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MNOACHUTEJBHASA 3AIINCKA

@enepanbHas pabouass mporpamMma MO GU3MKE ST OOyYaromMXCs C
3aJIep>KKOM mcuxuyeckoro pa3sutus (nanee — 311P) Ha ypoBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMsI TOATOTOBJIEHa Ha OCHOBe @enepalibHOTO TOCYJapCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHJapTa OCHOBHOro obmiero ooOpaszoBanus (ITpukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — dI'OC OO0O0),
denepanabHON alanTUPOBAHHON 00pa30BaTEIBLHOM MPOTPAMMBI OCHOBHOI'O OOIIIETO
oOpa3oBaHus JUisl OOYYaIOIIMXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI
(ITpuka3z Munnpocsemenus: Poccun ot 24 Hosi6ps 2022 1. Ne 1025), denepanbHoit
paboueil mporpaMMbl OCHOBHOT'O OO0IIEro oOpa3oBaHMs MO YYEOHOMY MpEAMETY
«Duzuka» (6a30BbId ypoBeHb), KoHIlenuu mnpenojaBaHus yuyeOHOro mpeamera
«Duzuka» B 00pa3oBaTelbHBIX oOpranu3anusx Pocculickoit ®Dexaeparuuy,
peanu3yroumx OCHOBHBIE 001IeoOpazoBarenbHbie mporpammel, ®denepanbHon
paboueil mporpaMMbl BOCHUTAHUS, C YYETOM pACIpPEIECICHHBIX IO KiaccaMm
npoBepsAeMbIX  TpeOOBaHM K  pe3ydbTataMm  ocBoeHHs — DenepanbHON
aJanTUPOBAHHON 00pa30BaTENbHON MPOTPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs
JUTs1 OOY4arOIIMXCS € 3aJI€P)KKOUN MCUXUYECKOTO Pa3BUTHSL.

Mecto yueOHOro npeamera «®usnka» B y4eOHOM IIaHe

B cootBerctBun ¢ denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0OIIero oOpa3oBaHusi ydeOHbINM mpenmer «Dusukay
BXOJUT B TpenMeTrHyro obnacte «EcrecTBeHHble HayKuW» W SBISETCS
oOs3aTenbHbIM 11 u3ydeHus. Copepkanue ydeOHoro mnpeamera «Duzmkay,
npejacTaBieHHoe B DenepanbHoit paboueilt mporpamme, cooTBercTByeT DI'OC
000, ®enepanbHolt 00pa3oBaTeNbHOM MPOTPAaMME OCHOBHOTO  OOIIETo
oOpa3zoBanus, PenepalibHOM aJaNTUPOBAHHOM 0OpA30BATENBLHON MpOrpaMme
OCHOBHOTO 00111eT0 00pa3oBaHusl JJisi OOYHAIOIIUXCS € 3aJEPIKKON TICUXUYECKOTO
pa3zBuTus. OOlee YMCIO YacoB Jis M3yuyeHus (pu3uku Ha 0a30BOM YpOBHE B &
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
8 KVIACC

Pa3nea 6. TensioBbIe ABJIEHUA

OcHOBHble NONOJHCEHUS MOJNEKYIAPHO-KUHEMUYECKOU meopuu CMmpoeHUs
sewjecmea. Macca u pazmepvr amomos u monexyn. Onvimvl, nOOMEeEPHICOArOUjUe
OCHOBHbLE NONONHCEHUSL MONEKYISAPHO-KUHEMUYECKOL Meopul.

Mopenu TBEPAOro, MKUIKOIO W Ta3000pa3HOTO COCTOSHUN BeIECTBA.
Kpucmannuueckue u amopgnovle mena. Obvsachenue ceoucmes 2a3o8, H#UOKocmeu u
MBEPOLIX MeNl HA OCHOBE NOJIONCEHUU MONEKYIAPHO-KUHEeMUYeCKOU meopuu.
CmauuBaHMe u KanuuisapHvle sAeienus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl co CKOpOCHMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis sHeprus. CnocoOvl  uzmeHeHusi GHYmMpEeHHeU JIHEePIUU:
menionepeoaua U cogepuieHue  pabomeol. Buovr  mennonepeoauu:
Menionpo8oOHOCMb, KOHBEKYUS, U3LyYEHUe.

KonuuectBo TemnoTel. Yoenvras mennoémxocmo sewecmsa. Tenioobmen u
meniogoe pasHosgecue. Ypasnenue meniogo2o baiauca.

IInasnenue u omeepoesanue KpUuCmailuyeckux eewecms. YoenvHas
mennoma naaenenus. Ilapooopasosanue u xoumoencayusa. Hcnapenue (MC).
Kunenue. Yoenvnas mennoma napoobpazosanus. 3asucumocms memnepamypwl
KUneHusi om ammocgheprozo oasnenus. Baasicnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2oparusl.

Ipunyunvr pabomor mennosvix osucameneu. KIIJ[ mennosoco dsucamers.
Tennosvie dsucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npeepawjenus suepauu 8 meniogvlx npoyeccax (MC).

Jlemoncmpavyuu

1. Hab6mronenne OpoyHOBCKOTO JIBHKEHUS.

2. Hab6mronenue nuddysuu.

3. HabGmronenne ssBfieHni cMaurBaHUs M KaITWJIISIPHBIX SIBJICHUM.

4, HabGnroneHue TemioBoro pacumpeHus Tel.

d. W3meHenue naBlieHUs Ta3a NpU W3MEHEHUU O00BbEMA M HarpeBaHUU
WJTU OXJIAXKICHUU.

6. [IpaBuiia u3MepeHus TEMIIEPATYPHI.

1. Bunae! Tennmonepenayu.

8. OxnaxxaeHue Ipyu COBEPIICHUN pabOTHI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

10. CpaBHeHMe TEIUIOEMKOCTEN PAa3IMYHbBIX BEIIECTB.

11. HaOGmronenue KUmneHus.

12. HaGnroneHue MocTosHCTBA TEMITEPATYPhI MPH TIJIABJICHUH.
13. Mopenu TeIUIOBBIX ABATATEIEH.



Jlabopamopnwie padbomul u onvimol

1. OnbiTel 1O  OOHAapYXXEHUIO  JEWUCTBUS CHJI  MOJIEKYJISAPHOTO
NPUTSDKECHUS (2/1EKIMPOHHAA 0EMOHCMPAUU).

2. OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

3. OnbITEl O HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH
U TBEPABIX TEIL.

4, OmnpeneneHue JaBlIeHUS BO3yXa B OAJTOHE MIIPUILA.

S. OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JABJICHUS BO3JyXa OT €T0
00BbEMa U HarpeBaHUs WIH OXJIAXKICHUS.

6. IIposepka eunomesvl TUHEUHOU 3A8UCUMOCIU OJUHBL CIOLOUKA
HCUOKOCTNU 8 MEPMOMEMPUYECKOU mpYOKe Om meMnepamypul.

7. Habmronenue m3MeHeHUs: BHYTPEHHEH 3HEpruM Tejaa B pPeE3yJIbTaTe
TeIuIonepeau U paboThl BHEIIHUX CHJL.

8. HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON U
ropsiuer BOJIBL.

9. Onpeoenenue Koauuecmea meniomol, NOJIYUEHHO20 B000U NpU

meniooobMeHe ¢ HazpemvbiM MemaiiuyecKum YUITuHOPOM.
10. HccnenpoBaHue mporecca UCTIapeHHs.
11. OmnpexeneHre OTHOCUTENBLHON BIAXKHOCTH BO3TyXa.
12.  Onpeoenenue yoenvHoti meniomol Nias1eHUs 1b0d.

Pa3znes 7. DaekTpuyeckue 1 MAarHUTHbIE SIBJICHUS

Inexmpuzayusi men. JIBa poja sneKTpUUYECKUX 3apsaoB. B3aumoneiicTBue
3apsSHKEHHBIX TEJL.

Onektpudeckoe mone. [lpunyun cynepnosuyuu 3ieKmpuyeckux noneiu (Ha
Ka4eCmeeHHOM YPOBHe).

Hocumenu anexmpuueckux 3apsa0o6. InemeHmapHblil I1eKmpudeckutl 3apso.
Cmpoenue amoma. TIpOBONHMKA W  JUAINCKTPUKU. 3aKOH COXpPaHEHHs
AIEKTPUUYECKOTO 3apsia.

DNeKTpUYecKud TOK. Ycnosus cywecmeosanus 31eKmpuyecKko2o MmoKd.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). D1eKmpuuecKutl mox 8 HCUuOKOCHAX U 2a3ax.

PaGota u MONIIHOCTH AJIEKTPUUYECKOTO TOKa. 3axou [[coyna—Jlenya.
Dnekmpuueckue yenu u nompeoumenu JNeKMpUYecKou IdHepeuu 8 Oblmy.
Onektpuueckas 1emnb. Cuna Toka. DieKTpuueckoe HanpsbkeHue. ConpoTUBICHUE
MPOBOAHUKA. YOenvHoe conpomusnenue eewyecmaa. 3akon Oma Jisl y4acTKa LEeTH.
[TocnenoBaTenbHOE M MapaJUIEIbHOE COEIMHEHUE NPOBOJHHUKOB. Kopomkoe
3aMblKaHue.

[TocrostHHble  MarHuThl.  B3auMoOIelcTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
Mazcnumnoe none. Maenumnoe none 3emau u e2o 3HaueHue OJisl HCUHU Ha 3emie.
Onvim Opcmeda. Maenumnoe none s1ekmpudeckoeo moka. Ilpumenenue
9NeKMPOMACHUMO8 6 meXHUKe. Jlelicmeue MAacHUMHO20 NOAA HA NPOBOOHUK C



MOKOM. Onexmpoosueamerns NOCMOAHHO20 MoKa. HUcnonvzosanue
aneKmpooguzameneti 8 MmexXHu4ecKux YCmpoucmeax u Ha mpaicnopme.

Onvimbvr  @apaoes. Aenenue snekmpomacHumuou unoykyuu. Ilpasuno
Jlenya. Onexmpoeenepamop. Cnocobvl nonyuenus 31eKmpudyeckou dHepeUul.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jlemoncmpayuu

1. DnekTpu3anus Tel.

2. JIBa pojma 3JIEKTpUYECKHUX 3apsiioB M B3aMMOJICUCTBHE 3apsSKEHHBIX
TeN.

YCTpONCTBO U ACHUCTBUE SJIEKTPOCKOIIA.
DneKkTpocTaTU4ecKas HHIYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJTHUKY U TUAICKTPUKHU.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

0. DAEKTPUYECKHUH TOK B )KHIKOCTH.

1. T'a30BbIit pa3ps.

2. H3mepenue cHiIbI TOKA aMIIEPMETPOM.

13. HM3mepenwue 3IEKTPUICCKOTO HAMIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBICHUM.

15. BsaumMmoneicTBHE MOCTOSHHBIX MArHUTOB.

16. MoaenupoBaHuE HEBO3MOXKHOCTH pa3/IeJICHUS MTOJIFOCOB MarHuUTa.

17. MopenvpoBaHHE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmwIT Opcrena.

19. MarnuTHoOe€ 1ojie ToKa. DIeKTPOMarHur.

20. JleiicTBHe MarHUTHOTO TOJISI HA TPOBOAHHUK C TOKOM.

21.  DIeKTpoABUTATENb MMOCTOSIHHOTO TOKA.

22. MHUccnenoBaHue SBICHUS DJICKTPOMArHUTHOW WHTYKITHH.

23.  Ompiter @apages.

24. 3aBHCHMOCTH HAMpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJOBHH €ro
BO3HUKHOBEHHUS.

25.  DuekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamophuie padbomoul u onvimol

PR B©00NO O AW

1. OneITel 1O HAOTIOJIEHUIO DJIEKTPU3AINKM TEJl HWHAYKIMEH U TIpH
COTIIPHKOCHOBCHHH.

2. HccnenoBanne ACHCTBHS DSJSKTPUUCCKOTO IOJS Ha IMPOBOAHUKH M
JIADJICKTPUKH.

3. COopka u mpoBepka pabOThI JIIEKTPUICCKON 1T MOCTOSHHOTO TOKA.

4, M3mepeHne U peryaIupoBaHUe CHITbI TOKA.

