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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
GU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMIPOIIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCJIC0BaHU;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKa3aTeIbCTBA JIS MOJTyYEHUS! BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYarouuxcsi K HaydyHOMY
W3YUCHHUIO TPUPOMABI, PA3BUTHE WX HHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJ/I€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poju (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTtopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKOM HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 kinacce — 102 yvaca (3 yaca B HEJENIO).



[Ipennaraemslii B mporpamMmMe mno (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN
o0yyYaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYIaPCTBEHHOT'0 SK3aMeHa 10 (U3UKE.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH DJHEpPruu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3ITyUYCHHUE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro ©Oamanca. IlmaBineHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Vcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTABJICHUS.

BrnaxHocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAKOLIEH CPEJIBI.

3aKOH COXpaHEHMs M MPEBPALEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HaGmronenue 6pOoyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBneHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHre TerjaoBoro pacuIupeHus Tell.

5. M3MeHeHue naBieHusi raza Mpu U3MEHEHUM O0bEMa W HAarpeBaHUU WM

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPBHI.

7. Bunsl Tenonepenayu.

8. OxJaxaeHue Npu COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHur pabOoThl BHEIIHUMH CHIJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.



11. HabnrogeHue KUneHus.

12. HabnrogeHue mocTosiHCTBAa TEMITEPATYPhI MTPH TIJIABJICHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimel.

1. OnbITHI 110 OOHAPY’KEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COM WIIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHs Ta30B, JKUIKOCTEH H

TBEPJIBIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH [JIaBJICHHUS BO3QyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3yibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU U

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenesieHne yaIeapHON TEMTOEMKOCTH BELIECTBA.

11. MccnenoBanue npolecca ucnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHne yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onektpuzanuss Tena. JBa poja 3IEKTpUYECKUX 3apsaaoB. BzaumopercTBue
3apsbKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3apSI0B U PACCTOSHUSL MEXKAY TEJIAMH).

Onektpuueckoe mnone. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA AJCKTPUUCCKUN 3apsil.
Crpoenue aroma. [IpoBOJHUKHM W JUIJEKTPUKH. 3aKOH  COXPAHCHUS
AIEKTPUUYECKOTO 3apsia.

DONEeKTpUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPHUUECKOIO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o1 ydactka uenu. [locienoBarenbHOe U MApaANJIEIbHOE  COEIMHEHUE
MIPOBOJIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeilcTBHUE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MaruuTHoe TMoJe  3JEKTpUYECKOoro Toka. I[lpuMenenue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DNEeKTpOJBUraTENlb MOCTOSTHHOTO TOKa. VICHoOJIb30BaHHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DneKTpu3aus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKY U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOUHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMATHUTHOM UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCJIOBHM €ro
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BO3HHMKHOBCHU:.
. SHCKTPOFCHepaTOp IIOCTOAHHOI'O TOKA.
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Jlabopamopnsie padomul u onvimol.

1.

o u k~ow

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnepiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUICCKOM €U TTOCTOSHHOTO TOKA.
N3MmepeHune u peryJmpoBaHie CUIIbI TOKA.

N3mepeHne u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JTEMOHCTPHUPYIOITNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AACKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

WccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TPU  UX
OOBEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJECUCTBUS
KaTyIIKd C TOKOM M MarHuta OT CHJIbI TOKAa W HamlpaBJEHUsS TOKa B
KaTyIIIKe.

N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOIBUATATEINS.

N3mepenue KII/ anmekTpoaBUrareibHOM yCTaHOBKH.

OmbITEI IO HCCIIECIOBAHUIO SIBJICHUSI AJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAaHUE W3MEHEHUM 3HAUYCHHS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘ICHI/IG (1)I/IBI/IKI/I Ha YpPOBHC OCHOBHOI'O O6HICI‘O O6p&30BaHI/ISI HaIIpaBJICHO Ha AOOCTHKCHHC JIMYHOCTHLIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJ'IBHBIX PE3YyJIbTATOB.

B pesynbrare w3ydeHus (U3MKA HA YPOBHE OCHOBHOTO 00mero oOpa3oBaHHMs Yy OOydYaromierocs OyayT

C(bOpMI/IpOBaHBI CIcayromue JHNIYHOCTHBIC PC3YJIbTAaThl B HaCTH!

