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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTaBIsIeT Hanbosee sSiCHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UYECKUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHUs OTBOAUTCS B 8 Ki1acce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YUUTEIh JeacT BEIOOP MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOEHHOCTEH



O6y‘—IaIOI]_II/IXC$I, CIIMCKa SKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, nperaracMbix B paMKax
OCHOBHOTI'O TOCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IKG.



COJAEPKAHUE OBYUYEHUA
8 KVIACC

Paznen 1. TemioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJEKYISIPHO--KUHETUUECKOW TEOPHH.
CMaurBaHMe U KaWUISIPHBIE sBJICHMS. TEIIoBoe pacuIMpeHNe U CKaThe.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH DJHEpPruu:
TEeIUIonepeaavya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKLMS, U3ITyYEHHUE.

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

BrnaxHocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

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

3aKOH COXpaHEHMs M MPEBPALEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HaGmronenue 6pOoyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue siBneHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHre TerjaoBoro pacuIupeHus Tell.

5. M3MeHeHue naBieHusi raza Mpu U3MEHEHUM O0bEMa W HAarpeBaHUU WM

OXJIaXKICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPBHI.

7. Bunsl Tenonepenayu.

8. OxJaxaeHue Npu COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepiiieHur pabOoThl BHEIIHUMH CHIJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HabnrogeHue KUneHus.



12. HabnroeHue nmocTosiHCTBa TEMIIEPATYPhI ITPH TIIABJICHUH.

13. Mojaenn TEIIOBBIX ABUTATEIICH.

Paznen 2. JjekTpuyecKkue 1 MArHUTHbIE SIBJICHUSI.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYeCKuX 3apsnoB. BzaumopaelcTBue
3apspKeHHBIX  Tenl. 3akoH KynoHna (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

OnekTpuueckoe mnoje. Hanpspk€HHOCTH asnekTpudeckoro mofs. [lpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu saeKTpuYecKux 3apsoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpOBONHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECCTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUCCKHUI TOK B KUJIKOCTIX M razax.

Onekrpudeckass nenb. Cwia  TOKa.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BElIECTBA. 3aKOH Oma
IS ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DIeKTpUYECKUE 1IeTIH U TOTPEOUTENIN IJIESKTPpUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTostHEBIE MarHUTHL. B3anmoaencTBre MOCTOSHHBIX MAarHUTOB. MaroHuTHoe
rmoje. MarautHoe mojie 3eMIM M ero 3HaueHHWe g JKu3HH Ha 3emue. ObIT
Opctena. MarHuTHOE MOJI€ AIEKTPUIECKOro Toka. [I[puMeHeHne 2JIeKTpOMarHuToB
B TeXHHUKE. J[eliCTBME MAarHUTHOTO MOJIS Ha MTPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb
MOCTOSAHHOTO TOKa. Mcrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUMK. [IpaBuno Jlenua.

DNeKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

DJIeKTpU3aLus TeJl.

JIBa pozia 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DJIEKTPOCTAaTUYECKAS UHAYKIIMS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JlencTBUs SIEKTPUUECKOTO TOKA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DNEeKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIl pa3psia.

N3mMepeHune CHIIbl TOKa aMIIEPMETPOM.

N3MepeHune 37eKTPUIECKOTO HAPSIAKEHUST BOJIbTMETPOM.

PeocTaTt 1 Mara3ud COnpOTUBIICHUH.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBrE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIHAH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUH
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

€ro



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTHMKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX

pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B

YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

e — IPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
bu3ruecKol HayKu;

e — IIECHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

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

e —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYX JAEHUHU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKu;

e — OCO3HAaHHE BAXKHOCTU MOPAIBHO--3THUYECKHX IMPUHIUIIOB B JCATEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

e — OCO3HAHHE IEHHOCTU (UINYECKOM HAyKH KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

e — pa3BUTHE HAy4YHOU JIFOO03HATETBHOCTH, MHTEpPECa K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

e — OCO3HaHHME UEHHOCTH Oe3omacHOro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

