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IHOACHUTEJIBHASA 3AIIMCKA

Copneprxanue mporpaMmbl 1Mo (hU3MKE HAIMPaBICHO Ha (HOPMUPOBAHHME €CTECTBEHHOHAYYHOM

rpPaMOTHOCTH OOYyYalOMIMXCsl W OpPraHM3alWi0 M3y4yeHHs (UMK Ha JIEATeNIbHOCTHOHW OcHOBe. B
nporpaMMe o (pu3MKe y4uThIBAIOTCS BO3MOXHOCTH y4e€OHOIO IpeaMeTa B pealu3aluu TpeOOBaHUM
OI'OC OO0 K MIaHUPYEMBIM JIMYHOCTHBIM M METallpeIMETHBIM pe3yjibTaTaM OOYy4eHHs, a TaKkKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX yYEOHBIX NPEIMETOB HAa YpPOBHE OCHOBHOTO OOIIETo
o0OpazoBaHws.

[Tporpamma 1o Qu3MKe yCTaHABIUBAET MOCIEA0BATEILHOCTh U3YyUYCHUSI TE€M, OCHOBAHHYIO Ha

JIOTUKEC pa3BUTUA NPCAMETHOTO COACPIKaHUA U yqéTe BO3pPACTHBIX oco0eHHOCTEH O6y‘-IaIOH.II/IXCH.

Pabouas mporpamma mo ¢usuke ans 8§ «[» Kiacca cOCTaBJieHA HA OCHOBE CJICIYIOIIMX

JAOKYMCHTOB!:

®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepamnumy ¢
y4€ToM u3MeHeHHH, BHecEHHBIX I[Ipmkazom Munmnpocemenus ot 31.07.2020 Ne 304 (B
penakuuu ot 04.08.2023 Ne 479-D3).

ObnactHoit 3akoH «O0 oOpasoBanuu B PocroBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakiuu oT 24.01.2023 Ne 824-3C).

[Tpuka3z Munmnpocemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opraHuzanuu u
OCYIIECTBJICHUSI 00pa30BaTeIbHON JEATEILHOCTH 110 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HAYalbHOTO OOIIET0, OCHOBHOTO OOIIEro u
CpemHero o0Iero oopa3oBaHUs.

[Ipuka3 MunucrepcrBa mnpocBemeHuss P® ot 21.09.2022 Ne 858 "OO yrBepxaeHUU
denepanbHOTO TIEpeYHs YYCOHHWKOB, JOMYIIEHHBIX K WCIHOJIB30BAHUIO TIPU peaTH3AIAH
HUMEIOIINX TOCYAAPCTBEHHYIO aKKPEAUTALIMIO 00pa30BaTENbHBIX MPOTPaMM HAYaIbHOTO OOIIETO,
OCHOBHOT'O 0O0IIIeTr0o, cpeaHero oOmiero o0pa3oBaHHs OPraHU3alUsSIMH, OCYIIECTBISIOIIMMHI
0o0pa30BaTeNbHYI0 JEATENbHOCTh U YCTAaHOBIEHHS TMPEAeIbHOTO0 CpOKa HCIOJIb30BAHUS
UCKJIIOYEHHBIX Y4eOHUKOB" .

[Tpuka3z Munnpocsenienust Poccun ot 31.05.2021 Ne 287 «O6 ytBepxkaeHuu (enepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTEeLHOTO CTAHIAPTa OCHOBHOTO O0IIEro 00pa3oBaHU.

[Tpukaz Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «OO6 yTBepkneHuu QenepaibHOi
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHMUs.

@enepanbHas paboyas MporpaMMa BOCHHUTAaHUSA Uil 001eoOpa3oBaTeNIbHBIX OpraHU3alHii
(omoOpena pemieHueM (QeAepaTbHOTO YUeOHO-METOAMYECKOTO OOBEIUHEHHS] 10 00ImeMy
oOpa3zoBanmi0, MPOTOKOI OT 23 utonst 2022 r. Ne 3/22).

[TocTanoBnienne [J1aBHOrO rocynapCTBEHHOrO0 caHWTapHOro Bpada Poccuiickon dPenepauuu OT
28.09.2020 r. Ne 28 "OO6 ytBepxneHuu canurapHbix npasun CII 2.4. 3648-20 "CanutapHo-
AMUIEMHUOJIOTUYECKIE TpeOOBaHUS K OpraHM3alMsIM BOCIUTAHHS M OOY4YeHMs, OTIbIXa U
03/I0pOBJICHUS JETEN U MOJIOAEKNU".

[TocTanoBnenue [J1aBHOro rocyJapCTBEHHOrO caHUTapHOro Bpauda Poccuiickoit dexpepanuu ot
28.01.2021 Ne2 «O6 ytBepxkaeanu CanlluH 1.2.3685-21 «I'urmeHnvyeckne HOPMATHUBBI W
TpeOoBaHusl K obOecrieuyeHHI0 0e30MacHOCTH W (WiM) Oe3BPEeIHOCTH Ui 4YeloBeKa (akTOpOB
cpenbl OOUTaHUS.

OcHoBHast oOpa3oBaTelibHas IporpaMMa OCHOBHOIO 001iero oOpa3oBaHMs, YTBEpKAEHHAS

npukazoM aupekropa ot 31.08.2023 Ne 520.

VYyueonsiii Tuian MAOY «JIuner Ne 11» na 2023-2024 y4eOHbIN T0J, yTBEPKIAEHHBIN MPUKA30M
nupekropa ot 31.08.2023 Ne 520.

[Tonoxenne o paboueit nporpamme MAOY «Jlumeir Ne 11», yTBepka€HHOE NpPUKA30M
nupekropa ot 10.08.2023 Ne 497.



e KoHnenmus npemnogaBanusi yueOHOTO npeaMera (pu3rka B 00pa3oBaTebHBIX opranu3anusix PO,
peayin3yIolUX OCHOBHBIE 00I1€00pa3oBaTebHbIE MPOrpaMMbl  (YTBEp)K/IE€HA pelIeHUuEM
Konnernn Mununcrepctsa [Ipocsemnienust PO nporokon ot 3 gexadps 2019 r. Ne [1K-4BH).

Peanmu3zarust JIoHCKOTO pernoHaTbHOTO KOMIOHEHTa (/[PK) TpOUCXOAWT B TEUEHHE Toja B
TEeMax MPOrpaMMbl, KOTOPBIC 1O COJECPKAHUIO COOTHOCSITCS C pernoHanbHOM Tematukoit (10-12% ot
00IIero KOJIMYecTBa YacoB).

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «®PU3UKA»

duznka SBISETCS CHUCTEMOOOPA3YIONIMM JJIsi €CTECTBCHHOHAYYHBIX YYEOHBIX IPEAMETOB,
NOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIKAT B OCHOBE MPOIECCOB W SIBICHUM, W3y4aeMbIX XUMHUEH,
Ouornoruel, acTpoHOMHUeH 1 (u3udeckoi reorpadueil, BHOCHT BKIIaJl B €CTECTBCHHOHAYYHYIO KapTHHY
MHpa, MPEJOCTABISIET HaubosIee SICHbIC 00pa3ilbl MPUMEHEHHs HAYYHOTO METOJA MO3HaHUS, TO €CTh
croco0a MoTy4YeHus JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 THaBHBIX 33734 (HU3MUECKOro 0Opa3oBaHUS B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUH €CTECTBCHHOHAYYHOI IPAaMOTHOCTH M HHTEpeca K HayKe Y 00yJYarolmuXCsl.

N3yuyenne ¢um3ukn Ha 0a30BOM yYpOBHE MpPEANONATAaeT OBIAJCHHE  CIEAYIONMMH
KOMIIETCHTHOCTSIMHU, XapaKTEPH3YIOIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

- HAay4HO OOBSCHSTH SIBICHHS;

- OLIEHUBATh U TIOHUMAaTh OCOOCHHOCTH HAyYHOI'O UCCIIEJOBAHMUS;

- MHTEPIIPETHPOBAThH JIAHHBIC U HCIION30BaTh HAYYHBIE JJOKA3aTeNLCTBA ISl Oy YCHUS
BBIBOJIOB.

Ilenn wu3ydeHuss (U3MKM Ha YPOBHE OCHOBHOIO oOIIero o0pa3oBaHUs ONpEIENCHB B
Konnenuuu npenonaBanusi ydeOHoro mnpeamera «®dusnka» B 00pa30BaTeNbHBIX OPraHU3ALUAX
Poccuiickoii ~ ®enepauuu, pealu3yrolIUX  OCHOBHbIE  00lIe0Opa3oBaTelbHbIE  MPOrPaMMBbI,
yTBepkaAEHHON pemieHueM Komermn MunucreperBa npocsemenus Poccuiickonn  ®denepanuun
(mportokoun ot 3 nexadps 2019 r. Ne [IK4BH).

HEJIM N3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Ilenn wu3ydeHuss (U3MKM Ha YpOBHE OCHOBHOIO oOOIIero o0pa3oBaHUs ONpEIENCHB B
Konuenmuu mnpenogaBanust ydeOHoro mnpeamera «®Pusuka» B 00pa30BaTENbHBIX OpraHU3ALUAX
Poccuiickoii ~ @enepanuu, pealu3ylOIIUX  OCHOBHBIE  00IIe0Opa3oBaTelbHbIE  MPOrPaMMBI,
yTBepkaA€HHON pemieHueM Koimermn MunucreperBa npocsemenus Poccuiickonn  ®denepanuun
(mpotokoun ot 3 nexadps 2019 r. Ne [IK4BH).

Henn n3yuenus pusuku:

— npuoOpeTeHre WHTEepeca W CTPEMJICHHS OOYYamIIuXcs K HAyYHOMY H3YYCHHUIO
HOPUPOABI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TMIPEJICTaBICHUMM O HAyYyHOM METOJ€ IO3HaHUS MU  (QOpMUpPOBaHUE
HCCJIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOUIUM SBJICHUSM;

- (GbopMUpOBaHNE Hay4YHOTO MHUPOBO33PEHHUS KaK pe3ysbTara U3Y4YeHHs] OCHOB CTPOEHUS
MaTepuy U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

- (dbopMHpOBaHUE TIPEACTABICHUNA O PO (U3UKU IS PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

- pa3BUTHE TPEACTABICHWH O BO3MOXKHBIX cdepax Oynmymeil mnpodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJrOTOBKA K JallbHEHIIEMy 00YyUYEHHIO B ’TOM HAIIPABJICHUH.

— JlocTiokeHre AITHX Mened MporpaMMbl N0 (HU3UKE HAa YPOBHE OCHOBHOTO OOMIETO
00pa3oBaHus 00ecIeunBaeTCs peIiCeHUEM CIEAYIOLINX 3a1ay:



- npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOSHHM BEIIECTBA, O MEXaHUYECKHUX,
TETUTOBBIX, DJIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHue YMEHHUH ONUCHIBaTh M OOBSCHATH  (PU3UUECKUE SIBICHUS C
UCTIOJIb30BaHUEM TTOJTyYSHHBIX 3HAHHIA;

- OCBOCHHME METOAOB pELICHUs NPOCTEHIINX pacu€THBIX 3aJad C HCIOJb30BaHHEM
du3ngecKux Moienel, TBOPYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

- pa3sBUTHE yMEHUH HaOMIONaTh MPHPOJHBIC SBJICHUS U BBIIOJHATH  OIBITHI,
nabopaTopHbIe PabOTBI M AKCIEPUMEHTAIBHBIC WCCIEIOBAHHUS C WCIOIH30BAHUEM H3MEPUTEIBHBIX
puOOpOB;

- OCBOCHHE TPUEMOB Pa0OTHI ¢ HWHGpOpMaHeld (UIUIECKOTO CONEPIKAHMS, BKIFOYAsS
UHpOpMAIIMI0O O COBPEMEHHBIX JOCTIKEHHAX (HM3MKH, aHaIM3 W KPUTHYECKOE OLICHHBaHHE
nHhopmaIuu;

— 3HAKOMCTBO CcO c(hepamu nmpodecCHOHATBHON IeATEeILHOCTH, CBI3aHHBIMU C (DU3UKOH, 1
COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (QH3MYECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootBerctBuu ¢ 00HOBAEHHBIM DPI'OC OOO yuebnbiii npeamer «Ddusmka» BXOIUT B
npeaMeTHYI0 005acTh «EcTeCTBeHHOHAaYyUHbIE PEIMEThDY U SBIISICTCS 00S3aTEIbHBIM JUIS U3Y4YEHUS.
OO61ee yucCiIo YacoB, OTBEJCHHBIX Ha M3y4YeHUE (U3UKH, COCTaBIsIeT B § Kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

B 8 knacce «I'™» B paMKkax opraHu3aliiiil KOHTPOJIA 3a peaau3alueil MporpaMMbl HCIOIb3YIOTCS
CIeyIoIIMe BUAbI MUCBMEHHBIX PadOT: KOHTpolbHas paboTa (6), mabopaTopHas padota (8), mMpoeKT
(1).

