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HNOACHHUTEJIBHAS 3AIIUMCKA
[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHHs COCTaBJIECHA Ha

OCHOBE TMOJIOKEHUN U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0A30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammel, mpeactaBieHHbIx B DPI'OC OO0, a Takke c Y4eToMm
dbenepanpHOil paboueil mporpammbl BocnuTaHus W KoHIeNIuu mnpernojaBaHus Yy4eOHOTO
npeamera «DPusukar.

CopnepxaHue mporpaMMbl Mo (pu3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH OOYYarOMIMXCS M OpraHU3alni0 U3y4eHus (PU3UKU HA 1eITeIbHOCTHOU
ocHoBe. B mporpamme mo Qu3uMke yudMTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro IMpeameTa B
peanmuzanuu TpedoBanuit ®I'OC OOO Kk mIaHUPYEMbIM JUYHOCTHBIM M METalpeAMETHBIM
pe3ynbTataM OOYy4YEeHHSs, a TaKKe MEXIPEJIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB HA YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHusl.

[IporpamMma 1o ¢u3MKe yCTaHABIMBAET paclipelie]icHre yueOHOro MaTepuaa mo rojam
oOyueHust (IO Kiaccam), TpeIaraeT MPUMEPHYIO IIOCIE0OBATEIbHOCTh HM3YUCHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE PAa3BUTHSA TMPEJAMETHOTO COJACpXKaHUS M YYETe BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON IMOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka ABIAETCS CHUCTEMOOOpA3YIOIIMM JUIsl  €CTeCTBEHHO-HAYYHBIX  Y4eOHBIX
NPEIMETOB, TOCKOJIbKY (U3WYECKUE 3aKOHBI JieKAT B OCHOBE IIPOILIECCOB M SIBJICHMUIA,
U3y4aeMbIX XUMUEH, Onosioruei, actpoHoMuen u puszndeckoit reorpadueii, BHOCUT BKJIaa B
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, TMPEJOCTaBIACT Haubolee SCHbIe 00pa3ilbl
NPUMEHEHHS] HAYYHOT'O METO/Ia MIO3HAHMS, TO €CTh CII0CcO0a MOIYYeHUs! TOCTOBEPHBIX 3HAHUN
0 MUDE.

OnHa U3 rIaBHBIX 3a7a4 pu3nueckoro oOpa3oBaHUs B CTPYKTYpe OOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUHU ECTECTBCHHO-HAYYHOW T'PaMOTHOCTH W HWHTEpeca K HayKe y
00yJaromuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE TMPEANONAraeT OBJIAJCHHUE CICAYIOMUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

* Hay4HO 00BACHATH SABJICHHA,

¢ OOCHUBATH U IIOHUMATb 0COOEHHOCTH HAay49HOI'O UCCJICOAOBAHUA, HHTCPIIPCTUPOBATH
JaHHBIC W UCII0Jb30BATh HAYYHBIC JOKAa3aTCJILCTBA JJIA ITOJTYUCHHA BEIBOAOB.

enu n3yuenus GU3NKA Ha ypOBHE OCHOBHOTO O0IIEr0 00pa3oBaHUs OINPE/ICICHBI B
Konunenmuu npenoaaBanus yueOHoro npeaMera «Pusznka» B 00pa30BaTENbHBIX
opranmuzamusax Poccuiickoit deneparyu, peaan3yomuXx OCHOBHBIE 00111e00pa3oBaTeIbHbIC
MpOrpamMMBbl, YTBEPKIEHHOU pemeHneMKomiernn Munucrepersa nmpocseuienus Poccuiickoi
®enepanuu (mporokod ot 3 gekadpst 2019 r. Ne ITK-4BH).



Ieaun n3zyyenus pusuku:

* npuoOpeTeHre UHTEPeca U CTPEMIICHHS O0YUaIOIUXCS K HAYYHOMY
W3YUYEHHIOIIPUPOIBI, PA3BUTHE UX UHTEIUICKTYAIBHBIX U TBOPYECKUX
CIIOCOOHOCTEH; pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE TIO3HAHUS U
(OpMHUPOBAHUENCCIIETOBATENBCKOIO OTHOIIECHUSI K OKPYXKAIOLIUM SIBIICHUSM;

* (opmupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4yeHUs
OCHOBCTPOEHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

* (QopmupoBaHUE TIPEACTABICHUN 0 posiu pu3MKKU 115t
pPa3BUTHS IPYTUXECTECTBEHHBIX HAYK, TEXHUKUA U TEXHOJIOTUA;

* pa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymiell npodeccuoHanbHON
JeSTebHOCTH, CBA3aHHOW ¢ (PU3MKOHM, MOATOTOBKA K JalIbHEHIIEMY OOYYCHHIOB
3TOM HalpaBICHUH.

JlocTrkeHue 3TUX 1eJeil MporpaMMbl IO (PU3KUKE Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 0OecTIeunBaeTCs PEIICHUEM CIEIYIONINX 3a4a4: IPUOOpEeTEeHNE 3HaHUH O
JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKHX, TEIJIOBBIX, JIEKTPUUECKUX, MArHUTHBIX
Y KBaHTOBBIX SIBJICHUAX;

* MpUOOpETECHUE YMEHUM OIMCHIBATh U 00BACHATH
buznveckue SIBJICHUS CHCIOJIb30BAHUEM MOJTYYEHHBIX
3HAHUM;

* OCBOEHHUE METOJIOB PEIICHUS MPOCTSHITUX PAaCUETHBIX 3a1a4 C
UCTIOIh30BAaHUEM(PUINICCKUX MOJICIIEH, TBOPUSCKHUX M MPAKTHUKO-
OPUCHTHPOBAHHBIX 33/1a4; pa3BUTHE YMCHHUI HAOIIOIAaTh IPUPOTHBIC SBICHUS U
BBITIOJIHSITH OTIBITHI, Ja00paTOPHBIC PAOOTHI

U IKCIICPUMEHTAIHHBIC UCCIICJIOBAHUSA  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

* OCBOCHHE MPHUEMOB pabOTHl ¢ MHPOpMaIend (PU3NIECKOTO COAECpKAHUS, BKITFOYAS
UH(POPMAIIMIO O COBPEMEHHBIX JOCTIDKCHHMSIX (U3UKH, aHAIN3 W KPUTHUIECKOE
OIICHMBaHUE WH(HOPMAIIHH;

* 3HAKOMCTBO cO cdepamu TpodHECCHOHATHFHON NEATeTbHOCTH, CBSI3aHHBIMU C
¢u3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMA Ha JIOCTHKCHHUSIX
buznuecKkoi HayKH.

Ha usyuenne ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUS
oTBoAuTCs 238 yacoB: BS kiacce - 68 yacoB (2 yaca B HEEIIO).

COIAEPKXAHUE OBYYEHUA

8 KIIACC
Pa3znen 6. TenyioBbie ABJIEHUS.



OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPUHM CTPOEHHUS BEUIECTBA.
Macca u pasmepbl aTOMOB U MOJEKYJ. ONbITHI, MOATBEPKIAIOINIME OCHOBHBIC MOJOKEHUA
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPIOTO, JKUJIKOTO M ra3000pa3HOro coCTOsSIHUM BellecTBa. Kpucraminueckue
u amopdubie Tena. OOBACHEHHE CBOMCTB ra3oB, >KUIKOCTEH W TBEPABIX TEJ HA OCHOBE
MIOJIOKEHUM MOJIEKYISPHO--KUHETUYECKON Teopuu. CMadyrWBaHUE W KaNWUIAPHBIC SIBICHMUS.
TennoBoe paclIMpeHNe U CKATHE.

Temmnepatypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHUXKEHHUS YAaCTHIIL.
Buytpennsisi sHeprusi. CnocoObl W3MEHEHHsS BHYTPEHHEW DSHEpPruu: Teruionepenadya Hu
coBepleHue paboTel. Busibl Teronepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYEHHE.

KomnuecTtBo TemimoThl. YeiapHas TEIUIOEMKOCTH BEIIECTBA. |E€IJIOOOMEH W TEIUIOBOE
paBHOBecHE. YPAaBHEHHUE TETLIIOBOTO Oamanca. IlnaBnenue u
OTBEPJ/ICBAaHUE KPUCTAIUIMUECCKUX BEIIECTB. Y IeJIbHAs TeruioTa miasneHus. [lapooOpazoBanue

N KOHACHCAaIHui. I/ICHapCHI/IC. Kunenue. VJIGJ'IBHaSI TCILJIOTa Hap006p330BaHI/I$I. 3aBHUCHUMOCTh

TEMIIEPATyPhl KUTICHUSI OT aTMOC(EPHOTO AaBJICHUS.
BnaxHocTbs Bo3yxa.
DHeprus TomIuBa. Y AeJIbHas TEIUIOTa CTOpPaHMUS.
[Tpunnumner padotel TernoBeix aurateneit KIIJ TemmoBoro npurarens. TermnoBsie
JIBUTATEIIN U 3alIATa OKPYKAIOIIEH CPEIBI.
3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.
Jemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.

HaGmroneHne siBjeHUNM CMaYMBaHUS W KalTWJUISIPHBIX SBICHUH.
HaGmroieHre TermioBoro pacmmpeHus Tel.

W3meHenne naBieHus raza npu M3MeHEeHUH 00bEMa U HATPEBAHUH WM OXJIAKICHUU.
[IpaBuiia usmepenus remnepaTypbl. Buasl teronepeaaun.
OxJtaxkJieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiieHn# padOThl BHEITHUMHU CHUIIAMH.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.

HaOnroneHue KuneHus.

HaGntoneHne nocTossHCTBA TeMIEPATyphl MPH MIIaBIeHUU. Mo1eNIn TeTUIOBBIX JABUTATENCH.

Jlabopamopnuie padbomot u onvimeot.
OnpITHI 110 OOHAPYKEHUIO JTEUCTBUS CHUJT MOJICKYJISIPHOTO MPUTSIKEHUS. OMBITHI 11O



BBIPAILMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIM caxapa.
OnpIThI IO HAOIIOAEHUIO TEMJIOBOTO PACUIUPEHUSI Fa30B, )KUIKOCTEH U TBEPIBIXTEI.
Omnpenenenue AaBiaeHUs BO3AyXa B OalNIOHE ILNPHULIA.

OHBITBI, ACMOHCTPHUPYIOIMIUEC 3aBUCUMOCTDL JaBJICHUA BO3ayXa OT €Iro 00BEéMa 1 HarpcBaHus
W OXJIAXKIACHUA.

[IpoBepka rumnore3bl IMHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKEe OT TEMIIEpaTypHhl.

Ha6JIIOI[eHI/Ie N3MCHCHUA BHYTpeHHCﬁ OHCPIUHU TCJId B PC3YJIbTATC
TCILIONCpCAavun U pa6OTBI BHCIIHUX CHIJI.

I/ICCJICI[OBB,HI/IC SIBJICHHS TEIJIOOOMEHA Impu CMCIINBAHUU XOHOHHOﬁ )51 I‘OpSI‘IGﬁ BO/JBbI.

OHpCIICJIeHI/Ie KOJIMYCCTBA TCIJIOTHI, ITOJIYYCHHOI'O BOIIOﬁ npu TemI000MeHe ¢ HarpeTbhiM
MCTAJUNIMYCCKUM HMUIIUHAPOM.

OHpG}ICHGHI/IG YJICJIBHOfI TEMJIOEMKOCTH BEIIICCTBA.
I/ICCHGJIOBaHI/IG mponccca uCIapCHHu:A.

OHpG}ICHGHI/IG OTHOCHUTEJILHOM BJIAKHOCTH BO3ayXa.
OHpe,IIGJIeHI/IG y,HCHBHOﬁ TCIIIOTHI IJIABJICHUA JIb/IA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.
Onektpu3zauus Tei. [[Ba poaa 3neKTpUUeCKHX 3apaa0B. B3anmoaeicTBrue 3apsKEeHHbBIX
Ten. 3akoH KynoHa (3aBUCUMOCTh CUJIbI B3aUMOIEUCTBUS 3apsKEHHBIX TET OT BEJIUYUHBI
3apsIIOB M PaCCTOSTHUS MEXKIY TEJIaMH).

OnexTpudeckoe mojie. Hanpssk€HHOCTE AniekTpudeckoro modis. [punmmn cynepno3unuu
AJIEKTPUYECKUX MOJIEH (HAa KaYECTBEHHOM YPOBHE).

Hocutenu anexkTpuueckux 3apsa0B. DJIeMEHTAPHbIN deKTpuyeckuii 3apsaa. CTpoeHue
atoma. [IpOBOIHMKY U TUAAEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsia.

DNEeKTpUUECKU TOK. YCJIOBHUSI CYIIECTBOBAHMS DSJIEKTPUYECKOro TOKa. VcTouHuku
MIOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTpUUECKUU TOK B )KHIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuna Toka. DleKTpuyeckoe HampsbkeHne. ComnpoTHUBIEHUE
MPOBOJIHUKA. YJE€JIbHOE CONPOTUBIECHHE BemiecTBa. 3akoH Oma s ydacTKa IeMu.
[locnenoBaTenpHOE U apaiIeIbHOE COEUHEHHE TPOBOHUKOB.

Pabota m MOIIHOCTH AJIEKTPUYECKOrO TOKa. 3akoH Jlxkoyns-JIeHma. DieKTpuuecKue
IETH B MIOTPEOUTEIH IICKTPUISCKON dHEeprun B ObITy. KopoTkoe 3aMbIkaHHE.

ITocTostHHBIE MarHuThHl. B3amMogeiicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIE.
MarnuTtHoe 10Jie 3eMJId ¥ €r0 3HauYeHue I ku3HU Ha 3emuie. OnbIT Opcrena. MarautHoe
MoJie  DJICKTpUYECKOro ToKa. [IpuMeHeHue »JIEeKTpOMarHuToB B TeXHHKE. JlelcTBue
MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb ITOCTOSIHHOTO



TOKA. Hcnons3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel - @apanes.  fIBneHue dneKTpoMarHWUTHOW uHAYKUuW. llpaBuno Jlenna.
Onextporeneparop. CrnocoObl MOMYYEHHS SJIEKTPUUECKON SHEPrHM. OJIEKTPOCTAHLIUHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.

JHemoncmpayuu.
DJIeKTpr3anus Te.

JIBa poa dJIEKTPUUECKUX 3apSI0B U B3aUMOJIEMCTBUE 3aPSIKEHHBIX TEJ. Y CTPOMCTBO U
JNEUCTBUE DJIEKTPOCKOIIA.

DneKkTpocTaTuyecKast MHIYKIIHS.

3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3apsa0B.

[IpoBOAHUKH U JTUDIIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIUHUM JIEKTPUYECKOTO MOJIS.

HcTouHMKHM IOCTOSTHHOTO TOKA.