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (PU3MUECKON HAYKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKICHUU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3uKH;

- 0CO3HaHNE BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B AESITEIIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSATHE 3CTETHUECKUX KAa4YeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO MOCTPOEHMS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (PU3NYECKOM HAayKH KakK MOIIHOTO HHCTPYMEHTAa MO3HAaHUS MHpPA, OCHOBBI Pa3BUTHSA
TE€XHOJIOTMI, BAJKHENIIIEN COCTABISIOIIEN KYIbTYPBIL;

- pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEPECa K UCCIIE0BATEIILCKON IeITeIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSl M IMOIIUOHAJIBHOT0 0JIATONOIy YU

- OCO3HAHME LEHHOCTU 0e30MacHOro o0pa3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BAXKHOCTU MpPaBHII
0e30macHOro MOBEJACHUSI Ha TPAHCHOPTE, HA JI0pPOrax, C 3JIEKTPUUECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B JOMAIIHUX
YCIIOBHUSIX;

- chopmupoBaHHOCTh HaBbIKa pedeKkcuH, MPU3HAHWE CBOErO IMpaBa Ha OMMOKY M TAaKOTO JK€ IpaBa y IPYroro
YEJIOBEKa;



6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4JacTHE B PEIICHUHU MPAKTUICCKUX 3a7a4 (B paMKaX CEeMbH, 00pa30BaTEIHLHON OpTraHU3aIlii, TOpPoa, Kpas)
TEXHOJIOTHYECKON U COIMATBHON HAMIPABICHHOCTH, TPEOYIOMNX B TOM YHCIIE U (PU3NUECKUX 3HAHHM;

- UHTEPEC K MPAKTHIECKOMY U3YUEHUIO TPOdeCcCrid, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4e€CKOro BOCIUTAHUS

- OpHUeHTalusg Ha TpUMEHEeHHWE (U3NYECKUX 3HAHWUW I pEIIeHHWS 3aaad B O0OJIAaCTH OKpYKAroIeH cpempl,
TJIAHUPOBAHMS TIOCTYIKOB U OIEHKH UX BO3MOXHBIX MOCIIEICTBUH JJISI OKPY>KaIOIIEH Cpeibl;

- 0CO3HaHHE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIeM U IyTeH UX PEIICHUS;

8) apanTanuu K U3MEHAIIIMMCS YCJIOBUSM CONUAIBHON M PUPOIHON Cpeabl:

- MOTPeOHOCTh BO B3aMMOJICHCTBUU TPU BBIMOJHEHUH HCCICAOBAHUNA M TMPOEKTOB (DHU3UYECKOW HAMPaBICHHOCTH,
OTKPBITOCTH OMBITY U 3HAHUSM JPYTHUX;

- MIOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JIEITeIIbHOCTD;

- moTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYJIMPOBATh HJIEH, IOHATHS, THIOTE3BI O
(bu3uYECKHX 00BEKTAX U SIBICHUSX;

- 0co3HaHue Ae(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3HKY;

- INTAHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

- CTpEeMJICHHWE AaHAJIU3UPOBaTh U BBISBISATH B3aUMOCBS3M MPUPOJABI, OOIIECTBA W DKOHOMHUKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUH;

- OIICHKA CBOUX JCHCTBHM C YU4ETOM BIHUSHHS Ha OKPYKAIOIIYIO CPETy, BOZMOXKHBIX TJI00QIBHBIX MOCIICICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe 0cBOEHUS MPOrpaMMbl Mo (PU3KMKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus y o0ydaromerocs: 0yayT

chopMUpOBaHbl MeTalpeIMeTHbIE Pe3yJbTAThl, BKIIOYAIOIINE MMO3HABATEIbHbIE YHUBEpCAJIbHBIC y4eOHBIC NEUCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YI€OHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
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Ba3oBnie JJornueckue 1eiicTBUA:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUMN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS JIJIsl 0000IIEHUS U CPAaBHEHUS,

BBEISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYMsI B paccMaTpuBaeMblx (akTax, AaHHBIX U HAOIIOICHUSIX,
OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBIISATH IPUYMHHO-CJICACTBEHHBIE CBSI3U MPU U3YYCHUHM (PU3NYECKUX SIBJICHUU W MPOLIECCOB, JENIaTh BBHIBOJBI C
WCIIOJIb30BAaHUEM JICNYKTUBHBIX W HWHAYKTUBHBIX YMO3aKJIIOUCHHI, BBIJBUIaThb THIOTE3bl O B3aWMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOSITEJIbHO BBIOMPATH CIOCOO perieHus: yueOHON (Pu3nueckoi 3ajauu (CpaBHEHUE HECKOJIBKHX BapUAHTOB
peleHusi, BEBIOOp HanboJiee MOIXOSIIETO ¢ YYETOM CaMOCTOSITEILHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

TIPOBOJIUTH IO CAMOCTOSTEIHLHO COCTABIICHHOMY TUTAHY OTIBIT, HECIIOKHBIN (PU3HUECKHUI IKCIIEPUMEHT, HEOOIBIIIOE
UCCIIeTOBaHNEe (PHU3NIECKOTO SIBIICHUS,