VYuyeOHas mporpaMma paccuMTaHa Ha 68 yacos.

PabGouas mporpamma mo kypcy «®Pusuka» B 8 kiacce «I» cocraBiieHa B COOTBETCTBHH C
Y4eOHBIM TIIaHOM, KaJICHJApHBIM y4eOHBIM IrpaduKoM M pacrucaHueM yueOHbIX 3aHsATuil Ha 2023—
2024 yuebHbIl TOA U peanu3yercs 3a 68 yacos.



COILEPKAHUE YYEBHOTI O IPEIMETA «®PU3UKA»

Pa3gen 1. TensioBble IBJICHUA.

OcCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTpoeHMs BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJEKyJI. OmbIThl, NOJATBEPKIAIOLUINE OCHOBHBIE IIOJOKEHHUS MOJEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUHM BemiecTBa. Kpucramnmueckue u
amop¢ubie Tena. OObsICHEHHE CBOWMCTB Ta30B, JKUIAKOCTEH M TBEPIBIX TEI HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON Teopun. CMauyuBaHHUE W KallWUISIPHBIE SIBJIEHUS. TeraoBoe pacipeHne
U C)KaTue.

Temnepatypa. CBs3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JABMXEHUS YacTull. BHyTpeHHsIs
sHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEH SHEPrHH: TEIUIoNepeiaya U coBeplueHre paboTsl. Busl
TEIUIONEPEIauM: TEIUIONPOBOAHOCTh, KOHBEKIUS, U3IIyYECHHUE.

KonuuectBo TemnoTsl. VYaenbHas TEIIOEMKOCTh BellecTBAa. TemuooOMEH U TEIIoBOE
paBHOBecHe. YpaBHeHHE TemaoBoro OamaHca. IlnaBieHune u oTBepAeBaHHE KPUCTAIMYECKUX
BelIeCTB. YenbHas TeruioTa ruiaBieHus. [lapoobpazoBanue u konaeHcauus. Mcnapenue. Kumnenue.
VYaenpHas TemoTa MapooOpa3oBaHUsA. 3aBUCHUMOCTh TEMIEpPaTypbl KHUIEHHS OT aTMOC(epHOro
JIaBJICHUSI.

BnaxnocTs Bo3ayXa.

OHeprus ToIIuBa. Y ieibHasl TEMI0Ta CTOPAHUS.

[Tpunnune! padotsl TeruoBsix asurateneit KI1J[ termoBoro nsuratens. TerioBble IBUTATENN
Y 3alI1Ta OKPYKaIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MIPEBPALICHHSI SHEPTUHU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Ha6mronenne 6poyHOBCKOTO JBHKEHUS.

2. Ha6monenue nuddysun.

3. Habmtoienue siBieHU CMauMBaHMsI U KATUJUTSIPHBIX SBJICHHM.
4. Habnrogenue TermoBoro pacumpeHus Tel.

3. V3MeHeHne AaBIeHMs ra3a Mpu W3MEHEHUH 00bEMa U HarpeBAaHUM WIIH OXJIAXKICHUH.
6. [TpaBuiia u3MepeHus TEMIIEpaTyphl.

7. Bunel Terionepenayn.

8. OxJaxieHre Ipu COBEPIICHUH PaOOTHI.

0. HarpeBanue nipu coBepiiieHuu pabOThl BHEITHUMH CHIJIAMH.
10.  CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.

11. HaOnronenue KuIeHus.

12. HaGnroneHue MOCTOSHCTBA TEMIIEPATYPhI MIPH IJIABICHUH.

13. Mogenu TenIoBbIX ABUTATENEH.

Jlabopamopnvie pabomesl u onvimol.

1 OnbITHI 110 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJIIPHOTO MPUTSKEHUS.

2 OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIM caxapa.

3. OnbIThI 10 HAOTIOJEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJKOCTEH U TBEPIBIX TeJl.

4 Omnpenenenue qaBieHUs BO3AyXa B OalIOHE IIIIPHIIA.

5. OnBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb [ABJICHHSI BO3AyXa OT €ro o0béma u

HarpeBaHus WU OXJIAXK]ICHHUS.
6. [IpoBepka THUIOTE3bl JTUHEWHONH 3aBUCUMOCTU JJIMHBI CTOJNIOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.



7. HaGnronenue u3MeHeHUsl BHyTpEHHEW SHEpPIrUu Teja B pe3yjbTare TeIulonepefadu U
pabOoThl BHELIHUX CHIIL.

8. HccnenoBanue sBJICHUS TEIJI000MEHA MPH CMEIIMBAHUH XOJIOAHOMN U TOpsyYeil BOABI.

9. OnpezneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO BOJOM MpH TeIUIoOOMEHe ¢
HarpeThiM METATIMYECKUM LIMJTUHIPOM.

10.  Omnpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. Uccnenosanue mporecca ucnapeHusl.

12. OnpeneneHre OTHOCUTEIbHOM BIAXKHOCTH BO3yXa.

13.  Omnpenenenue yaenbHON TEMIOTHI IUIABICHMS JIbJA.

Pa3znen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JIBa poja 3JIEKTpUUECKHMX 3apsaoB. BizanMopelicTBue 3apsyKEHHBIX TEIl.
3akon KynoHa (3aBUCUMOCTH CHIIBI B3aWMOJCUCTBHUS 3apsDKEHHBIX TET OT BEIWYMHBI 3apsAI0B U
PACCTOSIHUS MEX1y TeJIaMu).

Onekrpuueckoe mnoine. Hampsx€HHOCTH snekTpuueckoro mnosd. I[lpuHumn cyneprno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DieMeHTapHbIN 3nekTpuueckuil 3apsan. CTpoeHue atoma.
[IpoBOIHMKY U IUAIEKTPUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUM TOK. YCIOBHS CYHIECTBOBAaHUS AJIEKTPUUECKOro Toka. McTrouHuku
MOCTOSIHHOTO TOKa. JIEHCTBUSL 3JIEKTPUUECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHUM TOK B )KHJIKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cuna Toka. JnekTpudeckoe HanpspkeHue. ColpoTUBIEHHE POBOIHUKA.
VaenbHoe compoTuBiIeHHE BemiecTBa. 3akoH Oma s ywactka uenu. IlocnenoBaTenbHoe U
napajyieIbHOE COEJUHEHNE TPOBOIHUKOB.

Pabora 1 MOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH J[xoyns—JleHna. DnekTpudyeckue Lenu U
NnoTpedUTEeNH SIEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUeE.

[locTosiHHBIE MarHUThl. B3auMopeilcTBME MOCTOSHHBIX MArHUTOB. MarHuTHoe TOJIE.
MarnuTtHoe nose 3eMiid U ero 3HaueHue s ku3HM Ha 3emuie. OmbIT Dpcreda. MarHutHoe mosie
ANEKTPUUECKOro Toka. [IpumMeHeHue 31eKTpOMarHuToB B TeXHUKE. JleMCTBME MarHUTHOTO MOJIA HA
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTEIh MOCTOSHHOTO TOKa. Vcrosib30BaHME 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel  Dapanes.  SIBneHWe  3JIEKTpOMAarHUTHOM — uMHAyKnuu.  [IpaBumo  JleHma.
Onektporereparop. CrmocoObl TMOMYyYEeHHUS  AJICKTPUYECKOW  SHEPrHH. ODJIEKTPOCTAHIIMH  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

1 OnexTpusanus Tell.

2 JIBa pojia 31eKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.

3 Y CTpolCTBO U IEUCTBHE 3JIEKTPOCKOIA.

4 DnexTpocTaTuuecKas NHIYKIIHSL.

5. 3aKOH COXpaHEHHUSI MIEKTPUUECKUX 3aPsJIOB.

6 [IpoBOHUKY W TUAIEKTPUKHU.

7 MopenupoBaHuE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIA.

8 M cTOYHMKY TOCTOSIHHOTO TOKA.

9. JIefCcTBHS DIIEKTPUYECKOTO TOKA.

10. DNIEKTPUYECKUM TOK B KMJIKOCTH.

11. I"a30BbIii paszpsa.

12. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

13. N3MepeHne 371eKTpUYECKOro HAMPSKEHUS! BOJTBTMETPOM.

14. PeocraT un MarasuH cCOnpoTUBICHUN.



15. B3anmopeiicTBre TOCTOIHHBEIX MarHUTOB.

16. MogenupoBaHre HEBO3MOKHOCTH Pa3ICIICHUS MOJIOCOB MarHuTa.

17. MopaenupoBaHre MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.

18.  OmbIT Opcrena.

19.  MarnuTHOe noje Toka. DJIeKTPOMarHmr.

20.  JlelicTBME MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

21. DJIEKTPOABUTATEND MOCTOSHHOTO TOKA.

22.  HccnenoBaHue SBJICHUS dJIEKTPOMArHUTHONW MHIYKIUN.

23. Oneitel @apages.

24.  3aBHCHMOCTb HAIIPaBJICHHUs WHIYKIIMOHHOT'O TOKA OT YCJIIOBUM €r0 BO3HUKHOBECHMS.
25.  DneKkTporeHepaTrop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomel u onvimot.

l. OnbITH IO HAOTIOIEHUIO STIEKTPU3AINH TEJ WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

2. HccenenoBanue 1eMCTBUS MIEKTPUYECKOTO T0JIS HA IIPOBOIHUKU U TUAJIEKTPUKH.

3. CoOopka u mpoBepka pabOThI ATEKTPUIECKOM IIETH TTOCTOSHHOTO TOKA.

4. W3mepenne u peryampoBaHUe CHIIBI TOKA.

5. W3mepeHue U peryaupoBaHye HAMPSHKEHUSL.

6. HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA, UAYILETO Yepe3 Pe3UCTOpP, OT CONPOTUBIICHUS
pPE3UCTOpA U HAIIPSDKEHUS HA PE3UCTOPE.

7. OneITbl, JIEMOHCTPUPYIOLIUE  3aBUCHUMOCTb  JJIEKTPUYECKOIO  CONPOTHBIICHHUS
MIPOBOJAHMKA OT €r0 JJIMHBI, IJIOIAN MONEPEYHOr0 CEYSHHs U MaTepHara.

8. [TpoBepka npaBuia CI0XKEHUS HAIPSDKEHUN MPU MOCIIEI0BATENIHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

9. [TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapayljIeIbHOM CO€AMHEHUN PE3UCTOPOB.

10.  Omnpezaenenue pabOThI AIEKTPUUECKOTO TOKA, UIIYLIETO Yepe3 Pe3UCTop.

11.  OmnpezaeneHue MOLUTHOCTH IEKTPUUECKOTO TOKA, BBICIAEMON Ha pe3UCTOpE.

12. HccnepoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 JaMIIOUKY, OT HalpsHKEHUS Ha
HeH

13.  Onpenenenue KII/] narpeBarens.

14.  HccnepoBaHne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MArHUTOB.

15.  HM3yueHue MarHMTHOIO IIOJI IOCTOSHHBIX MAarHUTOB IpU HUX OOBEAMHEHUH U
paszieneHuu.

16.  HccnenoBaHue ASHCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17.  OnsIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIpaBJICHUS TOKA B KaTYIIKE.

18.  M3yueHue nelcTBUS MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19.  KoncTpyupoBaHue U U3ydeHue pabOThl JIEKTPOABUTATES.

