIE  CBS3U
€CTEeCTBEHHO-HAYUHBIX YU4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHusI.

[Iporpamma o (u3uke ycTaHaBIMBAET paclpeseieHue y4eOHOro MaTepuala mo rojgam
oOydeHus (Mo Kiaccam), TpeayiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh HM3YYCHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pPa3BUTUS TMPEIMETHOIO COJAECpXKaHUA U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢uszuke pa3paboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOW IMOMOIIU
YUHTEII0 B CO3JIaHUM pabodeli mporpaMMBbl 10 y4eOHOMY TIPEAMETY.

dusnka ABISETCS CHUCTEMOOOPA3YIOIIMM JUIsl €CTeCTBEHHO-HAYYHBIX  y4eOHBIX
NPEIMETOB, TMOCKOIBbKY (U3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB U SBJICHUIA,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U Pusnueckoit reorpadueii, BHOCUT BKJIaa B
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, TMPEJOCTaBIgeT Hauboyiee SCHbIE 0O0pa3Ilbl
NPUMEHEHUs] HAy4YHOTO METOAa MO3HAHUA, TO €CTh Cloco0a MOJMYy4eHUs! JOCTOBEPHBIX
3HAaHUU O MUDE.

OnHa U3 TIIaBHBIX 3a7a4 (GU3NIECKOro 00pa3oBaHUs B CTPYKTYpe OOIIero o0Opa3oBaHus
COCTOMT B (DOPMUPOBAHHHM E€CTECTBEHHO-HAYYHON T'PaMOTHOCTH M WHTEpEca K HayKe Y
00yJaromuxcs.

N3yuenue ¢usmku Ha 0a30BOM YPOBHE TPEIONAraeT OBIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO0 TPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPIPETUPOBATHh JAaHHBIE W MCIIOJIb30BaTh HAaYUYHBIE JOKA3aTEJILCTBA IS
IIOJTyYEHUS BBIBOJOB.

enn n3yuenus (uU3MKH HA YPOBHE OCHOBHOTO OOIIETO O0Opa30BaHUs OMPEEICHBI B
Konnenmun mpenonmaBanusi yueOHoro mnpenmera «du3uka» B 00pa30BaTEIbHBIX
opranm3anusax Poccuiickoii denepannn, peaanu3yrOIIMX OCHOBHBIC 00IIe00pa3oBaTEIbHbBIC
NporpaMmsbl,  yTBEpKAEHHOW pemeHueM Komuterum  MuUHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aexkadpst 2019 r. Ne [TK-4BH).

Heaun uzyyenus pusuku:

e MpHUOOpPETEHHWE HHTEpeca U CTPEMJICHHsS OOYYalOlIUXCS K HAy4YHOMY HU3YUYEHUIO

MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE MPEICTAaBICHUHA O HAYYHOM METOJE€ INO3HaHUsA U (HOpMHUpPOBaHUE
HCCIIEI0OBATEIBCKOIO OTHOLIEHUS K OKPYIKAIOLIUM SIBJICHUSAM;

(opMHUpOBaHME HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3yYEHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(opMHUpOBaHUE TMPEACTABICHUM O poau (PU3MKM AJid  pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUM;

pa3BUTHE TNPEJCTABIECHUNH O BO3MOXHBIX cdepax Oynymeid npodeccuoHaabHOM
JEeSATENbHOCTH, CBSI3aHHON C (DU3MKOM, MOATOTOBKA K JalbHEHIIeMy OOy4YeHUIO B
3TOM HAIPaBJICHUMU.

JlocTkeHue 3THX 1eJied MporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
00pa30BaHUs 00ECTIEUMBAETCS PEILICHUEM CIIETYIOINX 3a/8a4

NpHOOPETCHUE 3HAHWH O JUCKPETHOM CTPOCHHMHM BEIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpHOOPETCHHE YMEHUU ONHUCHIBATH W OOBACHITH (DU3HUYECKHE SIBICHHS C
UCII0JIb30BAHMEM TIOJyYCHHBIX 3HAHUH;

OCBOCHHE METOJOB PEIICHUS MPOCTCHINNX PACUETHBIX 3aJad C HCIOJIb30BAaHUEM
Gu3HUECKUX MOJICIICH, TBOPUYECKHUX U MTPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHEC YMCHHMH HAOIIOJATh TPUPOJHBIC SBJICHUS W  BBITIOJHITH OIIBITHI,
nabopaTtopHbie pabOThl U IKCIIEPHUMEHTATBHBIE HCCICIOBAHUS C HCIIOJIIb30BaHUEM
MU3MEPHUTEIHHBIX MPHUOOPOB;

OocBoeHHE MPUEMOB paboThl ¢ mHpOpManmel (HU3HMUECKOTO COACpPKAHWS, BKIFOUYAs
MHPOPMAITMIO O COBPEMEHHBIX JOCTIKEHUSX (HU3WKH, aHAIN3 W KPUTHIECKOE
OllIEHWBaHWE UHPOPMAITUH;

3HaKOMCTBO €O cdepamMu TpodeCCHOHATHHON EATEIBHOCTH, CBS3aHHBIMH C
(GU3NKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JIOCTIDKEHHUSIX
bu3HuYeCcKOi HayKH.

Ha m3ydenne ¢pus3uku (6a30BbIl YpOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMSs

oTBoAuTCs 238 yacoB: B 8 Ki1acce — 68 yacoB (2 yaca B HEJIEINIO.

[Ipennaraemsiii B mporpaMMe 1o (hU3uKe MepeveHb JTadOpaTOPHBIX PadOT U OMBITOB
HOCHUT PEKOMEHJIATEIbHBIM XapakTep, YUYUTENb JIeNaeT BbIOOP MpPOBENEHUS JTaOOpaTOPHBIX
paboT ¥ ONBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH O0O0y4aromuxcs, CIUCKa
HKCIIEPUMEHTATBHBIX 3aJlaHUM, TPEIJIaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
dK3aMEHa 110 (PHU3HKE.



COIAEPKXAHHUE OBYYEHUA
8 KIIACC

Pa3nen 1. TenjioBblie siBJIeHHUS.

OCHOBHbBIEC TOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA.
Macca u pa3zmepsl aTOMOB U MOJEKYyJd. ONBITHI, TOATBEPHKAAIONINE OCHOBHBIE MOJOKEHUS
MOJIEKYISIPHO-KUHETHUECKON TEOPUH.

Mopenun  TBEpAOro,  KMAKOTO M Ta3000pa3HOTO  COCTOSIHUWA  BEIIECTBA.
Kpucrammuueckue n amopgubie tena. OObsCHEHHE CBOMCTB ra3oB, >KMIKOCTEH M TBEPABIX
TE€JI Ha OCHOBE IIOJOKEHUN MOJEKYIIPHO--KUHETHYECKOM Teopun. CmauMBaHHE U
KanmwuIspHbIe siBJIeHUsl. TerioBoe paciupeHue U CkaTue.