e —copMHPOBAaHHOCTH HaBBIKA peIICKCUM, TPU3HAHUE CBOETO MPaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APyroro 4eJaoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHMUS;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JACHCTBHI C YyYETOM BIIMSHHUS HAa OKPYKAIOUIYIO CpELy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/Jadyd U TOJJCp KaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (pU3NUecKon 3a1auu Win
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJIOBEKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIICHHBIA M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAlUs, IJIaBJICHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TErIONpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3aLMUs TeN, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUSA IIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Ipupoze, usiydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsI, CHETa, AJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IMPHU3HAKU) (PU3UUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIrHsl, KOJIUIECTBO
TEIUIOTHI, yJEJIbHas TEIIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJIE3HOro JCHCTBUS TEIIOBOU
MalIuHbI, OTHOCUTENIbHAS BIIAXKHOCTH BO3IyXa, DJIEKTPUUECKUN 3apsif, cuia
TOKa, D3JIEKTPUYECKOE HANpsDKEHHE, CONPOTUBJIEHUE IPOBOJIHMKA,
yAETbHOE CONMPOTUBRIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO



TOKa), TpPHU ONHCAHWU TMPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIBb3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYMH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOLIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YUYEHHBIX 3aBUCUMOCTEU
(¢u3nYECKUX BENYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3Ysl OCHOBHBIE IMOJIOKEHUS MOJEKYJIAPHO--KHHETUYECKOU TEOPUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH IMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa i ydacTKa LEenu, 3aKOH
Jlxoynsa—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(OpMyYIUPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallM IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYEeCKuX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUIA,
(U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

peumate pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3YS 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUS 3a/ladyd 3allMChIBAaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JNAHHBIX I pElIeHHs 3aJauyd, BbBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTh PACUETHl M CpPABHHUBATh
MOJly4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIAHHBIMH;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yysl ONHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUsl MpU MU3IYyYEHUH OT LBETa M3Iydaromen (MOrJIONIaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATypbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBAa DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOBI;



BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHH, CPAaBHUBATH PE3YyJbTATh
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Ipyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOrO
CEUCHHMS U YACIBHOIO COIPOTHUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UOYIIEr0 4epe3 MPOBOAHMK, OT HANpsDKEHUs Ha  IPOBOJIHUKE,
UCCJIEIOBAHUE TIOCIEOBATENIBHOIO M MapajUIeIbHOTO  COCIMHEHHM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
PE3yJbTaThl MOJyYEHHON 3aBUCUMOCTH B BUJI€ TaOIUI U TpaUKOB, 1eTaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHY YCTaHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHBIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMUS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKHUX LEMNEd C
MOCJIEIOBATEIbHBIM U MapaJUIeIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3auyas
YCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieyeHusi 0€30MacHOCTH MpH OOpaleHnu ¢ nmpudopaMu u



TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO MOBEJICHMS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEYUBOMN MM MOXKET OBITh HEOCTOBEPHOM;

UCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--MTOMYJIIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YMCJIe MyOJINYHO MPEACTABIATE PE3YJIbTaThl IPOSKTHON
WJIM UCCIIEA0BATENIbCKON AEATENBHOCTH, IIPA 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYEHHBIM MOHSATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNNE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NeSATEIbHOCTb TPYMNIbl, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJIECICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne n/m P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. TermioBble iBJICHUSA
. bubnuorexa [JOK
11 7
CTpocHHe 1 CBOHCTBA BELLCCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHIM TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 M 6 1 1.5
ATHITTHbIC ABTICH https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie I[IpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KNHETUYECKON 1 bubnuorexa [IOK
TEOPUHU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mopaenu TBEpAOTO, JKUAKOTO U
3 ra3000pa3HOro COCTOSTHUI 1 bubmorexa LOK
P https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TeOpruu
5 Kpucrannnueckue u amopgHsbie 1 bubmuorexa [IOK
Tea https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWUISIPHOCTb. 1 bubmmoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
but6mmorekxa [IOK
7 TennoBoe pacIIMpeHHe U CxKaTUE 1

https://m.edsoo.ru/ff0a5a26
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Temnepatypa. CBsi3b TEMIIEPATYpPbI

8 CO CKOPOCTBIO TETNIOBOTO JIBHYKEHUS
YaCTHIL

9 BuyTtpennsist sneprust. CriocoOsr bubnuoreka [JOK
U3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bub6nmoreka IIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[Ipaktudeckoe

11 HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB bubmuoreka [IOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubmuoreka [IOK
TEIMIOEMKOCTb https://m.edso00.ru/ff0a6976
VYpaBHeHHE TEIIOBOTO OanaHca.