OIICHWBATh Ha TMPHUMEHHMOCTb W JOCTOBEPHOCTh HMH(OpPMAIIHIO, TONYYCHHYIO B XOJE WCCICIOBAHUS WM
AKCTICPUMEHTA;

CaMOCTOSITeTILHO (hOPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI 10 pe3ysbTaTaM IPOBEAEHHOTO HAOJIOJCHUS, OIBITA,
WCCJICIOBAHNS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DU3UYCCKUX TMPOIECCOB, a TaKXKE BBIIBUTATH
MIPEANOJI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pa6ora c nundopmanueii:

MPUMEHSTh PA3JTMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPHU MOUCKE W OTOOpE MH(POpPMAIUU WM JAHHBIX C
y4ETOM IpeNIOKEHHON yueOHOM pu3nueckoil 3a1auu;

aHaJU3UpPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HWH(OpPMAIMIO pa3IMYHBIX BHAOB U (popMm
MPECTABIICHHUS;
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CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIbHYIO (HOpPMY MpeAcTaBieHUs WH(POpPMAMKU U WILTIOCTPUPOBATH peEIlllaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKoi U MX KOMOMHALIUSAMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeGHLIe IleﬁCTBHSI!

B XOJIe 00CYKJIeHHs y4eOHOTO MaTepuala, pe3yabTaToB JJa0OPAaTOPHBIX PadbOT U MPOEKTOB 3aJaBaTh BOMPOCHI 110
CYILIECTBY OOCYKJIJaéMOM TeMbl M BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha peIIeHUE 3a7aud U MOJJepKaHUE
0arokenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXACHUSA C CYKICHUSIMHU JPYTUX YYaCTHUKOB JAHAJIOra, 00OHAPYKUBATh Pa3IMUM€ U CXOJICTBO
MO3UILINH;

BBIPaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJMYHO TPEJCTaBIATh PE3YJbTAaThl BBHITIOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIIEPUMEHTA, HCCIEI0OBAHNUSA,
IIPOEKTA);

MOHMMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIAHOW W WMHAMBUYATHLHON paOOThI MPU PEIICHUU KOHKPETHOU
bu3ndeckoii mpoOIeMbl;

MPUHUMATh LEIU COBMECTHOM NESTEIbHOCTH, OPraHU30BbIBATH JCHCTBUS MO €€ JOCTHKEHHUIO: PACIPENEIIAThH
posH, 00CyKaaTh IPOLIECCHI U PE3YJIbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHSATH CBOIO YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO pe3ysibTaTa MO0 CBOEMY HAIMPABJICHUIO U KOOPAUHUPYS
CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeliCTBUSA

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMUX JIs pelIeHus] (PU3NYECKUX 3HAHUM;
OPUEHTUPOBATHCA B PA3JIMYHBIX MOJAX0JIaX MPUHATUS PEIICHUN (MHAUBUIYaJIbHOE, IPUHATUE PEIICHUS B TPYIIIE,
MPUHATHE PELICHUI Tpymnnoi);
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CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pelIeHHus (U3MUECKON 3aJayd WU IUIaHa HCCIENOBAaHUS C y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTyMEHTUPOBATH MPEJIAraéMble BapUaHThl PELLICHHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,

OOBSCHATHh MPUUYNHBI JOCTKEHUS (HEOCTIKEHHSI) PE3YIbTATOB JACATEIHLHOCTH, IaBaTh OIICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENHLHOCTh (B TOM YKCIIE B XOJ BBINOJHEHHUS (U3UUECKOTO HCCICAOBAHUS WITU
MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIHCTB, U3MEHUBIIUXCS CUTyallud, YCTAHOBJICHHBIX OIIMOOK, BO3ZHUKIIHUX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IEJIN U YCIOBUSIM;

CTaBUThH c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WIHM JUCKYCCUU HA HAYYHYIO TEMY, IOHUMATh MOTHUBBI,
HaMEpPEHUS U JIOTUKY JIPYToro;

MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pEHICHUU (PU3NYECKUX 3a7a4 WM B YTBEPXKICHUSIX HA HAyYHBIC TEMBI U
TaKO€ ke MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy 00yueHust B 8 kijiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD
y 00y4Jarommxcs YMEHUM:

WCIOJIb30BaTh MOHATHUS: MAacca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBMXKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE W amMOp(dHBIE Tela, HACHIIEHHBIM M HEHACHIIIEHHBIN Tap, BJIaKHOCTh
BO3/yXa, TEMIIeparypa, BHYTPCHHSII SHEPrus, TEIUIOBOM [IBUTATEINb, 3JIEMEHTAPHBIA JJIEKTPUYECKHUM 3aps,
AIEKTPUYECKOE MOJI€, IPOBOAHUKHU U TUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

pa3nuuath SIBJICHUS (TEIUIOBOE PACIIMPEHHE M CXaTue, TeIulonepeaaya, TEIJIOBOE PaBHOBECHE, CMAayMBaHMUE,
KalWUISIPHBIE SIBJICHUS, HCHApeHue, KOHIEHCAIMs, IUIABJICHUE, KpUCTauIM3alus (OTBEpJEBaHUE), KHUIICHHUE,
Terionepeaaya (TEMIONPOBOAHOCTh, KOHBEKIIMS, WU3JIYUYEHHE), DJICKTpU3alUs TeJ, B3aUMOJICHCTBHUE 3apsjoB,
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JIEUCTBHS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JEMCTBUE MAarHUTHOTO IOJIA
Ha MPOBOJAHUK C TOKOM, DJICKTPOMArHUTHAs MHAYKIUS) MO OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (DU3UIECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (DU3MYECKUX SBJICHHUA B OKPY’KAIOIIEM MHUpE, B TOM yucie (puanyeckue
SBJICHUS B IPUPOJE: NMOBEPXHOCTHOE HATSIKECHUE W KANWJUIAPHBIC SBJICHUS B IIPUPOAE, KPUCTAUIbl B IIPUPOJE,
uznyuenue CoinHia, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE pOCHl, TyMaHa, WHEs, CHera,
AIIEKTPUUYECKHUE SIBJICHUS B aTMocdepe, DJIEKTPUYECTBO >KUBBIX OPraHM3MOB, MAarHUTHOE Mojie 3emiiu, Japend
MOJIKOCOB, POJIb MATHUTHOTO TOJS JIJISl )KU3HU Ha 3eMJIE, MTOJISIPHOE CUSIHHE, TIPU ATOM MEPEBOJIUTH MTPAKTHUECKYIO
3a/1a4y B yU4e€OHYI0, BBIJIECISITh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) (PU3UYECKUX SBIICHUN;

ONKCHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (U3MUECKHUE SIBJICHUS, UCTIONB3Ys (DU3NYECKUEe BETUYUHBI (TeMIeparypa,
BHYTPEHHSSI DHEPIUs, KOJIUYECTBO TEIUIOTHI, YAECIbHAA TEIVIOEMKOCTh BEIIECTBA, YJEJIbHAS TEIUIOTA IUIABJICHUS,
yJeJIbHAs TEIJIOTa MapooOpa3oBaHus, yJelbHas TEIIOTa CTOPAHUS TOIUIMBA, KO3(PPUIMEHT MOJE3HOIO ACHCTBUSA
TEIUIOBOM MAalIVHbI, OTHOCUTEJIbHAS BIJIAXXHOCTh BO3JYyXa, JJIEKTPUUYECKUM 3aps], CUJIa TOKA, DJIEKTPUYECKOE
HaIpsHKEHUE, COIMPOTHUBIICHUE TMPOBOJHUKA, YJEIHHOE CONMPOTHMBIEHHWE BEIIECTBAa, paboTa W MOIIHOCTh
ANIEKTPUUYECKOTO TOKA), MPU OMHCAHWU TMPABUIBHO TPAKTOBATH (PUBMYECKUM CMBICI HCMOJb3yEMBbIX BEJIUYMH,
0003Ha4YeHUsI U CAUHUILI (PU3MUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TPaPUKHU U3YyUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHUS M TPOIECCHI, HCIOJb3YS OCHOBHBIC IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUHM CTPOEHUS BEIIECTBA, MPUHIUI CYNEPHO3ULMU TOJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa i yyacTka uenu, 3akoH Jxoyns—JleHna, 3aKkoH coxpaHeHUs
SHEPI'UH, IPU TOM JIaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3aITUCHIBATh €T0 MaTeMaTHYECKOE BHIPAKEHHUE;
OOBSACHATh (UBMYECKUE TPOIECChl M CBOWCTBA TE&JI, B TOM UYHCIE W B KOHTEKCTE CHUTyaIui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUIMHHOCIEACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2
JIOTUYECKUX IAroB C OMOpOM Ha 1—2 HM3yYEeHHBIX CBONCTBA (PU3MUYECKHUX SIBICHHM, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;
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pemarh pacu€THhIC 3aaud B 2—3 JEWCTBUS, HMCHOJB3YS 3aKOHBI M (OPMYJIbI, CBS3BIBAIONMINE (DU3UICCKUC
BEJTMYMHBI: HA OCHOBE aHAJIN3a yCJIOBHS 3a7a9d 3aITUChIBATh KPATKOE YCIOBUE, BEISBISATH HEJOCTATOK TAHHBIX JIJIS
pemieHus 3a7add, BbIOMpATh 3aKOHBI W (DOPMYIIBI, HEOOXOAMMBIC ISl €€ pEIICHHs, MPOBOIUTH PACUETHI U
CpPaBHUBATH MOJYYECHHOE 3HAUCHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEHIUTh MPU MOMOIIHU (PU3UYECKUX METOJIOB, UCIOJIb3Ys ONHCAHUE
WCCJICIOBAHMSI, BBIICIATH TIPOBEPSEMOE MPEATNON0KECHHIE, OIICHUBATh MPABUIBLHOCTh TMOPSIIKA TPOBEACHUS
WCCJICIOBAHMSI, IETIaTh BHIBOJIBI;

MPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3MUYECKHUX SABJICHUM WM (PU3NIECKUX CBOMCTB TN (KamUJUIAPHBIC SIBJICHUS,
3aBUCUMOCTb JaBJICHUS BO3yXa OT €ro 00bEMa, TeMIiepaTypbl, CKOPOCTH IPOLiecca OCThIBAaHUS U HArPEBaHUS MPU
U3ITyYeHUH OT I[IBETa M3ydarollen (MOrJIonaronieil) MToBepXHOCTH, CKOPOCTh UCIIAPEHUs BOJIBI OT TEMIIEpaTyphbl
KUIKOCTH M TUIOMIAAA ©€ TOBEPXHOCTH, OJICKTPU3ANMs TEl W B3aWMOJICHCTBHE JJICKTPUYCCKUX 3apsIoOB,
B3aMMOJICUCTBHE TMOCTOSSHHBIX MAarHWTOB, BH3yaJIM3allisl MATHUTHBIX TOJIEH TIOCTOSHHBIX MAarHWTOB, JCUCTBUS
MarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOJABUTATEIS TTOCTOSIHHOTO
TOKa): (OpMYIMPOBATH MTPOBEPSIEMbIC TIPEATIOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEMIOKEHHOTO0 000pYI0BaHNU,
OIMHMCHIBATH XOJI OIBITA U (DOPMYJIUPOBATH BHIBOIHI;

BEITIOJTHATH TPSIMBIC U3MEPEHUST TEMITepaTyphbl, OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa, CHIIBI TOKA, HAIMPSHKEHUS C
WCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (U3MUCCKUX BETUYHMH, CPABHUBATH PE3yJIBTAThl H3MEPEHUI
C yu€TOM 3aJ]aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIMYUHBI OT JIPYTOMl ¢ MCIOJIb30BAHUEM MPSIMBIX
U3MEPCHUI (3aBUCUMOCTH COIPOTHBIICHHS TPOBOAHMKA OT €r0 JUIMHBI, IUIONIAJNA IOTIEPEYHOTO CEUYCHHUS M
YACIBHOTO COMPOTHBIICHHSI BEIIECTBA MPOBOJIHMUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK, OT HAINPSHKCHHUS Ha
MIPOBOJIHUKE, WCCIEAOBAHHUE IMOCIEAOBATEILHOTO U MAapajUIeIbHOTO COCAMHEHHWM MPOBOJHUKOB): TUIAHUPOBATH
UCCJIEIOBaHNE, COOMpPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIeAys MPEIIOKCHHOMY IUIaHy, (PUKCHpPOBATh
pe3ynbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BUAE TaOMUI[] W TpauKOB, JAeNaTh BBIBOJABI IO pe3yJbTaTaM
WCCJICJIOBAHHS,
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IPOBOJUTH KOCBEHHBIE M3MEpEHUsl (PU3MUECKUX BEIMUYUH (yAelbHas TEIUIOEMKOCTb BEIECTBA, CONMPOTHUBICHHUE
NpOBOJHMKA, paboTa W  MOIIHOCTh DJEKTPUYECKOrO TOKAa): IUIAHUPOBATh HM3MEPEHHUs, CcoOUpaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAYS MPEAT0KEHHOW WHCTPYKINHU, U BBIYUCIATH 3HAYCHUE BETUYUHBI;
cOOJII0/IaTh MIpaBUiIa TEXHUKH 0€30M1aCHOCTH IpU padboTe ¢ 1ab0paTopHbIM 000PYI0BaHUEM;

XapaKTepU30BaTh MPUHILMIBI JCUCTBUS H3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX
ornucaHusi (B TOM 4YHCIIE: CHCTeMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOHHA, aMIIepMETp, BOJIBTMETP,
CUETYMK DJIEKTPUYECKOM DHEPTUHU, OJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTEeIbHBIC 3SJICKTPONPHUOOPHI
(mpuMepsbl), INEKTPUUECKUE IPETOXPAHUTEIH, SJIEKTPOMArHUT, JIEKTPOIBUTATEb TIOCTOSHHOTO TOKA), UCIIOIb3YsI
3HAHUS O CBOMCTBAX (PU3NUYECKUX SBJICHUI U HEOOXOIMMBIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPOMCTBA M HM3MEpPUTENbHbIE MPHUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC, IMCHUXPOMETP, TUTPOMETp, IBHUTraTellb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUYECKUX IENeH C IMOCIeN0BaTeIbHBIM M TapaljieIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETICH;