JIeHcTBUSA DIIEKTPUYECKOTO TOKA.

DNEKTPUUECKU TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3Mmepenue cuibl Toka aMIiepMeTpoM.

N3Mepenne aneKTpui4ecKoro HanpspKeHusl BOJIbTMETpOM. PeocTaT u Mara3u COnpoOTUBIICHUM.
B3aumopelicTtBrue NOCTOSIHHBIX MATHUTOB.

MogenupoBaHue HEBO3MOKHOCTHU pa3eIeHUsI ITOICOB MaruuTa.MoaenupoBanue
MAarHMTHBIX I10JIEW OCTOSTHHBIX MATHUTOB.

OnbIT DpcTena.

MarauTHoe 1oje ToOKa. DJIEKTPOMarHur.
JlericTBME MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEIIH TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIIUH.

OnbiTel Dapajes.

3aBHCHMOCTH HamnpaBJICHUS] UHAYKIIMOHHOTO TOKa OT YCJIIOBUM €0
BO3HHUKHOBCHHUS.

DJIIEKTpOTreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.
OnbITHI 10 HAOJTFOCHUIO JICKTPHU3ALNH TEJI MHIAYKIIUSH U MPH

CONPUKOCHOBEHUH.
Uccnenoanue JEUCTBUS DJICKTPUUECKOTO MOJISI HA TPOBOIHUKU U

JADJICKTPUKH.

Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IEMU MOCTOSHHOTO TOKA.

N3mepenue u peryinmpoBaHUe CUIIbI TOKA.

N3mepenne u peryimpoBaHue HANIPSIKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa M HANPSIKEHUS Ha PEe3UCTOpeE.



OnpIThI, JEMOHCTPUPYIOLIKE 3aBUCUMOCTh 3JIEKTPUUYECKOIO CONPOTUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAa/I1 MONEPEYHOT0 CEYEHHs U MaTepuara.

IIpoBepka MpaBuJIa CI0KEHHS HAPSXKEHUH MPU TOCIIEI0BATEIbHOM

COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka npaBuiia Juisi CUJIbI TOKA MPU NapaJJIEIbHOM COEAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.

OnpeﬂeneHI/Ie MOHIHOCTH 3JICKTPUYCCKOI'O TOKaA, BBIJICIISIEMOM Ha pe3ucTopeC.
HccaenoBanue 3aBUCUMOCTH CWJIbI TOKA, UAYHICTO YC€PEC3 JIaMIIOUKY, OT
HaIps>KCHHA Ha HECH.

Onpenenenue KII/] narpesarens.
HccnenoBanre MarHUTHOTO B3aUMOEHCTBUS TTOCTOSTHHBIX MAarHUTOB. V3yueHne MarHuTHOTO

MOJISI TOCTOSIHHBIX MAarHUTOB NMPU UX 00bEIMHEHUH UpasesieHnn. MccnenoBanue necTBus
AJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY. ONbITHI, J€MOHCTPUPYIOIINE 3aBUCUMOCTh
CHUJIbI B3aUMOJICHCTBUS KATYIIIKKU CTOKOM M MarHuTa OT CWJIbl TOKA W HAIIPaBJICHUS! TOKA B
KaTYIIIKE.

N3ydenue neicTBUs MArHUTHOTO MOJIS HA TPOBOJHUK ¢ TOKOM.KOHCTpyMpOBaHHE U U3yUEHUE
paboThI BIEKTPOIBUTATES.

Nszmepenne KIIJ[ a3mexTpoaBUraTenbHON YCTAHOBKH.

OnbIThI 10 UCCJIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHONW WHTYKIIUU:

UCCJIE0BAaHNE U3MEHEHHI 3HaUYEHUS U HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

N3ydenne ¢Gu3Mku Ha ypoOBHE OCHOBHOI'O OOIIEro oOpa30BaHHS HAMpaBJICHO Ha
JTOCTH)KCHUE JTMYHOCTHBIX, METANPEAMETHBIX U TIPEJMETHBIX 00pa30BaTEIIBHBIX PE3yIHTATOB.

B pesynbrate wu3ydeHus (PU3MKH Ha ypPOBHE OCHOBHOTO OOINEro 0Opa3oBaHUS Y
oOyuaromierocst OyayT cOpMHUPOBAHBI CICAYIOIINE TUIHOCTHBIE PE3YyIbTaThl B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

- TIpOsBICHUE WHTEpeca K UCTOPHH W COBPEMEHHOMY COCTOSHHUIO POCCHUICKOM
buznuecKon HAyKu;

- IIEHHOCTHOE OTHOIICHHE K JIOCTIKEHUSIM POCCUHCKUX YIEHBIX--(DU3HKOB,

2) TPaKIAHCKOTO M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

- TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXICHHU OOIIECTBEHHO 3HAYUMBIX W
ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MMPAKTUICCKUM MPUMEHCHHEM JTOCTHKCHHIA (DU3UKH;

- OCO3HAHHE BAXHOCTH MOPATHHO--3TUYECKUX IMPUHITUIIOB B JEATCIIEHOCTH YIEHOTO;

3) ICTeTHYeCKOro BOCIIUTAHUS:

- BOCHPHSATHE ICTCTHYCCKUX KAYeCTB (PU3NICCKONW HAYKHU: €€ TApMOHHYHOTO IMOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUIHOCTH;

4) MEeHHOCTH HAYYHOTO MO3HAHUSI:

- OCO3HaHWE IICHHOCTH (PU3NYCCKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHPA,



OCHOBBI Pa3BUTHUS TEXHOJIOIUH, BAXKHEHIIIEN COCTABIISIOIIEN KYIbTYpHI;

- pa3BUTHE HAYYHOU JIFOO03HATEILHOCTH, HHTEPECA K UCCIEAOBATEILCKON NeATETbHOCTH;

5) ¢dopMupoBaHus KyJbTYPbI 310POBbSI H IMOIIHOHAJILHOTO 0JI1ATOIIOJIYYHA:

- OCO3HaHHE IEHHOCTH 0e30macHOro obpas3a KM3HW B COBPEMEHHOM TEXHOJOTHYCCKOM
MHUpE, BaXXHOCTH TpaBWJI OCE30IacHOTO IIOBEJCHUS HA TpPAHCIOPTE, HA J0porax, ¢
AIIEKTPUYECKUM ¥ TEIIOBBIM 00OPYOBAHHEM B JJOMAITHUX YCIOBHSX;

- chOopMUPOBAaHHOCTH HaBbIKA pe(dIICKCUH, IPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
e TIpaBa y APYTroro 4eJI0BeKa;

6) TPyI0BOro BOCIUTAHMS:

- aKTUBHOE y4acCTHE B PCIICHUH MPAKTHUECKUX 33J1a4 (B paMKax CEMbH, 00pa30BaTCIIbHON
OpraHu3aliy, TOpojaa, Kpas) TEXHOJOTHYECKOM U COIMAIBbHONW HAINpaBICHHOCTH,
TpeOYIONUX B TOM YUCIIC U (PU3NICCKUX 3HAHUN;

- HMHTEpeC K MPaKTHYECKOMY U3YUCHHIO TPO(ECCU, CBI3aHHBIX C (PU3HKO;

7) PKOJOrH4ecKOro BOCIHUTAHUS:

- OpHUCHTAIMS HAa TPUMCEHEHWE (PU3MYECKMX 3HAHWWU IS PEIICHHs 3aJad B 00JacTh
OKpYXaromel cpeipl, INIAHUPOBAHUS IMOCTYITKOB M OIICHKH WX BO3MOJKHBIX TOCIICICTBUN
JUTS. OKPYKAKOIIEN Cpelibl;