Temmneparypa. CBsizb TeMImepatypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKCHUS YaCTHII.
Buytpennsisi sHeprusi. CriocoObl W3MEHEHUs BHYTPEHHEW OSHEpPruu: Teruionepeaadya |
coBepleHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBO TemaoThl. YenbHAs TEINIOEMKOCTH BEIIECTBA. TEINIOOOMEH M TEILUIOBOE
paBHOBecue. YpaBHeHHE  TemioBoro  Oamanca. [lmaBieHwe W OTBepjieBaHUE
KPUCTAJUTMYECKUX BEHISCTB. YJIeJbHAsl TeIjoTa IulaBieHus. llapooOpa3zoBanue wu
koHaeHcanus. Vcnapenue. Kunenne. YaenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEPaTyPhl KUTICHUsI OT aTMOC(EPHOTO AaBIICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TomuBa. Y AeJIbHas TEIUIOTa CTOpPaHMUS.

[Tpunuuner padotel TeroBeix auratenedt KIIJ TermoBoro npuratens. TeroBbie
JIBUTATEJIM U 3alUTa OKPYXKAIOUIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBHIKCHHS.

2. Habmonenue nuddysun.

3. HaOmronenue siBIICHUN CMauyrMBaHUS U KAWJUISIPHBIX SBJICHHM.

4. HaOnroneHure TerIoBOro pacuiupeHust Tell.

5. M3MeHeHnue paBiaeHHWs ra3a TpH  HM3MCHCHHMHM O0O0béMa ©W HArpeBaHUHU WM
OXJIQXKJICHHU.

IIpaBuna u3MepeHus: TeMIepaTypsl.

Buaer Terionepenaun.

OxJtaxkieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanme npu coBepiieHn paboThl BHSITHUMH CHIIAMHU.

10. CpaBHEHHUE TEMIOEMKOCTEN pa3TMYHbBIX BEIIIECTB.

11. HaOmroeHne KumneHus.

12. HaGmroieHre TOCTOSTHCTBA TeMIIEPAaTyPhl IIPH TUTABJICHUH.

13. Mogenu TEIIOBBIX ABATATEICH.

Jlabopamopnuie padbomot u onvimeot.

1. OnbITEI IO OOHAPYKEHUIO ACHCTBHUS CHUIJI MOJIEKYJIIPHOTO TTPUTSKCHUS.
2. OmpITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MTOBAPEHHOM COJIM MIIH caxapa.
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3. OnpIThl O HAOIIOJCHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTEH M TBEPIBIX
TET.
4. OmpepneneHue JaBIEHUS BO3yXa B OaJUIOHE IITTPUIIA.
OnepIThI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJIEHHUS BO3JlyXa OT €ro o0béma H
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka ruUMOTE3bl JWHEWHOM 3aBUCHUMOCTH JIMHBI CTOJIOMKA J>KHJIKOCTH B
TEPMOMETPUYECKON TPYOKe OT TeMIepaTyphl.

7. HaGmroneHue n3MeHeHus] BHYTPEHHEH SHEPTUU Tejia B pe3yibTare TeIIonepeiaun u

pabOTHI BHEIIITHUX CHIL.

8. HccnenoBaHue sBJICHHS TENJI000OMEHA MpPU CMENIMBAHUHM XOJOJHOW U TOpsue

BOJIbI.
9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJAOW MpPHU TEIIOOOMEHE C
HarpeThIM METAJUIMYECKUM LUJIMHIPOM.

10. OnpeeneHue yielibHOM TEMTOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoliecca uCapeHus.

12. OnpeaeneHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yieIbHON TEIIOTHI MJIaBJICHUS JIbJIA.

Pasjien 2. JinekTpuyecKkre U MATHUTHBIE SIBJICHHS.

DnexkTpu3anus Ten. JBa pojia 3jIeKTpUdecKuX 3apsaaoB. BzauMoaencTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCUMOCTH CHIIBI B3aMMOJEHCTBUS 3apsDKEHHBIX TeNl OT BEJIMYMHBI
3apsIIOB M PaCCTOSIHUS MEXKIY TEJIAMH).

Onektpuueckoe  mnoje.  Hanpspk€HHOCTh — anekTpudeckoro  moss.  [IpuHnumn
CYIEPIIO3ULIMU IIEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexrpuyeckux 3apsioB. JJIEMEHTApHbIN 3leKTpuyeckuil 3apsa. CtpoeHue
atoma. [IpOBOIHMKY U TUAIEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsaa.

OJIEKTPUUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUYECKOrO TOKa. VCTOYHUKH
IOCTOSIHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOrO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
DNEeKTPUUECKUN TOK B )KHIKOCTAX U ra3ax.

Onektpuueckas uenb. Cuna Toka. ODieKTpuueckoe HampsikeHue. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTHUBICHUE BellecTBa. 3akoH OMa s ydacTKa LEMH.
[TocnenoBaTenpHOE U ApaLIENbHOE COEIUHEHNE IPOBOIHUKOB.

Pabora m MOIIHOCTH 2JIEKTpUYecKoro Toka. 3akoH J[xoyns—JleHma. DiaekTpudeckue
IIEMU U IOTPEOUTENHN ANEKTPUIECKOM dHepTuH B ObITy. KOopoTKoe 3amMbIKaHuE.

[ToctossHHBIE MarHUTHL. B3anMOIENCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruauTtHoe noJie 3eMJIM U ero 3HaueHHe JJig )Ku3Hu Ha 3emiie. OnbIT Dpcrena. MarautHoe
MOJIE DJJEKTPUYECKOrO TOKa. IIpuMeHeHHne »3neKTpOMarHUTOB B TexXHUKE. JlelcTBue
MarHuTHOTO TIOJII Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUraTrelib MOCTOSHHOTO TOKA.
Hcnonb3oBanue 3JIEKTPOABUATATENEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel  @apanesd. SBrneHwe 3JIEKTpOMAarHUTHOM wuHAYKIUU. lIpaBuno JleHna.
Onektporeneparop. CrocoObl MOTYyUYEHUS JJIECKTPUYECKOM IHEPruu. DJIEKTPOCTAHIIMHU Ha
BO300HOBIIIEMbIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

1. DOnekTpu3anus Tell.
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JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTuYeCKask NHIYKIIMS.

3aKOH COXPAaHEHMS MIEKTPUUYECKHUX 3apsa0B.

[IpoBOAHUKH U AUDIIEKTPUKH.

MonennpoBaHUe CUIOBBIX JUHUN dJIEKTPUUECKOTO MOJS.