20.  Usmepenune KIIJ] anekrpoaBUraTenbHOM yCTaHOBKH.

21. OnbITEl MO HCCIIENOBAHUIO SIBJICHUS SJEKTPOMATHUTHON HHIYKIMU: HCCIEIOBAaHUE

W3MEHEHHI 3HAaUeHUA 1 HaIpaBJICHHUA HHAYKIIUOHHOT'O TOKaA.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

W3ydenue Qu3uKu Ha YpPOBHE OCHOBHOTO OOIIETr0 0Opa30oBaHMs HAMNpPaBICHO HA JOCTHXKEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesynbrare uzyuenus Gpu3uku Ha ypoBHE OCHOBHOT'O O0IEro 00pazoBaHMs y 00y4aroLerocs
OyayT chopMUpOBaHBI CIEAYIOMINE IMYHOCTHBIC PE3YJIbTATHl B YAaCTH:

1) nampuomuuecxkozo éocnumanus:

— MpOsIBIICHUE HWHTEpeca K WCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM
¢du3nUecKoil HayKH;

— [IEHHOCTHOE OTHOIICHHE K IOCTHYKEHUSIM POCCHUICKUX YUEHBIX-(DHU3HUKOB;

2) eparxrcoanckozo u Oyxo8HO-HpPABCMEEHHO20 60CHUMAHUSA:

— TOTOBHOCTh K AaKTMBHOMY Yy4YaCTHUI0O B OOCYXJIE€HUM OOILECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKEHUHN (PU3NKH;

— OCO3HaHHE BaXXHOCTU MOPAJIbHOATHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) acmemuuecko20 60CRUMAHUA:

— BOCHPUATHE ICTETUYECKUX KAaueCTB (PU3NUECKON HAYKU: €€ TapMOHUYHOTO IMMOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) yennHocmu HaAyuHO20 NO3HAHUA:

- OCO3HaHME IICHHOCTU (PU3MUYECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEHUIIEH COCTABIISIFOLIEH KYJIbTYpBI,

— pa3BUTHE HAYYHOH JTI0003HATENFHOCTH, HHTEpECa K UCCIIEA0BATENILCKOM eI TeIbHOCTH;

5) popmuposanun Kynemypol 300p06bsa u IMOYUOHAILHO20 ONA2ONOIYUUA:

— OCO3HaHHE IIEHHOCTH Oe3omacHoro odpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpe, BaXHOCTH MpPaBHJI 0€30MacHOr0 MOBEJIEHUS Ha TPAHCHOPTE, Ha JAOPOrax, ¢ 3JMEKTPUUYECKUM U
TEIUIOBBIM 000PY/I0BaHUEM B IOMAIIHUX YCJIOBUSX;

— c(OpMHPOBAHHOCTH HaBBIKA peIeKCHH, PU3HAHUE CBOETO MPaBa Ha OMIMOKY U TAKOTO
JKe TpaBa y JIPyroro 4eloBeKa;

6) mpyooeozo eéocnumanus:

— aKTUBHOE Yy4yacTHE€ B pEUIeHMH TMPaKTUYEeCKHX 3a1ad (B paMKax CeMbH,
00pa3oBaTeNbHON OpraHU3alluU, TOPOJa, Kpas) TEXHOJOTHUYECKOM M COIMaTbHON HaNpaBICHHOCTH,
TPeOYIOLIMX B TOM YHUCIIE U (PU3NYECKUX 3HAHUA;

- MHTEpeC K MPAKTHUECKOMY U3YUYEHHIO podecCcHil, CBI3aHHBIX ¢ (PU3HUKOIA;

7) 3IKO102U4eCK020 60CNUMAHUA:

- OpUEHTAlMsI Ha TPUMEHEHHE (PU3MYECKUX 3HAHUM JUIA pelleHus 3ajgad B 00JacTu
OKpYXaroIlel cpeapl, IUIAHWPOBAHMUSA IOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCJIEICTBUN IS
OKpYKAaloIIei cpebl;

— OCO3HAHHE TII00AEHOTO XapaKTepa KOJIOTHYECKHX MPOOIeM U IyTel UX PelIeHNUs;

8) aoanmayuu K uzMeHAIOUWUMCA YCOBUAM COUUATLHOU U RPUPOOHOTL CPedbl:

- NOTPEOHOCTh BO B3aMMOACHCTBUM TpPU BHINOJHEHUH HCCIEAOBAHUNH U TPOEKTOB
(bu3NYECKOI HAMIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JAPYTHUX;

- MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TeIbHOCTD;

— noTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUW, B TOM 4ucie (OPMYyIUPOBATH UIEH,
TIOHSATHS, TUIIOTE3bI O (PU3NIECKUX 0OBEKTaX U SIBICHUSIX;



- 0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3MKH;

- IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

- CTpPEMJICHHE aHAIM3UPOBaTh M BBISBISTH B3aMMOCBSA3M IPHUPOABI, OOILIECTBA U
HKOHOMMKH, B TOM YHUCIIE C UCIIOIb30BaHNEM (U3UUECKUX 3HAHUL,

- OLICHKAa CBOMX JEHCTBHH C y4E€TOM BIIMSHMS Ha OKPYJKAIOIIYIO CpEeLy, BO3MOXKHBIX
r7100aJIbHBIX NTOCIEACTBUI.

METAINPEIMETHBIE PE3YJIbTATbBI

B pesynbpTare ocBOEHUs MPOrpaMMBI 10 (PU3MKE HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHus y
oOyuarommerocss  OyayT  copMupoBaHbl ~ MeTampeIMeTHble  pe3yJbTaThl,  BKIIOYAIOIIUE
MO03HaBaTeJIbHbIE YHUBEpCalIbHbIE YdeOHbIe AEHCTBUSA, KOMMYHUKATUBHbIE YHUBEpCAJIbHbIE YUeOHbIE
JeNCTBUS, pEryJIsITUBHbIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUSI.

Ilo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBUS

bazoevie nocuueckue oeiicmeusn:

— BBISIBJISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MIPU3HAKH 0OBEKTOB (SBICHUH);

— YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKAINK, OCHOBAHHS 171 0000IIeHH
Y CPaBHCHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS. B pacCMATPUBAEMBIX (PaKTaX, NaHHBIX U
HAOJIO/ICHUSIX, OTHOCSIIHNXCS K (DU3HMUECKUM SIBIICHUSIM;

— BBISIBJISITh TIPUYUHHO-CIICACTBEHHBIE CBSI3W TPU M3yYEeHUU (PUINYECKUX SBICHUN U
MIPOIIECCOB, JIeNaTh BBIBOABI C HCIIOJB30BAHUEM JEAYKTUBHBIX M HWHIYKTUBHBIX YMO3AKITIOYCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3NUCCKUX BEINIHH;

- CaMOCTOSITENILHO BBIOMpPATh CII0CO0 peleHus yueOHol pusnueckoit 3a1aun (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB pEIICHUs, BBHIOOpP HaWOoJiee MOIXOJAIIET0 C YYETOM CaMOCTOSITEILHO
BbIJICJICHHBIX KPUTEPHEB).

bazoevie uccneooeamenvckue oeiicmeusi:

— MCIIOJIb30BaTh BOTPOCHI KaK MCCIIEIOBATEIIbCKII HHCTPYMEHT TIO3HAHHS,

— MIPOBOUTH 110 CAMOCTOSITENIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXHbBIN (hU3HUECKU
AKCIIEPUMEHT, HEOOBIIIOE UCCIIeIOBAaHIE (PU3UIECKOTO SIBIICHUS;

— OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIMIO, MOITYYCHHYIO B XOJ€
WCCJICTOBAHMSI WITU DKCTIEPUMEHTA;

— camocTosITeNIbHO  (hopmynupoBaTh 0000IIEHUS U BBIBOJABI IO  pe3yibTaTaM
MPOBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNS,

— MIPOrHO3UPOBATh BO3MOKHOE JajibHeiliee pa3BuTue (HU3MUECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTUH B HOBBIX YCIOBUSX U KOHTEKCTAX.

Paboma c ungpopmayueri:

- NPUMEHATh DPA3JIMYHbIE METObl, MHCTPYMEHTHl U 3alpochl MpU TOUCKE U OTOOpE
uHGOpMaIIMU WK JAaHHBIX ¢ yUETOM MPEANIOKEHHOM yueOHoM (pu3nueckoit 3a1auu;

- aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO PaA3TUUYHBIX
BUJIOB U (DOPM TIpE/ICTaBICHHUS,



- CaMOCTOSITCNILHO BBIOMpaTh ONTHMAIBbHYIO (OpMY TpEACTaBICHUS HHOOPMALMUA H
WUTIOCTPUPOBATH pelIaeMble 33aJla4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHOW rpadukod U ux
KOMOMHAIIUSIMH.

Kommynuxamuensle ynusepcaibHble yueoHble 0eUcCmeus:

- B XO0J€ OOCYXICHHMS Yy4eOHOrO Marepualia, pe3yJbTaToB JabOpaTOpHBIX padoT H
MIPOEKTOB 33JIaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOl TEMbI U BHICKA3bIBATh WICH, HAIICJICHHBIC Ha
peleHre 3a7a9u 1 TOoJICpKaHUe 0JIaroKenaTeIbHOCTH OOIICHHS,

- COMOCTABJISATh CBOM CYXICHHS C CYXACHUAMHU JAPYTUX YYaCTHUKOB JIMAjora,
0OHapYXUBATh Pa3ININE U CXOACTBO MO3UIIHIA,

- BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

- nyOJMYHO  TPEJCTABJIATH  PE3YJIBTAThl  BBIMOJHCHHOTO  (DM3MYECKOTO  OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMSI, POCKTA);

- MMOHUMATh W UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ HHIUBUAYAIHHOW PabOTHI TIpH
pCIICHUH KOHKPETHON (PU3NICCKOM MPOOIIEMBI;

- MPUHUMATH TICJIM COBMECTHOM JCSATEILHOCTH, OPIraHW30BBIBATH JICHCTBUSA IO €€
JOCTHKCHHIO: PACIIPENICIATh POJIM, OOCYXKAAaTh IPOLECChl W PE3yJbTaThl COBMECTHOW padOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIONIEH;

- BBITIOJTHATH CBOIO YacTh paOOThI, JOCTHTas KAa4eCTBEHHOTO pe3yJibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOM JCUCTBHUS C APYTHMHU WICHAMH KOMAaH/IbI,

- OIICHUBATh KA4eCTBO CBOETO BKJIaJla B OOIIHI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEITHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHUBEpCaJIbHbIC y4eOHbIE 1eHCTBHA

Camoopzanusayus:

- BBISIBJIATH NPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOUIMX JUIsl peLIeHUs
(du3nUecKrux 3HaHUM;

- OpPUEHTUPOBATbCS B PA3IMYHBIX MMOAXOJAaX HPUHATHS peIleHUH (MHAWBUIYaIbHOE,
IPUHATHE PELLIECHUS B TPYIIE, IPUHATUE PELLEHUH IPYIIIOif);

- CaMOCTOSITENIbHO COCTaBJIATh alTOPUTM pelleHus (u3nyeckod 3agaud WIM IJIaHa
UCCIICIOBAaHHS C yYETOM HMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
IpeIaraéMble BapuaHThl PEIICHMI;

- JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmposv, IMOYUOHANILHBLI UHMEIEKM:

- JlaBaTh aJICKBaTHYIO OLICHKY CUTYallMH U IIPEJUIaraTh IUIaH €€ N3MCHECHMUS,

- OOBSICHATh IPUYMHBI TOCTUKEHUS (HEOCTHIKEHUS) Pe3yJIbTaTOB JESITeIbHOCTH, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIBITY;

- BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb (B TOM YMCJE B XOJ BBIOJHEHUs (PU3NYECKOTO
UCCIICIOBAaHUS WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIUXCS CHUTYaluil,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIMX TPYAHOCTEH;

- OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

- CTaBUTH ce0s HA MECTO JPYroro 4yeioBeKa B XOJE CIIOpa MM JUCKYCCHU HAa HAYYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

- NpU3HaBaTh CBOE MpPaBO Ha OMIMOKY NpPH pEHIeHWH (U3NYECKUX 337a4 WIK B
YTBEPKICHUIX HA HAYYHBIE TEMBI U TAKOE K€ IPAaBO APYIoro.



INPEAMETHBIE PE3YJIbTATDBI

K kxoHmy oOyuenus B 8 KkJjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

- HCIIOJIB30BaTh IOHATHSA: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BEILEeCTBA, KPUCTAUIMYECKUE M aMOpQHBIE Tesa, HACBHILICHHBIA U
HEHACBILICHHBIN M1ap, BIAXHOCTh BO31yXa, TEMIEpATypa, BHYTPEHHS YHEPrHs, TEIUIOBOM JBUTATEb,
DJIIEMEHTApHBIN  DJIEKTPUYECKHN 3apsifl, DJIEKTPUYECKOE II0J€, IPOBOIHUKM M JUDIIEKTPHKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

- pasnnyath SBJCHUS (TEIUIOBOE paclIMpeHHe U C)KaThe, Teruionepenayda, TErIoBOe
paBHOBECHE, CMauyuMBaHME, KaIWUIIPHBIE SBJICHMS, WCIAPEHHE, KOHJEHCAlUs, IUIaBJICHUE,
KpUcTaln3aus (OTBepJAeBaHME), KWUIIEHHE, Terulonepeaaya (TEemIoNpOBOJIHOCTb, KOHBEKIMS,
U3Jy4YEHHE), dJIEKTPpU3ALMsl Tell, B3aUMOJEHCTBYE 3apsiioB, JEMCTBUSI AJIEKTPUUECKOI0 TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBHE MAarHUTOB, JACHCTBUE MAarHUTHOIO IIOJII Ha IPOBOJAHHUK C TOKOM,
9JIEKTPOMAarHUTHas MHAYKLUSA) IO ONMCAHUI0 UX XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

- pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (PU3UUECKUX SBJICHUN B OKpY’XKAIOIIEM MHpE, B
TOM 4ucie (pU3nUecKue SBJICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSIKEHUE M KaNWJUISIPHBIE SIBJICHUS B
npupoze, KpUCTaIbl B Impupoje, uznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bI,
o0pa3oBaHHE pOCHI, TyMaHa, WHEs, CHera, 3JEKTPHUUECKUE SIBJIEHUS B aTtMocdepe, 3IEeKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE TI0JI€ 3eMJTH, Ipei( MoIt0CcoB, pOjb MATHUTHOTO TOJIS [T KU3HU Ha
3emie, TMOJIIPHOE CHUSIHME, NPU STOM MEPEBOAMTH IMPAKTHYECKYIO 33/7ady B Y4eOHYIO, BBIACIATH
CylIecTBEHHBIE CBOHCTBA (PU3HAKN) (PH3HUECKUX SBICHUH;

- OIHMCHIBATh U3YyUYCHHbIE CBOICTBA TeNM M (PU3HUYECKUE SBJICHHS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEprusi, KOJHWYECTBO TEIUIOTHI, YJENIbHAs TEII0EMKOCTh
BELIECTBA, yJAEJbHAas TEIUIOTA IUIABJIEHMS, yAEJIbHAas TEIUIOTa MapooOpa3oBaHus, yJelbHasl TEIoTa
CropaHusl TOIUIMBA, KOA(PQOUIMEHT MOJE3HOrO JEeHCTBHUA TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAsS
BIIQYKHOCTh BO3J/1yXa, SJIEKTPUUECKUH 3apsij, Cuia TOKA, JIEKTPUUECKOE HAIPSHKEHUE, COIPOTUBIICHUE
NPOBOJHHKA, YAEIbHOE COIPOTHBIIEHHE BEIIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUYECKOTO TOKa), MPHU
ONHCaHUM TNPABWIBHO TPAKTOBAaTh (DPU3MUYECKHH CMBICI MCIOJIb3yEMbIX BEJIUYMH, OOO3HAYEHUS U
eMHUIIB! (PU3UYECKUX BEIMYHH, HAXOAUTh (DOPMYJIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHHY
C IpYTMMH BEJIMYMHAMH, CTPOUTDH I'paMKU U3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUYHH;

- XapakTepu3oBaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U IPOLECCHl, HCIOJb3Ys
OCHOBHBIE IIOJIOXKCHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOCHMs BEILECTBA, IPUHLIUI
CYNEpHO3UINH MOJIeH (Ha KaYeCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa Juist ydacTka
uenu, 3akoH Jxoyns—JIeHna, 3aKOH COXpaHEHMsT OJHEPruM, IpU OTOM [aBaTh CIIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

- OOBSICHATh (PU3MUECKUE MPOIIECCHl M CBOWMCTBA TEN, B TOM YHUCIE M B KOHTEKCTE
CUTyallul IPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh IPUYMHHOCIEIACTBCHHBIE CBA3M,
CTPOUTH 00BACHEHUE U3 1—2 JTOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (U3UYECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemate pacy€THbIE 3aJayd B 2—3 JEHCTBUS, HCMONB3Ysl 3aKOHBI MU (HOPMYIIbI,
CBs3bIBaroIMe (pU3MUYecKHe BEIWYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJauyd 3alMChIBaTh KPaTKOeE
yCJIOBHE, BBISABIATH HEAOCTATOK MAHHBIX JUISl PEIICHUs 3aJaud, BHIOMPATh 3aKOHBI U (OPMYJIHI,



HEOOXOMUMBIC JUIsi €€ pElIeHUs, NPOBOAWTH pacuyéThl W CpPAaBHUBATH I[IOJNYYEHHOE 3HAYCHUE
q)HSHqGCKOﬁ BEJINYNHBI C U3BECTHBIMU JaHHBIMMU,

— pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXXHO PEIIUTh TpPH TMOMOIIM (HU3HUECKUX
METOJIOB, MCIIOJB3Ys ONMMUCAHUE WCCIICOBAHUS, BBIJCIATH MPOBEPSIEMOE TPEITOI0KEHUE, OIEHUBATh
MPAaBUJIBHOCTH MMOPAAKaA MPOBCACHUA NCCICAOBAHMUs, 1€J1aTh BEIBOJBI,

— MPOBOAMTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU (PU3UYECKHX CBOWMCTB
TeN (KamWUISIpHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUsI BO3/yXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTH
mporecca OCTHIBAaHMS W HArpeBaHMs TPU W3IYYCHHHM OT IBETa W3JIyYaromei (TOromaroleii)
IMOBEPXHOCTHU, CKOPOCTHb UCHAPCHUA BOABLI OT TCMIICPATYPhI XUJAKOCTH W ILIOIIAAN eé IIOBEPXHOCTH,
DJIEKTPHU3ALMs TEN M B3AaUMOJACHUCTBHE DSJICKTPUYECKHUX 3apsiOB, B3aMMOJICHUCTBHE TOCTOSHHBIX
MarHUTOB, BU3yaJH3allks MAarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB, ICHCTBUS MarHUTHOTO TOJISI HA
MPOBOJHUK C TOKOM, CBOMCTBA AJIGKTPOMArHUTA, CBOWMCTBA 3JICKTPOABUTATENS MOCTOSHHOIO TOKA):
dbopMyIUpoBaTh MpOBEpsSEMbIE TMPEANOIOKEHUS, COOMpaTh YCTAHOBKY U3 MPEAIOKEHHOTO
000pyA0BaHUs, ONUCHIBATH XO/1 ONbITa U (POPMYIHPOBATH BHIBObL;

— BBHITIONHATH TPSIMBbIE M3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEIHFHOW BIAKHOCTH BO3AYyXa,
CWJIBI TOKaA, HAIPSKCHUA C HCIIOJIb30BAHHUEM AHAJIOTOBBIX l'IpI/I60p0B U JaT4YUKOB (1)I/I3I/IT-I€CKI/IX
BEJIMYUH, CPABHUBATH PE3YJIHTATHl U3MEPEHUM C YUETOM 3a/JaHHON a0COJIFOTHOM MOTPEITHOCTH;

— MPOBOANUTH HMCCIEAOBAHUE 3aBHCUMOCTH OJHOW (PU3UYECKOW BEIUYHMHBI OT JIPYTOd ¢
HCIIOJIB30BAHUCM TIPAMBIX I/ISMGPGHI/Iﬁ (SaBI/ICI/IMOCTI) COIIPOTUBJICHHA IIPOBOJHHUKA OT €ro IJINHBI,
TUTOINAIM TTOTIEPEYHOTO CEUEHHS] M YAEIBHOTO CONPOTHBIICHUS BEIIECTBA MPOBOJHHMKA, CHIIBI TOKa,
WAYIIET0 Yepe3 MPOBOJTHUK, OT HANPSIKCHHS HA MPOBOJHUKE, MUCCICIOBAHHUE IOCIICIOBATEIIBHOTO U
NapajieIb-HOTO COCTUHEHUH TPOBOJHHUKOB): TUIAHHUPOBATh HCCIICAOBaHKHE, COOUpPATh YCTAHOBKY H
BBITIOJIHATh M3MEPCHUs, CIEAys MPEIUIOKCHHOMY IUIaHy, (DUKCHPOBaTh Pe3yJIbTAaThl IMOTYYCHHOM
3aBUCHUMOCTH B BUIC T216.HI/H_[ n Fpa(l)I/IKOB, ACJIaTh BIBOALI 11O PE3yJIbTaTaM UCCICAOBAHNA,

- NPOBOJIUTh KOCBEHHBIC M3MEPECHUs (PH3MUYECKUX BETUYWH (yIelIbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTHUBIICEHUE TMPOBOJHUKA, pab0Ta U MOIIHOCTH DJIEKTPUYECKOTO TOKA): IJIAHHPOBATH
U3MEpeHHs, coOUpaTh HKCIEPUMEHTATbHYIO YCTAaHOBKY, CJENys TMPEAOKEHHOW WHCTPYKIUHU, U
BBIYUCIIATHh 3HAYCHUEC BCJIIMYUHBI,

— coOnrofaTh TpaBWiIa TEXHUKKM Oe30macHOCTH mpu  paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

— XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYCHHBIX MPHOOPOB H TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha MX OMUCAHUS (B TOM UHCIIE: CHCTEMAa OTOILJIEHUS JIOMOB, TUTPOMETP, TTapoBast
TypOMHa, aMIIepMeTp, BOJBTMETP, CUETUMK HIIEKTPUUYECKOW SHEPruu, 3SJIEKTPOOCBETUTEIbHBIC
npuOOpBI, HArpeBaTeNIbHBIE AJICKTPONPUOOPHI  (MIPUMEPHI), IICKTPUUECKUE MPETOXPAHUTEINH,
9JICKTPOMArHUT, JICKTPOJIBHTATEIb TIOCTOSTHHOTO TOKA), UCIOJIb3Ys 3HAHHUS O CBOMCTBaX (PU3MUYCCKUX
SIBIICHUW ¥ HEOOXOAMMbIe (PU3MYECKIEe 3aKOHOMEPHOCTH;

- pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA W H3MEpHUTENIbHbIE MNPUOOPHI IO
CXeMaM M CXEMAaTHYHBIM PHCYHKaM (XKHJIKOCTHBIH TEPMOMETpP, TEPMOC, MCHXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPAHMS, AIIEKTPOCKOII, PEOCTAT), COCTABIISTh CXEMbI AIEKTPHUYSCKUX IIETICH
C NOCJICAOBATCIIbHBIM U MapaJlJICJIbHBIM COCAUHCHUEM 3JICMCHTOB, pa3jinvdas YCJIOBHBIC 0603Ha‘IeHI/I$I
AIIEMEHTOB JIEKTPUUECKUX IIETICH;

- NPUBOJIUTh TPUMEpPHl  (HAXOAWTh HWHQPOPMAIMIO O TMPUMEPax) MPAKTHIECKOTO
UCTIONB30BaHUsl (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOW JKM3HU A oOecriedeHus: Oe30MacHOCTH TPH
oOparmieHun ¢ mpuboOpaMu M TEXHHUUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUsS 3I0POBBbSI M COOJIO/ICHUS
HOPM 9KOJIOTUYECKOTO TOBE/ICHUS B OKPYXKAIOIIEH cpere;



- OCYIIECTBIISATH MOUCK HHPOpMAIMU (HU3HIECKOTO conepkanust B VIHTepHETe, Ha OCHOBE
UMEIOIMXCS 3HAHUNH U MyTEM CpPaBHEHMS JIOTOJHUTENBHBIX MCTOYHUKOB BBIICIATH MH(OpMAIHIO,
KOTOpasi ABJSIETCS MPOTUBOPEUUBOI MITM MOXKET OBITh HEIOCTOBEPHOM;

- UCTIONIb30BaTh NP BBIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-IOIMYJSIPHYIO JHUTEPATypy
(bu3MUecKoro cojepkaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiajeTh mpuémamu
KOHCTIEKTUPOBAHUSI TEKCTa, peoOpa3oBaHus HHPOPMAITUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3/laBaTh COOCTBEHHBbIE NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHHs, 0000Imas
MHPOPMALIMI0 U3 HECKOJBKUX HCTOYHHUKOB (DU3NYECKOTO COACP)KAaHUS, B TOM YHUCIE ITyOIUYHO
NPECTaBIATh PE3yNIbTaThl MPOCSKTHOW HIIM HMCCIE0BATENECKON JeSITeNbHOCTH, TPH 3TOM I'PaMOTHO
UCTIONB30BaTh M3YYEHHBIM MMOHATHHHBIN ammapar Kypca (HU3MKH, CONPOBOXAATh BBICTYIUICHHE
Mpe3eHTalNEH;

- OpU BBINOJIHEHUM Y4YEOHBIX NPOCKTOB W HCCIEAOBAHMHA (PU3MUECKUX IPOLIECCOB
pacrpeneNaTe 00sS3aHHOCTH B TPYIIE B COOTBETCTBHU C IIOCTABJICHHBIMH 3aJadyaMH, CJICIUTH 3a
BBITIOJTHEHUEM IIIaHA JISHCTBUI M KOPPEKTUPOBATH €r0, a/IeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJ B
JeATeNIFHOCTh TPYIIBI, BBICTPAHBAaTh KOMMYHHKATHBHOE B3aWMOIEHCTBHE, IPOSIBISS TOTOBHOCTD
paspemiatb KOH()IUKTHI.

OcHoBHBIE BHU/IbI ACATCJIBHOCTH YYAIIUXCH HA YPOKE

- OIPOC y4aluXcs;

— 3anuch GOpMYII, 3aKOHOB, TIOHSATHIA;

- YTEHUE MaTepuana B yueOHUKE;

- CIIyLIaHHE;

— OTBETHI Ha BOIIPOCHI;

— pelieHue 3aaay;

- paccMaTpuBaHKE HATJISIHBIX TOCOOMIA;

- IIPOBEJEHHUE IEMOHCTPALIMOHHBIX OIBITOB U DKCIIEPUMEHTOB.