IPUBOJUTH MPUMEPHI (HAXOAUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUYECKOTO UCIONIb30BaHUS (PU3NUYECKUX 3HAHUM
B TOBCEAHEBHOM >KM3HM Il oOecriedeHus Oe30MacHOCTU Mpu OOpalieHuH ¢ npudopamMu U TEXHHUYECKUMU
yCTPOMCTBaMH, COXPAHEHHUS 3I0POBbsS U COOIOICHUS HOPM DKOJIOTUYECKOTO MMOBEICHHS B OKPY KaloIeH cpee;
OCYIIECTBISATh MOUCK MH(pOpManuu pusudeckoro cogepxanus B HTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUNA H
NyTEéM CpaBHEHHUS JOIMOJHUTEIBHBIX UCTOYHUKOB BBIACNATH MHPOPMAILUIO, KOTOpas SBJISETCS MPOTUBOPEUUBOM
WJTM MOYKET OBITh HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BHIMOJHEHUH YYEOHBIX 33JaHUI HAYYHO-TIOMYJSIPHYIO TUTEpaTypy GU3NYECKOTO CONIEpIKaHus,
CIpaBOYHBIE MaTepHalibl, pecypchl cetn HTepHeT, BiaaeTh mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3qaBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKUE YCTHBIE COOOIICHMS, 00001mas nHGopMaIuio u3 HECKOIbKUX
UCTOYHUKOB (DPM3MYECKOTO COJEp>KaHUS, B TOM YHUCJIE MyOJUYHO NPEACTAaBISTh PE3YJNbTaThl MPOCKTHOW WM
UCCIIEIOBATENLCKON JACSITENFHOCTH, TIPU STOM TPAaMOTHO HCIOJIF30BaTh W3YUYCHHBIN MOHATUHHBIN ammapar Kypca
(bu3HKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAIUEH;
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e TIPU BBIMIOJHEHUU YUYEOHBIX MPOEKTOB U HCCIENOBAHUI (PU3NYECKUX IMPOLIECCOB pacCIpenessTh O00sS3aHHOCTH B
Irpynmne B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH, CJIEAUTH 3a BBINOJHEHWEM IUIaHA JECUCTBUU H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATENBHOCTb TPYIIbI, BBICTPAUBATH

KOMMYHHMKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTb KOH(DIUKTHI.
TEMATHYECKOE IINTAHUPOBAHUE
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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8 ABB KJIACCbI

KoanuecTBo 4acoB

Ne Jara
Tema ypoxa Kontpoububie IIpakTHueckue Ilpumevanue
n/n Bceero U3YYCHUS
padoThI padoThI

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1 4.09.24
MOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYT 1 9..09.24
Mopaenu TBEpIOTO, JKUAKOTO U

3 PO, y 1 11.09.24
ra3000pa3HOro COCTOSHUH BellecTBa
OOBsicHEHHE CBOWCTB TBEPIOTO, KHUIKOTO H
ra3000pa3HOro COCTOSIHUI BellecTBa Ha

4 § 1 16.09.24
OCHOBE TTOJIOKEHHI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU

5 Kpucrannuueckue u amopdHbie Tena 1 18.09.24
CMaunBaHue U KalMJUISIPHOCTb.

6 1 23.09.24
IToBepXHOCTHOE HATSKEHUE

7 TenmoBoe pacuIMpeHre U CKATHE 1 25.09.24
Temmnepatypa. CBsi3b TEMIIEPATYPHI CO

8 PatyPp patyp 1 30.09.24
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHII
Baytpennss sueprusi. CriocoObl H”3BMEHEHHS

9 yIp . P 1 2.10.24
BHYTpPEHHEW DHEPTUHU

10 Buasl Tennonepenaun 1 7.10.24
VYpoxk-koHpepenuus "[Ipakrnyeckoe

11 HUCIOIb30BaHUE TEILUIOBLIX CBOMCTB BEIIECTB 1 1 9.10.24
Y MaTepUasoB B LIEAX dHeprocoepexenus"

19




12

KonndecTBo TemIoThL. Y aelbHas
TCINNIOEMKOCTh

14.10.24

13

14

15

YpaBHEHHE TEIIOBOTO OanaHca.
TeriooOMeH U TEIUIOBOE paBHOBECHE

JlabGopaTtopHas padora "VccienoBanue
SIBJIGHUS TETUIOOOMEHA MPU CMEIIMBAHUU
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer xonuuecTBa TCIIIIOTHI, HCO6XO,I[I/IMOF (¢}
AJIs1 Harpe€BaHus TCJia U BBIACIILICMOTI'O UM
IIpHu OXJIAXKIACHHUU

16.10.24

21.10.24

23.10.24

16

Jlaboparopuas pabota "Onpenencaue
paTopHasi p P
YIEIbHOU TEIJIOEMKOCTH BeriecTBa"

4.11.24

17

18

DHeprust TOIUINBA. Y IebHAs TEIUIOTa
CrOpaHwUsI
[TnaBneHue U OTBEpICBAHHE

KpUCTAJUNINICCKUX TCII. YaenpHas TemioTa
IIJIaBJICHUA

6.11.24

11.11.24

19

JIaGoparopnas padora "Onpenenenne
paTopHas p P
YIEIbHOU TETIJIOTHI TIJIaBJICHUS Jibaa"

13.11.24

20

21

22

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue

Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTh TEMIEPATyPhl KUTICHUS OT
aTMOC(epHOTO TaBJICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas pabota

"OnpeneneHne OTHOCUTENBHOM BIaKHOCTH
BO3IyXa"

18.11.24

20.11.24

25,11.24
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Pemenue 3aga4d Ha OMpCACIICHUC BJIAXKXHOCTU

23 27.11.24
BO3yXa
[TpuHIHIB pabOTHI TETIOBBIX JBUTATEICH.

24 [TapoBast TypOuHa. J|Burarenb BHyTPEHHETO 2.12.24
CTOpaHHUS
KIIZ remmoBoro asurarens. TenaoBele

25 g ! > 41224
JIBUTATEJIH U 3alllUTa OKpY’Karolel cpeibl
3aKOH COXpaHEeHHs U MPEBPALCHHS SHEPTUU

26 P peRpait P 9.12.24
B TEIUIOBBIX Ipolieccax
[TonroroBka K KOHTPOJIBHOU pPabOTE MO TeMe

27 "TernnoBsie sBieHus. MI3MeHeHne 11.12.24
arperaTHbBIX COCTOSIHUH BemecTBa"
Kontponbnas padota nmo teme "TermioBbie

28 sBJIeHUs. lI3MeHeHue arperaTHbIX COCTOSIHUM 16.12.24
Bemecrna"
DnexTpusanus ten. /[Ba poga

29 pHSAR Hea pox 18.12.24
ANEKTPUUYECKUX 3apPsI0B
VYpok-uccnenoBanue "IaeKTpU3aLus Tl

30 P A prsatumt 23.12.24
WHIYKIIUECH U TIPH COTIPUKOCHOBCHHH
B3anmoneiicTBre 3apsKeHHBIX Tell. 3aKOH

31 25.12.24
Kynona
Onexrpuueckoe noje. HanpskeHHOCTh

32 anekTpuyeckoro nosst. [puanmn 13.01.25
CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH
Hocurenu snexTpudeckux 3apsaoB.

33 va pAA 15.01.25
DnemeHTapHbIi 3apsan. CTpoeHue aToMa
[TpOBOAHWKY ¥ TUAJICKTPUKH. 3aKOH

34 poBOA pat p 20.01.25

COXpaHEHHUS AIIEKTPHUYECKOTO 3apsiia
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Pemrenue 3a1a4 Ha IpMMEHEHUE CBOMCTB

35 22.01.25
ANEKTPUYECKUX 3apsI0B
DNEeKTPUUECKU TOK, YCIIOBUS €TI0

36 cyiectBoBanus. cTouHUKH 27.01.25
AIEKTPUUYECKOTO TOKA

37 JIefCcTBUS SJEKTPUIECKOTO TOKA 29.01.25
VYpok-uccnenosanue "Jleiictue

38 JJICKTPUYECKOTO MOJIs1 HA IPOBOAHUKHU U 1 3.02.25
JADTICKTPUKH"
DNEeKTPUYECKHUI TOK B METAJIJIaX, KUIKOCTAX

39 P 5.02.25
U razax

40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YaCTH 10.02.25
Cuna Toka. JlaboparopHas pabota

41 ; PETOHER P \ 0.5 12.02.25

H3mepenue u peryiupoBaHue CUIIbI TOKa

DnexTpuueckoe HanpshkeHue. BoabTmerp.

42 Jlaboparopnast pabota "U3mepenne u 0.5 17.02.25
peryinupoBaHue HanmpsHKeHs "
ConpoTuBieHre MPOBOAHUKA. Y A€IBHOE

43 P P 19.02.25
CONPOTHUBIICHUE BEILLIECTBA
Jlaboparopnast pabota "3aBUCHUMOCTH
AIEKTPUUYECKOTO COMPOTUBIICHUS

a4 P P 1 24.02.25
MPOBOJIHUKA OT €r0 JITMHBI, MJI0IIA 11
MONEPEYHOr0 CeYeHus1 U MaTepuana”
3aBUCHMOCTD CHJIBI TOKA OT HAIPsHKCHUSI.

45 26.02.25
3akon OMa 1t y4acTKa 1enu
Jlaboparopnas pabota "HccrnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepes3 1 3.03.25

PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U
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HaIpsDKEHUs Ha pe3ucrope”

47

48

49

HOCJ’IGILOB&TCJ’IBHOG " IMapaljiCJIbHOC
COCAUHCHU ITPOBOAHUKOB

JlabGopaTopHas padota "IIpoBepka npaBuia
CJIOKEHHUSI HAIIPSHKEHUN TTPU
MOCJIEI0BATEILHOM COCIMHEHUH IBYX
pe3uctopon”

Jlaboparopnas padota "IIpoBepka npasuia
JUIS CHJIBI TOKA MPU MapajuieIbHOM
COCAMHEHHUH PEe3UCTOPORB"

5.03.25

10.03.25

12.03.25

50

Pemenue 3anauy Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSTMHEHUS TTPOBOTHUKOB

17.03.25

51

52

PaGoTa 1 MOIITHOCTB 3JIEKTPHYECKOTO TOKA.
3akon Jxxoyns-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
paboThI U MOLITHOCTH 3JIEKTPUUECKOTO TOKa"

19.03.25

24.03.25

53

DNeKTpUYECKHE 1EeTH U MOTpeOuTenu
aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

26.03.25

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DeKTpudecKue 3apsaanl. 3apsoKCHHbBIC Tema
" uXx B3aumoelcTBus. [locToIHHBIN
BJIEKTPUYECKUAN TOK"

7.04.25

55

56

KonTponbHas pabota mo Teme
"DeKTpudecKue 3apsaanl. 3apsoKCHHBIS Tema
" uX B3aumoelcTBus. [locToIHHBIN
AIEKTPUICCKUN TOK"

IlocTostHHBIE Mar HUTBI, UX B3aUMOJCHCTBHE

9.04.25

14.04.25
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S7

VYpok-uccnenosanue "M3yuenue nonei
HOCTOSIHHBIX MAarHuToB"

16.04.25

58

59

60

MaruautHoe 1ojie. MarHATHOE T10J1€ 3€MITH U
€ro 3HadeHue g )KA3HU Ha 3eMIe

OnbIT OpcTeaa. MarautHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE 1osie
KaTYIIKH C TOKOM

[IpumeHeHue AMeKTPOMarHuTOB B TEXHUKE.
Jlaboparopuas padota "H3ydeHue neicTBus
MarHMTHOT'O TIOJISl Ha MPOBOJHUK C TOKOM"

0.5

21.04.25

23.04.25

28.04.25

61

DNeKTpOABUTaTEIb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue aieKTpoBUraTesieil B
TEXHUYECKHUX YCTPOUCTBAX U HA TPAHCIOPTE.
Jlaboparopnas padota "KoHcTpyupoBaHue u
u3ydeHue paboThl AyeKTpoaBUraTesns"

30.04.25

62

OnpiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
naaykuud. [Ipasuno Jlenna

5.05.25

63

64

Onektporerepatop. CriocoOb! MoTy4YeHUS
AIEKTPUUECKOI PHEPTUHU. DIEKTPOCTAHIINHI
Ha BO300HOBIIEMBIX HCTOYHUKAX OHEPIrUun

[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe
"DEeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

7.05.25

12.05.25

65

Kontponbnas paboTa mo teme
"DNEeKTpUUECKUE U MAarHUTHBIC SIBIICHUS"

14.05.25

66

67

PesepHbIii ypok. Pabora ¢ Tekctamu mo
teme "TemnoBsie siBIeHUS"

PesepBHblit ypok. Paborta ¢ Tekctamu 1o
teMe "[1oCTOSHHBIN 27eKTpUUECKni TOK"

19.05.25

21.05.25
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68

PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
TeMe "MarauTHeIe SIBJIEHUS"

26.05.25

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68

145
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka: 8-i kimacc: 6a30BbI ypoBeHb: yueOHuUK, 8 kiacc/ [leppimkun 1. M.,
NBanos A. U., AkuronepHoe o6mectBo «M3narensctBo «IIpocBenienue

Pabouas Terpaap no ¢pusuke § Kiacc.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
®uzuka. 8 kiacc. Meronnueckoe nocobue kx yd. [leppimikuna. - PuaoHOBUY

H.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. https://resh.edu.ru

2. https://www.yaklass.ru

3. https://edsoo.ru/
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