- OCO3HAaHHE II00ATBHOTI0 XapaKTepa KOJOTHUECKUX MPOOJIEM U yTEeH UX PEIICHUS;

8) amanTanmMM K M3MEHSIOIMMCSl YCJIOBUSAM CONMAJIBLHON M MPHPOIXHOI Cpeabl:

- MOTPeOHOCTh BO B3aUMOJECUCTBUM IPU BBINOJIHEHUH HWCCIEAOBAHUN W TMPOEKTOB
¢bu3nuecKon HaMPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSMIIPYTHUX;

- TIOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATeTbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4HCIEC (HOPMYIUPOBATH HICH,
TIOHSITHSI, TUTIOTE3bI O (PU3MYECKUX OOBEKTAX U SIBICHUSIX;

- 0co3HaHue Je(PUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH;

- TUJIAaHHPOBAHUE CBOETO PAa3BUTHA B MPUOOPETEHNUU HOBBIX (DU3NYECKUX 3HAHUN;

- CTpeMJICHHE AaHAJIM3UPOBATh M BBIABIATH B3aUMOCBS3M MPHUPOABI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (QU3HUECKUX 3HAHUI;

- OIIEHKa CBOMX JICUCTBHMA C y4ETOM BIUSHUA HAa OKPYXAIOUIYyI0 CpPEIy, BO3MOMXHBIX
TJI00QJTBHBIX TTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTate ocBoeHUss mporpamMmbl MO (HU3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus y oOydaromierocss OyayT cpOpMHUpPOBaHBI MeTANpPeIMeTHbIEe Pe3yJbTaThl,
BKJIFOYAIOIINE TI03HABATEIbHBIC YHHBEPCAIbHBIE Yy4eOHBbIC JICHCTBUSA, KOMMYHHUKATHBHBIE
YHUBEPCATbHBIC YIeOHBIC TCUCTBHSI, PETYISITUBHBIC
YHUBEPCAIbHBIC YICOHBIC ICHCTBHUS.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUI);
YCTaHABIIUBATh CYIIECTBEHHBIM MpU3HAK
KJ1accuuKauu, OCHOBaHUSI JJII0000IICHUSI U CPAaBHEHUS;

BBIABJIAATH 3aKOHOMCPHOCTH W IMPOTUBOPCUMNA B paCcCMaTpHUBACMBIX (baKTaX, JaHHBIX U
Ha6JIIOIIeHI/ISIX, OTHOCAIIUXCSA K (1)I/I3I/I‘I€CKI/IM SIBJICHUAM,

BBIABJIATH NMPHUYUHHO--CICACTBCHHLIC CBA3H IIPpU H3YUYCHUU CI)I/I?:I/I‘IGCKI/IX SIBICHUN U
IMpouecCcoB, ACJaTb BbBIBOALI C HCIIOJB30BAHHUCM JCAYKTHUBHBIX W HWHAYKTHBHBIX
YMOSaKJIIO‘IeHI/Iﬁ, BBIABHUT'aTh T'MIIOTC3bI O B3AMMOCB34X (I)I/ISI/I‘ICCKI/IX BCJINYHH,

CaMOCTOSATEILHO BBIOUpATh CIOCOO pelieHus yueOHoi Gpu3anyeckoi 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB pEIIeHHs, BBIOOp Haubosiee MNOAXOASIIETOC Y4YETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbIe uccienoBaTeIbCKeE AeMCTBUS.

HCIIOJIb30BATH BOIIPOCHI KaK I/ICCJIG,HOBaTGJ'IBCKI/If/'I HHCTPYMCHT IIO3HAHUA, IPOBOOAUTH I10
CaMOCTOATCIIBHO COCTABJICHHOMY ILIAHY OIIBIT, HECJI0XKHBIN (I)I/ISI/IIICCKI/Iﬁ 9KCIICPUMCHT,
HEOOIBIIOE HCCIICA0OBAaHUC (I)I/ISI/I‘IGCKOFO SABJICHUA; OOICHUBATb HA TIPUMCHUMOCTD U

HOCTOBCPHOCTDH PIH(i)OpMaIII/IIO, IMMOJYYCHHYIO B XO0A€ UCCICAOBAHNA NN SKCIICPUMCHTA,

CaMOCTOATCIILHO q)OpMYJIHpOBaTB 0606H1€HI/I}I U BBIBOJBI 110
pGSYJII)TaTaMHPOBGI[éHHOFO Ha6J'II-0I[€HI/IH, OIIbITa, NCCIICOAOBAaHUA,

IMPOTHO3HUPOBATb BO3MOIKHOC ﬂaHLHeﬁmCC Pa3BUTHUC (i)I/ISI/IIIGCKI/IX IMponueccCoB, a TaAKKC
BBIABUT'ATH IMPCAITIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX YCJIIOBUAX U KOHTCKCTAaX.

PabGora ¢ undgopmanmeii:

NPUMEHSATh Pa3IMYHbIC METOJbI, HHCTPYMEHTHI W 3alpoChl MPH IOWCKE W OTOOpE
uH(OpPMAILIMK WIIA TAHHBIX C YYETOM MPETI0KEHHON yueOHOH (hU3nUecKoi 3a1auu;

aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIMIO PA3TUIHBIX
BUJIOB ¥ ()OPM TIPEACTABIICHHUS,

CaMOCTOSATETILHO BBIOMpATh ONTHUMAIBHYIO (OpMY MpEeACTaBICHHUS WHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4i HECIOKHBIMUA CXEMaMH, JuarpaMMaM#, WHOUN
rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI¢ OOCYXICHHsS y4eOHOTrO MaTepuaina, pe3yJbTaToB J1abopaTOpHBIX PabOT M MPOEKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXTaeMOW TEMbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA
pElIeHHE 3a7a91 U TOAIepKaHNe OJ1aroKenaTeTbHOCTH OOIICHUS;

COIIOCTABJIATh CBOM CYXKACHUSA C CYXKACHUAMU APYIUX YUAaCTHUKOB AMAJIOrQA, O6H&py>KI/IBaTB
pas3In4nuc u CXO0ACTBO HO3HHHI>'I;

BBIpa’XaTh CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

MyOJIMYHO NPENICTABISITh PE3YJIbTAThI BHIITOIHEHHOTO (PU3UYECKOrO ONbITa (IKCIEPUMEHTA,



UCCIeIOBaHUs, IPOEKTA);

MOHUMAaTh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM W WHIAUBUIAYAJIbHOM pabOThl mpu
pELICHUH KOHKPETHOU (pU3nUeCcKoil mpoOIeMbl;

NPUHUMATh LEJIU COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH JCUCTBUS MO €€
JOCTIXKEHUIO:  paclpelleNisiTh POJIH, 00CYKIAaTh MPOLECCHl U PE3yIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBIIIOJIHATH CBOIO YacCThb pa6OTBI, A0CTUTasAs KaUCCTBCHHOI'O pe3yjibTaTra II0 CBOCMY
HaNpaBJICHUIO 1 KOOPAUHUPYA CBOU I[@ﬁCTBPISI C APYrMMH Y4JICHAMH KOMAaH/bI;

OOCHHMBATh KAa4CCTBO CBOCITO BKJIaJa B O6H1Hﬁ MNPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO
C(I)OpMy.HI/IpOBaHHBIM Y49aCTHUKaMH BSaHMOﬂeﬁCTBHH.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:
*  BBISABJISATH MPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYALIUSIX, TPEOYIOITUX JIJIS