HcTouHMKHM IOCTOSTHHOT'O TOKA.

JIeHcTBUA 3IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B KHUJKOCTH.
. I'a30BbIl paszps.

N3mepenue cuibl TOKa aMIIEpMETPOM.

. I3MepeHue 2eKTpUIeCKOTro HAMPSKEHUST BOJTLTMETPOM.

. Peoctat u mara3zuH cONpOTUBICHUM.

. B3auMmoeicTBre MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJ0COB MarHUTa.

. MonenupoBaHrue MarHUTHBIX TOJIEH TOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoe nosue Toka. DJIeKTPOMarHur.

. JlelicTBME MarHUTHOTO MOJIsI HA TIPOBOJHUK C TOKOM.

. DJEKTpOoABUTATEb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABIEHUS JIEKTPOMArHUTHOM UHAYKIIUH.

. OnbrTel @apajes.

. 3aBUCUMOCTb HAMpPaBJICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHUS.
25.

GHGKTPOFGHepaTOp ITIOCTOAHHOI'O TOKA.

Jlabopamopnuie padbomst u onvimeot.
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10.
11.
12.

13.
14.

OMBITHI MO HAOJIOICHHUIO JICKTPU3AIIMN TSl MHIYKIHEH U TIPU COMPUKOCHOBEHHH.
UccnenoBanue AHCTBUS SIICKTPUUYECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKH.
CoOopka u mpoBepka pabOThI JIEKTPUIECKOH TN MMOCTOSHHOTO TOKa.

N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryimpoBaHue HANPSKCHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBl TOKa, UAYIIETO 4Yepe3 PEe3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH 3JEKTPUUYECKOTO  COMPOTUBIICHHS
MPOBOJIHUKA OT €T0 JJIMHBI, IJIOIIa 1 MTOMEPEYHOr0 CEUCHHS U MaTepuara.
IIpoBepka mpaBuia CIOKEHUSI HAMPSKEHUM TMPU TOCIEAO0BATEIIBHOM COCIMHEHUM
JIBYX PE€3UCTOPOB.

ITpoBepka npasuia JJjis CHIIbI TOKA MIPH MapaljIeTIbHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
Ornpenenenne MOUTHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
UccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, WAYLIETO 4Yepe3 JaMIo4Ky, OT
HaNpsHKEHUS Ha HEM.

Onpenenenune KIIJI narpeBares.

HccnenoBanre MarHUTHOTO B3aUMOCHCTBHUS TTOCTOSTHHBIX MAarHUTOB.



15.

16.
17.

18.
19.
20.
21.

N3yyeHne MarHUTHOrO TMOJISI MOCTOSHHBIX MAarHUTOB NpH HMX OOBEAUHEHUH U
pa3lIeICHHM.

HccnenoBanue nercTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITEl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJEMCTBHS KATYIIKH C
TOKOM M MAarHWTa OT CUJIbI TOKA M HAIIPABJICHMS TOKA B KaTYIIKE.

N3ydeHne neicTBU MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI 351eKTpoABUTaTeIbHOM YCTAHOBKH.

OnBITEI IO UCCIIENOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHIYKLIMH: HCCIIEIOBAHUE
WU3MEHEHN 3HAYEHUS U HANPABICHUS UHAYKIIMOHHOTO TOKA.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue ¢u3MKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMNpPaBIECHO Ha

JTOCTH)KEHUE  JIMYHOCTHBIX,  METalpeIMETHBIX W  IPEAMETHBIX  00pa30BaTEIbHbBIX
pE3yJIbTATOB.

B pesynbraTe u3ydeHuss (QuU3MKK Ha YpPOBHE OCHOBHOIO 0O0IIEero o0pa3oBaHUs Y

oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJbTAaThl B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

— TIIPOSIBJICHUE HHTEpeca K MCTOPUUM M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOH
bu3nUecKol HAyKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K AaKTHMBHOMY YYacCTHUIO B OOCYXKIEHHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYESCKUM MTPUMECHEHUEM JOCTHKCHUN (DU3UKU;
— OCO3HAHME BAXKHOCTU MOPAIbHO--3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCHpHUATHE DSCTETUYECKUX KauecTB (u3myeckoil Hayku: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOI'OCTH, TOYHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HayKHd KaK MOIIHOTO HHCTPYMEHTA MO3HAHUSA MUDAa,
OCHOBBI Pa3BUTHS TEXHOJOTHM, BaXKHEHIIEH COCTABIISAIONIEN KYIbTYPBIL;

— pa3BuUTHE HAy4yHOM JIOOO3HATEIBHOCTH, MHTEpeca K  HCCIEA0BATENbCKON
NEeATEbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

— OCO3HaHHUE IIEHHOCTU 0e30IMacHOro 00pa3a KM3HU B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpE, BaXXHOCTU TPaBWJI O€30MaCHOr0 IMOBEICHUS Ha TPAHCIOPTE, HA JOporax, C
AIEKTPUUECKUM U TETJIOBBIM 000PY0BAHUEM B JOMAIITHUX YCIOBUSIX;

— chOopMHUPOBAaHHOCTh HaBbIKAa pedIieKCHu, MPU3HAHHWE CBOETO IpaBa HA OMIUOKY H
TAKOI0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

— AaKTUMBHOE Yy4YacTH€ B pEUIEHWHU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeIbHOM OpraHW3alMK, TOpOoJa, Kpasi) TEXHOJOTUYECKOW W COIMAIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUIA;

— WHTEPEC K MPAKTHIECKOMY U3yUEHHUI0 MPOdeCcCrid, CBI3aHHBIX C (U3UKOMH;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpHUCHTAllMsA Ha TPUMEHEHWE (PU3MYECKUX 3HAHWM JJIS pPelIeHUs 3aaad B 00JacTH
OKpY’Karolen cpelibl, MIAaHUPOBAHUS MTOCTYIMKOB M OIEHKU UX BO3MOXKHBIX MOCIEICTBUI
JUJT OKPYKAIOIIEH Cpelibl;

— OCO3HAHME TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHUS;

8) amanTanum K N3MEHAIONIUMCS YCJIOBUSM COUMAJIBHON U NPUPOAHOI Cpeabl:



— NOTpPeOHOCTh BO B3aMMOJCHCTBUU MpPHU BBINOJIHEHUH HCCIEIOBAHUNA M MPOEKTOB
(u3nUecKoi HapPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

— MOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUECKYIO AEATENbHOCTD;

— noTpeOdHOCTh B ()OPMHPOBAHWU HOBBIX 3HAHWUW, B TOM 4Hciie (OPMYIHPOBATH UIEH,
MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acT pU3UKH;
— IUIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpEeMJIEHHWE AaHAJIM3UPOBATh M BBIABISATH B3aUMOCBS3M MPHUPOABI, OOLIECTBA H
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHNEM (QU3HUECKUX 3HAHUII;