13 TennooOMeH u TEII0BOE brbmmorexa LTOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTtopHnast pabota

14 "HccnenoBanue sBICHUS bu6mmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsueit BoasI"

Pacuer kKonnuecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUHT
JlaGopaTtopHnasi pabota ) BuGmorexa LIOK

16 "OnpeneneHue yaeabHOU

TEIJIOEMKOCTH BenlecTna"

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
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DHeprus TomMBa. Y ieinbHas

bubnunorexa LIOK

17
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE
18 KpUCTAJIMUECKHUX Tell. Y AenbHas bubnmorexa LHOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TJIABJICHUS
JlaGopaTtopHnas pabota
19 "Onpenenenne yaeaIbHON TEILIOTHI Bubmiorexa OK
P y" https://m.edsoo.ru/ff0a72fe
IIJIABJICHUS JIbJIa
20 [TapooOpa3oBaHue U KOHICHCALIUS. bubmmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemioTa
napooOpa3oBaHUs U KOHJICHCAIIUH.
21 3a§I/ICI/If/IOCTL TeMIepaTyphbl bubmmorexa [JOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
29 pabora "Omnpenenenue bubmuoreka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemenue 3agau Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUS
KII/I TersioBoro aBUraTessi.
but6mmoreka [IOK
25 TenoBbIe ABUTATEIIH U 3allIUTA

OKpYXaroIlel Cpeasbl

https://m.edsoo.ru/ff0a7c7c
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26

3aKOH COXpaHEHMsI U IIPEBPALLICHUS
SHEPTUH B TEIUIOBBIX MPOLIECCaX

27

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMe ""TernnoBble SIBICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUM
BemiecTna"

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

28

29

KoHTpoinbHas pabora 1o Teme
"TerutoBble ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHHI BemiecTa"

Dnexrpuszanus Ten. JBa poga
ANEKTPUUYECKUX 3aPsI0B

bubnuoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenoBanue
"OnexkTpu3auus TeJa UHAYKIUEH 1
IIPU COIIPUKOCHOBEHUU"

31

32

33

34

B3anmonenicTBre 3apsyKeHHBIX Tell.
3akon Kymnona

DNEKTPUYECKOE TOJIE.
HanpsokeHHOCTB 2JIEKTPUUECKOTO
nosist. [IpuHnun cynepno3unuu
SIIEKTPUYECKUX MOJIEH

Hocurenu snexkTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsag. CTpoeHue
aToMa

[IpoBOgHMKYN U THUANEKTPUKH. 3aKOH
COXPAaHEHHUs IEKTPUUECKOTO 3apsiia

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a87e4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a8a0a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemienue 3amad Ha npUMEHEHHE
CBOMCTB 3JICKTPUUCCKUX 3aPsI0B

bubnunoreka LIOK
https://m.edsoo.ru/ff0a90cc
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DNEKTPUUECKUN TOK, YCIOBUS €TI0

36 cyuiecTBoBaHus. VICTOYHUKH bubmorexa [IOK
ym ' https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JleficTBUSI IEKTPUUYECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 AIIEKTPUIECKOTO IOJIS Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUUYECKHUH TOK B METAJLIaX, bubnnoreka [JOK
JKHJKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e¢
COCTaBHBIE YaCTH
Cwiia Toka. JlabopatopHas pabora

41 "3MepeHue B peryanpoBaHue CUJIBI 0.5 bubmorexa HOK

| P perymmp ' https://m.edsoo.ru/ff0a8bd6
TOKAa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonstmerp. JTaboparopHas padota 05 bubmmoteka IIOK
"H3MepeHune U peryIMpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsixeHus"