« pemieHus GU3NIECKUX 3HAHUH;

* OpPHUEHTHUPOBATHCSA B PATMUHBIX MOJXOJAX MPHUHITHS PEIICHUH (MHIMBHUIYaIbHOE,
NPUHSTHE PEIIeHUs B TPYIIE, MPUHATHE PEIICHUI TPYNIoN);

* CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM peHIeHUs (U3MUECKOW 3aJaydl WU TUIaHa
UCCJIEIOBAHUSA C YYETOM HUMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh MPEJIaraéMble BAPUAHTHI PELICHUN;

* JIeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEKT:

* J1aBaTh aJICKBATHYIO OIEHKY CUTYyAIlMH U Mpe/jiarath miaH e€ N3MEHEHUS; OOBICHAITh
MIPUYUHBI JOCTHKEHUS (HETOCTHIKEHUS) pe3yIbTaTOB ACATEIHHOCTH, AaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

* BHOCHUTDBb KOPPCKTHUBLI B ACATCIIbHOCTD (B TOM 4YHCJIC B XOJ BBIIIOJTHCHMUA
(bHBI/I‘{eCKOFO HCCICAO0BaHNA NN HpOGKTa) Ha OCHOBEC HOBBIX O6CTO$ITCJ'H>CTB,
HN3MCHHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OIHI/I6OK, BO3HHUKIIINX pr,HHOCTef/'I;
OLOCHHUBATBb COOTBCTCTBUC PC3yJibTaTa LUCIN U YCIIOBUAM,

* CTaBUTb ce0s HA MECTO JIPYTrOro 4YeJIOBEeKa B XOJ€ CIIOpa WIH AUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JJOTUKY APYroro;

* MpU3HABATh CBOE MPABO HA OUIMOKY MpPHU pEHICHUHM (PU3MUECKUX 3aJady WIH B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIOTO.



HPEIMETHBIE PE3YJIBTATDBI
K koniy oOyueHnus B 8 kiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

HCTIOJIB30BATh TOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKECHUE AaTOMOB U
MOJIEKYJ, arperatHbleé COCTOSIHHS BEIECTBa, KpHUCTaNIMUeCKWe M amop(dHbIe Tena,
HACBIICHHBIA M HEHACBIIIEHHBIN Iap, BIAXXHOCTh BO3JyXa, TEMIIEpAaTypa, BHYTPEHHS
SHEPIUs, TEIUIOBOM JBUIATElb, DJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsll, DIEKTPUYECKOE
T0JIe, MPOBOJHUKH U JTUDIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

pasznuyarh SIBICHHUS (TEIUIOBOE paclIMpeHHe M CKaThe, TeIulonepeaayda, TEeIIoBOe
paBHOBECHE, CMayuMBaHWE, KaNWULIPHBIC SBJICHUS, HCHapeHue, KOHJEHCAIIUs,
TIaBJICHUE, KpUCTAILTU3AIUS (oTBepaeBaHue), KUTICHHE, Teruionepeaaya
(TeTUIONPOBOHOCTh, KOHBEKIIUS, H3JIYy4YCHHUE), JJICKTPU3AIUs TeJl, B3aUMOJCHCTBHE
3apsioB, JICUCTBUS DJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aMMOJICHCTBHE
MarHuToB, JIEWCTBME MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM, DJEKTPOMArHUTHasI
WHIYKIUS) 10 ONHUCAHMI0 UWX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PUBHUECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE WM3YYCHHBIX (U3MUYECKHUX SIBJICHUN B OKpYXKarolleM MHpE, B
TOM uuciae (U3MYECKUE SBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSDKEHHE W
KalWUISIPHBIE SIBJICHUS B TMPHUPOJIE, KpUCTAUIBI B mpupoje, wuzinydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
ANEKTPUUECKHE SIBICHHS B aTMOC(EpPE, IIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJjie 3emiid, aAperd MmoiocoB, poJib MATHUTHOTO TOJIS IS KU3HHU Ha 3emiie, MOJISIPHOE
CUSIHUME, TIPU OSTOM TEPEeBOJUTh NPAKTUYECKYIO 3aladyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUN;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS, UCHOIB3Ysl (U3UUECKUE
BEJIMYUHBI (TeMIepaTrypa, BHYTPEHHSSI HHEPrus, KOJWYECTBO TEIUIOTHI, YIEIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, YJACNbHAas TEIUIOTa IUIABJICHMS, YJACNbHAas  TEIioTa
napooOpa3oBaHus, yIelbHAas TEIIOTa CTOpPaHUsS TOIIWBA, KOA(P(OUIIMEHT MOJIe3HOTO
JNEUCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTEIJIbHAS

BJIAJKHOCTB BO3yXa, JJIEKTPUUECKUAM 3apsij, CUJIa TOKA, JIEKTPUUECKOE HANPSIKEHHUE,
CONPOTHUBIICHUE TPOBOJIHHUKA, YACIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh
AIEKTPUYECKOTO TOKA), TP OMUCAHUHU MIPABUIHLHO TPAKTOBATH (DU3UYECKUN CMBICIT
MCITOJIb3yEeMbIX BEIMYNH, 0003HAYCHUS ¥ €IMHUIIBI (PU3HUUECKUX BETUYNH, HAXOAUTh
(dbopMyITBI, CBA3BIBAIONINE TAHHYIO (PH3NYECKYIO BETUUNHY C IPYTUMHU BEJITUYHMHAMM,
CTpOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITHYNH;

XapaKTepPU30BaTh CBOMCTBA T, GU3NUECKHUE SBJICHUS U IIPOIIECCHI, UCTIOb3Ys
OCHOBHBIEC MOJIOKEHHUS MOJICKYJIIPHO--KHHETUYECKOH  TEOPUM CTPOCHUSA
BEIIIECTBA, MPUHIIUM CYHEPIIO3UIIUH TOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH
coxpaHeHUs 3apsaa, 3akoH OMa 1151 ydacTka 1enu, 3aKoH Jxoyssi-JIeHna,3akox



COXPAaHEHUS YHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY3aKOHA U
3aMMChIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;

* OOBACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM YHUCIE€ M B KOHTEKCTE
CUTYyaLui IIPAKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISBIIATH
MPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHWE M3 1-2 JIOrMYEeCKUX IIaroB C
ornopoi Ha 1-2 W3y4yeHHBIX CBOMCTBA (HPU3NUYECKUX SIBIICHUN, PUINUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

* pewaTh pacyéTHble 3a7ayd B 2-3 JEHCTBUSA, HCHOJB3YSd 3aKOHBI M (QOpPMYIIbI,
CBsI3bIBaIONINE (DU3UUECKUE BEIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4d 3aMUChIBATh
KpaTKOE YCJOBHUE, BBIABISTH HEIOCTATOK JAaHHBIX JUJIS PELICHUs 3a/ayd, BbIOUpATh
3aKOHBI U POPMYJIbI, HEOOXOAUMBIE JIJIsl €€ pelieHus, TPOBOIUTH PACYETHl U CPABHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU;

* pacCiio3HaBaThb HpO6HCMBI, KOTOPBIC MOKHO PCHINTD IIpU ITOMOIIIHN (1)I/ISI/I‘I€CKI/IX MECTOOA OB,
HCIIOJIb3YyA  OIMMCAHUC HCCICAOBAHUA, BBIIACIIATH IIPOBEPACMOC IIPCAITOIOKCHUC,
OLCHUBATDH NMPABUJIIBHOCTD IMOPAAKA IIPOBCACHUA UCCIICAOBAHUS, ACJIaTh BBIBOIbI,

* TIPOBOJIUTH OTBITHI IO HAOTIOJEHUIO (PU3UUYECKUX SIBJICHUN UITN (PU3NUECKUX CBOMCTB TEI
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro 00bEMa, TeMIepaTyphl,
CKOPOCTH TPOIECCa OCTHIBAHUS M HArpeBaHWs MPH U3JIYYCHHH OT LIBETa W3IIydarouiei
(morunomiarorieil) MoBepXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH
U TUloniaau e€ TMOBEPXHOCTH, DJIEKTPU3AIUs Tel M B3aUMOJEHCTBHUE SJEKTPUUYECKUX
3apsA/I0B, B3aMMOJIEUCTBHUE TOCTOSHHBIX MAarHUTOB, BU3YaldH3allUsd MarHUTHBIX IOJEH
MOCTOSIHHBIX MAarHUTOB, JACHCTBUS MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA
AIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBUTATENS] MOCTOSHHOTO TOKa): (hopmMynupoBaTh
IPOBEPsiEMbIE TIPEINONIOKEHUS, COOMPATh YCTAHOBKY M3

NPEITI0KEHHOTO 000PY/I0BaHUs, OMMCHIBATH XOJ1 ONBITAa U (DOPMYITUPOBATH BHIBOIHI;

* BBINIOJHATH TPSAMBIC H3MEPCHHUS TEMIIEPATyphl, OTHOCHUTEIHLHOW BIIAKHOCTH BO3IYyXa,
CHJIBI TOKAa, HANPSOKCHHS C HWCIOJb30BAaHWEM aHAJIOTOBBIX TPHUOOPOB W JATYNKOB
(GU3NICCKUX BEJIMYHMH, CPAaBHHBATh pE3YJbTAThl HM3MEPEHUH C Yy4ETOM 3aJaHHOU
a0COIOTHOM MOTPENIHOCTH;

* TPOBOJHTH KCCIICJOBAHUE 3aBHUCHUMOCTH OJHOW (DU3MYECKON BEIMYHHBI OT JPYroil C
HCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHUN (3aBUCHMOCTH CONPOTUBICHUSI MPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJHA ITONEPEYHOr0 CEYEHUsS U YJIEIIbHOTO CONPOTHUBIICHUS BEIIECCTBA
MMPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHMK, OT HAIPSIKEHUS HAa MPOBOJHUKE,
HCCIIEIOBAHUE TMOCIEI0BATEIbHOIO M MapaJUIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
IJIAHUPOBATh HCCIIEIOBaHKME, COOUPATh YCTAHOBKY M BBIMOJIHITH U3MEPEHUS, Cleays
MPEIOKEHHOMY IJ1aHy, (DUKCUPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE
Tabaul U rpauKoB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEIOBAHNUS;

* IPOBOJIUTH KOCBEHHbIE H3MEpPEHHS] (PU3MYECKUX BeIUYUH (yAeibHas TEMIOEMKOCTD



BELIECTBA, CONPOTUBIICHUE MPOBOHUKA, paO0OTa U MOIIHOCTb JJIEKTPUYECKOTO  TOKA):

IJIAHUPOBATh U3MEPEHUS, coOupaThb
DKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAyS MNPEIJI0KECHHOW WHCTPYKLIHMH, U BBIYUCIATH
3HAYCHUE BEJINYNHBI;

« coOmrofaTh TMpaBuUjia TEXHUKH Oe3omacHOCTHM Hpu  pabore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

* XapaKTepU30BaTh MPUHLHUIIBI ACHCTBUS U3yUYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpOW HAa MX OMUCaHUA (B TOM YHUCJE: CUCTEMA OTOIJIEHUS JOMOB, TMTPOMETP,
napoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYUK DIIEKTPUUECKOW DHEPruw,
ANEKTPOOCBETUTENbHbBIE NPUOOPHI, HarpeBaTelIbHBIE AJIEKTPONPUOOPHI  (MPUMEPHI),

JIEKTPUYECKHUE pe1oXpaHUuTENH, AIIEKTPOMArHUT,
ANEKTPOABUTATENIb MOCTOSIHHOIO TOKAa), MCIOJb3Yys 3HAHHUS O CBOMCTBaX (PU3MYECKHUX
ABJICHUN U HE0OXoauMbIe (PU3NUEeCKre 3aKOHOMEPHOCTH;

* pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA W H3MEPHUTENIbHbIE NPHOOPHI IO
CXeMaM U CXEMAaTUYHBIM PUCYHKaM (3KUJKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTAaBIATH
CXEMBI JJIEKTPUYECKHUX LENEH C IOCIEAOBATEIIBHBIM U IapajuIC/IbHBIM COCIUHEHUEM
9JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHHUS FIIEMEHTOB 3JIEKTPUUECKUX IIEeTIeH;

* TPUBOJIUTH TpUMEPHl (HAXOAUTH WHGOPMAIMI0O O TNpPHUMEpax) MPAKTUYECKOro
UCIIOJIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU [JIsl OOecredeHus
0e30macHOCTH TMpU OOpalleHuH ¢ NPUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 3JI0pPOBbsi M COOJIOJEHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPEAE;

* OCYIIECTBISITh MOUCK WHGopManuu (HU3UUECKOro cojaepkanus B MHTepHere, Ha
OCHOBE HUMEIOIIUXCS 3HAHUU U MYTEM CPABHEHMS JIOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICIAT, HMH(POpMAIMIO, KOTOpas SBISETCS MPOTHBOPCUMBON HIM MOXKET OBITH
HEJ0CTOBEPHOM;

* WCHOJB30BaTh TpHU BBITIOJTHEHUU y4eOHBIX 3aJlaHul
HAyYHO--TIOMYJSIPHYIOIUTEPATYPY (PU3NYECKOTO COACPIKAHUS, CITPABOYHBIC
MaTepHalibl, pecypchl ceti MHTepHeT, BnajaeTh npuéMaMu KOHCTICKTUPOBAHUS
TEKCTa,Mpeo0pa3oBaHus HHPOPMAIIUU U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;
co3/7aBaTh COOCTBEHHBIEC MTUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHHSI,
00001masnHpOPMaIIIIO U3 HECKOIHKUX UCTOYHUKOB (PU3NIECKOTO CONEepKAHMS, B

TOMYMCIIE MyOJIMYHO
MPEJICTABIATh PE3YIbTAThl IPOSKTHOM WJTUHCCIIEI0BATEIbCKOM
eI TEIbHOCTH, TPU ATOM I'PaMOTHO HCIIOJIb30BaTh

M3YUYCHHbIN MOHATUMHBIN anmapaT Kypca (U3UKH, COMPOBOKAAThH
BBICTYILICHUEIIPE3ECHTALUEN;

* TMpU BBINOJHEHUU YYE€OHBIX NPOEKTOB U HCCIEIOBAHUM (PU3MUECKUX MPOILIECCOB



pacrpeensTh 00sI3aHHOCTU B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauaMu,
CIEOUTHh 3a BBINOJIHEHHEM IUIaHA JCUCTBUA M KOPPEKTUPOBATH €ro, aJ€KBATHO
OIICHUBAaTh COOCTBEHHBI BKJIaJl B JIE€ATEIIBHOCTh TPYNINbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, MPOSBIISISI TOTOBHOCTH pa3peiiaTh KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne
n/n