— OLIEHKa CBOMX JCHUCTBUU C y4€TOM BIHSHMS HA OKPYKAIOIIYIO CPEAy, BO3MOXKHBIX
rJ1I00JIbHBIX MOCEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe ocBOeHHs mporpamMMmbl Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro

oOpa3zoBanus y oOyuwaromerocs OyayT chopMHpOBaHBI MeTamnpeIMeTHbIE Pe3yJabTaThl,
BKJTFOYAIOIIAE TI03HABATEIbHBIC YHUBEpCAJIbHBIC yUeOHBIC ICHCTBUS, KOMMYHHUKATHUBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBU.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble JJornuecKue 1eicTBUA:

e BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN);

e YCTaHaBIMBATh CYIIECTBEHHBIM TPHU3HAK KJIACCU(UKALWUA, OCHOBAHUSA IS
0000IIIeHNS ¥ CpaBHEHUS,

e BBISBISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B pacCMaTpUBAaeMbIX (DaKTax, MaHHBIX
Y HaOJIFOICHUSX, OTHOCSAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

e BBISBISITH MPUIMHHO--CIICACTBCHHBIC CBSI3M NMPU MU3YUYCHUU (PU3HUSCKUX SBIICHUHN U
IPOIIECCOB, JieTaTh BBIBOJBI C HCIOJIB30BAaHUEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHUM, BEIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;

e CaMOCTOSITENIbHO BBIOMpPATh CMOcO0 pemieHuss ydeOHOW ¢u3nueckon 3amadu
(cpaBHEHHE HECKOJBKHX BapUAHTOB PEIICHUS, BHIOOp Hambosiee MOAXOJAIIETO C
y4E€TOM CaMOCTOSATENBHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

e HCIIONB30BATh BOMPOCHI KaK MCCIICOBATEIIHCKUN HHCTPYMEHT MTO3HAHMS,

e TMPOBOJUTH IO CAMOCTOSITEIHPHO COCTABICHHOMY IUIAHY OTBIT, HECIOXKHBINA
(bH3UYIECKHI SKCTIEPUMEHT, HEOOJIBIITIOE UCCISAOBAaHNE (PU3UUECKOTO SBIICHHUS;

e OIIEHWBATH HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(GOPMAIIHIO, TOTYICHHYIO B XOJIE
WCCJICTIOBAHUS WJIA DKCIICPUMEHTA;

e CaMOCTOSITENILHO (OPMYJIHPOBATH OOOOIIEHHUSI W BBIBOABI MO pe3ylibTaTam
MPOBEIEHHOTO HAOJIOICHMSI, OTBITA, UCCIICIOBAHUS;



MPOTrHO3UPOBATh BO3MOXKHOE JajibHEWIIee pa3BUTHE (PUINYECKUX MPOLIECCOB, a
TAK)K€ BBIJIBUTaTh MPEANONIOKEHUS OO0 HX PAa3BUTHUM B HOBBIX YCIOBUSX H
KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

MPUMEHSATh Pa3jINvHbIE METOJbl, HHCTPYMEHTBhI M 3alpOChl IPHU MOUCKE U OTOOpe
MH(OpPMAIUU WIH JAHHBIX ¢ YYETOM NPEITIOKEHHON yueOHOM pu3nueckoi 3a1auu;
aHANM3UPOBATh, CHCTEMATH3UPOBATh M  UHTEPIPETUPOBATH  MHPOPMALHIO
pPa3IUYHbBIX BUIOB U (JOPM IPEACTABICHHUS;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (hOpMY MpeacTaBlieHus UHPOpMaLUU U
WUTIOCTPUPOBATh pellaeMble 3a/aud HECIOXHBIMH CXEMaMH, JAUarpaMmMaMu, MHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBUSA:

B XO/A€ OOCYXICHHS Y4COHOro MaTepuasia, pPe3yJbTaTOB JIA0OPATOPHBIX PadoOT |
NPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJIaeMOH TeMbl W BBICKA3bIBATh
UJCH, HAIICJICHHBIC Ha pCEIICHHE 3aJlauyd W TOJJIepKaHue OJiaroKeaaTeIbHOCTH
OOIICHUS,

COIOCTAaBJISATh CBOM CYXKJICHHUS C CYXJACHUAMHU JPYyrUX YYaCTHHKOB JIMAJIOra,
0oOHapy>KHUBaTh Pa3JIMUUC U CXOJACTBO IMO3UIIHIA;

BBIP@YKaTh CBOIO TOYKY 3PCHHMS B YCTHBIX U MMCBMECHHBIX TCKCTaX;

NyOJIMYHO TMPEACTABIATh PE3YJIBTaThl  BBIIIOJIHEHHOTO  (PU3MYECKOT'O  OIbITa
(9KCIIEpUMEHTA, HUCCIICIOBAHMS, TIPOCKTA);

IOHMMATh W UCIOJIb30BaTh MPEUMYIIICCTBA KOMaHIHOW W WHANBUAYAIbHON paOOTHI
IIPH PEIICHUN KOHKPETHOU (DH3UYECKOMN MPOOIEMBI;

NPUHUMATh LU COBMECTHOM JESITCIIbHOCTH, OPraHW30BBIBATH JICHCTBHUS IO €€
JOCTIDKECHUIO:  paclpeleiaTh poJid, OOCYKIaTh TMPOIECCH M PE3YJIbTAaThl
COBMECTHOM paboTHI, 000011aTh MHEHHS HECKOJIBKUX JTFOJICH;

BBITIOJIHATh CBOIO YacTh PaOOTHI, JOCTHras KaueCTBEHHOI'O Pe3yJibTaTra IO CBOEMY
HAIPABJICHUIO U KOOPAUHHUPYS CBOU JACHCTBHUS C IPYTUMH WICHAMU KOMaH/IbI;
OIICHUBAaTh KauyeCTBO CBOCTO BKJIaJa B OOIMIMH TPOMYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBHS.