5. W3mepenne u peryaIupoBaHie HAMPSHKESHUS.

6. Hccneoosanue 3asucumocmu cuibl mokd, uoywe2o uepes pe3ucmop,

om conponuesjleHus pesucmopa U HAnpAMNCEeHUA Ha pe3ucmope.



7. Onvimol,  OeMOHCmMpUpylOWue  3A6UCUMOCMb  DNIEKIMPUYECKO20
CONpomueeHus NPpoGOOHUKA Om e20 ONUHbL, NAOWAOU NONEPEUHO20 CEeYEeHUs U

mMamepuana.

8.  Ilposepka npasuna crodxicenusi HanpaAXCeHUU NPU Noc1e008amelbHOM
CcOeOUuHeHUU 08YX Pe3ucmopos.

9.  Ilposepka npasuna Ons cuibl MoKa Npu NApaiIelbHOM COeOUHeHUU
Pe3UCmMopos.

10. Ompenenenue pabOTHl BIEKTPUYECKOTO TOKA, MAYHIETO dYepe3
pe3ucTop.

11. OmpexaeneHne MOUIHOCTH BJIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pesucrope.

12. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO Y€pe3 JIAMIIOUKY,
OT HaIpsKEHUS Ha HEM.

13.  Onpeodenenue KIIJ[ nacpesamernsi.

14. HccnenoBaHwWEe MAarHUTHOTO B3aUMOJICHCTBUS TIOCTOSSHHBIX MarHUTOB.

15. N3yuyeHume MAarHWTHOTO TIOJSI TIOCTOSIHHBIX MArHUTOB TIPH HX
OOBEIUHEHUY U Pa3/ICIICHUN.

16. HccnenoBaHue HEWCTBUS DJIIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEIIKY.

17. OnpITel, AEMOHCTPUPYIOIIWE 3aBUCHUMOCTh CHJIBI B3aUMOJCUCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CHJIbI TOKa M HAMpPaBJIEHUS TOKa B KaTYIIKE.

18. N3yuenue ACHCTBUS MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31€KmMpoo8ueameis.

20. Usmepenwue KII]] anekTpoaBuraTeibHON yCTAaHOBKH.

21. OmnbIThl TIO WCCIEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHOW WHIYKITUU:
UCCJIeIOBAHNE U3MEHEHUN 3HAUYCHHUS 1 HAIIpaBJICHUS! MHAYKIIMOHHOTO TOKA.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenne ¢U3UMKH Ha YPOBHE OCHOBHOTrO OOIIEro oOpa3oBaHUsI HAIPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbTaTe uzydyeHus Gu3MKA Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs
y oOyuaromerocss ¢ 3P Oyayt chopmupoBaHbl CleayrONHe JUYHOCTHBIC
pe3ynbTaThl B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

IIPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
bu3nuecKoil HayKH;

[IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kJJaHCKOT'O U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:



TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXIECHUHU 00II€CTBEHHO-3HAUMMBIX
U ITUYECKHUX MPOOJIeM, CBSI3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUU
buzukwy;

OCO3HAHHE BaXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMIIOB B JESITEILHOCTH
YYEHOrO;

3) 3CTETUYECKOr0 BOCIIMTAHUS:

BOCIIPUSITUE ICTETUYECKUX KAueCTB (PM3UUYECKOW HAYKHU: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEGHHOCTU HAYyYHOT'O MTO3HAHUS:

OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUpPa, OCHOBBI PA3BUTHSA TEXHOJOTUM, BaKHEHINEW COCTaBIISIONICH
KYJIBTYPHI;

pa3BUTHE HAY4YHOM IIOO03HATENLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

5) popMupoBaHus KyJIbTYpPbl 310POBbSI U SMOIIMOHAIBHOTO OJIArOnoIyYns:

OCO3HaHWE IIEHHOCTH Oe30macHoro o0pa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl O€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, HAa JOporax, C SJEKTPUUECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBblKa pediieKCMU, MNpPU3HAHHME CBOErO0 IIpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4eJIoBeKa;

6) TPyZIOBOTO BOCTIUTAHMUSI:

7) aKTHUBHO€ y4acTHE B PEIICHUU MPAKTUYECKHX 3a/ad (B pamMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allii, HACEJIEHHOTO TIYHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW U COIMAJIbHOM HANpaBIIEHHOCTH, TPEOYIOUIMX B TOM YHUCIE U
bu3NUecKuX 3HAHU;

HWHTEPEC K MPaKTUUECKOMY U3YyUYEHUI0 Mpodeccuit, CBsI3aHHBIX C (PU3UKOI;

8) PKOJIOTUYECKOTO BOCIIUTAHUSI:

OpUEHTAIlMs Ha MPUMEHEHHE (PUBMYECKUX 3HAHWM JJIs pEIICHUs 3ajady B
0o0JIacTU OKpYXalolle cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOJKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPEJIbI;

OCO3HaHME TJIOOATBHOTO XapaKTepa DKOJOTHYECKUX MpoOJjeM U MyTel ux
pelieHus;

9) amanTanuu K U3MEHSAIOUIUMCS YCIOBHUSIM COLUMAIBHOW W MPHUPOTHOM
Cpelbl:

MOTPeOHOCTh BO B3aWMOJICHCTBUM TIPU BBITIOJHEHUU WCCICIOBAHUNA W
MPOEKTOB (PM3UUYECKON HAMIPABICHHOCTH, OTKPBITOCTH OTBITY W 3HAHUSIM JPYTHX;

MOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pe3 MPaKTUYECKYIO
JEATENIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHMM  HOBBIX 3HAHMM, B TOM  YHCIIE
dbopMyIHpoOBaTh UACH, TOHATHUS, TUTIOTE3bI O GPU3UYECKUX 0OBEKTAX U SABJICHUSX;

OCO3HaHMUE Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B
obsactu PU3HKY;



IUIAaHUPOBAHUE CBOETO pa3BUTHUA B NPUOOPETEHUM HOBBIX (U3HUYECKUX
3HAHUI;

CTpEMJICHHE aHATU3UPOBATH U BBISBISATH B3aUMOCBSI3U MIPHUPOJIBI, OOIIECTBA
Y DKOHOMMKH, B TOM YHCJIE C HCIOJIb30BAHUEM (PU3NYECKHUX 3HAHMIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHMS Ha OKPYKAIOLIYIO Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCTEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

Osnadenue YHUBEPCATbHBIMU yueoHvImMu nOo3HA6aAMmMeNbHbIMU
oelicmeuamu:

1) 6a3oBBIC JIOTUYECKUE ICUCTBUSA:

BBISBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TIPU3HAKHM OOBEKTOB
(siBNIEHUI );

YCTaHABIWBATh CYIIECTBCHHBINH MPU3HAK KIACCU(PUKAIMKM, OCHOBAHHS IS
000011IeHNS U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B pacCMaTpUBAaEMBIX (DaKkTax,
JTAHHBIX U HAOJIOJCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W TPU M3YyYEHUU (HU3HUECKUX
SBJICHMM U TIPOIIECCOB, MPOBOAMUTH BBIBOJBI C UCIOJIb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBSI3SIX
(bU3MYEeCKUX BEJIMYMH, IPU HEOOXOAUMOCTH IO PYKOBOJCTBOM YUUTEJIS;

BBIOMpATh Croco0 pemieHust y4deOHOU (u3ndyeckoi 3amauyn (CpaBHEHHUE
HECKOJbKMX BapHAHTOB pEIIECHUs, BbIOOpP HamOoJsiee MOAXOIALIEr0 C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPUEB) TIOT PYKOBOJICTBOM YUHUTEJIA.

2) 6a30BbIE UCCIEOBATEILCKUE JEHCTBUS:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKU HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTh 110 IUIAHY OIBIT, HECJIOKHBIM (U3UYECKUN DKCICPUMEHT,
HeOOJIbIIOE HCClieOBaHUE (DU3UYECKOro SIBJICHUS, NPU HEOOXOJUMOCTH MO
PYKOBOJICTBOM YUHTEJIS;

dbopmyMpoBaTh OOOOIIEHUS W BBIBOABLI IO PE3yjbTaTaM IPOBEIEHHOTO
HAOJIOICHUS, OTIBITA, UCCIIEIOBAHUS C OMOPOI Ha TIJIaH/aITOPUTM.

3) pabora ¢ uHbopmarmei:

MPUMEHSATh Pa3IMYHBIE METOJbI, HHCTPYMEHTBI M 3allpOChl MPHU TMOUCKE U
otOope UH(pOPMAIIUU WU JAHHBIX C YUETOM MPEIIOKEHHON yIeOHOH (hHU3UIEeCKOi
3a/1ayu, MPU HEOOXOAMMOCTH O] PyKOBOJACTBOM YUUTEIS;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh WHOOPMAIIUIO Pa3IMYHBIX BHJIOB U
dbopm mpeacTaBiIeHuUs,

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHMAIBbHYIO  (GOopMy  TpeacTaBICHUS
uHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
quarpaMMamMH, WHOW rpadukod M HMX KOMOWHAIUSIMH, T0J PYKOBOJCTBOM
YUHTEIIA.

Osnadenue  yHUGEPCANbHLIMU  YUEOHBIMU  KOMMYHUKAMUBHBIMU
oelicmeuamu:



1) oGmenue:

B X0JI¢ OOCYXJEHHUS ydeOHOTO MaTepualia, Pe3yJbTaToB Ja0OpPaTOPHBIX
paboOT W TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBI WU
BBICKA3bIBaTh WJIEW, HAIlCJICHHBIC Ha PEIICHHE 3aJa4dl W MOJAJCpXKaHUE
01aroxenaTeaIbHOCTH OOIICHUS;

COTIOCTAaBIIATH CBOM CYXKIICHUS C CY>KICHUSMH JAPYTHX YUYACTHUKOB JHAIIOTA,
OoOHapyXKHUBaTh PA3JIMINE U CXOJCTBO MO3UITHIA;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABIIATh PE3YIbTaThl BBIITOJIHEHHOTO (PU3MUECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIC0BaHUs, IPOCKTA).

2) COBMECTHasl IeSITEIBHOCTD (COTPYIHUYECTBO):

MIOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHAUBUYaTbHOMN
paboThI U PEIICHUH KOHKPETHOM (PU3nUYecKoi mpoOIeMbl;

MPUHUMATH IIEJTH COBMECTHOM JEATEeILHOCTH, OPTaHN30BLIBATh JECHCTBHSI TI0
e€ JOCTIKEHHUIO: PACTIpeAeNsiTh POJH, OOCYXIaTh MPOIECCHI M PE3yJbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOIBKUX YEIOBEK;

BBITIOJTHATh CBOIO YacTh palOOTHI, JOCTHTAs KAa4eCTBEHHOTO pe3yJbTara IIo
CBOEMY HANpPABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUSA C APYTHUMH WICHAMH
KOMaH/IbI,

OIICHMBATh KA4YeCTBO CBOETO BKJIAJga B OOIMWK TPOAYKT IO KPHUTEPHSIM,
CaMOCTOATENHLHO C(OPMYITHUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHUSI.

O¢nadenue yHugepcatbHbIMu yUeOHbIMU PeCYIAMUCHBIMU OCUCMEUAMU:

1) camoopranuzanus:

BBISBJISITH TTPOOJIEMBI B )KH3HCHHBIX U YUICOHBIX CUTYAILHMAX, TPEOYIOMUX IS
pereHns GU3NIeCcKuX 3HaAHWM;

OPMEHTHUPOBATHCSA B  PA3IMYHBIX  TMOAXOAAaX  MPUHATHS  PEIICHUI
(MHAMBUAYATBHOE, IPUHATHEC PEIICHUSI B TPYMIIC, IPUHATHAC PEIICHUH TPYIIITON );

COCTABJISITh  QITOPUTM  peIICHHUS (PU3WYECKON 3amauMl WM TUTaHA
WCCJICIOBAHMS ¢ YUYETOM HMEIONIUXCS PECypCcOB U COOCTBEHHBIX BO3MOYKHOCTEH,
MOJT PYKOBOJICTBOM YUHTEJIS.

2) CaMOKOHTPOJIb:

JaBaTh OIIGHKY CHUTyallid W Tpeajaratb IulaH ©€ W3MCHCHHsS, IIPH
HEOOXOMMOCTH TIO/I PYKOBOJICTBOM YUHTEIIS;

OOBSACHATh  TPUYMHBI  JIOCTMXKCHHS  (HEJOCTIDKECHUS)  Pe3yJIbTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

OIICHHBATh COOTBETCTBHE PE3YyJIbTATa IEJIM U YCIOBUSIM.

3) SMOIIMOHAJIbHBIN MHTEIIJICKT:

CTaBUTH CeOs1 HA MECTO JPYTroro 4YeJIOBEKa B X0JI€ CIOpa WM AUCKYCCHHU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

4) npuHsATHE ce0s U IPYTUX:

PU3HABATh CBOE MIPABO Ha OIIMOKY MPHU PEIICHUH (U3UYCCKUX 3a7ad WA B
YTBEP)KJICHHUSX HA HAyYHBIC TEMBI U TAKOE K€ MPABO JAPYTOro.



INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 8 Kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y oOydaromuxcs ¢ 3[1P ymenni:

— OpUEHTHUPOBATLCSA B TOHATHSX W OMNEpUPOBATH UMU Ha 0a30BOM YpOBHE:
Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHHUE aTOMOB M MOJIEKYJI, arperaTHbIC
COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKHE U amMop(dHbIE Tela, HACHIIICHHBIA H
HEHACBILECHHBIN Tap, BIAXXHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPIus,
TEIUIOBOM JIBUTATENb; 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl, dIEKTPUUECKOE TOJIE,
MIPOBOJAHUKH U TUBJICKTPUKH, TIOCTOSHHBIN SJEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
— paznuyaTh SBJIEHUS IOCJE IMPEABAPUTENBHOIO OOCYXKIEHHUS C MEJarorom
(TemioBoe  paclIMpeHHe/cokaThe,  TeIvlonepenada, TEIUIOBOE  PaBHOBECHE,
CMauyMBaHUE, KalWULIpDHbIE SIBJICHUS, WCIApeHHe, KOHJEHCALMs, IUIABIECHUE,
KpucTayuiM3anus (OTBEpAEBaHUE), KUNIEHUE, Terionepeaaya (TernionpoBOIHOCTb,
KOHBEKIHS, U3IIyYEHHE); DJICKTpU3ALUS TEJ, B3AUMOJICUCTBHUE 3apsA0B, ACUCTBUS
AIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJEHCTBUE MAarHUTOB,
JEWCTBUE MArHUTHOTO TIOJS HA NPOBOJHHUK C TOKOM, JJIEKTPOMArHUTHAas
WHIYKIUS) MO ONHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBJICHUE;

- pacno3HaBaTh ¢ MOMOUIBIO NEAarora MposiBICHUE U3YUYEHHBIX (DU3UUECKUX
SBJICHU B OKPYXalollleM MHpE, B TOM YHCIE€ (PU3NYECKHE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHBIE SBJICHUS B MPUPOJE, KPUCTAIIIBI B
npupoae, wusznyyeHue CoaHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3Bbl,
oOpa3oBaHUE POCHI, TYMaHa, WHEA, CHETa; dJIEKTPUUYECKUE SBJICHHS B aTMmocdepe,
AIIEKTPUYECTBO >KUBBIX OPraHU3MOB; MAarHUTHOE ToJie 3eMJiu, Jpedd MmoirocoB,
pOJIb MAarHUTHOTO TMOJISI JJIsl KU3HM Ha 3emile, NOJIAPHOE CHUSHHE; MPU 3TOM
NEPEeBOAUTh MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIICNATh CYLIECTBEHHbIE
CBOMCTBA/TIpU3HAKU (U3UUECKUX SBJICHUI;

- ONHUCHIBaTh IOJ PYKOBOJACTBOM IeJarora ¢ OOCYXJACHHMEM IUlaHa padOThI
U3y4YEeHHbIE CBOMCTBa Tel M (PU3UUECKUE SIBICHHUS, MCIONB3YysS (U3NUYECKUE
BEJIMYMHBI (TEeMIEepaTrypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO TEIUIOTHI, YJEIbHas
TEMJIOEMKOCTh BEILIECTBA, YJieJbHAs TEIIOTa IUJIAaBJIEHUS, YEJlbHAas TEIioTa
napooOpa3oBaHusi, VyJAeJbHAs TEIJIOTa CropaHusi TOIUIMBA, KO3(DPUIUEHT
MOJIE3HOTO JIEMCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXHOCTh BO3/YXa,
ANEKTPUUECKUI 3apsij], CHJIa TOKa, AJIEKTPUUECKOE HAMpPSKEHUE, COMPOTUBICHUE
IPOBOJIHUKA, YJIETbHOE COMNPOTUBIEHUE BeEllecTBa, paboTa U MOIIHOCTh
AIIEKTPUYECKOr0 TOKA); NPH ONHWCAHWM IPABWIBHO TPAKTOBaTh C ITOMOILBIO
neaarora (U3MYECKUN CMBICT MCTIONIb3yEMbIX BETMYMH, 0003HAUCHUSI U €IUHHIIBI
(bU3MYEeCKUX BEJMYWH, HAXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UUYECKYIO
BEIIUYMHY C JAPYTMMH BEITUYHMHAMH, CTPOUTH rpadyKu U3YUEHHBIX 3aBUCUMOCTEN
(bU3NYEeCKUX BEINYNH;



— OTIPEACIIATH MOCIIE MPEABAPUTENBHOTO 00CYKIEHUS C MEeJaroroM CBOMCTBA
Ten, (U3NYECKUE SBJICHHUS U TPOIECCHI, HCIOJb3YSd OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKO ~ TEOPUM  CTPOEHUS  BEIIECTBA,  MPUHLUII
CYNEpIIO3ULIMA TOoJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia,
3akoH OMa 1 ydacTka Uenu, 3axkou J{icoyns—Jlenya, 3aKOH COXpaHEHUS
SHEPruM; HpPH 3TOM HAXOJUTh CIIOBECHYI (OPMYIMpPOBKY 3aKOHA M €ro
MaTeMaTHUYECKOE BbIpaXKEHUE C ONOPOil Ha U(pOBbIE 00pPAa30BaTEIbHBIE PECYPCHI;
— COOTHOCUTB TIOJI KOHTpOJIEM Ienarora (pU3n4ecKue MpoLecChl U CBONCTBA
T€l1, B TOM YHUCIE€ W B KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, NpH MOMOLIM IEJarora BbIABIIATh NPHUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 |—2 JOrMYecKHX IIaroB ¢ omopoil Ha 1-2 M3y4eHHBIX
CBOMCTBA (PU3UUECKUX SIBICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

- peliaTb THUIIOBBIE DPACYETHBIE 3aJadud B |—2 nelcTBUSA € ONOpPOH Ha
aJITOPUTM, MPEIBAPUTEILHO Pa300paHHBII COBMECTHO C IEJAaroroM, HCIOIb3Ys
3aKOHBbI U (POPMYJIbI, CBSI3bIBaIONINE (PU3UUYECKUE BEIIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 337]a4M 3aIIMChIBAaTh KPATKOE yCIIOBUE, BBISBIATH HEOCTATOK JIAHHBIX JUJIS
pelIeHus 3a7au, BIOMPaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ peLIeHMs,
IPOBOAUTDH PAaCUETHl U CPABHUBATH MOJyYEHHOE 3HaYCHUE (DU3HMUECKON BEIMUMHbI
C U3BECTHBIMU JaHHBIMY;

— MMETh MPEJCTABIECHUE O IPOOIeMaxX, KOTOPbIE MOKHO PELIUTh MPU MOMOIIH
(U3MYECKUX METOJOB TIOCIIE€ MPEIBAPUTEIBLHOIO OOCYXKIEHUSI C MEIarorom;
UCIIOJIb3Ysl OMHCAHWE HCCIENOBAaHUS, BBIIEIATH MPOBEPSIEMOE MPEAINONIOKEHUE,
OLICHMBATh NPABUJILHOCTb MOPSAKA IPOBEICHUS UCCIIEOBAHUS, 1€J1aTh BHIBObL;

- YMETh HaXOJUTh C UCIOJIb30BaHUEM HU(DPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI MO HAOIIOJACHUIO (PU3WYECKUX SIBICHUUW WU (DU3UUYECKUX CBOMCTB TeI
(KanWwUIsIpHbIE SIBJICHMSI, 3aBUCUMOCTb JaBJEHMsI BO3AyXa OT ero oObéma,
TEMIEPATYpPbl; CKOPOCTH MpOLEcca OCThIBAaHUS/HArpeBaHUS MpPHU U3IYYEHUH OT
LBETA M3JTy4alollel/orIonatoneil MoBepXHOCTH; CKOPOCTh UCHAPEHUs BOABI OT
TEMIIEpaTypbl KUIAKOCTH W IUIOMIAAM €€ IMOBEPXHOCTH; DJIEKTpU3alUs Tel U
B3aUMOJICUCTBUE  DJEKTPUUYECKUX  3apsAJ0B; B3aUMOJIEWCTBHE  IMOCTOSHHBIX
MAarHuTOB, BH3yaJlH3al[usi MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB; JIEUCTBUS
MarHUTHOTO TMOJIsi Ha MPOBOJHHMK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa, CBOMCTBA
ANEKTPOJBUTATENS]  MOCTOSIHHOTO  TOKa):  (OpMYyJIHMpPOBaTH  MPOBEPSEMbIE
NPEANoJOKEHUs, COOUpATh YCTAHOBKY W3 MPEIJIOKEHHOTO O000pYy/IOBaHUSA C
OMOpPON Ha CXEeMy; ONMCHIBaTh XOJ ONbITa U (OPMYJIHUPOBATH BBIBOJBI TIOJ
PYKOBOJICTBOM I1€J1arora;

— MMETh MPEJCTaBICHUS O U3MEPEHWU TEMIIEpaTypbl, OTHOCUTEIbHOU
BJIQXXHOCTH BO3/lyXa, CHJIbI TOKA, HANPSDKEHHUS] C HCIIOJIB30BAHUEM aHAJIOTOBBIX
npUOOPOB U JATYMKOB (PU3MUECKUX BEIMYMH; MPU MOMOIIM eAarora CpaBHUBATh
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/IaHHON aOCOTIOTHOMN MOTPEIIHOCTH;

— OPOBOJUTH COBMECTHO C IMEJAaroroM HMCCJIEJA0BAHUE 3aBUCUMOCTH OJHOMU
(¢u3nyecKoil BEJWYMHBI OT JPYrod C UCHOJB30BAaHUEM TPAMBIX H3MEPEHUN
(3aBHCHMOCTbH COITPOTUBIICHUS IPOBOJAHUKA OT €0 JUIMHBI, IUIOMAAN ONEPEYHOr0



CEUEHUs] M YJENbHOIO CONPOTUBJIECHMSI BELIECTBA IPOBOJHMKA; CHIJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHHUK, OT HAIMpPSHKEHHs Ha MPOBOJHUKE; HCCIEIOBAaHUE
MOCIIEZI0BATEIBHOTO U MapajuIeIbHOTO COSIUHEHHUM MPOBOJHUKOB): IJIAHUPOBATH
UCCIIEIOBaHKNE, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHUS MO/ PyKOBOJICTBOM
nearora, Cieays npeyioKeHHOMY TUIaHy, (PMKCUPOBATH PE3yJIbTaThl MOTYyYEeHHON
3aBHCHUMOCTH B BHUJA€ TaOiull U TpaduKOB, JAeNaTh BBIBOJBI IO pe3yibTaTaM
UCCJIETOBAHMS TTOCIIE 00CYKIEHUS C TEeIaroroM;

— COOTHOCUTh KOCBEHHbIE W3MEpEHUs (U3MUECKUX BeJIWYUH (yJenbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBJIEHHE IPOBOAHMKA, paboTa MW MOIIHOCTH
3JIEKTPUYECKOTO TOKA): C MOMOIIbIO ME€Jarora IIaHupoBaTh U3MEPEHHUS, COONPATh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIysl MPEeAJIOKEHHOM MHCTPYKLMH, U
BBIUHCIISTH 3HAUCHNUE BEJIMYMHBI,

— coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ J1abopaToOpHBIM
000pyIOBaHUEM TIOCIIE MPEABAPUTEITHHOTO OOCYKICHHS C MEAarorom;

— COIOCTABJIATh C IOMOILIBIO MEJarora NPUHLHUIBI JEHCTBUS H3YUYEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX ONUCaHUs (B TOM 4YHCIE:
CUCTEMa OTOIUIEHUS JIOMOB, THUIPOMETp, THapoBas TypOuHa, aMIEepMeTp,
BOJIBTMETP, CUETUMK AJIEKTPUUECKON IHEPIUU, dJIEKTPOOCBETUTEIbHBIE PUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPH! (IPUMEPHI), INEKTPUUECKUE MPETOXPAHUTEIH;
AIIEKTPOMArHUT, JEKTPOBUTATEh TOCTOSIHHOTO TOKA), UCIIOJIb3Ysl METOIUYECKUE
MaTepuaibl O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXoIuMMble (HU3UYECKUE
3aKOHOMEPHOCTH,

— pacrno3HaBaTh MOCJe MPEABAPUTEIBHOIO 00CYKIECHUS C MEJaroroM npocThie
TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENbHbBIE IPUOOPHI 110 CXEMaM U CXEMaTHYHBIM
pUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHEI0  CrOpaHus, JJIEKTPOCKON,  PEOCTaT);  COCTaBIATb  CXEMbl
AIIEKTPUYECKUX IeNel C MOCIEAOBaTEIbHBIM U MapajlieIbHbBIM COEIUHEHUEM
3JIEMEHTOB, COOTHOCS YCJIIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUYECKUX LIETICH;
— MPUBOIUTH MPUMEPHI/HAXOANTh MH(POPMAIIMIO O TTpUMEpaxX MPaKTUYECKOTO
UCTIONb30BaHusl (DM3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MPHU OOpaIllEHUU C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0POBbS U COONIOACHUS HOPM OKOJIOTMYECKOTO TOBEACHUA B
OKPYIKAIOIIEN CPELE;

— OCYIIECTBIISITh C TMOMOILBIO TeAarora MOUCK HH(pOpManuu (PU3NYECKOTO
colaepkaHusi B ceTH VIHTepHET, Ha OCHOBE MMEIONIMXCS 3HAHUH U MyTEM
CpPaBHEHHS JIONOJHUTENbHBIX HMCTOYHHUKOB BBIIETATh HH(OPMALIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

— MCTIONb30BaTh MIPH BBHITIOJIHEHWN YUYeOHBIX 3aJJaHUl OTOOpaHHYIO TIEarorom
HAYYHO-TIOMYJISIPHYIO  JIUTEpPaTypy (U3NYECKOTO COACPIKAHMS, CIPaBOYHBIC
MaTepuaibl, pecypchl cetn MHTepHeT; BIajeTh NMpuEMaMHU KOHCTICKTHPOBAHUS
TEKCTa, Mpeodpa3zoBaHus WHPOPMAIIMK U3 OJHOU 3HAKOBOM CHUCTEMBI B JAPYTYIO C
OIIOPOM Ha aJITOPUTM U YTOUHSIOIINE BOIPOCHI NIEAAr0ra;



- CO3/1aBaTh MOJ PYKOBOJACTBOM IeAarora ¢ OOCYXJEHHEM IjIaHa paboOThI
NUChMEHHBIE M KpaTKUE YCTHbIE CcooO0IIeHus, o0oOmas wuHpopMmanuio us3
HECKOJIbKMX HCTOYHUKOB (PU3UYECKOTO COACPKAHMS, B TOM 4YHUCIE MTyOIMYHO
IIPEACTABIATh PE3YJbTAaThl NPOEKTHOM WIM HCCIIEI0BATEIbCKON NESTEIbHOCTH;
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh H3YyYECHHBIM ITOHATHMHBIM ammapar Kypca
($u3KKH, CONPOBOXKIATH BHICTYINICHUE NPE3CHTALlUENH;

- OpU BBIIOJIHEHUU YYE€OHBIX IPOEKTOB M HCCIEIOBAaHUM (U3HUECKUX
IPOLIECCOB TOJ] PYKOBOACTBOM II€Jarora pacupeeisTh 00sS3aHHOCTH B IpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 33Ja4aMH, CJICAWTH 3a BBIIIOJIHECHHEM IlJIaHa
JEUCTBUNA W KOPPEKTHPOBATH €T0, aJICKBaTHO OIICHUBATH COOCTBEHHBIM BKJIAJ B
JEATEIbHOCTh ~ IPYIIBI;, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
IPOSIBJISISI TOTOBHOCTD pa3pelaTh KOH(IUKTHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Koutpoasnbie IlpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Pazjen 1. TermoBble siBjeHUs
1.1 CtpoeHue U CBOMCTBA BElllECTBA 7 bubmrorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1
CIVIOBRIC HPOHECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela bubmuorexka [JOK
2.1 - 7 1
U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
2.2 I1 i i 20 1 7
OCTOAHHBII HICKIPHHCCIII TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHILE https://m.edsoo.ru/7f4181ce
but6mmorexa [IOK
24 4
MEKTPOMATHHTHAS HH 1y KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68 3 14.5
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IHOYPOYHOE IINTAHUPOBAHHUE

8 kiacce
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoabubie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KWHETUYECKON TCOPUHU 1 UX OIBITHBIE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HJOK
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrammueckue n amopgHbie TENa 1
p Pe https://m.edsoo.ru/ff0a5800
5 CmauuBaHME U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacliupeHue u cxaThue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK

U3MEHEHUs BHYTPEHHEN SHEPrUu

https://m.edsoo.ru/ff0a5c60
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bubmuorexa [JOK

10 Bujtet Tenonepearin https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTuueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BEIIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnnoreka [JOK
TemnooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacyer konmdecTBa TEIIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast paborta "Onpenenenue bubnuoteka [JOK
yAEJIbHON TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubnnorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlaGopatopHnas pabota "Onpexnenenue bubnnorexka [JOK
yAEJIbHON TEIIOTHI TUIaBIIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITNS. bu6mmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karolllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo Teme
"TermnoBele aBiaeHud. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
COTMPUKOCHOBEHHUH "

31

BzaunmopeiicTBue 3apssKeHHBIX TEII.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4
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3axon Kynona

DIIEKTPUYECKOE TOJIE.
HanpsikeHHOCTB AJIeKTPUUECKOro

bu6mmoreka [IOK

32
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 DneMeHTapHbIi 3apsa. CTpoeHue
aToma
34 [IpoBOIHUKY W TUAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAaHEHUS JEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymecTBoBanus. IcTOUHUKH bubmmorexa [JOK
yi ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3IEKTPUYECKOTO TOJI Ha TPOBOJIHUKHI 1
U AUDJIEKTPUKHU"
39 DNeKTpUUYECKUl TOK B MeTajlIax, bubnnoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas pabota
41 "N3mepenue u peryaupoBaHUe CUITbI 0.5 bubmmorexa [JOK
| P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
42 DIEKTPUUYECKOE HAIPSIKEHUE. 05 bubnnoreka [HOK

BoasT™merp. JIabopaTtopHas pabota

https://m.edsoo.ru/ff0a9e14
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"N3mepenue u peryiupoBaHue
HanpspKeHus"

ConpoTuBieHHE IPOBOAHUKA.

bu6mmoreka [IOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 AJIEKTPUYECKOTO CONPOTUBIICHUS bubnnoreka [HOK
MPOBOJHUKA OT €T0 JIMHBI, TUIOIIA I https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHust. 3akoH OMa 1 yd4acTka bubmmorexa [TOK
p ' y https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopuas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa, UIYIIETO YEPE3 PEZUCTOP, OT bubnmorexa LOK
» WY Pes p P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MTApaLICTBHOE
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBUJIa CIOXKEHUS HAMPSHKEHUN TIPU bubnmnorexa [JOK
MOCIEA0BATEIILHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
49 MpaBWJIa Ui CUJIBI TOKA MPU bubnuorexa [IOK
MapayieIbHOM COETMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenwne 3a1a4 Ha IprUMEeHEHHE
50 3akoHa Oma g pa3aInyHoOro bubnnorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEMHEHUS IPOBOIHUKOB
o1 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnmoreka [JOK
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Toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/ff0ab124

JlabopaTopHas pabora "OnpeneneHue

52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO 1 bubmmorexa [IOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUYECKHE LM U MTOTpeOuTenn
53 3IIEKTPUYECKON SHEPTUHU B OBIT Bubmaorexa ITOK
P p Y https://m.eds00.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "DIEeKTPUIECKUE 3apsbl.
54 3apsiKEHHbIE TeJla U UX bubmorexa [JOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoaercTeus. [1ocTOsTHHBII
AJIEKTPUYECKUM TOK"
KontponbHas paboTa mo teme
"DIEeKTPUIECKHE 3aPSIbL.
55 3a ﬂ)KeI})IHLIe Tea I/IpI/IX bubmmorexa LHOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIH
AIEKTPUYECKUN TOK"
56 ITocTostHHEIE MAaTHUTEI, UX
B3aHUMOIEHCTBHE
57 Ypok-uccnenosanue "N3yuenue 1 bubnmnorexa [JOK
I10JIE€H IMOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubnnorexa LIOK
https://m.edsoo.ru/ff0acOba
3emite
OmneIT OpcTena. MarauTHoe nose
59 JIIEKTPUUECKOr0 TOKa MarHuTHoe bubmmorexa [TOK
P https://m.edsoo.ru/ff0ac1d?2
T0JIe KaTyIIKH C TOKOM
[IpuMeHeHne >EKTPOMArHiuTOB B
bu6mmoreka [IOK
60 texHuke. JJaboparopuas pabota 0.5

"U3yueHue neicTBUsI MAarHUTHOTO

https://m.edsoo.ru/ff0ac74a
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T0JIsl Ha MPOBOAHUK C TOKOM"

61

DNeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcnons3oBanue
3JIEKTPOJBUTATENEH B TEXHUYECKUX
YCTPOKCTBAaX U Ha TPAHCIIOPTE.
Jlaboparopnas pabota
"KoncTpyupoBaHue v U3y4eHue
paboTHI AJIeKTpoaABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
3J'ICKTpOMaI“HI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

63

OnextporenepaTop. CriocoObl
MOJTYYEHUS FICKTPUIECKOI YHEPTHUH.
DNEeKTPOCTaHIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUH

64

65

66

[ToaroroBka Kk KOHTPOIBHOM paboTe
1o TeMe "DIIeKTpUYECKUe U
Mar"duTHbIE SBJICHUS"

KonTponbHas pabota mo Teme
"DJeKTpUUEeCKUEe U MarHUTHbBIE
SIBJICHUS "

PesepBHblIit ypok. Pabota ¢ Tekctamu
o teme "TemnnoBeie sBieHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBubIit ypok. Pabora ¢ Tekctamu
o teme "llocTosHHBII
AIEKTPUICCKUN TOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHelit ypok. Pabota ¢ TekcTamu
1o Teme "MaruuTHbIe sIBJICHHS"
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

v’ ®wusuka: 8-if kimacc: 6a30BbIil ypoBeHs: yueouux/ .M. Iepoimkun, A.N.
HBanoB. AkumonepHoe od0mectBo «M3natenbctBo «IIpocBerieHme»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HNUP®POBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HMHTEPHET
v bubmunoreka LIOK http://m.edsoo.ru/
v bubmuorexa IIOP www.school-collection.edu.ru
v O06pazoBarenbHas miatrgopma «Poccuiickas 2JIeKTpOHHAS IITKOJIa
https://www.resh.edu.ru/
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http://www.school-collection.edu.ru/
















YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

v’ ®usnka: 8-ii kiacc: 6a30BbIif ypoBeHb: yueOuuk/ .M. Iepsimkun, A.U.
MBanoB. Akimonepnoe obmectBo «M3natensctBo «IIpocBerienuey

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
v bubmuoteka I{OK http://m.edsoo.ru/
v bubmuoteka IIOP www.school-collection.edu.ru
v ObpazoBarenbHas miargpopma «Poccuiickas 3JIeKTpOHHAS IKOJIa»
https://www.resh.edu.ru/
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