Opranu3anusi NPOEKTHON U UCCJIEI0BATEIbCKON AeITeJIbHOCTH YYAINXCS

[IpoekTHass wHcciaenoBaTENbCKasl JEATENBHOCTh  yYalllUXCA MPONMCaHa B CTaHAApTe
obpazoBanusi.  [IporpamMmbl BceX UIKOJABHBIX NPEIMETOB OPHEHTHPOBAHBI Ha JIAHHBIA BUJI
nesTenbHOCTH. [IpoekTHast AesITeTbHOCTh Yy4YallluXcs CTaHOBUTCS Bce Oojiee aKTyallbHOM B
COBpPEMEHHOM menaroruke. M 310 HEe ciydailHO, BeIb MMEHHO B IIPOLECCE IPaBWIBHOU
CaMOCTOSITENIbHOM palboThl HAJ CO3/aHUMEM I[IpOeKTa Jiydlle Bcero Qopmupyercsa KyJabTypa
YMCTBEHHOI'O TpyJa YYEHHMKOB. A INOBCEMECTHAs KOMIIBIOTEPU3ALMS IO3BOJISET KAXIOMY YUHUTEIIO
Oosiee TBOpPYECKH IMOAXOIUTh K pa3pabOTKE CBOUX YpPOKOB, a TaKkKe cjaeaaTb 00pa3oBaTeNbHBIH
nporiecc 60yiee MHTEPECHBIM, PA3HOOOPA3HBIM U COBPEMECHHBIM.

NHCTpYyMEHTOM AOCTHUKEHUS IUIAHUPYEMBIX JIMYHOCTHBIX, METANPEIMETHBIX U IMPEAMETHBIX
pe3yJbTAaTOB SBISIOTCS YHHBEpCAJIbHBbIE ydeOHble NEHCTBHA. D(PQPEKTHBHBIM METOJOM CHCTEMHO-
JIEATEIbHOCTHOTO MOAX0/1a SABIISETCA MPOEKTHAS JEATEIbHOCTD.

[lpoekTHass NEATENBPHOCTh SABISETCS YaCThIO  CAaMOCTOSTENBHOW  pabOTBl  yYaIMXCS.
KauecTBeHHO BBINIOITHEHHBIN MPOEKT — 3TO MOATAITHOE TUIAHUPOBAHUE CBOUX JCHCTBUM, OTCICKUBAHUE
pe3ysbTaToB cBOEil paboThl. IIpoeKT — BpeMeHHas LieJeHanpaBiIeHHas JESITEIbHOCTh Ha IOJIyYEHHE
YHUKAJIBHOTO pe3ysbTaTa.

Llens OPOEKTHO-KUCCIAEAOBATENILCKOM JIEATENbHOCTH Yyuanmxcss B pamkax HoBbeix PI'OC:
dbopMUpOBaHUE YHUBEPCATIbHBIX yUeOHBIX AeicTBUU. Vcronb30BaHNEe MPOEKTHO-UCCIEA0BATEIbCKOM



NeSITeIbHOCTH Ha YpPOKaX M BO BHEYPOUHOM JEATEIIBHOCTH SIBISETCS CPEICTBOM (OPMHPOBAHUS
YHUBEpPCAJIbHBIX Y4EOHBIX JEMCTBUIA, KOTOPBIE B CBOIO OYEPE/Ib:

° 00ecneynBaT yyalieMycs BO3MOXHOCTh CaMOCTOSITEIILHO OCYIIECTBIIATh
JIEATEIIbHOCTh YUEHUS,

° CTaBUTH YUEOHBIC 1I€TTH, UCKATh M UCIIOJIb30BaTh HEOOXOAMMBIC CPEJICTBA U CIIOCOOBI UX
JOCTHIKECHMS,

° yMETh KOHTPOJIUPOBATh U OLICHUBATh YUEOHYIO JIEATEIHLHOCTh U €€ Pe3yJIbTaThl;

° CO3MIAI0T YCJIOBHSI Pa3BUTHUSI JIMYHOCTH M €€ CaMOpealu3allid Ha OCHOBE «yMEHUS

YUUTBCS» U COTPYAHUYATh C B3POCIIBIMU M CBEPCTHUKAMU.
YMeHne yuuThcs

o o0ecrieynBaeT JIMYHOCTH TOTOBHOCTh K HENPEPhIBHOMY OOpa30BaHMIO, BBICOKYIO
COLUAIIBHYIO U IPO(PECCHOHATBHYIO0 MOOMIBHOCTD;

. o0ecrne4ynBaroT YCIEIIHOE YCBOSHUE 3HAHUI, YMEHHUI U HaBbIKOB;

o (dopMHpoBaHUE KapTHHBI MHUpPA, KOMIIETEHTHOCTEH B J00OW mpeaMeTHOM obiacTu
IIO3HaHU.

K Ba)XHBIM MOJIOKUTETBHBIM (PAaKTOPaM MPOEKTHOM eATETbHOCTH OTHOCSTCS:

. MOBBIIICHHE MOTUBALIMY YUYalIUXCs IPU PELICHUU 3a7ad4;

o pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN;

o CMEIICHUE AaKIEHTa OT WHCTPYMEHTAJIbHOIO TMOAXOJAa B PEIICHHH 3a1ad K
TEXHOJIOTHYECKOMY;

o (dhopMHUpOBaHNE YyBCTBA OTBETCTBEHHOCTH;

. CO3JJaHUE YCIIOBUU JUIsl OTHOLIEHUI COTPYIHUYECTBA MEKLy YUUTEIEM U yUaIlMMCS .

OcHOBHOM TpUHLUI PAOOTHI B YCIOBHMSIX NPOEKTHOM JEATEIBHOCTH — OIlepekaroliee

CaMOCTOSITENIbHOE O3HAKOMIICHHUE IKOJIHLHUKOB C yU€OHBIM MaTEpUaIoM U KOJUIEKTUBHOE 00CYKIEHUE
Ha ypOKax IMOJYYEHHBIX PE3yIbTaTOB, KOTOPhIE O(DOPMIISIIOTCS B BUE ONPEACICHUH 1 TeopeM. B aTom
Clly4ae ypOK IMOJIHOCTBhIO YTPauMBaeT CBOM TPAJAUIIMOHHBIE OCHOBAHUS U CTAHOBUTCS HOBOH (OpMOii
OOIIIEHUS YUUTEIS U YYAIIUXCS B IUIaHE TPOU3BOACTBA HOBOTO JIJIsi YICHUKOB 3HAHMUS.

Tunel 3agaHuil, NpeyIaraéMplX YY€HUKaM B XOJI€ IPOEKTA:

° MpaKTUYECKHE 3aaHusl (M3MEPEHHUS, YEPUCHUSI C TIOMOIIBIO YEPTESIKHBIX HHCTPYMEHTOB,
pa3pe3aHusi, CruOaHus, pUCOBaHUs U JIp.)

. MIPAKTHYCCKHE 3aJIa9M — 3aa9d MIPHUKIIATHOTO XapaKTepa;

° poOJIEMHBIE BOIPOCH, OPHEHTHPOBAHHbIE Ha (OPMHPOBAHME YMEHHH BBIJBUTATH
THITOTE3bI, 00BICHATEH (DaKThl, 000CHOBBIBATH BHIBO/IBI,

. TEOPETUYCCKHE 3aJaHusl Ha TOWCK W KOHCIICKTUpOBaHWE WH(GOpMAIMH, €€ aHaJIW3,
000011IeHNE U T.II.;

° 3a/la4¥l - COBOKYITHOCTh 3aJaHHM Ha HCIIOJIb30BAHHWE OOMIMX JJISi HUX TEOPETUUCCKUX
CBEIICHUM.

OCHOBHBIE 3Tallbl OPraHU3aIH TPOEKTHON AEATEIIBHOCTH YUAIMXCS.

1. IMoaroroBka K BBINIOJHEHUIO TpoekTa ((opMupoBaHHME TpPYII, BbIIa4a 3aJaHHI.
BeiOop Tembl M 1enell NpOEKTa; OINpeleleHue KOJMYECTBa YYAaCTHMKOB IPOEKTa). Yualiuecs
00CYXJJaI0T TEMYy C YYHUTEJEM, IOJydaroT NMPU HEOOXOJUMOCTU JOMOJHUTEIbHYI0 HH(QOpMAIHIO,
YCTAQHABJIMBAIOT LIEJIH: YUUTENb 3HAKOMUT yUallluXcs C CYThIO IPOEKTHOM NEesTeIbHOCTH, MOTUBUPYET
y4Yalmxcs, IOMOraeT B IOCTAHOBKE LIEJEH.

2. IlnanupoBanme paboThl (pacmpeneneHue OO0s3aHHOCTEH, OIpeJesIeHue BpPEMEHH
WHIMBUAYAIBbHOU paboThl). Onpenenenne UCTOYHUKOB WH(POPMAIINH; TUTAHUPOBAHKUE CIIOCOO0B cOopa
U aHajau3a MHQOpMalLUK; INIAHUPOBAHNWE UTOrOBOrO MPOIYKTa ((OpMBI MPEACTABICHUS pe3yJIbTarTa):
BBIITYCK TI'a3€ThlI, yCTHBII71 OTYET C I[GMOHCTpElHHGfI MaTCpHraJIoB U APYTUX; YCTAHOBJICHUC KPUTCPUCB



OLIGHKU pe3yJIbTaToOB; pachpejeieHne OO0sI3aHHOCTeH Cpeiad UICHOB KOMAHJbL:  ydalluecs
BI)Ipa6aTI)IBaIOT IJ1aH HeﬁCTBHfI; YUUTCIIb MOpeajaract HWACH, BbBICKA3BIBACT MPCAIIOJIOXKCHUA,
ofpeieNaeT CPOKH paboThI.

3. HccnenoBanme: yuammuecs OCYUIECTBISIOT TOMCK, OTOOp W aHaIU3 HY>KHOU
UHPOPMALIMHU; SKCIIEPUMEHTHPYIOT, HAXOIAT MyTH PELICHHS BO3HUKAIOMIMX IMPOOJIEM, OTKPHIBAIOT
HOBBIE JJIs ce0sl 3HAHMSI, YUUTEIb KOPPEKTHUPYET XOJ1 BHIMOIHEHUS PaOOTHI.

4. O0o0umeHue pe3ynbTaToOB: ydalMecs O0OOMIAIOT MOJYYEHHYI HH(pOpMAIHIO,
(GbopMyIIHPYIOT BBIBO/IBI M 0(OPMIISIOT MaTepual JUisi TPyNIOBON MPE3eHTALINH.

5. IIpe3enTanus (OTYET KAXJOW TPYNIbl UM YYEHHKA OCYLIECTBISETCA MO OKOHYaHWUU
MIPOEKTA).

6. OuneHka pe3ylbTaTOB TNPOEKTHOM MAEATENbHOCTH M TOJBEIEHHE HWTOTOB: KaXKIbIH

YYEHUK OLEHUBAET XOJ U PE3yJbTaT COOCTBEHHOI NEATENbHOCTH B TpyMIe, Kaxaas padodas rpymmna
OLICHUBAET JCATEIIBHOCTh CBOMX YYACTHHUKOB; YYUTENb OLIEHUBACT JCATEIBHOCTh KaKIOI'O YUYEHUKA,
MOJIBOAMT UTOTH MPOBEACHHOMN yyaluMucs paboThl, OTMEYAET yCIEeXU KaxkI0To.

BbInyCKHMK HAYy4YHTCH:

o IUTAHUPOBATh W BBINOJHATH yuyeOHOE HCCIeAOBaHHWE M Y4YEeOHBIH MPOEKT, HCIONb3YS
MOJIEJIA, METO/Ibl U IPUEMBI, aJICKBaTHbIC UCCIIEAYEMOM TpolIeme;

. BBIOMPATH U UCTIOIB30BATh METOJIbI, PEJICBAHTHBIC pacCMaTPUBAEMOM TTPOOIeME;

o pacro3HaBaTh U CTaBUTh BOMPOCHI, OTBETHl HA KOTOPbIE MOTYT OBITH MOMYUYEHBI MTyTEM

HAYYHOTO WCCJICIOBaHUS, OTOMpaTh aJCKBaTHBIE METOIBl HCCIEAOBaHUSA, (OPMYIUPOBATH
BBITEKAIOIINE U3 MCCIIENOBAHHUS BEIBOJIEL;

° UCTIONB30BaTh TaKWe MaTeMaTHYeCKWe METONbl M TPUEMBI, Kak aOCTpakius u
UJeaNn3aIus, J0Ka3aTeIbCTBO, J0KA3aTeIbCTBO OT MPOTUBHOTO, JOKA3aTEbCTBO IO AaHAJIOTHH,
ONPOBEPKEHUE, KOHTPHOPUMEpP, WHIYKTUBHBbIE M JIEAYKTUBHBIE PACCYKJEHHUSA, TOCTPOCHHUE U
WCIIOJTHCHHE aJITOPUTMA;

° WCIIOJI30BaTh TAaKHUE €CTECTBCHHOHAYYHBIC METOJbI W TPHUEMBI, KaK HaOJIOJCHHE,
MOCTAaHOBKA TMPOOJIEMBI, BBIABIKCHHUE «XOPOIICH THIIOTE3bD», O3KCICPUMEHT, MOJCIUPOBAHUE,
TEOPETHYECKOEe 0OOCHOBAHKE, YCTAHOBJICHUE TPAHUI] TPUMEHUMOCTH MOJICITH/TEOPHH,

° MCIIOJIb30BaTh HEKOTOPHIE METO/IbI MOJYyUYEHHUs 3HAHUM, XapaKTepHbIE NIl COLIMAIbHBIX
U HCTOPHYECKUX HAYK: MOCTAaHOBKA MPOOJIEMBI, OMPOCHI, OMUCAaHWE, OOBSICHEHHE, HMCIOJIb30BaHUE
CTAaTHUCTUYECKUX JTAHHBIX, HHTEPIpETaIs (HaKkToB;

° SICHO, JIOTMYHO M TOYHO WH3Jaratb CBOI TOYKY 3PEHUS, HCIIOJIb30BATH SI3LIKOBBIC
CpEeJ/ICTBa, aJIeKBaTHBIC 00CYK1aeMOi TTpodIeme;

° oTnu4ath (aKTel OT CYXIEHUN, MHEHMH U OIICHOK, KPUTHYECKH OTHOCUTHCS K
CY>XJICHUSIM, MHCHHSIM, OIICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS,

° BHJICTh W KOMMEHTHPOBAaTh CBS3b HAYYHOTO 3HAHHUS U IIEHHOCTHBIX YCTaHOBOK,
MOPAJIBHBIX CYXICHUHN MPH MOJYyUYEHUHU, PACTIPOCTPAHEHUU U MPUMEHEHUH HAYYHOTO 3HAHMUSI.

Bbmycmmx noayuum 603MOMNCHOCHIb HAYHYUMbCA?

o CaMOCMOSAMENbHO 3A0YMbleaAmMb, NIAHUPOBAMb U BbINOIHAMb YYeOHOe UCCIed08aHue,
VUeOHbIU U COYUATILHBLU NPOEKM,;

o UCNONb308aMb 002A0KY, 03apeHue, UHMYUYUIO,

o UCNONB308AMb HEKOMOPbLE MeMOoObl NOYYeHUs. 3HAHUU, XapaKkmepuvie OJi COYUATbHBIX
U UCTNOPUYECKUX HAYK: AHKEMUPOBAHUe, MOOEIUPO8anue, NOUCK UCOPULECKUX 00pa3yos;

o UCNONB308AMb HEKOMOpble NpUuembl Xy00HCeCMEEHHO20 NOZHAHUA MUPA: YEIOCHHOe

omoobpadicenue mupa, oOpazHOCMb, XY00HCECMBEHHBIL BbIMbICEN, OP2AHUYeCKoe eOUHCMBO 00ue2o,
0C00eHH020 (MUNUYHO20) U €OUHUYHO20, OPUSUHATLHOCTb,

o YeNeHanpasienHo U OCO3HAHHO pPA36UAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0Cc6auUBamMb HOBbLE A3bIKOGbIE CPEOCMEA;



L4 0oco3Hasams C601H0 OmeemcmeeHHoOCnb 3a4 docmoeepnocmb NOJIY4€HHbLX 3HCIHM1/7, 3a
Kaiecmeo 6blNOJIHEHHO20 npoeKkmd.



TEMATHUYECKOE IINTAHUPOBAHUE

HeneBoii nmpuoputrer Ha ypoBHe OQO: co3manue OJAroNpPUATHBIX YCIOBUW JUIsl Pa3BUTHSA
COIIMAJIbHO 3HAYUMbIX OTHOIIEHUH MIKOJIBHUKOB U, IPEK/IE BCET0, IEHHOCTHBIX OTHOILLICHUM:

1.

K CEMbE KaK I'JIaBHOM OITIOPEC B KMU3HHU YCJIOBCKA U UICTOUYHHUKY €0 CHACTbA,

2. K Tpydy KaKk OCHOBHOMY CHOCOOY JIOCTHIKEHUS >KU3HEHHOTO OJIaromoiyddsi YelOoBeKa,
3aJI0Ty €T0 YCIENTHOTO MpodeCCHOHATBHOTO CaMOOTIPEICTICHUS U OIIYIIEHUS YBEPECHHOCTH
B 3aBTpAILIHEM JIHE;

3. K cBOeMy OTeyecTBY, cBoeil mayioil u Oosbliol PoaunHe kak MecTy, B KOTOPOM YE€JIOBEK
BBIPOC U MO3HAJI MEPBbIE€ PAJAOCTU U HEYJJaUH, KOTOpas 3aBellaHa eMy IpPeJKaMu U KOTOPYIO
HYKHO oOeperars;

4. K mpupoJe Kak HMCTOYHUKY JKM3HM Ha 3emile, OCHOBE CaMOro €€ CYLIECTBOBAHUS,
HY>KJIAIOIICHCsI B 3alIUTE U TOCTOSSHHOM BHUMAaHUHU CO CTOPOHBI YEJIOBEKA,

5. K MHpPY Kak TJIaBHOMY MPUHIUITY YEJIOBEUECKOTO OOIEKUTHSI, YCIOBHIO KPEMKON IPYKOBbI,
HaJaXUBAaHUIO OTHOIICHWM C KoJuleramMu 1o paboTe B OyaymieM U CO3JaHHIO
OIaronpUsATHOTO MUKPOKIMMATa B CBOCH COOCTBEHHOM CEMbE;

6. K 3HaHMAM KaK MHTEIUICKTYaJbHOMY pecypcy, oOecreunBaromniemMy Oyayliee 4eioBeKa, Kak
pe3yNbTaTy KPOMOTINBOTO, HO YBJIEKATEILHOTO Y4EOHOTO TPy aa;

7. K KyJIbType Kak JyXOBHOMY OOrarctBy oOIIeCTBa M BaXXHOMY YCJIOBHIO OIILYIICHHS
YEJIIOBEKOM IIOJIHOTHI IPOKUBAEMOM KU3HM, KOTOPOE [JAIOT €My YTEHHE, MY3bIKa,
HCKYCCTBO, T€aTP, TBOPUYECKOE CAMOBBIPAKECHUE;

8. K 37I0pOBBIO KaK 3aJI0Ty JOJITOM M aKTUBHOM >KM3HU YEJIOBEKA, €r0 XOPOILEro HACTPOEHUs U
ONTUMHUCTHYHOTO B3IJIsIA HA MUD;

9. K OKpY’KaloluM IOJsIM Kak 0e3yclOBHOW M aOCONMIOTHOM IEHHOCTH, KaK PaBHOIMPABHBIM
COIMAIPHBIM TIAPTHEPaM, C KOTOPHIMH HEOOXOJMMO BBICTPAMBATh JTOOPOXKEIATECIbHBIE H
B3aMMOIIOI/ICPKUBAIOIINE  OTHOIICHMSI, JAIOIIME YENOBEKY pajoCTh OOIIECHUS W
MO3BOJISIOIINE M30€TaTh YyBCTBA OJIMHOYECTBA;

10.x camuMm cebe Kak XO03i€BaM CBOCW  CyIpOBl, CaMOOIpPENCISIIONIMMCS U
CaMOPEATU3YIOIIMUMCS JIMYHOCTSIM, OTBEYAIOIIM 332 CBOE€ COOCTBEHHOE OyayIiee.

dopmupyemble JJIeKTPOHHbIE

HaunmenoBanmue pa3jiesioB COMAJIBLHO (uu¢posbie)

U TeM MPOrpaMmbl Konmiectso 3HAYMMBbIeE, o0pa3oBaTe/ibHbIE
acos IEHHOCTHbIE pecypchl
oTHOLIeHus (Ne)

[ToBTOpEeHME M 00OOIIICHUE 1,2,3,4,9, 10

cojiepaHus Kypca GU3UKU 2 bubmorexa HOK

https://m.edsoo.ru/7f4181ce
3a 7 Kjacc

TenjioBble sIBJIEHHS 28 2,7,9,10 bubmorexa OK

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

DIeKTpUYECKHE U 37 3,4,5,6,7 bubnuoreka [IOK

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

O6061eHne U 1 4,5,6,8,9,10 Bu6anoreka LIOK

cHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f4181ce
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IHOYPOYHOE IINTAHUPOBAHHME (KTII)

Ne Jara Tema ypoka Aomaurmee
ypoKa 3aaHue
1 2 3 4
IToBTOpeHue u 0000IIeHNE colep)KaHus Kypea (hu3uku 3a 7 kiacc (2 1)
1 04.09. | TloBTopeHue u 0000IICHUE COEPKAHMS Kypca (hU3UKH 3a 7 KJIacC Konucnekr
2 07.09. | JImarHoctudeckas KOHTpOJIbHAs paboTa Konucnekr
Paznen 1. TennoBble siBjaeHus (28 1)
3 11.09. | Temmeparypa U TEIJIOBOE IBUKEHHE §1
4 14.09. | Buytpennsis sneprust. CnocoObl n3MeHeHHs BHYTPECHHEH SHEPIUx §2,3
5 18.09. | Pemenue 3ama4 no reme «BHYTpeHHSS SHEPTHD) HogTzop3HTb
6 21.09. | TemnonpoBoaHocTh. KoHBekius §4,5
7 25.09. | Uznyyenne §6
8 28.09. | KomndecTBO TETIOTHI §7
9 02.10. | Pemenue 3aga4u no reMe «KoJImuecTBO TEILIOTHI» HOB§O7P UTh
10 05.10 Jlabopamopnas paboma Ne 1 «CpaBHEHHE KOJIMYECTBA TETUIOTHI TIPY CMEIIUBAHUU BOIBI [ToBTOPUTH
" | pa3Ho#i TeMIIepaTyphl» §7
11 09.10. | YnmenpHas TEINIOEMKOCTE. Pacuer KoimdecTBa TEMIOTHL. Pemenue 3amay §8
12 12.10. | Jlabopamopuaa padoma N 2 «VI3mepenue ynenbHONU TEMIOEMKOCTH TBEPAOTO TENay HOB§0§) e
13 16.10. | Pemenue 3ama4 no teme « BHYTpeHHSS SHEPTHD) H01§3T1()E)§4 T
14 19.10. | ITPOEKT. M3roroBneHue «0aHOUHOTO KaJOPUMETPay Koncnekr
[HoBTOPUTH
15 23.10. | Koumponsnasa paboma Ne 1 1o teme « BHYyTpEeHHSS SHEPTHD» §1-8
16 26.10. | ArperaTHble COCTOSHUS BELLIECTBA §9
17 09.11. | IlnaBneHue U OTBEpACBAHHE KPUCTAIMUECKUX Tell. Y eabHas TEII0Ta IJIaBICHUs § 10,11
IToBTOpPUTH
18 13.11. | Pemenue rpaduueckux 3aau Ha MJIaBJICHUE U OTBEPICBAHUE KPUCTAIUIMYECKHUX TEll §10, 11
19 16.11. | Mcnapenue u koHaeHcanusa. HacelmeHHbIH map §12
20 20.11. | Kunenue. Y aenpHas TEmoTa napooodpa3oBaHus § 13,14
21 23.11. | Pemenue 3aga4 1o Teme «Y ieibHas TEIIOTa apooOpa3oBaHUsD HOB;?ZHTB
2 2711 Bnaxxnocts Bo3nyxa. Jlabopamopuaa padoma N 3 «/I3mepeHre OTHOCUTENLHON §15
" | BIaXHOCTH BO3yXa»
23 30.11. | O6o6menue mo Teme «/3MEHEHNE arperaTHbIX COCTOSIHAHN BEIIECTBA» HO;;SI;I;TL
24 04.12. | Oneprus Toruusa. Temnossle nurarenu. Penienue 3agaua § 16
25 07.12. | JIBurarens BHyTpeHHETO cropanus. [lapoBas TypOuHa § 17,18
26 11.12. | PeakTuBHBINA ABATATEND. XOJIOAMIBHBIE MAIIMHEI § 19
27 14.12. | TennoBble MAIIMHBI U SKOJIOTHS § 20
28 18.12. | Pemenne rpaduueckux 3amad 1mo teMe «TerioBsie mpomeccsh HgBng) _p;OT b
29 21.12. | O6o6menue mo teme «TeroBsie pornecchl. TerIoBbIe TBUTATEITI HgBng _szOT b
30 25.12. | Konmponvuasa paboma Ne 2 nio Teme «TemnnoBble nporecchl. TenaoBble IBUTaTeNn» HgBng)P; OT b
Paznea 2. DiiekTpuyecKkue M MATHUTHBIE siBj1eHus (37 4)
31 28.12. | Dmexrpockor. [IpOBOTHUKH U TUIIIEKTPUKA § 21,22
32 11.01. | JlennMOCTB 3JEKTPHUIECKOTO 3apsiaa. DIEKTPOH §23
33 15.01. | Ctpoenue atomoB. MoHBI §24
34 18.01. | Ilpupopaa snexTpu3zaiuu Tea. 3aKOH COXpaHEHHS 3apsiia § 25
35 22.01. | Pemenue 3a7a4 1o TeMe «3aKOH COXpaHEHUS dJIEKTPUUECKOTO 3apsiaar» Hosroputs

§ 25




36 25.01. | DmexTpuyeckoe moie. JIEKTPUIECKHE SBICHUS B IPHPOJIE H TEXHUKE § 26,27
37 29.01. | O6oObmeHnue 1Mo TeMe «INEKTPHUSCKUH 3apsia. DIEKTPHIECKOE TIOIE» H;)BZTIO _p;; b
38 01.02. | Dmexrpuyeckwii TOK. ICTOYHUKH STEKTPUIESCKOTO TOKA § 28,29
39 05.02. | DmexTpuyecKuii TOK B Pa3TUIHBIX Cperax § 30
40 08.02. | Pemenwue 3amay mo TeMe « DJIEKTPHUECKUI TOK B Pa3IMYHBIX CPEAAX» HOnggmb
41 12.02. | Ilpumepsl AEUCTBUSI SIEKTPUUECKOTO TOKA §31
42 15.02. | DmexTpuyeckas nenb. HampaBieHue 3IeKTPHYECKOT0 TOKa §32
43 19.02. | Cuna Toka. DIeKTpUIecKoe HaMpsHKeHNe § 33,34
44 22.02. | Pemenne 3ama4 no Teme «Cuima TOKay HOB;?EHTL
45 26.02.2 | Jlabopamopnasn paboma Ne 4 «CO60pKa 371€KTPUIECKON IIENTH U U3MEPEHHUE CUIIBI TOKa IToBTOpPUTE
024 HaNpPsLKEHUSD § 33,34
46 29.02. | DneKTpuYecKoe CONPOTUBICHUE § 35
47 04.03. | 3akon Oma § 36
48 07.03. | Pemenue 3amad no teMe «3akoH OMay HO%T(;EHTL
49 11.03 Jlabopamopnas paboma Ne 5 «PerynupoBaHue CHUIIBI TOKa peoctaToM. Mi3mepeHue [ToBTOpPUTH
"7 | compoTHBIIeHHUs TPOBOJIHUKA MPHU TIOMOIIY aMIIEpMeTPa U BOIBTMETPA § 35,36
50 14.03. | Konmponvnasn paboma Ne 3 110 TeMe « DNEKTPUIESCKUI TOK» H§132T§) _p3H6T b
51 18.03. | Pacuer conmpoTHBIIEHHS TPOBOIHUKA § 37
52 21.03. | IlocnemoBaTeNnbHOE U MApAIIEIIEHOE COSAMHEHNE TTPOBOHUKOB § 38,39
53 01.04. | Pabora snekTpuueckoro Toka. 3akoH J[xoyms-JIenna. MoOIIHOCTE 3JCKTPUIESCKOrO TOKA. § 40, 41
54 04.04. | Jlabopamopnasn paboma Ne 6 «/3ydeHne napajuieIbHOTO COETUHEHUS TPOBOTHUKOBY HOB;ZII)HTB
Pemmenne 3aau o treme «Pabota 1 MOIIHOCTD AIIEKTPHYECKOTO TOKa» 3akoH J[koys- [MoBTOpUTH
55 08.04.
Jlenma» § 40, 41
56 11.04 Jabopamopnas paboma Ne 7 «/I3MepeHre MOIHOCTH U pabOThI TOKA B AJIEKTPUUIECKOI [ToBTOPUTH
| nammey § 41
57 15.04 DneKkTpudecKne HarpeBaTeIbHbIe MPHOOpEL. Pemenne 3agay mo teme «Pacuer §42
" | XapaKTepUCTHK JESKTPHUECKUX IIeTIeH)»
58 18.04. | O6o6menue mo TeMe «Pacyer XapakTepUCTHK MIEKTPUUCCKUX IIETIeiD) Hg?;) E‘HZTL
59 22.04. | Konmponvnaa padoma Ne 4 o TeMe «PacuéT xapakTepUCTHUK dIEKTPHUECKUX LeTen» Hgl?;o _P;‘Hzﬂ)
60 25.04. | MarauTtHOE none NpAMOJIMHEWHOTO TOKA U KaTyIIKH C TOKOM §43,44
61 02.05. | IlocTostHHBIE MAarHUTHL. MarHuTHOE MOJIe 3eMITH § 45,46
62 06.05. | Je#icTBuEe MarHUTHOTO MOJIS HAa IPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIH § 47
63 13.05. | MHayKuust MarHUTHOTO TIOJISt Koncmekt
64 16.05. | MarHuTHBIN NOTOK. SIBIEHHE 2JEKTPOMAarHUTHON MHIYKIIUH KoHcmekt
65 20.05 Hamnpasnenue unaykunonHoro toxa. [lpasuno Jlenua. JIabopamopuasa paboma Ne 8 Koucnekr
7" | «M3yyenue siBneHUs 3JIEKTPOMArHUTHOM MHTYKIIMF)
66 23.05. | CnocoOsI moy9eHus 3JIeKTpodHeprun. [lepenada aeKTpoIHEPTHH Koncnext
67 27.05. | Konmponsnasa paboma Ne 5 1o teme « NEKTPOMArHUTHBIC SBICHUSD) Hgigoin; b
O0o00ueHne u cucreMaTn3anus 3Hanui (1 1)
68 | 30.05. | O6o0wenre 1 cucTeMaru3anus 3HaHUi | KoHCIIEKT
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CUCTEMA OIIEHKHU JOCTUXKEHWI IIJIAHUPYEMBIX
OBPA3OBATEJIBHbIX PE3YJIbTATOB

CucreMa OLHEHKH  [JOCTHKeHHH, OOY4YalOIIMXCH  BKJKYaeT:  BBIOJIHEHUE
1a00paTOPHBIX, CAMOCTOSITENBHBIX M KOHTPOJIbHBIX paboT. Ilpm 3TOoM wHcmonb3yercs
TpaJuLMOHHAs 5 OajuIbHAs CUCTEMA OLIEHUBAHUSI.

OneHka 0TBETOB y4YalIuXxcst

Onenka «5» cTaBUTCA B TOM CIydyae, €CJIM y4alluiics MOKa3blBaeT BEpHOE IMOHUMAaHHE
(U3MUECKOI CYIIHOCTH pacCMaTPUBAEMBIX SIBICHHH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a
TaK K€ MpPaBHIbHOE OMpejesieHne (PU3NYECKUX BEIMYUH, UX EIUHHI] U CIIOCOOOB H3MEpPEHUS:
NPAaBUIBHO BBITIOJHAET YEPTEXKU, CXEMbl U Tpa(UKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COINPOBOXAAET paccka3 COOCTBEHHBIMH IMPUMEPAMU, YMEET IPUMEHSITh 3HAHUS B HOBOM
CHUTyallud TIPH BBHIMOJHEHUH TPAKTUYECKUX 3aJaHUN; MOXKET YCTaHOBHTH CBSI3b MEXKIY
M3y4aeMbIM U paHee H3YUYCHHBIM MaTepHUaloOM MO Kypcy (HU3UKH, a TaKKe C MaTephalioM,
YCBOEHHBIM IPH M3YUYECHUH JIPYTHX MPEIMETOB.

Onenka «4» cTaBUTCA, €CIIM OTBET YUCHHKA YAOBIETBOPSET OCHOBHBIM TPEOOBaHUSAM Ha
OLIEHKY 5, HO JAaH 0e3 MCIOJIb30BaHMsI COOCTBEHHOT'O TIaHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHUS
3HaHUW B HOBOW CHUTyaluu, 6€3 HCIIOJIb30BAHUS CBSI3eH C paHee M3YUYEHHBIM MaTepuajoM H
MaTEepUajIoM, YCBOCHHBIM IpU H3YYEHHM Jp. NMPEAMETOB: €CIU YYALUICS TOMYyCTHJI OJHY
omuOKy wiu He OoJjiee OBYX HEIOYETOB MU MOXKET HUX HCIPABUTh CAMOCTOSITEIIBHO WIIU C
HEOOJIBIION MTOMOIIBIO YUUTEIIS.

Onenka «3» CTaBUTCS, €CIU Y4alllUHCs MPAaBUIBHO MOHUMAET (PU3UYECKYIO CYIIHOCTb
paccMaTpUBAEMBbIX SIBJICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAEIbHBIE MPOOETbl B
YCBOCHHMH BOINPOCOB Kypca (PU3UKU, HE MPENATCTBYIONIME AalbHEHIIEMY YCBOCHHIO BOIIPOCOB
IPOTPAaMMHOTO0 MaTepualia: yMeeT NMPHMEHATh MOJy4YEeHHBbIC 3HAHWUSA MPHU PELICHUH MPOCTHIX
3aJ1a4 C UCMOJIb30BAaHMEM TOTOBBIX (POPMYJI, HO 3aTPYJHSACTCS IPU PELICHUU 33/1a4, TPEOYIOIINUX
peoOpa3oBaHuss HEKOTOPBIX (HOPMYII, TOMYyCTHJI HE Oojiee OJHOW TpyOOd OMMOKK U ABYX
HenouéToB, He Oosee OaHOW TrpyOoOM M OJHOW HerpyOoil ommOku, He Ooyiee 2-3 HErpyOBIX
omuOOK, OTHOM HErpyOO OMMOKK U TPEX HEJOUYETOB; TOMYCTHII 4-5 HETOUETOB.

Onenka «2» cTaBUTCS, €CIIN yUallUiics He OBJIaJIe]l OCHOBHBIMU 3HAHUSMHU U YMEHUSIMU B
COOTBETCTBHM C TPEOOBAHUSMH MPOTPAMMBI U JOMYCTHJI OOJbIE OMMOOK M HEJOYETOB YeM
HEOOXO0IUMO TSI OLICHKH «3».

OneHka KOHTPOJIBHBIX padoT

Onenka «5» craBUTCS 3a pabOTY, BBIINOJIHEHHYIO OJHOCTHIO 0€3 OIIMOO0K U HEA0UYETOB.

Omnenka «4» craBuTcs 3a paboTy, BBIIIOJHEHHYIO MTOJHOCTBIO, HO TIPH HAJIMYMU B HEH He
Oonee omHOW rpyOON W omHOW HErpyOoW ommOKu, W OAHOro Heaouéra, He Oosiee TPEX
HEJI0YETOB.

OneHka «3» CTaBUTCA, €CJIM YYECHUK MPABWIBHO BBITIOJIHII HE MeHee 2/3 Bcel paboThI
WIN JIOMYCTUJI He Oosiee 0JHOM TpyOoil OMMOKK M JABYX HEelOu€TOoB, HE Oojiee OJHOHN rpyOoii
OmMUOKK W OJHOW HErpyOoi ommoOku, He Oosee Tpex HerpyObIX OMIMOOK, OAHOW HErpyOoi
OMOKY U TpeX HeJ0UYETOB, IPU HATHYUH 4 - 5 HETOUETOB.

Ornenka «2» CTaBUTCS, €CIIU YUCIIO OIIMOOK U HETOUETOB MPEBBICUIIO HOPMY JJIsl OLICHKU
3 WM IPaBUIIBHO BHITIOJHEHO MeHee 2/3 Bceil paboThl.

Ouenka j1adopaTopHbIX padoT

Onenka «5» CTaBUTCA, €CIHM YYallWiics BBINOJNHSAET PabdOTy B MOJHOM O0OBEME C
coOMoiecHueM HeOoOXOIUMOM TMOCeI0BaTeIbHOCTH TPOBEACHUS ONBITOB W U3MEPEHHIA;
CaMOCTOSITENIPHO W PAlMOHAIBHO MOHTHUPYET HEOOXOJMMOe OO0OpYyAOBaHHE; BCE OIBITHI
MIPOBOAMT B YCIOBUSX M PeXUMaX, 00€CleynBaIOUINX MMOTyYeHHE MPABUIbHBIX PE3yJIbTaTOB U
BBIBOJIOB; COOMIOfaeT TpeOoBaHMs TNpaBWil O€30MACHOCTH TPyAd; B OTYETE NPABWIBHO U
aKKypaTHO BBINOJHSET BCE 3alUCH, TaOJMIbI, PUCYHKH, UYEPTEKH, TpaduKd, BHIUUCICHHUS,
IIPABWJIBHO BBINOJIHAET aHAJIU3 ITOIPEIIHOCTEM.



Orenka «4» CTaBUTCS, €CIIM BBITIOTHEHBI TPEOOBAHUS K OLICHKE «5», HO OBLIO JOMYIICHO
JIBa — TpU HejloueTa, He Oosee oIHOIM HerpyOoi OMMOKHM M OJTHOTO HET0UYETA.

Orenka «3» cTaBUTCS, ecli paboTa BBHIIIOJIIHEHA HE TTOTHOCTHI0, HO 00BEM BBITIOJTHEHHOMN
YaCTH TaKOB, IIO3BOJIACT TIIOJYUWUTH MPaBUIIBHBIC PE3YJbTAaThl W BBIBOJABLI: €CJIM B XOJC
MIPOBEICHUS OMBITa U U3MEPEHHIA OBLITU TOMYIIEHBI OIIUOKH.

OrneHka «2» CTaBUTCS, €CM pad0Ta BBHITIOJHEHA HE MOJHOCTHIO M 0O0BEM BBITIOJTHEHHOU
gacTd paboOThl HE TO3BOJSET CJleNaTh MPABWIBHBIX BBIBOJIOB: €CJIH OMBITHI, W3MEPECHUS,
BBIYHCIICHUA, Ha6J'IIO)IeHI/I${ IMPONU3BOAMIIMCH HEIIPABHUIIBHO.

Ouenka npoekTHoI aesaTejbHOCTH yuamuxces (ITY)

Ne | AcnekT onleHKH O0beKT olleHUBaAHUS
n/n
1 [IponyxT (Matepuanu3oBaHHblid | M3nenue, cnekTakib, CTEHA U T. 1.
pesynbtar [11Y)
2 [Ipouecc (pabora no 3aiuTa NpoeKTa, MOsICHUTEIbHAs 3alluCcKa
BBITOJIHEHUIO TIPOEKTA) Buneopsn (3cku3bl, CXeMBbl, YepTEXH, rpaduKy,
PUCYHKH, MAaKEThI U T.J.)
3 Odopmiienne mpoekra [TosicauTenbHas 3anMcKa
Buneopsin
4 3aiuTa npoeKTa IIpouecc 3amuThI MpOEKTa
IToBeneHne yyamerocs-a0KiIa4uKa

Kpurepun onenkn IToka3zaTenun

1. OueHka npoayKTa NpoeKTHOM AEATEIbHOCTH YUallerocs

1.1. HoBusna. OpurunanbHocTh. | CBoeoOpa3ue, HeOOBIYHOCTD.
VHUKaJIBHOCTD [TposiBieHre HHIUBHYATLHOCTH UCTIOTHUTEIIS

1.2. OnTumManbHOCTh Haunyuiee coyetanue pasmMepoB U JIpyrux napaMmeTpoB,
ACTETUYHOCTU U (YHKIIMOHATHHOCTH

1.3. DcTeTHYHOCTh CootBercTBUE (DOPMBI U COICPIKAHUSA, YUET MPUHIIUTIOB
rapMOHMH, LIEJIOCTHOCTH, COPa3MEPHOCTH U T.J.

2. OI_ICHKa nmpouoecca HpOCKTHOfI ACATCIIbBHOCTU YUalICTOCH

Kpurepun ouenku INoxa3zarenn

2.1. AKTyanpHOCTh CoBpeMEeHHOCTh TEMATHUKH MPOEKTA, BOCTPEOOBAHHOCTh
IIPOEKTUPYEMOTI'O pe3ysbTaTa

2.2. TIpobGaeMHOCTh Hanwmuaue u xapakTep npoOJieMbl B 3aMBICTIE

2.3. CooTBeTcTBUE 0OBEMAM KavecTBeHHOE BBINIOJIHEHUE MPOEKTA B ONIPEACICHHBIE CPOKHU
y4eOHOT0 BpEMEHU

2.4. ConepxaTtenbHOCTh HNHupopMaTUBHOCTD, CMBICIIOBAsI €MKOCTh ITPOCKTA.
I'myOGuHa mpopaboTKK TeMbI




2.5. 3aBepIIeHHOCTh

3aKOHYEHHOCTh pa6OTI)I, JOBCACHUEC N0 JIOTHYCCKOTO
OKOHYaHMHA

2.6. Hanuune TBOpUYECKOTO
KOMIIOHEHTA B MpOLIecce
IIPOEKTUPOBAHMUSI

BapI/IaTI/IBHOCTL IMEPBOHAYATIBHBIX H,Z[eﬁ, X OPUTHHAJIBHOCTD;
HECTAaHAAPTHBIC UCITOJTHUTCIBCKHUE PCIICHUA U T. 1.

2.7. KoMMyHUKaTUBHOCTD (B
IrPyIIIOBOM IIPOEKTE)

Bricokas cTenenb OpraHu30BaHHOCTH TPYNIIbL, pacipeieeHue
pOJel, OTHOLIEHUSI OTBETCTBEHHOM 3aBUCUMOCTH H T. [I.

2.8. CaMOoCTOATENBHOCTD

Crenenp caMOCTOSTEIPHOCTH YYAUIUXCS ONPEAEIIAETCS C
IIOMOILBIO YCTHBIX BOIIPOCOB K JOKJIAJYUKY, BOIIPOCOB K
yauTeno' — pykosoautemo [1JY, Ha OCHOBaHHY aHKETHI
CaMOOLICHKU YYHTEIs

3. Ouenka o¢)opMJIeHUsI TIPOEKTA

Kpurepun ouenkn

3.1. CooTBETCTBHE CTaHAAPTAM
odopmIteHUs

3.2. CUCTEMHOCTD

3.3. JJakOHUYHOCTH

3.4. AHAaTUTUYHOCTD

3.5. Jlu3zaita

3.6. HarnmaguocTts

IHoka3aTeau

Hanmuuue TUTYITBHOTO JIHCTA, OTJIABJICHHS, HyMepaluu
CTpaHHUII, BBEJICHHS, 3aKITFOUCHUS, CIIOBAPS TCPMUHOB,
oubnuorpaduun

EI[I/IHCTBO, OCJIIOCTHOCTDH, COITOJUYMHCHUEC OTACIBbHBIX qacTen
TCKCTAa, B3aUMO3aBUCHUMOCTb, B3aUMOJOIIOJTHCHHUEC TCKCTAa U
BUACOPAAA

HpOCTOTa H ACHOCTDb H3JI0OKCHUA

OtpaxkeHue B TEKCTE MPUUNHHO-CIICICTBEHHBIX CBSA3EH,
HaJIM4Me pacCyXACHUM U BBIBOJIOB

Kommno3uimonHas nenocTHOCTh TEKCTa, TPOyMaHHasl CUCTEMa
BBIJICIICHHS.

Xyn0xKecTBeHHO-Tpaduieckoe KayeCTBO ICKU30B, CXEM,
PUCYHKOB

Buneopsin: rpaduku, cCXeMbl, MAKETHI U T.I1., Y4eTKOCTb,
AOCTYITHOCTE JJIA BOCIIPUATHSA C YUCTOM PACCTOSAHUA 10
3puUTeNei

4. OueHka 3amuThI (TIPE3EHTALMN) IPOEKTA

Kpurepun ouenkn

4.1. KauecTtBO NOoKIaga

4.2. OTBeTHl Ha BONPOCHI

IHoka3zaTeau

CHCTEeMHOCTb, KOMITO3UIIMOHHAS [IEJIOCTHOCTh

[TomHOTa MIpecTaBIeHNs MPoLecca, OX0/I0B K PEIICHUI0
POOJIEMBI

KpaTtkocTbh, 4eTKOCTh, ICHOCTh (DOPMYITHPOBOK

[Tonnmanue CynHOCTH BONPOCa U aIeKBATHOCTh OTBETOB
[TonHoTa, copepxkaTenbHOCTh, HO TIPU 3TOM KPAaTKOCTh OTBETOB
ApPryMEHTHPOBaHHOCTh, YOSIUTEIHHOCTh




4.3. JInuHOCTHBIE TPOSIBIICHHS | YBEPEHHOCTh, BlIaIeHUE cO00it

NOKJIaJuuKa HacToiunBOCTh B OTCTaMBaHUM CBOEW TOYKU 3PEHUS
Kynberypa peun, nosenenus

VY epkanve BHUMaHUS ayJIUTOPUN
NMnpoBU3aIIMOHHOCT, HAXOTYUBOCTh
DOMOIMOHATBHAS OKPAIICHHOCTh PeYr

OueHouHbIH 0211 (32 KaXAbIHA MMOKa3aTelNb)
"  eCJIM [OKa3aTellb KpUTEPHsl MPOSIBUIINCH B 00BEKTE OLICHUBAHUS B MOJIHOM Mepe - 1 Oam;
"  [IpW YaCTHYHOM MPUCYTCTBUU - 0.5 Oaina;
" eCIIi OTCYTCTBYIOT - () OasioB.

MaxkcuManbHOE KOn4ecTBO OaisioB — 20 6aios.

KpnTeplm M MOKAa3aTeJIN OLleHUBAHUS MCCJIET0BATEIbLCKOM JeATeJIbHOCTH oﬁyqalomerom

Kputepuii 1 YPpOBeHb aKTYAJIbHOCTH TEMbI MCCJICI0BAHUS bajbl
A 1.1 AKTYyaJIbHOCTb TEMbI HCCJICIOBAHUS HE JIOKa3aHa 0
% 1.2 [IpuBeneHbl HEAOCTATOYHO YOEAMTENbHBIE JOKA3aTelbCTBA 1-2
2 AKTYaJIbHOCTH TEMbI UCCIIEOBAHUS
S 1.3 [IpuBenensr  mocTtaTouyHo  yOeTUTENbHBIC  JOKA3aTEIbCTBA 3-4
= AKTYaJIbHOCTH TE€MbI UCCIICOBAHUS

Kpurepuii 2 KauecTBo copep:kaHusi MCCIEOBAHUSA

2.1 COOTBETCTBHE COJICPIKAHUS UCCIETOBAHMS €TI0 TEME
= 2.1.1 | ConepkaHve HUCCIEIOBAHUS HE COOTBETCTBYET 3asBJICHHOM 0
o TEME
] o
0 2.1.2 | ConepxaHue UCCIEI0OBaHUS HE B IIOJHOM MEpE COOTBETCTBYET 1-2
= 3asIBJICHHOMN TeMe

a 2.1.3 | ConepxaHue uccie0BaHysl B IOJTHON MEPE COOTBETCTBYET 3-4

3a9BJIEHHON TEME

2.2 JIOTMYHOCTD M3IIOKEHMS MaTcpHrajia

A 2.2.1 | Marepuai U3105K€H HE JJOTUYHO, HE CTPYKTYPUPOBAH, 0
g Xa0THYEH
§ 2.2.2 | HemoctaTo4HOo COOIOMAETCS JOTMYHOCTD U3JIOKEHUS 1-2
g Marepuana
= 2.2.3 | Marepuai u3J7105K€H B CTPOTOM JIOTUYECKOM 3-4
110CJIEI0BATEIbHOCTH
2.3 | KonnyecTBo U pa3HO0oOpa3ue UCTOYHUKOB HHPOpMAIHH
2 2.3.1 | OTcyTCcTBHE CHHMCKA HCTOYHUKOB HHPOPMALIUU 0
g 2.3.2 | Micnonb30BaHbl OAHOTHUITHBIE HICTOYHUKHN HH(OpMAIIHH 1
§ 2.3.3 | Mcnonp30BaHO HE3HAYHUTENIBHOE KOIMYECTBO HCTOYHUKOB
s nH(hOopMaIuu
a 2.3.4 | icnonp30BaHO 3HAYUTEILHOE KOJTMYECTBO PA3HOOOPA3HBIX 3-4
HMCTOYHUKOB HHGOpMAIIUU
Kpurepnii 3 KauecTB0O 0hopMIIeHNsI MCCIIEIOBATEILCKOT0 MAaTEPHAJIa
2 3.1 CootBetcTBHE 0(hOPMIICHUS IPUHSITHIM TPEOOBAHUSIM
g 3.1.1 | Marepuan ohopmiieH ¢ rpyObIMH HAPYIICHUSIMU TPEOOBaHMIA 0
g 3.1.2 | JlonyuieHsl He3HAUUTEIbHbIE HApYLIEHUs TpeOOBaHUI 1-2
= 3.1.3 | Marepuan oopMIIeH TOYHO B COOTBETCTBUU C TPEOOBAHUSIMU 3-4

MaxkcuMmanspHOE KOJIMYECTBO 0aJLIOB 20




ITepeBoa 0a/110B B OLIEHKY

85% oT MakcuMallbHOW CyMMBI 6aiutoB, 20-17 6annoB — «5»
70-85 %, 16-14 6amios — «4»

50-70 %, 13-10 6amtoB — «3»

0-49 % - «2»



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

®dusuka, 8 kimacc/ bemara B.B., JlomauenkoB W.A., TlaneOpatie HO.A.
AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

dusnka. 8 kimacc. Meromuueckoe mocobue k ydeOHmky bemara B.B.,
AxrmonepHoe obmiectBo M3narensctBo «IIpocsemienuer»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://os.mipt.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
https://m.edsoo.ru/

ok wnNeE
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