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBIISITh TPOOJIEMBl B JKM3HCHHBIX M YYEOHBIX CHUTYyalHsX, TPEOYIOMIMX s
peueHns pU3NUeCKuX 3HaAHUM;

OPUEHTHPOBATHCS B PA3IMYHBIX MOJXO0JaX MPUHATUS PELICHUM (MHIWBUAYAIBHOE,
MPUHATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUIN Ipynmnoi);

CaMOCTOSITEJIbHO COCTAaBIISATh AJITOPUTM pelIeHUs (PU3MUECKON 3ajaud WM IlaHa
HCCIIEIOBAHUSI C YYETOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IpeijiaraeMble BApHUAHThI PEILICHUH;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JaBaTh A/ICKBATHYIO OLICHKY CUTYallH M MpeJIaraTh IlaH €€ U3MEHEHUS;
OOBSACHATh TNPUUYUHBI JOCTHXKEHHSI (HEIOCTH)KEHMs) pe3yJbTaTOB JAESTENbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM 4YHCI€ B XOJ BBIINOJHEHUS
(pU3MYECKOr0 HCCIEAOBAHMS MM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIMXCA CUTyal[u, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh CceOsl Ha MECTO JpPYroro 4YelioBeka B XOJAE clopa WM AUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

OpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpU pelieHuH (PU3MYECKUX 3ajady Wi B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IIPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenust B 8 kiacce npeamMeTHbie pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YyHAIOIIUXCSI YMEHUINA:

UCITIOJIH30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBMKCHHE aTOMOB U
MOJICKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAUIMUECKUE U aMOp(HBIC Tena,
HACBHIIICHHBI M HEHACHIIEHHBIH Tap, BIAKHOCTH BO3JyXa, TEeMIeEpaTypa,
BHYTPEHHSSI SHEPTHUs, TETUIOBOM JBUTATElNb, JIEMEHTAPHBIN AIEKTPUUYECKUI 3aps,
ANEKTPUUECKOE T0JIe, MPOBOJAHUKU M JTUAJIEKTPUKHU, MOCTOSHHBIN 3IEKTPUUYECKUN
TOK, MarHUTHOE TIOJIE;

pas3nuyarh sBJICHUS (TEIUIOBOE paCIIMpEeHHe M C)KaTue, TeIulonepeaaya, TerioBOoe
paBHOBeCHEe, CMauMBaHHE, KaNMWUISPHbIC SBJICHUS, WCIApEHUE, KOHJEHCAIus,
IUTaBJICHWE,  KpuUcTayuim3anus  (OTBEplEBaHHE),  KHUICHHE,  Terulonepenadya
(TEeTIONMPOBOAHOCTD, KOHBEKIIMSI, U3TyUCHUE), FICKTPU3AIMs TEJl, B3aUMOJICHCTBHE
3apsAIOB, JNEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOCHCTBUE
MarHuTOB, JACHCTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAas
WHIYKIMS) [0 ONHCAHUIO HMX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (DU3UUECKUX SIBJICHUI B OKPY>KAIOIIEM MHUPE,
B TOM 4YHclie (pU3MYecKue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKCHHE H
KaNWUIApHbBIE SBJICHUS B NPUPOJE, KpPUCTALIBI B npupone, uznydenue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHME POCHI, TYMaHa, UHES, CHETa,
ANIEKTPUUECKHUE SBICHHUS B aTtMocdepe, dJIEKTPUYECTBO JKHBBIX OPraHU3MOB,
MarHuTHOE MoJsie 3eMiiH, Jpei( MOII0COB, POJIb MATHUTHOTO MOJIA JJISl KU3HHM Ha
3emiie, OJSIPHOE CUSIHUE, TIPU ATOM MEPEBOAUTH MPAKTUIECCKYIO 3a/1a4y B yIeOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKHN) (PU3UUECKHUX SBIICHUIA;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel M (PU3NYECKUE SBICHUSA, UCIOIb3Ys
du3nUecKue BEJMUHUHBI (TEMIlepaTypa, BHYTPEHHSIS SHEPTHUs, KOJIUYECTBO TEIJIOTHI,
yAelbHasi TEMJIOEMKOCTh BEIIECTBA, YJelibHAs TEIUIOoTa IUJIABJICHUS, YJeIbHas
TEIJIOTa MapooOpa3oBaHusl, yAelIbHAsA TEMJIOTa CrOpaHHs TOIUIMBA, KOA3()PUUIHEHT
MOJIE3HOT0 JCHCTBUSI TEIUIOBOM MAaIIWHBI, OTHOCUTEIbHAsl BIAXXHOCTh BO3]yXa,



ANEKTPUUECKUI 3apsij, cuia TOKa, JIEKTPUUECKOE HAINpSIKEHUE, CONPOTUBIECHUE
MPOBOJHUKA, VYAEIbHOE CONPOTHUBIECHHE BellecTBa, pabdoTa M  MOIIHOCTb
AIEKTPUYECKOTO TOKA), TIPU OMHMCAHUHU MPABWIHHO TPAKTOBATh (PU3UUYSCKHUA CMBICT
WCITOJIb3yEeMbIX BETMYHH, 0003HAYCHUS M ¢AUHUIIBI (DU3UICCKUX BEITMYHUH, HAXOIUTh
(OpMyIIBI, CBS3BIBAIONINEC TAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMH BEITUYHHAMM,
CTPOUTH TpaWKN N3YICHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEIUYHH,
XapaKTepu30BaTh CBOMCTBa Tel, (DU3WUYECKUE SIBICHHUS M TPOLIECCHI, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOpUM CTPOEHHUS BEIIECTBa,
MPUHIIMIT CYNEPNO3UIIUA TI0JIeH (HAa Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH Oma Juis ydacTka 1enu, 3akoH J[xoyns—JleHna, 3aKkoH coxpaHeHus
SHEPIuH, MPU TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alHUCHIBATH €r0
MaTeMaTHYE€CKOE BhIPaKEHUE;

OOBSICHATh (DU3UYECKUE TPOIIECChl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyanun MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BBISIBJISTh
NPUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHHE M3 1—2 JIOTHYECKUX IIaroB C
ormopoi Ha 1-2 M3ydYeHHBIX CBOMCTBA (DM3UYCCKUX SBJICHUN, (PU3NYCCKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIe 3aaud B 2—3 JCHCTBUSA, HCIONB3YS 3aKOHBI W (POPMYIIBI,
cBs3bIBalOIINE (U3UYECKUE BEJIMYMHBI: HAa OCHOBE aHalHW3a YCJIOBHUS 3aJlaud
3aMKChIBATh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX UIS PEIICHUS 3aa4H,
BBIOMpATH 3aKOHBI U (HOPMYJITBI, HEOOXOAUMBIE JJIsl €€ PEeIIeHHUs, POBOIUTH PACUETHI
U CpaBHUBATHh IOJIYYCHHOE 3HaYeHUE (PU3NYECKON BEIMYMHBI C HM3BECTHBIMU
JTaHHBIMH;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh NpPU TMOMOIIH (PU3UUECKUX
METOJIOB, HCIOJIb3ysd  ONUCAaHWE  HUCCJIEJAOBAHMS, BBIACIATH  MPOBEPSEMOE
NPENIOIOKEHUE, OLIEHWBATh MPABUIBHOCTh TOPSIKA MPOBEACHHS HCCIEIOBAHUS,
JIeNaTh BHIBOIBI;

IPOBOJIUTh ONBITHI 10 HAOMIONCHUIO (U3UYCCKUX SBICHUM WM (PU3HICCKUX
CBOMCTB Ten (KamwUIApHBIC SBICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3AyXa OT €ro
o0BéMa, TeMmmepaTypbl, CKOPOCTH IIpollecca OCThIBAHUS H HAarpeBaHUs TpuU
M3JIy4YEHUU OT 1BETa u3Jydaromend (MOrIomaIe) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs] BOJBI OT TEMIIEPATyphl KUJIKOCTH M IUIOMIAAN €€ TIOBEPXHOCTH,
AIEKTPU3AIUS TET U B3aUMOJCHCTBUE JIICKTPUUYECKHUX 3apsI0B, B3aUMOCHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaJHM3allusi MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHWTOB,
JICHCTBUSI MAarHUTHOTO TIOJS HAa TPOBOJHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHWTA,
CBOMCTBA DJEKTPOJBUTATENS TMOCTOSHHOTO TOKA): (hOPMYIMPOBATH TPOBEPSEMbIC
MPEANOIOKEH!sI, COOMpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 000pYyIOBaHUSA,
OTIMCHIBATDH XOJI OTBITA U (HOPMYTUPOBATH BHIBOIHI,

BHITIOJIHATDh TPSIMBIE W3MEPEHUS TEMIIEPATyphl, OTHOCUTEIIPHOW BIAXKHOCTH
BO3/lyXa, CHUJBI TOKA, HAIMPSOKEHHUS C HWCIOJb30BAHHEM AaHAJIOTOBBIX TPUOOPOB U
JaTIUKOB (HU3UYECKUX BEIUYHMH, CPABHHBATH PE3YNbTAThl M3MEPCHHH C y4ETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT IPYToil ¢
HCIIOJIb30BaHUEM MPSIMBIX MU3MEPEHHI (3aBUCUMOCTb COMPOTHUBICHUSI MPOBOJIHUKA
OT €ro JJIMHBI, TUIOMAX TIONEPEYHOTO CEUYCHHUS W YACIBHOTO CONPOTHBIICHUS
BEIllECTBA MPOBOJHUKA, CHIIBI TOKA, UIYIIET0 Yepe3 MPOBOJIHUK, OT HAMPSKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHUE IIOCIENOBATENBHOTO M IAPAJUIEIIBHOTO COEIUHEHUN
MIPOBOJIHUKOB): TUIAHUPOBATh MCCIICIOBAHUE, COOMpATh YCTAHOBKY U BBIMOJIHSITH
WU3MEPEHUs, Cleys MPEeI0KEHHOMY TIIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJTYyUYSHHOU
3aBUCUMOCTU B BHUJE TaOiul W rpaduKoOB, JelaTh BBIBOJBI IO pe3yJbTaTaM
UCCJIe1I0BAHMUS;

IPOBOJIUTh KOCBEHHBIE M3MEPECHUS (PU3NUeCKuX BeIUYUH (yIelbHas TEII0EMKOCTh
BEI[ECTBA, COIMPOTHUBJIICHUE TMPOBOJAHUKA, pab0oTa U MOIIHOCTH DJIEKTPHUUYECKOTO
TOKA): TJIAHUPOBATh U3MEPEHUS, COOUPATH IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, CJIEYs
PEIJIOKEHHON HHCTPYKIINH, U BEIYUCIISATH 3HAUCHUE BETUYUHBI;

coON0aTh MpaBUiia TEXHUKU OE€30MacHOCTH Mpu pabore ¢ 1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACHCTBUS HW3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB C OMOPOM HAa MUX OmMUCaHUsA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMrepMeTp, BOJBTMETP, CUETUUK IIICKTPUUYCCKOU
SHEPIUH, DJICKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTENIbHBIC AJIEKTPOIPUOOPHI
(mpuMepsI), IEKTPUYECKUE TPEIOXPAHUTENH, JIECKTPOMATHUT, DJIEKTPOJIBUTATEIh
MOCTOSIHHOTO TOKa), MCIOJB3Yys 3HAHUA O CBOWCTBAX (DU3MYECKUX SIBICHUA U
HeoOX0uMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIbHbIE MPUOOPHI IO
CXeMaM M CXEMAaTHUYHbIM pHCYHKaM (KHJIKOCTHBI TepMOMETp, TepMOc,
IICUXPOMETpP, THUTPOMETP, [IBUTATElIb BHYTPEHHETO CrOpaHus, AJIEKTPOCKOIL,
peocTaT), COCTaBIIATh CXEMbl AJIEKTPUYECKUX LEMEH € MOCIEeA0BaTENIbHBIM H
napajyleIbHBIM ~ COSAMHEHUEM JJIEMEHTOB, pas3jiudas YCIOBHBIE OOO3HAYCHUS
AJIEMEHTOB AJIEKTPUUECKUX LENEH;

MPUBOJIUTH TPUMEPHl (HAXOAUTh HH(OpPMAIMI0O O TMpUMEPax) MPAKTUIECKOTO
WCIOJIb30BaHUSl (DU3MYECKUX 3HAHWM B TMOBCEIHEBHOW JKU3HHU I OOECIeYeHUS
0e30macHOCTH TPH OOpallleHud ¢ TpUOOpaMH M TEXHUYECKUMHU yCTPOMCTBAMH,
COXpaHEHHUS 370pPOBbS M COONIOACHHUS HOPM DKOJIOTMYECKOTO TIOBEIACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TIOMCK WHGOpManuu (PU3NUECKOro cojepkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CpPaBHEHHUS JOMOIHUTEIbHBIX HCTOYHHUKOB
BBIJICATh MH(OpPMALIUIO, KOTOpas SIBISIETCS MPOTUBOPEUYUBOM WU MOMKET OBIThH
HEJI0CTOBEPHOM;

WCIOJb30BaTh TPHU  BBIMOJHEHHH YYEOHBIX 3aJaHUM  HAyYHO--TIOMYJISPHYIO
auTepaTypy (PU3MUECKOro COJIepXaHWs, CIPaBOUYHBIE MaTepHUajbl, PECYpChl CETH
WNutepuer, BnageTh MNpuUEéMaMH KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHuUs
WH(pOPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHE YCTHbIE COOOIIeHHs, 00001Ias
MH(POPMALINIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COJCPKaHUs, B TOM YUCIIE



nyOJUYHO MPEACTaBIATh PE3YNbTaThl MPOEKTHONM WM  HMCCIE0BAaTEIbCKON
NEATEJIBHOCTH, IIPU O3TOM TI'PaMOTHO MCIIOJb30BATh W3YYEHHBIN IOHATUMHBIN
annapar Kypca (U3HMKH, COPOBOXK/IaTh BHICTYINIEHUE MTPE3EHTALUEH;

IPU BBINOJHEHUU YYEOHBIX HPOEKTOB M HCCIAEAOBaHUN (DU3MUECKUX MPOLECCOB
pacnpenensaTh 0053aHHOCTU B TPYIIE B COOTBETCTBUM C MOCTABICHHBIMU 3a/1a4aMH,
CIEAUTH 3a BBIIIOJIHEHUEM IIJIaHA JEUCTBUM U KOPPEKTUPOBATH €r0, aJEKBATHO
OLICHMBAaTh COOCTBEHHBIH BKJIaJA B JEATEIbHOCTb TPYIIbI, BbICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, MPOSBIISAA TOTOBHOCTh Pa3peliaTb KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble iBJIeHUS
. bubnuoreka [JOK
1.1 7
CTpocHue i cBoficTBa BelcCTB https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOTCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN IEKTPUUYECKUN TOK 20 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne n/m Tema ypoka JlaTa nuzyyeHus [dara nmo ¢pakrty
Bcero

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-

1 KMHETUYECKOM TEOPUHU U UX OTBITHBIE 1 04.09.2023
MTOATBEPIKICHUS

2 Macca 1 pa3mep aTOMOB M MOJIEKYIT 1 06.09.2023
Mogenn TBEPIOTO, KUIKOTO 1

3 ! P oo 1 11.09.2023
ra3000pa3HOr0 COCTOSIHUH BEIIeCTBA
OOBsicHEeHNE CBOMCTB TBEPIOTO, JKHJIKOTO
¥ Ta3000pa3HOTO COCTOSTHUI BEIIECTBA HA

4 P ‘ . 1 13.09.2023
OCHOBE TOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKON TEOPUU

5 Kpucrannmaeckue u amopdusie Tena 1 18.09.2023
CMaunBaHue ¥ KamWUISIPHOCTbD.

6 P 1 20.09.2023
[ToBepxHOCTHOE HATSKEHUE

7 TennoBoe pacIMpeHne U CKATHE 1 25.09.2023
Temneparypa. CBsi3b TEMIIEpaTyphl CO

8 PP peLyP 1 27.09.2023
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YACTHI]
Buytpennss sueprusi. Crioco6bl

9 P P, - 1 02.10.2023
W3MEHEHUs BHYTPEHHEH SHEPTUH

10 Buapl Teronepenaun 1 04.10.2023
VYpoxk-koHpepenuus "[Ipakruueckoe
WCIOJIb30BaHUE TETNIOBBIX CBOWCTB

11 1 09.10.2023
BEII[ECTB M MAaTEPHAIIOB B IENIIX
sHeprocoepexeHus"




12

KonunuecTBo TEIIOTHI. Y IenbHAs
TCIINIOCEMKOCTD

11.10.2023

13

VYpaBHeHUE TEIUIOBOTO OasiaHca.
TennooOMeH 1 TETIOBOE paBHOBECHE

16.10.2023

14

JlaboparopHuas padota "HMccrnenoanue
SIBJICHUSI TETUI0OOMEHA TIPY CMEUTMBAHUT
XOJIOJIHOM U ropsiueid Boab!"

18.10.2023

15

Pacuer xommdecTBa TEILIOTHI,
HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIISIEMOTO UM TIPU OXJIXKICHUN

23.10.2023

16

Jlaboparopnas padora "OnpeneneHue
paTopHa:d p P
YAEIbHOU TETIOEMKOCTH BelecTBa"

25.10.2023

17

DHeprus TOIUINBa. Y IeibHas TEMI0Ta
CropaHus

08.11.2023

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX TeJ. Y IeTbHas
TEINIOTA IUIABIIEHUS

13.11.2023

19

JlaGopaTtopnas padora "Ompeneenue
paTop p p
yAEIbHOM TEIJIOTHI MIaBICHUA Jibja"

15.11.2023

20

[TapooOpazoBaHue 1 KOHJIEHCAIHSI.
Hcmapenue

20.11.2023

21

Kunenwue. Y nenbHas Teniaora
napooOpa3oBaHUs U KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT
aTMOC(EpHOTO JaBJICHUS

22.11.2023

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OrnpeneneHre OTHOCUTETHHON
BJI&YKHOCTH BO31yxa"

27.11.2023




23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

29.11.2023

24

[TpuHIIMTIBI paOOTHI TETIIIOBBIX
nsurareneif. [Taposas TypOuHa.
JIBurarens BHyTPEHHErO0 CTOPAHMS

04.12.2023

25

KII[ TermoBoro nurarens. TernnoBbie
JIBUTATENIH U 3alIATA OKPYKAOMIEeH
cpenbl

06.12.2023

26

3aKOH COXpaHEHUs U MpeBpalleHUs
OHCPIYH B TCIJIOBBIX IMPOLECCaX

11.12.2023

27

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMme "TemnoBble sBiIeHUs. 3MeHnenne
arperaTHbeIX COCTOSIHHI BemecTa"

13.12.2023

28

KonTtponsHas padoTa o treme
"TemmoBreie sBneHusd. 3Menenne
arperaTHbIX COCTOSIHMI BemlecTa'

18.12.2023

29

DnekTpusanus e [[Ba poaa
ANEKTPUYECKUX 3apSAI0B

20.12.2023

30

Ypok-uccienoBanue "DieKTpusaius Tei
WHAYKIMEN U PU COTPUKOCHOBEHHUH "

25.12.2023

31

B3aumopelicTBue 3apsKeHHBIX TEIl.
3akoH Kynona

27.12.2023

32

9J'IeKTpI/I‘ICCKOC I10JIC. HaHpH)I(eHHOCTB
QJICKTPHUYCCKOI'O IT0JIA. HpI/IHLII/IH
CYIICPIIO3UINH IJICKTPUICCKUX mojeu

10.01.2024

33

Hocutenu snexTpudeckux 3apsioB.
OnemeHTapHbIN 3apsan. CTpoeHue atoma

15.01.2024

34

IIpoBOJHUKH U TUAIIEKTPUKU. 3aKOH

17.01.2024




COXPAaHCHUA SJICKTPHUICCKOI'0 3apdaa

35

Pewrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB
JNEKTPUYECKUX 3apsA0B

22.01.2024

36

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyluiecTBoBaHus. MicTtouHuku
JIEKTPUYECKOTO TOKA

24.01.2024

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

29.01.2024

38

VYpoxk-uccnenosanue "JleiictBue
AIIEKTPUUYECKOTO TOJISl Ha TPOBOTHUKH U
JUDIIEKTPUKN"

31.01.2024

39

DIIEKTPUYECKHI TOK B METaJUIax,
JKUJIKOCTSIX M ra3ax

05.02.2024

40

DneKkTpruyecKas 1enb U €€ COCTaBHbBIC
4acTu

07.02.2024

41

Cuna Toka. JlabopaTopHas pabora
"M3mepeHue u peryaupoBaHUe CUITbI
ToKa"

12.02.2024

42

DNeKTpUYECKOE HaMpsKEHHE.
Boabrmerp. JlaboparopHas paboTa
"M3mepeHue u peryampoBaHue
HanpspKeHus"

14.02.2024

43

COHpOTI/IBJ'IeHI/IC IIPpOBOAHHKA. YaennHOE
COIIPOTHUBJICHUEC BCUICCTBA

19.02.2024

44

JlaboparopHas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO COMTPOTUBIICHHS

MIPOBOJIHHUKA OT €r0 JJIUHBI, TUIOIIA U
MOINEPEYHOI0 CeUEHUs U MaTepuana"

21.02.2024

45

3aBUCHMOCTBH CHJIbI TOKA OT HaIpsPKCHUA.

26.02.2024




3axon Oma Juid yyacTka Lenu

46

JlaboparopHuas padota "MccrnenoBanme
3aBUCHMOCTH CHJIBI TOKA, HYILETO Yepe3
PE3HUCTOP, OT COMPOTUBIICHHS PE3UCTOPA
Y HalpspKEHUs Ha pe3uctope”

28.02.2024

47

IlocnegoBarenpHOE U napajajiCJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

04.03.2024

48

JlabopaTtopHnas pabota "IIpoBepka
MIpaBUJIA CIIOKEHUS HANPSKEHUN TIPU
MOCJIeIOBATEIILHOM COCIMHEHUU JIBYX
pe3uctopon"

06.03.2024

49

JlabopaTtopHnas pabota "IIpoBepka
ImpaBuJIa 1A CUJIbI TOKA IPpU
MapajieIbHOM COE€IMHEHUN PE3UCTOPOB"

11.03.2024

50

Pemenne 3agau Ha mpuMEHEHUE 3aKOHA
OmMa Ju1st pa3JIMYHOTO COCTUHECHUS
MIPOBOTHUKOB

13.03.2024

o1

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenna

25.03.2024

52

JlaGopaTtopHnas pabdorta "OnpeneneHue
PpaboThI ¥ MOIIIHOCTH AJIEKTPUUYECKOTO
ToKa"

27.03.2024

53

DneKTpUYecKue IenH 1 MoTpeOuTenu
AIIEKTPUYECKOM SHEPTUU B OBITY.
KopoTkoe 3ambikanmne

01.04.2024

54

[ToaroToBka Kk KOHTPOJBLHON paboTe 1O
TemMe "DIIEKTPUUECKUE 3apsbl.
3apsKEHHBIE TEJla U UX B3aUMOJCHCTBHSL.

03.04.2024




[TocTosAHHBIN 3eKTpUYECKUil TOK"

55

KoHnTponsHas paborta o Teme
"DneKkTpruueckue 3apsaabl. 3apsKEHHbIE
TeJla U UX B3auMoielcTBus. [loCcTOsTHHBIN
ANIEKTPUYECKUM TOK"

08.04.2024

56

ITocTossHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

10.04.2024

57

Ypoxk-uccnenosanue "M3yueHue nonen
MOCTOSTHHBIX MAarHuTOB"

15.04.2024

58

MarnutHoe 1oje. MarauTHoe IoJe
3eMIIH ¥ ero 3HadeHue I >KH3HU Ha
3emie

17.04.2024

59

OmneiT Opcrena. MarautHoe nose
UIEKTPUUYECKOT0 TOKa MarHuTHoe nose
KaTyIIKH C TOKOM

22.04.2024

60

[IpuMeHeHne 3eKTPOMarHiuTOB B
texHuke. JlabopaTopHas pabora
"M3ydyeHue NelCTBUSI MAarHUTHOTO MOJIA
Ha MPOBOJIHUK C TOKOM"

24.04.2024

61

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue IeKTpOIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA
tpancnopre. JlabopaTopHas padora
"KoHcTpyupoBaHnue u u3ydeHue paboTsl
IEKTPOABUTATENS"

06.05.2024

62

Omnbitel @apages. 3aKoH
3IEKTPOMarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

08.05.2024




OnekrporeHepatop. CrocoObl MOTyICHHUS
JNEKTPUYECKON SHEPIUU.

63 1 13.05.2024
DNEeKTPOCTaHIIMU Ha BO3OOHOBIISIEMBIX
HCTOYHUKAX SHEPTrUu
[ToaroroBka K KOHTPOJIBHOM paboTe MO

64 Teme "DJIeKTPUUECKUE U MarHUTHBIE 1 15.05.2024
siBiIeHUS"

65 'I'<0HTpoanas[ pabora 1o Teme ) 1 90.05.2024

DNeKTpUUYECKUEe U MarHUTHBIE SIBICHUS

66 Peaep‘?HLIﬁ ypok. Pabora S TEKCTaMH 110 1 90.05.2024
teme "TernnoBbie sIBICHUS

67 Peaep‘l‘aHHﬁ YPOK. Iia60Ta c TeKCTath HO.. 1 99 05.2024
Teme "[1oCTOSHHBIN MeKTpUYecKuil TOK

68 Pesep‘l‘sHHI?I ypok. Pabora c ”'l:eKCTaMI/I o 1 99 05.2024
Teme "MaruuTHbIE SIBICHUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI /151 YUEHUKA

» Gusuka, 8 knacc/ [leppriikun .M., MBanos A.W., AkiimonepHoe o0LIecTBO
«3narenscrBo «lIpocsemenue»

Tetpanp nns nabopatopHbix paboT no pusuke 7-9 knacce, [Iéprpimkun A. B., 2021,
"Mipocha”

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA
Mertoaudeckue pa3pabotku no gusnke 7-9 knace, [Iépeimkun A. B. , 2021,

"Mpoca”

Pabouas Terpaas no ¢usuke 7-9 xnacc, [1épeimkun A. B., 2021, "Ipoda"

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/

http:// standart.edu.ru — HoBeblii cTangapt o01ero oopa3oBaHus..

http:// fsu-expert.ru — ITopran o yueOnukam (OOIIECTBEHHO — rOCy1apCTBEHHAS
AKCTIEPTH3a YICOHUKOB)

http:// school-collection.edu.ru — Exunas komtekmus mudpoBBIX 00pa30BaTEIbHBIX
pecypcoB

http:// school.edu.ru — Poccutickuii 00pa3oBaTeIbHBIN TOPTAT
http://www.kvant.info/ Hayuno — momynsipHbIii (hU3HKO-MaTeMaTHUSCKHNA KypHAIT

IJIA INKOJIBHUKOB M CTYACHTOB «KBaHT».
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