Paspnen, Tema ypoka

Bcero

Konrtpoin
Hble pa0oThI

Jlaboparo
pHBIE
padoThbI

DJ1eKTpOo
HHbIE
uuppos
ble
o0pa3oB
aTeJibu
ble

pecypchbl

Tema 1. TEIIVIOBBIE ABJIEHUS (23 uaca)

1/1

BBOIHBIN HHCTPYKTAXK MO OXpaHE TPy/a.
TennoBoe nBrKeHHE. BHYTpEeHHSA SHEPTHs.

http://ww

w.opencla
ss.ru

2/2

CriocoObl UI3MEHEHUsI BHYTPEHHEH SHEPrUu.

http://ww

w.opencla
ss.ru

3/3

Buel Terionepenaun. TemionpoBoHOCTS.

http://ww

w.opencla
ss.ru

4/4

Konekuus. Mznydyenune. CpaBHEHHE BUIOB
TeTUToTIepeIavH.

http://ww
w.opencla
ss.ru

5/5

KoanuecTBO TEILUIOTEL. YIeabHas TEILIOEMKOCTD
BEIECTBA.

http://ww

w.opencla
ss.ru

6/6

'V nenbHas TEI0EMKOCTbD.

http://ww

w.opencla
ss.ru

717

PacuéT kommuecTBa TCIIJIOTHI, HCO6XO,Z[I/IMOFO JJIA
Harp€BaHuA TEJIa UKW BBIACTIACMOIO TEJIOM IIPU
OXJTaAXICHUH.

http://ww
w.opencla
ss.ru

8/8

JlaGoparopHas padota Nel mo teme «CpaBHEeHUE
KOJIMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJIbI
pa3Hoil TeMIiepaTypbi».

http://ww

w.opencla
ss.ru

9/9

JlaGoparopHas pabotaNe2 «3mepeHue ynenpHoi
TEIUIOEMKOCTH TBEPAOTO TENAN.

http://ww

w.opencla
ss.ru

10/10

3Hepr1/151 TOILUIMBA. Y AeJbHas TEII0Ta CropaHusAa

http://ww

w.opencla
ss.ru

11/11

3aKoH COXpaHCHU: U IIPCBpAllICHUS B
MCXAaHUYCCKUX U TCIIJIOBBIX MTPOILIECCAX.

http://ww
w.opencla
ss.ru

12/12

KonTponpHas padota Nel o reme «TeroBbie
SIBIICHUS).

http://ww
w.opencla
ss.ru

13/13

AFpeFaTHLIC cocTosHuUA BemlecTna. IlmaBnenue

http://ww
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1 OTBCPACBAHUC KPUCTAJTINIMICCKUX TCJI.

w.opencla
ss.ru

14/14

['padvk nnaBiIeHUS U OTBEPICBAHUS
KPUCTAJUIMYECKUX TeJ. Y IeJbHas TEIIoTa
[1JIABJICHUS.

http://ww

w.opencla
ss.ru

15/15

Pemenue 3anau. Mcnapenue u KoHaeHcanusl.

http://ww

w.opencla
ss.ru

16/16

Mcnapenue. HachlleHHBIN 1 HEHACHICHHBIN
rnap. Konaencanus. [lormomenue suepruu npu
MCTIapEHUU KUJIKOCTH U BBIJEIEHUE €€ MpU
KOHJICHCAIINY I1apa

http://ww
w.opencla
ss.ru

17/17

Kunenue, yaenpHas TeroTa napooOpa3oBaHUs

18/18

PerieHune 3a1a4 Ha pacdyeT KOJIUYECTBA TEIUIOThI
[P arperaTHbIX Mepexoax.

http://ww

w.opencla
ss.ru

19/19

Braxxnocts Bozyxa. CriocoObl onpeaesieHus
BIIOXHOCTH Bo3ayxa. JlaboparopHas pabora Ne3
«3MepeHne BIaXHOCTH BO3TyXay

http://ww

w.opencla
ss.ru

20/20

PaboTa raza u mapa npu pacmupenuu. J[Burarens
BHYTPEHHETO CTOPAHMS.

http://ww

w.opencla
ss.ru

21/21

[TapoBas Typ6una. KI1J] TermoBoro apuraress.

http://ww

w.opencla
ss.ru

22/22

KonTtposbHas padoTta Ne 2 «TemnaoBsie SBICHUS

http://ww

w.opencla
ss.ru

23/23

AHAJIM3 KOHTPOJIBHOM pabOThl U KOPPEKIIHS
YV ]I. O606mmenue mo teme «TermioBbie IBICHHS

http://ww

w.opencla
ss.ru

Tema 2. JIEKTPHYECKUE SABJIEHUSA

(28

24/1

QHSKTpI/ISaHI/IH TCJI P COIIPUKOCHOBCHHUMU.
BSaHMOﬂCﬁCTBHe 3apPAKCHHBIX TCII.

http://ww

w.opencla
ss.ru

25/2

9J'IeKTpOCKOH. BHGKTPH‘ICCKOC II0JIC.

http://ww

w.opencla
ss.ru

26/3

JlemuMOCTb DJIEKTPUUYECKOTO 3apsiia. DIEKTPOH.
CtpoeHue aToma

http://ww

w.opencla
ss.ru

27/4

OOBsICHEHHE STIEKTPUUECKUX SBJICHUH

http://ww

w.opencla
ss.ru

28/5

HpOBO,Z[HI/IKI/I, MOJIYIIPOBOAHUKHU U HCITPOBOJJHUKHA
QJICKTPUYCCKOT'O0 TOKA

http://ww

w.opencla
ss.ru

29/6

DnekTpuyeckuil Tok. Mlctounuku
PIEKTPUUECKOTO TOKA.

http://ww
w.opencla
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SS.ru

30/7

DJIEKTpUYECKas LT U €€ COCTaBHbIC YaCTH

http://ww

w.opencla
ss.ru

31/8

DNEKTPUYECKUN TOK B MeTaiiax. [lelicTBue
DIIEKTpUYECKOro ToKa. Hampasienue
DIIEKTPUYECKOTO TOKA

http://ww
w.opencla
ss.ru

32/9

Cuna Toka. EI[I/IHI/IIII)I CHJIBI TOKa

http://ww

w.opencla
ss.ru

33/10

AmriepMetp. 3mepenne cumsl Toka.
JlabopaTopnast pabotaNe4 o Teme «COopka
PIIEKTPUYECKON 1IETIH U U3MEPEHHE CUIIBI TOKA B
€€ pa3IMYHBIX y4aCTKaxX».

http://ww
w.opencla
ss.ru

34/11

DNIEKTPUUYECKOE HarpshKeHue. EnuHuIb
HANPSHKEHUS.

http://ww

w.opencla
ss.ru

35/12

BonbT™merp. I3MepeHne HalpsKeHuUs.
3aBHCHMOCTD CHJIbI TOKA OT HAPSIKECHUS

http://ww
w.opencla
ss.ru

36/13

JIEKTPUUECKOE COMTPOTUBIIEHHE TPOBOTHUKOB.
Enuaunel conpotusienus. JlaboparopHas
pabotaNe5 «V3Mepenune HanpsHKEHUS Ha
Pa3IMYHBIX YYaCTKaX MEKTPUUYECKOM LeT»

http://ww

w.opencla
ss.ru

37/14

3akoH OMa JJ1s1 ydacTKa Lenu.

http://ww

w.opencla
ss.ru

38/15

Pacuét conpoTuBIICHUS MPOBOIHUKA. Y IETHLHOE
COIIPOTHUBIICHHUE.

http://ww

w.opencla
ss.ru

39/16

[Iprmepbl Ha pacuéT CONMPOTUBICHUS
[TPOBOHHKA, CHJIbI TOKA M HAMIPSHKEHUS

http://ww

w.opencla
ss.ru

40/17

Peocrarsl. Jlaboparopnas pabotaNe6 mo teme
«PerynupoBaHue CHIIbI TOKa pEOCTaTOM.

http://ww

w.opencla
ss.ru

41 /18

JlaGoparopHas pabota Ne7 o teme «M3mepenue
COITPOTUBIICHUS IPOBOJAHUKA IPU IIOMOILLHA
aMIIEpMETPa U BOJIBTMETPA.

http://ww
w.opencla
ss.ru

42\19

IlocrnegoBaTenbHOE COSAUHECHUE IMPOBOJHUKOB.

http://ww

w.opencla
ss.ru

43/
20

HapaﬂnenLHoe COCAMHCHHC ITPOBOJTHUKOB.

http://ww
w.opencla
ss.ru

44/21

Pemenue 3amay.

http://ww

w.opencla
ss.ru
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45/22  [KonrtposbHas pabota Ne3 no teme 1 http:/ww
«Qnekrpuueckuil Tok. CoeHeHne w.opencla
[TPOBOTHUKOBY. SS.ru

46/23 1 http://ww

w.opencla
PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. Ss.ru

47/24  |Enuaunbl paboTel 3JIEKTPHYECKOTO TOKA, 1 http://ww
npuMeHsieMbIe Ha nipakTuke. JlabopaTtopHast w.opencla
pabota Ne@»l3mepeHne MOITHOCTH U pabOTHI Ss.ru
TOKa B SJIEKTPHUCCKOM JTAMITEY.

48 /25 1 http://ww
HarpeBanue mpoBOJHHKOB JIEKTPHYCCKIM w.opencla
TokoM. 3akoH Jlxoynsi- Jlenma SS.ru

49\26 1 http://ww

w.opencla
Konnencarop SS.ru
50/ |Jlamna HakaaMBaHHS. DIEKTPHUCCKUE 1 http://ww
27 |marpesatenbHEIe TpHOOPEL. KopoTkoe w.opencla
3aMbIKaHKE, TPEIOXPAHUTEIH. ss.ru

51/28 [KourpousbHas pabotaNe4 1o temam «Paborta u 1 http://ww
MOIITHOCTH 3JICKTPUUECKOTO TOKa. 3aKoH J[KOyis w.opencla
- Jlenna. Konnencaropy. ss.id

Tema 3. MATHUTHBIE SAIBJIEHUSI (Suacos)
1 http://ww

52/1 [MaraurHoe noje. MarHuTHOE 110J1€ IPSAMOTO w.opencla

ToKa. MarHUTHBIE TUHUA SS.ru

MarauTHOE I0JI€ KaTYIIKH C TOKOM. 1 http://ww

DIIEKTPOMAarHUThI U UX MPUMCHCHHE. w.opencla
53/2 JlaGopaTopHas pabotaNe9 no teme «COopka ss.ru

HIIEKTPOMArHUTA U UCTIBITAHUE €TO JICHUCTBUS.

[TocTosiHHBIC MarHUTBHI. MarHUTHOE TIOJIC 1 http://ww
54/3 [MOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1oJie 3eMIIH. W_.g;%cla

JlelicTBHE MarHMTHOTO IOJIS Ha IIPOBOIHHK C 1 http://ww

TOKOM. DJIEKTPUYECKUM ABUTATEb. w.opencla
55/4 laboparopnas pabota NelO o teme «M3yuenue Ss:tl

DIIEKTPUYECKOTO JBUTATENs TIOCTOSHHOTO TOKa

(HA MO ).

1 http://ww

56/5 [KoHTponbHas pabora Ne5 1o Teme w.opencla

«ONEKTPOMArHUTHBIC SIBIICHHS. ss.ru

Tema 4. CBETOBBIE SIBJIEHUS (12 yacoB)

AHAJIN3 KOHTPOJILHOU PaOOThI U KOPPEKIIUS 1 http://ww
57/1 [YY/. Uctounuku cBera. [Ipsmonuneiinoe w.opencla

pacrpocTpaHeHHe CBETa sS.ru
58/2 Bumumoe IBUXEHUE CBETUI 1 http://ww
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w.opencla
ss.ru

59/3

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHUS.

http://ww

w.opencla
ss.ru

60/4

[T10ckoe 3epkaiio. 3epKajJbHOE U PACCESIHHOE
OTpa)KCHUE CBETA

http://ww
w.opencla
ss.ru

61/5

[Ipetomienue cBeTa. 3aKOH MPEIOMIICHUS CBETA.

http://ww

w.opencla
ss.ru

62/6

JIMH3EL

http://ww

w.opencla
ss.ru

63/7

N300paxenus, JaBaeMble JIMH3aMU

http://ww

w.opencla
ss.ru

64\8

[lepBUYHBIN MHCTPYKTaX IO OXpAaHE TPy/la Ha
pabouem mecte. JlabopaTopHas pabota
Nel1“Ilonyuenue n306paxeHust pU MOMOIIN
JTUH3BL

http://ww

w.opencla
ss.ru

65/9

Perenue 3agau Ha IMOCTPOCHUC B JINH3aX.

http://ww

w.opencla
ss.ru

66/10

KonTtponbHas padorta Ne 5 “CBeToBbie siBIICHUS

http://ww

w.opencla
ss.ru

67/11

AHaJIM3 KOHTPOJIBHOM pabOThl U KOPPEKITUS
YV ]I. I'na3 u 3penue. Ouku. DoTtorpapudeckuit
armnapar.

http://ww

w.opencla
ss.ru

Tema 4. IOBTOPEHME (1yac)

68/1

lToroBast KOHTpOJIbHAs padoTa.

http://ww

w.opencla
ss.ru
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka, 8 knacc/ [lepoimkun A.B., OO1IecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY;

2. Pabouas nporpamma. @usuka. 7 - 9xnaccsl: yueOHO-METOANYECKOTO MOCOOUS
/coct. TuxonoBaE.H. -2-¢ u3a.,crepeotumn. -M.: [Ipoda,2013. -398,(2)

3. IIporpammsl ocHOBHOTO 0011ero oOpa3zoBanus. dusmka. 7 - 9 kjaccel
(aBTopel:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubmuoreka - Bcé o npeamety «Dusukay. - Pexxum gocryna:
http://www.proshkolu.ru
2. BuneoormnbiTel Ha ypokax. - Pexxum moctyma: http:/fizika-class.narod.ru

3. Enunas xomekius nudpoBbIX 00pa30oBaTEIbHBIX PECYpCOB. - Pexxum
noctyma: http://school- collection.edu.ru

4. HHTepecHbIe MaTepraibl K ypokaM (GU3HKH TI0 TEMaM; TeCThI [0 TEMaM;
HarsAHBIC TIOCOOMS K ypokaM. - Peskum mgocryma: http://class-fizika.narod.ru
5. Hudpossie o6pa3zoBaTebHBIC pecypcehl. - Pexxum gocTyma:

http: //www.openclass.ru

6. DnexTpoHHbIE yueOHUKHU 10 PuU3HKE. - Pexxum mocrtymna:
http://www.fizika.ru
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