ConpoTuBiIeHHE IIPOBOTHHUKA.
43 Y eibﬁoe CcoII OTI/II)BneIiIHe bubmrorexa LHOK
g P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopartopHas paboTa
"3aBUCUMOCTB JIEKTPUYECKOTO
bubnunorexa LIOK
44 CONPOTHUBIIEHUS ITPOBOIHHUKA OT €r0 1

JUTMHBI, TJIOIAAH [TOIEPEYHOro
ceyeHus u marepuana”

https://m.edsoo.ru/ff0aa738
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3aBUCUMOCTDH CHJIBI TOKA OT

45 HanpshkeHus. 3akon Oma s bubmorexa LHIOK
p ’ s https://m.edsoo.ru/ff0aa44a
y4acTKa Ienu
JlaboparopHas paboTa
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
46 TOKA, HAYILETO YEPE3 PEZUCTOP, OT bubmorexa LIOK
» Y pe3 p P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HalnpspKeHUs Ha pe3uctope”
47 [TocrenoBarenpHOE U apalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
48 MpaBUJIa CIIOKEHUS HAIIPSKEHUI bubnnorexa [JOK
MIPY MOCIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopHas pabota "IIpoBepka
49 IIPaBWJIa AJIs CUJIBI TOKA IIPU bubmuoreka [IOK
MapajuIeIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Aj1d pasInyHOTO bubmmorexa TOK
P https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOTHUKOB
Paborta 1 MomHoOCTH
51 2JIEKTPUYECKOTO TOKa. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGopaTtopHnast pabota
" bubnuotexa [JOK
52 Omnpenenenue padOTH M MOIITHOCTH

3JIEKTPUYECKOro ToKa"

https://m.edsoo.ru/ff0ab3e0
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DJNIEKTPUUYECKHE LIETTH U
NOTPEOUTEITH AIEKTPUIECKON

bubnunorexa LIOK

53
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHUE
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsi/bl.
54 3apsoKeHHBIE TENA U UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoercTBus. [TocTosTHHBIH
SJIEKTPUYECKUM TOK"
KonTtponpsHast pabora o Teme
"JJjIeKTpUUECKUE 3aPsIIbL.
55 3a }I)KCI:IHLIG Tela I/IpI/IX bubmorexa HOK
p N . https://m.edsoo.ru/ffOabea8
B3auMoercTeus. [1ocTosTHHBIH
3JIEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue 1 bubnmnorexa [JOK
MOJIEH MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe noje. MaraHuTHoe 1oJjie
but6mmoreka [IOK
58 3eMIU U ero 3Ha4YeHHe JUI SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emMiie
OmneiT OpcTena. MaruuTtHoe mose
59 3JIEKTPUYECKOTO ToKa MaruuTHO€E bubmorexa HOK
p https://m.edsoo.ru/ff0acld2
MOJIe KaTyIIKH C TOKOM
[TpuMeHeHre SIIEKTPOMAarHUTOB B
50 texHuke. Jlaboparopnas pabora 05 bubmuoreka [IOK

"U3y4yeHue neicTBUSA MAarHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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61

62

63

64

3JI€KTpOI[BI/II‘aTeJIB IHOCTOAHHOI'O
Toka. Mconp3oBanue

SHGKTpOHBHFaTCHGﬁ B TEXHHUYCCKHX

YCTPOMCTBAaX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboThl AneKTpoaBUTaTENS "

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHYKLIHH.
[IpaBuino Jlenna

Dnektporereparop. CrocoOs
MOJTYYCHHUS DIICKTPUICCKON
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe

10 TeMe "DIJIEKTpUUECKHE U
MarHuTHBIE SIBJICHUS"

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

65

KonTponbHas pabora no teme
"DNeKTpUuYeCKue U MAarHUTHBIE
SABIEHUS"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

66

67

PesepBHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUd"

PesepBHslit ypok. Padorta ¢
TekcTamu 1o Teme "[1oCcTosTHHBIM
ANEKTPUYECKUM TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0accbe

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6
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PesepBHblit ypok. Pabora c

68 TEKCTaMU 110 TeMe "MarauTHele 1
sBjeHus"
OBULIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME







