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HOACHUTEJIBHAA 3AIIMCKA

CopneprkaHue mporpaMMbl HalPaBJICHO HA POPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aIuIo U3y4eHUs] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOKHOCTH TIpeIMETa
B peamm3anuu tpeboBannii ®I'OC OOO K miaHUPyeMbIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yibTaTaM
o0y4eHus1, a TaK)Ke MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YU4EOHBIX MPEJIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUsL.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA)

Kypc ¢pusnkn — cucreMooOpa3yromuid Aj1si eCTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI JIe)KaT B OCHOBE MTPOLIECCOB U SBJICHUI, N3y4aeMbIX XUMHEH, OMOJIoTnel, acTpOHOMUEH
u ¢usnueckoil reorpadueil. @u3znka — 3T0 NMPEAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPa, HO U IPEJOCTaBiseT HauboJiee sicHble 00pa3iibl IPUMEHEHHUS] HAYYHOTO
METO/Ia MO3HAHMUs, T.€. ClI0c00a NOIy4EHUs JOCTOBEPHBIX 3HaHU 0 mupe. Hakonen, gusuka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH J1aTh IMIKOJbHUKAM
IpeJCTaBIeHHE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAIOCTH CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMUSL.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHON Macchl 00yJaromuxcs,
KOTOpbIE B lajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U IIOJrOTOBKA TAIAHTIIMBBIX MOJIOABIX JIIOJCH JUIS IIPOJNOJKEHUS
o0Opa3oBaHus U AajgbHEHIIEH TPopecCnOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
HCCIIEIOBAaHUI U CO3JaHUM HOBBIX TEXHOJIOIHH. COrnacHo MPUHATOMY B MEXIyHapOJAHOM COOOIECTBE
omnpenenenuto, EctecTBeHHOHay4YHasi TpaMOTHOCTh — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMATh aKTUBHYIO IPaX-
JAHCKYIO TMO3ULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAECAMU. HaydHO rpaMOTHBIN YEJIOBEK CTPEMHUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CeIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO OOBACHATH SIBJICHUA,
— OLCHHMBATH U IIOHUMATh 0COOEHHOCTH HAy4IHOI'O UCCJICNI0BAHNA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC NOKA3aTCIILCTBA JIS ITOJIYYCHH S BBIBOOB.

N3yuenue ¢puznku cnocoOHO BHECTH pelIarouii BKIaa B GOpMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTHU O0yYarOIMINXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

Lenu n3yyenus (U3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
IpernoiaBaHus yueoHoro npeamera «Pu3nkay B 00pazoBaTeabHbIX opranuzausax Poccuiickoit denepanumy,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBEpKIEHHOH pemenreM Kosteruu
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, nporokod ot 3 aexkadps 2019 r. Ne [TK4BH.

Lenu u3ydyeHus: GU3UKH:

— TNpUOOpeTeHHe UHTEpeCca U CTPEMIICHHUS 00YJaIOIIMXCS K HAYYHOMY U3YYEHHUIO TTPUPOIBI,
pa3BUTHE WX MHTEIUIEKTYalIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC NO3HAHUA U (I)OpMI/IpOBaHI/Ie HUCCICA0BATCIBCKOI'O

OTHOIICHUS K OKPY’KAlOIUM SBJICHUSIM,



— (opMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS MAaTEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (dopmupoBaHKE MPEACTABICHUI O POJIM PUUKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BUTHUE NPEACTABIECHUIN O BO3MOXHBIX chepax Oyayliei npodeccnoHaIbHOM 1A TENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTKkeHHe 3TUX 11eJIel Ha YPOBHE OCHOBHOTO 00111€T0 00pa30oBaHus 00€CTI€UNBACTCS pEIICHUEM
CIICAYIOIINX 3a1a4:

— TpUOOpETeHHEe 3HAHMI O JUCKPETHOM CTPOCHUU BEUIECTBA, O MEXaHUYECKUX, TETUIOBBIX,

QJICKTPUYCCKHUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX

— MpUuoOpeTeHrne YMEHUI OMHUCHIBATh U OOBACHITH (PU3UUECKUE SBJICHUS C UCIIOJIH30BAHUEM
MOJIyYCHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEILIEHUs MPOCTEUIINX PACUETHBIX 3a]1a4 C UCIOIb30BaHUEM (PU3MUECKUX

MO)]eJ'IeI\/’I, TBOPYECCKUX U MPAKTUKO-OPUCHTHPOBAHHLIX 3a/1a4;

— pa3BUTHE YMEHUI HAOII01aTh IPUPOIHBIE SABJICHUS U BBITIOJIHATH OMBITHL, Ta0OpaTOpHBIE PaOOTHI U

OKCIICPUMCHTAJIBHBIC UCCICIOBAHUS C UCITIOJIB30BaHUEM U3MECPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE TPUEMOB pabOTHI ¢ HHPOpMAITHEH PU3NIECKOTO COACPIKAHNUS, BKITFOUast HHPOPMAIIUIO O
COBPEMEHHBIX JOCT)KEHUAX (PU3MKH; aHAIN3 U KPUTUYECKOE OI[EHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O chepamMu MpoheCCHOHATBHON JACATEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrM ¢ PI'OC OOO dusuka sBiseTcs 00s53aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOurero oopazoBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydyeHue pu3nku Ha 6a30BOM ypoBHE B 8
Ki1acce B 00péMe 68 yacoB 1o 2 yaca B HEJNENIIO.



COJAEPKAHME YYEBHOI'O ITPEJIMETA

Pa3zgen 1. TensioBbIe ABJIEHUSA

OcHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOpUN CTPOEHUS BellecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJI. ONBITHI, IOATBEPKIAIOLIUE OCHOBHBIE MOJI0KEHHS MOJIEKYJISIPHO-KHHETUYECKON TEOPHUU.

Monenu TBEpAOTO, KUAKOTO U ra3000pa3HOro cocrosiHui BemecTsa. Kpucramiueckue u amopgHbie Tena.
OObsicHEHUE CBOICTB ra3oB, )KMJIKOCTEN U TBEPABIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJIPHO-KMHETUYECKOM
teopun. CMauynBaHUE U KaNWUISIpHBIE ABJIeHUS. TeroBoe pacuupeHue 1 cKaTue.

Temnepatypa. CBsi3b TEMIIEPATyphl CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YaCTHUIL.

Buyrpennsis sneprus CriocoObl n3MEHEHHS BHYTPEHHEH SHEPTHH: TeIUIonepeada i COBEPIICHHE PadOTHI.
Bunel Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKIHUS, U3TyUEHHUE.

KonunuectBo TemnoTel. Y aenbHas TEIIOEMKOCTh BelleCTBa. TenIo00MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 6anaHca. [InaBnenrne u oTBepieBaHUEe KPUCTAUIMYECKUX BELIECTB. YENIbHAs
tertoTa ruiaBsienus. [TapooOpazoBanue u konnencanus. Mcmapenne (MC). Kunenne. Y nenpHast Teniora
napoo0Opa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(hEpHOro JaBieHus. BiaaxxHOCTb BO3ayxa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHUSI.

[Tpunnumer padoTs! TermnoBeix apurareneil. KI1/] temmoBoro neuratens. TenaoBbie IBUTATENN U 3alTUTa
okpyxaromieit cpeapl (MC). 3akoH coxpaHeHUs U MpeBpallleHns SHEPruH B TeIJIOBbIX mpoteccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO JIBHKEHUS

. Habmonenue nuddysun

. HaGmonenue siBleHnii CMauyuBaHUSI U KaMILIISIPHBIX SIBJICHHUMA

. HabGmonenre TerioBoro pacimpeHust Te

. I3MeHeHue naBneHus ra3a mpu U3MEHEHNH 00bEéMa U HarpeBaHUU WIIH OXJIKICHUN
. [IpaBuita u3mMepeHus TeMIiepaTypbl

. Bugpl Teruionepenaun

. OxyakJieHre Tpu COBEPIICHUN PabOTHI
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. HarpeBanwue nipu coBepiiieHHH padOThl BHEIITHUMH CHIIAMHU
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIICCTB

11. HaOmronenne kuneHus

12 .HaOnroieHre MOCTOSIHCTBA TEMIIEPATYPhI IPH TIABJICHUH
13. Moeny TEeIIOBBIX IBUraTenen

Jlabopamopnwie pabomot u onvimaul

1. OnbIThl 1O OGHAPYKEHUIO NIEHCTBUSI CHII MOJIEKYJISIPHOTO MTPUTSHKEHUS

2. OnbIThI IO BBIPALMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MITH caxapa

3. OnbIThl 10 HAOMIOICHHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI

4. OmnpeneneHue 1aBjleHUs BO3/lyXa B OaJuIOHE MINPHLA

5. OnbITH, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JaBJICHUS BO3/AyXa OT €ro 00bEéMa M HarpeBaHUs WK
OXJIaXKICHUS

6. IIpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIONKA )KUAKOCTH B TEPMOMETPUYECKOHN TpyOKe
OT TEMIIEPATYPHI

7. HaGmroieHre n3MeHeHusi BHyTPEHHEH SHepruM Tefa B pe3ysibTaTe Terionepeiaund U paboThl BHEIIHUX
CHJI

8. UccnenoBanue sBICHUS TEIIOOOMEHA TPU CMEUITMBAHUN XOJIOHOW M ropsiueit BOJIbI

9. Onpenenenne KOIUUECTBA TEIIIOTHI, TTOJTY4EHHOTO BOJION MPHU TEIIOOOMEHE C HarpeThIM

MCTAJUIMYCCKUM NUIIMHAPOM



10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mpoiiecca UCIIapeHust

12. OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3AyXa
13. Onpenenenue yaenbHOM TETIOTHI TUIABJICHHUS JIb/IA

Paznen 2. 3HeKTpH‘leCRI/Ie U MAaroHuTHbBIC AABJICHUS

Onektpuzarus Ten. [[Ba pona snekTpuueckux 3apsanoB. BzauMoeiictBue 3apsokeHHbIX Tell. 3akoH Kynmona
(3aBUCHMOCTD CUJIbI B3aUMOAEUCTBHUS 3apPSKEHHBIX TEJI OT BEJIMUMHBI 3apsAI0B U PACCTOSIHUS MEXKY T€JIaMu).

Onextpuueckoe nose. Hanpsox€HHOCTh 35eKkTprueckoro noJjs. [IpuHiun cynepno3unum 31eKTpUYecKuX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu anexTpuueckux 3apsaoB. DiieMeHTapHblIi anekTpuyeckuil 3apsia. Ctpoenue aroma. [IpoBoaHuku
U AUBJIEKTPUKH. 3aKOH COXpAHEHUS AJIEKTPUUECKOro 3apsa.

DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.
JIecTBUS 2IEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KHUJIKOCTAX
U raszax.

Onektpuyeckas 1enb. Cuiia Toka. DnekTpudeckoe HanpspbkeHue. CompoTUBIEHUE MPOBOAHUKA. Y ACTTbHOE
conpoTHBIIeHUE BemiecTBa. 3akoH OMa i yyactka nenu. [locnenoBaTenbHoe U napajijieibHOE COeAMHEHNE
MIPOBO/IHUKOB.

Pabota u MOITHOCTE 37eKTpUUEcKOro Toka. 3akoH Jxoymns— Jlenna. Dnekrpuueckue Henu 1 NoTpeouTenn
ANIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3amMbIKaHUE.

[ToctostHHbIE MarHuTHl. B3anMonelicTBUE MOCTOSHHBIX MArHUTOB. MarHUTHOE noJie. MarHuTHOE MoJie
3eMJIi U ero 3Ha4YeHue Jyis )kUu3HU Ha 3emuie. OnbIT Dpcerena. MarHUTHOE MOJIe SJIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE. J[elicTBME MarHUTHOTO IOJIs1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEIb MTOCTOSIHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOUCTBAX U
Ha TpaHCHOpTE.

Omnbiter Dapanes. SABneHue snekrpoMarauTHON HHAYKIUU. [IpaBuio Jlenmna. DnexrporeHeparop. CrocoOs
MOJIyYEHUS DIIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMU Ha BOZOOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu

DnexTpusarus el

JIBa posia 3NEeKTPUUECKUX 3apsAI0B 1 B3aUMO/ICHCTBHE 3apsyKEHHBIX Tell
YCTpoHCTBO U IEUCTBUE AIEKTPOCKONA

DneKTpocTaTU4YeCcKass MHIyKIUs

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3aPsI0B

[TpoBOTHUKY U TUAIIEKTPUKH

MonenupoBaHue CUTIOBBIX JTHHHUH AIEKTPUIECKOTO MO

HcTouHrKH TOCTOSTHHOTO TOKA
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JlelicTBUS SIEKTPUUECKOTO TOKA
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. I/ISMepeHI/IC CHJIbI TOKAa aMIICpMETPOM
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. I/I3MepeHI/Ie QJICKTPUYCCKOTO HANPAKCHUA BOJBTMETPOM

[N
s

. Peocrar u marasun COHpOTI/IBJ'ICHI/Iﬁ
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. B3aumoeicTBre NOCTOSHHBIX MarHUTOB

=
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. MO,Z[CJ]I/IpOBaHI/IC HCEBO3MOXHOCTH pa3ACIICHHA IOJTIOCOB MarHuTa

o
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. MO,Z[CJ]I/IpOBaHI/IC MarHUTHBIX MOJIE€H IOCTOSHHBIX MarHUTOB

=
oo

. OnbIT Opcrena



19. MarnuTHOE 1oJie TOKa. DIEKTPOMarHuT

20. JleiicTBME MarHUTHOTO TIOJISI HA TPOBOIHUK C TOKOM

21 DnexTpoBUraTesb IOCTOSIHHOIO TOKa

22. VccnenoBanue SBICHUS SJICKTPOMArHUTHOM WHIYKITUU

23. OnbiTel Dapanes

24. 3aBUCHMOCTb HAIPABJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHIA €r0 BOZHUKHOBEHHUS

25. DIeKTpOreHepaTop MOCTOSTHHOTO TOKa

Jlabopamopusie pabomul u onvimul

OnBITHI 110 HAOTIOACHUIO AIEKTPU3AINH TEJ MHIYKIIUEH U TIPU CONTPUKOCHOBEHUHT
UccnenoBanue AeCTBUS 3JIEKTPUUECKOTO OIS HA MPOBOJHUKHU U TUAJICKTPUKH

COopxka u mpoBepka pabOThI IIEKTPUUECKOMN 11T TTOCTOSTHHOTO TOKa
N3mepenue u perynmpoBaHue CUIIBI TOKA
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N3Mepenne u perynmpoBaHUe HAMPSKEHUS

6. HccrenoBanue 3aBUCHMOCTH CHITBI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha Pe3UCTope

7. ONBITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPHUIECKOTO COMPOTUBIICHHUS MPOBOJHUKA OT €T0 JTHHBI,
IIJIOIIAIM MTOTIEPEYHOT0 CEYEHUS U MaTepHralia

8. TIpoBepka mpaBuiia CIOXKEHUS HAMPSIKSHUH TTPH MTOCIIC0BATEIFHOM COSTMHEHUH JIBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia UTsi CHITBI TOKA TTPH NAPAIIEIEHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP

11. Onpenenenue MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOpE

12. ViccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, UAYILET0 Yepe3 JaMIOUKy, OT HAlpsKEHUs Ha Hel

13. Onpenenenune KIIJ] narpeBaremns

14. ViccnenoBaHre MarHuTHOTO B3aMMO/ICHCTBHSI TOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO MOJI OCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUH U pa3AeieHun

16. VccnenoBanue AeWCTBUSA AJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KAaTYIIKU C TOKOM U MarHura oT
CUJIbI TOKA U HAIlpaBJIEHUS TOKA B KaTyIIKe

18. M3yueHue neicTBUS MAarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBaHue U H3yd4eHHE PabOTHI 3JIEKTPOJBUTATEINS

20. Uzmepenune KI1J] anekTpoaBuraTenbHOM yCTaHOBKH

21. OnbITHI IO UCCIIEIOBAHUIO SIBIICHUS SJIEKTPOMArHUTHON UHIYKIIMU: UCCIIeI0OBaHNE U3MEHEHUN
3HAQUYEHMS ¥ HAPABJICHUS] UHAYKIIHOHHOTO TOKa



INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Nzyuenne ¢pusnku B 8 Ki1acce HAMpaBJICHO HA JIOCTHKEHUE 00yYarOIUMUCS THYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe 6ocnumanue:
— IMpOSIBJIIEHHE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOHN (PU3NUECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u 0yxo6no-npascmeennoe 60cnumanue:

— T'OTOBHOCTH K aKTUBHOMY Yy4aCTHUIO B O6CY)KI[€HI/H/I 06HI€CTB€HHO-3H&'—II/IMI)IX " 3THYCCKHUX HpO6J'IeM,

CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KeHI/Iﬁ q)HSI/IKI/I,
— OCO3HaHHMEC BaA’)KHOCTHU MOPAJIbHO-3THYCCKHUX IMMPHUHIUIIOB B JCATCIbHOCTH y‘IéHOFO.
Icmemuueckoe eocnumanue:

— BOCIPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HaAyKU: €€ TapMOHUYHOTO TOCTPOEHUSI, CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.
l[enuocmu HAYYHO20 NO3HAHRUAZ

— OCO3HaHHE HEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HaHUsI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

— pa3BUTHE HAY4YHOH JIF0O03HATEIILHOCTH, HHTEPECca K UCCIIeI0BATENbCKON AEATEIbHOCTH.
Dopmuposanue Kyibmypsl 300p08b5 U IMOUUOHATLHO20 ONA2ONOTYHUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH ITpaBHJI 0e30macHoOro INOBEACHM HAa TPaHCIIOPTE, HA AO0POrax, € SJICKTPUUCCKUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIIOBUAX;

— c(hopMHUPOBAHHOCTH HaBbIKa peduieKCHH, TPU3HAHUE CBOETO MpaBa Ha OMUOKY U TAKOTO K€ MpaBa y
JPYroro 4eioBeka.

Tpyooeoe socnumanue:

— AKTUBHOE Y4acTHe B PEIICHUU MPAKTUUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTHYECKON U COIMAILHOM HANIPaBICHHOCTH, TPEOYIOIIUX, B TOM YHCIEe U (PU3NUecKux
3HAHUH;

— HHTEpec K MPaKTUYECKOMY H3YYEHUIO MpOQecCcHii, CBA3AHHBIX C (PHUIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH 711 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA TOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCJEICTBUM IJI OKPY)KaIOL[Ieﬁ CpCabIl,

— OCO3HaHHEe TI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOIEM U IMyTel WX PEIICHHS.
Aoanmauusa o0yuarouie2oca K U3MEHAUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOIL CPeObL:

— TOTPeOHOCTH BO B3aUMOJCHCTBUH MIPH BHITIOJTHEHUN UCCIICIOBAaHUM U MPOEKTOB (pU3HUeCKOi

HAMPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIICTCHTHOCTH UCpe3 MPAKTUUCCKYIO NCATCIbHOCTD,

— noTpeOHOCTh B (GOpMUPOBAHUM HOBBIX 3HAHHIA, B TOM YHuciie POPMYIHUPOBATh UJCH, TOHSATHS,



TUTNOTE3bl 0 (PU3MYECKUX OOBEKTaX W SIBIICHUSX;
— OCO3HaHHE JCPHUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 001acTu (PU3HKY;
— TMJIAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUU HOBBIX (DU3MUECKUX 3HAHU;

— CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATL B3AUMOCBA3U ITPUPOILI, 06H_I€CTBa U 3KOHOMHKH, B TOM

YHCIIe C UCIOIb30BaHUEM (PU3NICCKUX 3HAHUM;
— OIICHKA CBOUX JEMCTBUI ¢ y4ETOM BIMSHHS HA OKPYKAIOLIYIO CPEAY, BO3MOKHBIX TJI00aIbHBIX
HOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcanbHbIE TO3HABATEIIBHBIE IEHCTBUS

Ba3zoevie nocuueckue oeticmeusn:
— BBISBISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHH);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUHA, OCHOBAHUS JJ1s1 000OIIECHUS U CPAaBHEHHUS;

— BBISBJIATh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCCMaTPUBAEMBbIX (aKTaxX, TaHHBIX U HAOIIOICHUSX,

OTHOCIIINXCA K (1)I/ISI/I'-ICCKI/IM SIBJICHUSAM,

— BBIABJIATh NPUYHUHHO-CJICACTBCHHBIC CBA3U ITPHU U3YYCHHUN (1)I/I?>I/ILIGCKI/IX SIBJICHUI U mponecCoB,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIJIBHUT'AaTh

THUITIOTE3bI O B3ANMOCBA3IX @HSH‘IGCKI/IX BCJIIMYUH,

— CaMOCTOSTEIHLHO BHIOMPATh CIIOCO0 perieHus yaeOHoM pusndeckoit 3a1aun (CpaBHEHNE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BEIOOP HanboJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHEB).

Ba3zoenie uccnedosamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIIC0BATEILCKUI HHCTPYMEHT ITO3HAHUS;

— IIPOBOAMUTH I1IO CaMOCTOATCIIbHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHSH‘ICCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUC (bn31/1qec1<oro SIBJICHUS

— OLCHUBATh HAa IPUMCHHUMOCTb U JOCTOBCPHOCTH I/IH(l)OpMaI_II/IIO, IMOJIYYECHHYIO B XOI€ UCCICA0BaHMA
WA OKCIICPpUMCHTA,

— CaMOCTOATCIIbBHO Q)OpMYJ'II/IpOBaTb 0606IHCHI/I$I " BBIBOJBI 110 pE3yJibTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

— IIPOrHO3HUPOBATHL BO3MOIKHOC ):[anLHeﬁLuee Pa3BUTHUC (1)I/ISI/IIIGCKI/IX IMpOoLCCCOB, a4 TAKIKC BbIABUI'ATH
MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmayueii:

— TPUMEHSTDH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTBI U 3alpOChI IPU TIOUCKE U 0TOOpe MHPOPMALIUU UITH
JAHHBIX C YYETOM IpPEII0’KEHHON yueOHOH (u3nuecKoil 3a1auu;

— AHAJIMU3UPOBATH, CUCTCMATHU3UPOBATH U UHTCPIIPCTUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUJOB U (I)OpM
MPCACTABJIICHUSA

— CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (JOpMY MpeAcTaBIeHUs HHPOPMALUH U UIUTIOCTPUPOBAThH
pelaemMble 331a41 HECJIOKHBIMU CXEeMaMH, IarpaMMaMu, MHOU rpadMKoi U X KOMOMHALIUSMH.

YHuBepcaabHble KOMMYHUKATHUBHBIC IEHCTBUS



Obwenue:

— B X0Jie 00CYXJIeHHs YUeOHOTO MaTepuaia, pe3yIbTaToB Ja00opaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY 00CYKJaeMO TEeMbI U BBICKA3bIBATh UJICH, HAIICTICHHBIC HA PEIICHUE 3a/1a4H U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMU IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasinyue ¥ CXOACTBO MO3UIMHI; BBIPAXKATh CBOO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHITOJIHEHHOTO (PM3MUECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEI0BaHUs, TIPOEKTA).
Coemecmuasn 0esamenvbHOCHb (COMPYOHUUEC60):

— IMOHMUMAThb U UCII0Jb30BATh IIPEUMYIICCTBA KOMaHI[HOﬁ n HHI[HBHI[yaHBHOﬁ pa6OTI)I IIpyu pCIICHUN

KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSITEIHHOCTH, OPraHU30BBIBATH JIEHCTBUSI 1O €€ JOCTUKEHUIO:
pacrpeiensaTh poJik, 00CYK1aTh MPOIIECCH U PE3YJIbTAaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBIIIOJIHATH CBOIO YaCTh pa6OTBI, JOCTHUTasA Ka4CCTBCHHOI'O pE3YyJIbTaTa 10 CBOEMY HAIIPAaBJICHUIO U

KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHAbI;
— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B O6H.[I/II71 IMPOAYKT 110 KPUTEPUAM, CAMOCTOATCIIBHO

chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

YHuBepcaabHbIE PEryISTUBHBIE ACHCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISTH IPOOJIEMBI B )KH3HEHHBIX U Y4€OHBIX CUTYAIHX, TPEOYIOMNX /ISl PEIICHHS (PU3MIECKUX
3HAHMIA;

— OPUEHTUPOBATHCS B PA3IMUHBIX NOIX0AaX MPUHATHUS pElIeHUN (MHIUBUyaIbHOE, IPUHSATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIOif);

— CaMOCTOSITEJBHO COCTABIATH aITOPUTM pelieHus (GU3HMUeCKOH 3aa4i WK IJIaHA UCCIIEA0BaHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapUAHTHI PELICHUM;

— JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.
Camoxonmponys (peghnexcusn):
— JIaBaTh aJICKBATHYIO OLIEHKY CUTYAIlH U IpeiaraTh MiaH e€ N3MEHEeHMS,

— OOBSCHATH IPUYUHBI IOCTHXKEHUS (HETOCTUKEHNUS) PE3YNIbTAaTOB JEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDb KOPPCKTUBEI B ACATCIIbHOCTD (B TOM YHCJIC B XO BBIIIOJTHCHUA (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX 06CT05{TCJ'H>CTB, HN3MCHHUBIINXCSA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OI(,
BO3HHKIIINX prI[HOCTCﬁ;

— OLICHHBATb COOTBCTCTBUC PC3YyJibTaTa LICJIIN U YCIIOBUAM.
3M014u0HaJleblﬁ unmeJiiexkm:

— CTaBHTh ce0s HA MECTO APYroro 4€jJoBCKa B XOAC CIIopa UM JUCKYCCUH Ha HAYYHYIO TEMY,

IMOHUMATb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYTOTO.



Ilpunamue ceoa u opyzux:

— TIpU3HABaTh CBOE MPABO HA OMIMOKY IPU peHICHNU (PU3UUECKUX 3a7a4 WU B YTBEP)KICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHBIC pe3ynbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCT Y 00YUAIOITUXCS

YMEHHMN:

— HCIIOJIb30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE aTOMOB M MOJIEKYIL,
arperaTHbBIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tela, HACBHIIIEHHBIA U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, IEKTPUUIECKOE M0JIE, IPOBOJHHUKHN U TUIIEKTPUKH, TOCTOSHHBIN

AIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuuaTh SABJIEHUS (TEIIOBOE paclIipeHHe/cikaTie, TeIionepeaaya, TeIoBOe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SIBICHUS, UCTIAPEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepneBaHmE), KUTICHUE, TETIONEpeada (TeTIONMPOBOIHOCTD, KOHBEKIIUS, U3IITYyUE€HHUE); DIICKTPH3AIIUS
TeJ, B3aUMO/ICHCTBHE 3apsJIOB, ICUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, ACHCTBHE MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsI MHIYKIIHS ) TIO OTIH -
CaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE

SIBJICHHE;

— pacro3HaBaTh MPOSBIECHUE M3YYCHHBIX (DU3MUECKHX SIBICHUH B OKPY)KAIOIIEM MHpE, B TOM YHCIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalMIIISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAILJIBI B IIpUpoae, n3inyuenue ComHila, 3aMep3anue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
POCBI, TYMaHa, UHEs!, CHETa; AIEKTPUYECKHE SIBJICHUS B aTMOC(hepe, NMEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Moo CoB, poJib MArHUTHOTO MOJIS 71 )KU3HU Ha 3eMJie, MOJISIPHOE CH -
SIHUE; TIPH 3TOM N1E€PEBOIUTH MPAKTUUYECKYIO 3a7]a4y B YUeOHYI0, BBIJICNATH CYILIECTBEHHBIE
CBOMCTBa/NpU3HAKN (PU3NYECKUX SBICHUM;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SABJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIUAa, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BC€IICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa30BaHI/I${, YA€IbHasA TCIIOTAa CrOpaHuAa
TOIIJINBA, KOSCI)CI)I/II_II/ICHT IIOJIC3HOT'O ,Z[eﬁCTBHH TEIIOBOM MalllrHbI, OTHOCUTCJIbHASA BJIA)KHOCTH BO3/1yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsn, Chjia TOKa, SJICKTPUUCCKOC HAIIPAKCHUE, COIIPOTUBJICHHUEC ITPOBOJHNKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta U MOITHOCTD 3JICKTPUICCKOT'O TOKa); IIpHU OIMMCAHUH ITPABUIIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHUIIBI (1)I/I3I/I‘I€CKI/IX
BCIINYMH, HAXOIUTH (I)OpMy.]'ILI, CBA3bIBAIOIIUEC TAHHYHO (1)H3qucxy10 BCJIMYHHY C IPpYIr'UMHU BCJIIMYMHAMU,
CTPOUTH Fpa(l)I/IKI/I HN3YYCHHBIX 3aBHCHUMOCTEN (1)I/I3I/I‘leCKI/IX BCIIMYHH,

— XapaKTEepHu30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS U ITPOLCCChI, UCTI0JIb3YI OCHOBHBLIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN mnoJjen
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3apsJad, 3aKOH Owma AJId y4aCTKa LCIHU, 3aKOH I[)I(OYJ'ISI -
.HCHI_[E[, 3dKOH COXPAaHCHUS SHCPIUH; IIPU 3TOM JaBaTh CIIOBECHYIO (I)OpMy.TII/IpOBKy 3aKOHa M 3aIl1MChIBAaTh
€ro MaTCMaTUICCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH 00BSIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,

($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIC 3a/1auu B 2 - 3 IeHCTBUS, UCTIONb3YS



3aKOHBI U (JOPMYJIBI, CBSA3BIBAIOIINE (PH3UUECKUE BETUUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJauu
3aMMChIBAaTh KPaTKOE YCIOBUE, BBISABIATH HENOCTATOK JAHHBIX JUIA PEIIECHUS 3aJa4, BEIOUpaTh 3aKOHbI
1 GopMyIBl, HEOOXOIUMBIE /ISl €€ pelIeH s, IPOBOIUTH PACYETHI M CPABHUBATH TOTYUYEHHOE 3HAUCHHE

(bI/I3I/I‘IeCKOﬁ BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU,

— pacio3HaBaTb HpOGJIeMBI, KOTOPBIC MOXHO PCHIUTH IIPU IMOMOIIN (1)I/I3I/I‘I€CKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMCAaHUC UCCIICAOBAHMs, BBIACIATE IIPOBEPACMOC NMPCAIIOJIOKCHNUE, OUCHHUBATL IMIPAaBUJIBHOCTD IMOPAAKa
MMPOBCACHUA NUCCIICAOBaHMsA, ACJIaTh BbIBOIbI;

— TIPOBOJMTH OIIBITHI IO HAOIIOACHNIO (PU3NYECKUX SIBICHUHN MM (PU3UYECKUX CBOKCTB TE
(KanuIsipHbIE SIBJIEHUS, 3aBUCUMOCTD JJaBJIEHMSI BO3yXa OT €ro o0bEMa, TeMIepaTypsl; CKOPOCTH Mpo-
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYCHNH OT L[BETA U3ITy4aroleH/OTIONaroNnel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJbI OT TEMIEPATYPhI KUAKOCTH U IIIOLIAIN €€ TOBEPXHOCTH; SJIEKTPU3ALUS TEI
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIeH IOCTOSIHHBIX MarHUTOB; JEMCTBUSI MarHUTHOTO I0JII Ha IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIPOBEpsiEMbI€ MPENAIOJI0KEHUS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000PYI0BaHUS; OMIUCHIBATh
XOJ1 OTIbITa U (POPMYIUPOBATH BHIBOJIBI;

— BBIIIOJHATH MIPAMBIC U3MCPECHUA TEMIICPATYPHI, OTHOCHUTENHHOM BIIQYKHOCTHU BO3ayXxa, CUJIbI TOKA,
HAIps>KCHUA C UCITOJIB30BAHUEM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB q)HSI/I‘IeCKI/IX BCJINYMH, CPAaBHHUBATb

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;

— MPOBOJAWTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PM3NUECKOU BEIMUUHBI OT JIPYroi C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS M YICIBHOTO COMPOTUBIICHUS BEIECTBA IMPOBOIHUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TIPOBOHUKE; UCCIEA0OBAHNE MOCIEA0BATEIIBHOTO U Ta-
paUIETLHOTO COEAMHEHUH TTPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJabTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIHI] U TPapUKOB, J€JIaTh BBIBOJIBI 110 PE3YJIbTAaTaM UCCIIEIOBAHMS;

— MIPOBOAMUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BeNUYHH (yIeIbHas TeIJI0EMKOCTh BEIIECTBa,
COIMPOTHBIICHUE MPOBOIHUKA, pad0Ta U MOIIHOCTb AJIEKTPHUUECKOI0 TOKA): IJIAHUPOBATh U3MEPEHHUS,
coOuparh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEIYsl MPEASIOKEHHON MHCTPYKLIUHU, U BBIYUCIISITh

3HAYEHUE BEIUYUHBL;
— €000 IaTh MpaBUiIa TEXHUKHU 0€30TaCHOCTH MpH paboTe ¢ 1a00paTopHBIM 000PYIOBAHUEM;

— XdpPaKTCPHU30BaATb IPUHIIHIIbLI ﬂeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHUYCCKHX YCTPOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM YHCJIC: CUCTEMA OTOINICHUA JOMOB, THTPOMCTp, ITapOoBasd Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUHN U HeO6XOI[I/IMBIe
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— pacio3HaBaTh IMPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa U UBMCPUTCIILHBIC HpI/I60pBI o CX€MaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTAaBJIATH CXEMBI JJICKTPUYCCKUX LIeTei ¢
MOCJICAOBATCIIbHBIM U MApaJIJICJIbHBIM COCANHCHUCM 3JICMCHTOB, pa3jinvdas YCJIIOBHBIC 0003HaYCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOAUTH IPUMEPHI/HAXOAUTh HH(OPMAIIHIO O IPUMEPAX MPAKTUYECKOTO HCIIOIB30BAHMS



(bu3MYECKUX 3HAHUI B IOBCETHEBHOM KU3HHU I 0OecTiedeHus 0€30MacHOCTH Tpu oOpaiieHuu ¢ mpuoo-
pamMu M TEXHHUYECKUMH yCTPOWCTBAMH, COXPAHEHUS 3JJ0POBBS M COOIIOJCHHS HOPM 3KOJOTHIECKOTO
MOBEJICHUS B OKPY’KaIOIIeH Cpeae;

— OCYIIECTBISATh TOUCK WH(pOpManuu (U3NIECKOro COJiep:KaHus B ceTu VIHTEpHEeT, Ha OCHOBE
UMEIOIIUXCS 3HAHUIA U TIYTEM CPAaBHEHUS JOTIOTHUTEBHBIX HCTOYHUKOB BBIICTATH HHPOPMAIIHIO,

KOTOpasi SIBJISETCS MPOTUBOPEUYHUBOM WIIM MOKET ObITh HETOCTOBEPHOM;

— HCIOJIb30BATh MPU BBIIOJHEHNN YY€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HUECKOro
COJZIepKaHus, CIIPaBOYHbIC MaTEepHUalbl, pecypchl cetu VHTepHET; BIaaeTh NpuEMaMu
KOHCTIEKTHUPOBAHUS TEKCTa, IPeoOpa3oBaHust HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

— Co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKUE YCTHBIE cOO0IIeHHs, 000011as HHPOpMAIUIO U3
HECKOJIbKUX UCTOUYHUKOB (PU3NYECKOTO COIEPKAHUS, B TOM YHCIIE MMyOIMYHO NPEJCTABIATh PE3YIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM NEATENbHOCTH; IPU 3TOM I'PAMOTHO HMCIIOJIb30BaTh U3y4E€HHBII

MOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATH BBICTYINIEHUE TIPE3EHTALUEH;

— TIpH BBINIOJIHEHUH Y4€OHBIX IPOEKTOB U MCCIEA0BAHNN (PU3NUYECKUX MTPOLIECCOB PACTIPEAETATh
00513aHHOCTH B IpYIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 3aJ]auaMu, CIICUThH 32 BBHIIIOJHEHUEM ILJIaHa
JNeUCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIa/l B A€ATEIHHOCTD TPYIIIIHI;

BBICTpanBaTb KOMMYHHUKAaTUBHOC BSaI/IMOJIeI\/'ICTBI/Ie, IMPOSABJIAA TOTOBHOCTH paspeliaTh KOH(bJ'II/IKTI)I.



TEMATHYECKOE INTAHUPOBAHHUE

Ne | HanmeHnoBaHnue pa3aesioB H TeM KounyecTBo uacoB Jara Buasl gesTebHOCTH Bunsl, DJIeKTpoHHbIe (HU(PPOBBIE)
n/n | IporpaMMal H3Y4YeHHs dopmbr obpa3zoBaTejbHbIe
BCEro | KOHTPOJIbHbIE | MPaKTHYECKHE KOHTPOIS pecypenl
padoTsl padoTsl

Paznen 1. TenioBble siBJIeHAS

1.1. | CTpoeHue 1 cBOiicTBa BelleCTBA 7 0 0 04.09.2023 | HaGurogeHne u HHTEPIIPETALS OIBITOB, CBHASTEIBCTBYIONIMX 00 aTOMHO-- Verubiit http://school-
25.09.2023 | mMonexynspHOM CTPOSHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM PA3IHYHbIX BEIIECTB B ompoc; collection.edu.ru

BOJIC;

1.2. | TenaoBbIe Mpomeccsl 21 2 3 28.09.2023 | ObocHOBaHME TPABHII H3MEPEHHS TEMIIEPATYPBbI; [TucbMeHHbIiH http://school-
14.12.2023 KOHTPOJIB; collection.edu.ru

Htoro no pazueny 28

Pazznen 2. JyleKTpHYecKHe H MATHUTHBIE SIBJIEHHUS

2.1. | DexkTpuyeckue 3apsiabl. 7 0 0 18.12.2023 | HabmoneHue ¥ MpoOBEJICHUE OIBITOB 110 DJIEKTPHU3AIMHU TEJl IIPH CONPHKOCHOBEHUH U Tecruposauue; | http:/school-

3apsikeHHbIE TeJa H UX 18.01.2024 | unaykumeii; collection.edu.ru
B3anMojeiicTBHe

2.2. | TocTOSIHHBIN 3JIEKTPHYECKHIl TOK 20 2 5 22.01.2024 | HabmnroieHUe pa3inuHbIX BUIOB JICHCTBHS 2JIEKTPHIECKOTO TOKA U OOHAPYKEHUE ITHX KonTtponpHnas http://school-
08.04.2024 | BHIOB A€HCTBUS B TOBCEAHEBHOM KU3HHU, pabora; collection.edu.ru

2.3. | MaruuTHble siBJIeHUSs 6 0 1 11.04.2024 | HccnenoBaHue MarHMTHOIO B3aMMOIEHCTBHS MOCTOSHHBIX MAarHUTOB; Verabliit http://school-
29.04.2024 ompoc; collection.edu.ru

2.4. | DaeKTpOMArHuTHAS HHAYKIHS 4 1 1 02.05.2024 | OmbITHI 10 KCCIEAOBAHUIO ABJICHHS DJIEKTPOMATrHUTHON UHYKIMH: UCCIIEOBAHHE Ipakruyeckas | http://school-
16.05.2024 | u3MeHeHHI 3HAYCHUS U HAIPABJICHUS MHAYKIIMOHHOTO TOKA; pabora; collection.edu.ru

HWroro mo pazgeny 37

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 68 5 10

IMPOI'PAMME



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

NOYPOYHOE II'TAHUPOBAHHUE

Ne | Tema ypoka KosanyecTBo 4acos Jara Buawi,
n/n u3ydeHusi | popmbl
BCEro | KOHTPO/IbHbIE | IPAKTHYECKHE
KOHTPOJISt
paboThl padoThl
1. | OcHOBHEBIE TONOXEHUSI MOJICKYIIIPHO-KUHETHYIECKOM Teopun | 1 0 0 04.09.2023 | YcrabIit
crpoenus BeriecTBa OMbBITHI, TOATBEPIKAAIOIINE OCHOBHBIE orpoc;
MOJIOKESHHS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHHL.
2. | Macca u pa3mepbl aToMOB U MoJieky:1. O0bsicHenue coiicts | 1 0 0 07.09.2023 | Ycrabiid
ra30B, )KUIKOCTE! U TBEPABIX Tl HA OCHOBE MOJIOKCHHUIT orpoc;
MOJICKYJISIPHO-KHHETHYECKOM TEOPUH.
3. | Moguesnu TBEPIOTO, SKHIKOTO U ra3000pa3HOro COCTOSHUIMA 1 0 0 11.09.2023 | TectupoBaHue;
BEIIIECTBA.
4. | Kpucramaeckue u aMopgHbIe TBEPIBIC Tema. 1 0 0 14.09.2023 | YcrHbiit
OIpoC;

5. | CMaumnBaHUE ¥ KaIMJLTIPHBIC SIBJICHUS 1 0 0 18.09.2023 | YcrHbiit
OIpoCc;

6. | TeruioBoe pacIIupeHne 1 CKaTUE 1 0 0 21.09.2023 | YcrHbiit
OIpoc;

7. | Ob00IIEeHNE H3YYEHHOTO 110 TEME TEIUIOBBIC SBICHHS 1 0 0 25.09.2023 | [TicbMeHHBbIi
KOHTPOITb;

8. | Temmeparypa. CBsi3b TEMIEpATypbI CO CKOPOCTBIO TemoBoro | 1 0 0 28.09.2023 | YcrHbiit
JBWOKEHHS YacTHll. BHyTpeHHsst sHeprusi. CriocoOsl 0oI1poc;
W3MEHEHHMS BHYTPECHHEH SHEpPruu: Terionepeaada u
COBepILIEHHE PaOOThI

9. | Buzmpl Temionepeaun: TeIUIONPOBOAHOCTD, KOHBEKIHS, 1 0 0 02.10.2023 | TectupoBaHnue;
H3ITyYCHHE.

10. | KonnuecTtBO TemnoTsl. YenbHas TEMIOEMKOCTh BEIIECTBA. 1 0 0 05.10.2023 | ITucsMeHHbIIH

KOHTPOJIB;

11. | JTabopatopHas pabora Nel: CpaBHEHHE KOJIUYECTB TEIUIOTEl | 1 0 1 09.10.2023 | TTpakTrdeckas
[PU CMELIMBAaHUK BOJIBI PA3HOM TEMIIEPATypBbI. pabora;

12. | TemmooOMeH 1 TEIUIOBOE paBHOBECHE. Y paBHEHHE TeIioBoro | 1 0 0 12.10.2023 | ITuceMeHHbIi
OanaHca. KOHTPOITb;

13. | JTabopatopHast pabora Ne2 : 3smepenue yaenbHoi 1 0 1 16.10.2023 | IIpakTrdeckas
TEIUIOEMKOCTH TBEPAOTO TENA. pabora;

14. | Pemuenue 3a1a4 o reme: Teruto0OMeH U TEIUIOBOES 1 0 0 19.10.2023 | ITuceMeHHBbIiT
paBHOBecHe. YpaBHECHHE TEIUIOBOrO OaaHca. KOHTPOJIB;

15. | KonrponbHas padota Nel 1o Teme: 1 1 0 23.10.2023 | KontposbHas
KonuuecTBo TemioTel. YpaBHEHHE TEIUIOBOTO OajiaHca. pabora;

16. | ITnaBienne 1 OTBEpAEBAHNE KPHCTAIUTMYECKUX BEIIECTB. 1 0 0 26.10.2023 | VcrHbrit
VY nenpHas TerioTa iaBIeHus ompoc;

17. | IInaBienne 1 OTBEpAEBAHNE KPHCTAUTMYECKUX BEIIECTB. 1 0 0 06.11.2023 | TectupoBanue;
VY nenpHas TerioTa iaBIeHus

18. | ITapooGpa3zoBanue u konaeHcaiws. Ucnapenue. Kunenue. 1 0 0 09.11.2023 | TectupoBaHue;
VY nenpHas TEIUI0Ta Mapoodpa3oBaHus

19. | 3aBucHMOCTb TeMIEpaTyphl KHIIEHHS OT aTMOC(HEPHOro 1 0 0 13.11.2023 | [TuceMeHHBbIit
JIaBIICHHS KOHTDOJIB;

20. | JIaboparopras pabota Ne 3 : I3mMepeHne BIaXHOCTH Bo3ayxa. |1 0 1 16.11.2023 | [pakTuueckas

pabora;




21. | DHeprus TOITMBA. Y IeTbHAS TEIUIOTA CTOPAHUSL. 20.11.2023 | ITuceMeHHBI#
KOHTDOJIB;
22. | Pemenwue 3a1a4 Ha TeMy: Pacyér konmmdecTBa TEIIOThI 23.11.2023 | ITuceMeHHBI#
KOHTDOJIB;
23. | lpusimiet paboTs! TerwoBbix aeuraresnei. KI1/ rerwioBoro 27.11.2023 | TectupoBanue;
JIBUTATEJISL.
24. | Pemenwue 3aad Ha Temy : KI1/] remioBoro nsurarens 30.11.2023 | [TucbMeHHBbIi
KOHTpOJIB;
25. | TermoBbIe IBUTATEIH M 3aII[UTa OKPYKarOIIei cpesbl. 04.12.2023 | Ycrabiit
OIpoc;
26. | 3aKOH COXpaHCHUS U IPEBPAICHHS SHEPIHU B MEXaHMIECKHX 07.12.2023 | YcrHblit
U TEIUIOBBIX MPOLIECCax OIpoC;
27. | Penienue 3a1a4 Ha 3aKOH COXPaHEHUS SHEPTUH 11.12.2023 | ITuceMeHHBI#
KOHTpOJIB;
28. | KonTpompHas padora Ne2 14.12.2023 | KourposnbHas
o teme: Mcnapenue. Kunenue. Konnencanus paborta;
29. | Dnexrpu3anus Tei. J{Ba posia MEKTPUIECKHX 3apsiioB 18.12.2023 | YcrHbiit
OIpoc;
30. | BanMmopelicTBre 3apshKeHHBIX Tell. 3akoH Kynona. 21.12.2023 | TectupoBaHue;
31. | DnexTpuyeckoe mosne. [[PUHIKI CYHEPIIO3HIHH 25.12.2023 | TectupoBasue;
3JEKTPUYECKUX MOTIeH
32. | Hocurteny sMeKTPUYECKHX 3apsIoB. DeMEHTapHBIA 28.12.2023 | TectupoBaHue;
SJIEKTPUUECKUN 3apsiy
33. | Ctpoenue aToma. 11.01.2024 | TectupoBaHue;
34. | TIpOBOAHUKH U TUAJIEKTPHKH. 3aKOH COXPaHCHUSI 15.01.2024 | Ycrapiit
ANIEKTPUYECKOro 3apsijia ompoc;
35. | O6o0ImIEeHNe N3YyIEHHOTO 110 TeMe: DIEKTPHUYECKHE SIBICHUS 18.01.2024 | TTuceMeHHBI#
KOHTPOJIB;
36. | DieKTpUYeCKuit TOK. Y CIOBHSI CYIIECTBOBAHUS 22.01.2024 | Ycraplit
3NIEKTPHYECKOro TOKa. VICTOYHMKH MOCTOSIHHOIO TOKA ompoc;
37. | JIe#cTBUSI STEKTPUIECKOrO TOKA (TEIUIOBOE, XUMUYECKOE, 25.01.2024 | Ycrabrit
MarHUTHOE). oI1poc;
38. | DneKTpUUECKHiT TOK B )KUAKOCTSX U Ta3ax. 29.01.2024 | Ycraprit
ompoc;
39. | JTaboparopras pabora Ne 4: CO6opKa 3JIeKTpHUUECKOM IEH 1 01.02.2024 | TIpakTrdeckas
HU3MEPEHUE CUITBI TOKA B €€ Pa3IMYHBIX YIaCTKAX. pabora;
40. | ConpoTHBIeHHE MPOBOAHHUKA. Y IETLHOE COMPOTUBIIEHIE 05.02.2024 | Vcrabrit
BEIIECTBA ompoc;
41. | JTaboparopuas padora Ne 5 : I3mMepeHne HanpsuKeHHs Ha 08.02.2024 | TIpaxTrdeckas
Pa3IHYHBIX YIaCTKAX IICKTPUICCKON LICIH . pabora;
42. | JTaboparopuas padora Ne 6 :PerynnpoBaHue CHIBI TOKa 12.02.2024 | TTpaxktrueckast
peocTaTom. pabora;
43. | JlTaboparopHas pabota Ne 7 : FI3MepeHHe COPOTHBICHUS 15.02.2024 | TIpakTuueckas
MPOBOJIHKMKA [P MOMOIIH aMIIEPMETPa U BOIBTMETPA. pabora;
44. | 3akon Oma Juis y9acTKa rend. Pemenue 3ama4y 19.02.2024 | TTnucpMeHHBIH
KOHTDOJIB;
45. | 3akon Oma Juist ygacTka nend. Pemenue 3ama4q 22.02.2024 | TIucpMeHHBIH

KOHTPOIJIb,




46. | TlocemoBaTeIbHOE U MAPALIEIBHOE COSTMHEHNE 26.02.2024 | TectupoBaHue;
MPOBOIHUKOB.

47. | [TocnenoBaTtenbHOE M MapaJUISIbHOE COSTUHEHUE 29.02.2024 | TectupoBaHue;
MPOBOIHHKOB.

48. | TlociemoBaTebHOE U MAPALIEIBHOE COCIMHEHNE 04.03.2024 | [TuceMeHHbII
MPOBOHUKOB. KOHTPOITb;

49. | Pemenue 3a1a4 Ha COSJMHEHHE IIPOBOTHUKOB. 07.03.2024 | [TucsMeHHbBIIH

KOHTPOITb;

50. | KorTpomnbHas padora Ne3 11.03.2024 | KontposibHast
1o teMe: 3akoH OMa 7151 yuacTKa Leru paborta;

51. | PaboTa M1 MOIIIHOCTB EKTPHIECKOr0 TOKa. 3aKoH J[koyist— 14.03.2024 | TectupoBanue;
Jlenna

52. | JJabopatopHasi pabora Ne 8 : I3amepeH#e MOIUIHOCTH U paGOThI 28.03.2024 | IMpakTuueckas
TOKA B 3JICKTPUUECKOM JIaMITe. pabora;

53. | DnexTponpoBOIKa U MOTPEOUTENH FIMEKTPUYECKON SHEPTHH B 01.04.2024 | Ycrubiid
6b1Ty. KopoTkoe 3ambIkaHne OIpoc;

54. | Penienue 3aga4 Ha 3akoH J[xoyns-JIeHna 04.04.2024 | TTuceMeHHbBIIH

KOHTPOITb;

55. | KontponpHas pabora Ned 08.04.2024 | KonTposbHas
1o Teme: PaboTa i MOIIHOCTH 3IEKTPUYECKOTO TOKA. pabora;

56. | [locTosiHHBIC MarHUTHI. B3anMoeiicTBHE TOCTOSIHHBIX 11.04.2024 | YcrHerit
MarsuToB. MarautHoe rose. MarHuTHOE mosie 3eMITH U ero ompoc;

POIb IS )KU3HU Ha 3emiie

57. | OmbIT Opcrena. MarHUTHOE MOJIE DIIEKTPHYECKOTO TOKA. 15.04.2024 | Vcrubrit

ompoc;

58. | JTaboparophasi pabota Ne9 : CoopKa 351eKTpOMariuTa u 18.04.2024 | TpakTrdeckas
HCIBITAaHUE ero JCUCTBHS. pabora;

59. | [eiicTBME MArHUTHOT'O MOJISl HA IIPOBOJIHUK C TOKOM. 22.04.2024 | TectupoBanue;

60. | DnexTpoaBUraTelib MOCTOSIHHOTO TOKA 25.04.2024 | Vcrubrit

ompoc;

61. | JTaboparopras pabora Ne 10 : i3yueHue 3JeKTPHIECKOrO 29.04.2024 | TpaxTrdeckas
JIBUTATEJIsl MOCTOSTHHOT'O TOKA (Ha MOJIEIHN) pabora;

62. | Omwiter Papasest. SIBieHNE EKTPOMATHUTHOM MHTYKIHH. 02.05.2024 | TectupoBanmue;
[IpaBuno Jlenna.

63. | Diexrporeneparop. CriocoOB!I MOTYUIEHHS TEKTPUIECCKON 06.05.2024 | YcTHbIi
SHEpPruu. DIEKTPOCTAHIIMH HA BO30OHOBIIIEMBIX HCTOYHHKAX ompoc;
SHEPTHU

64. | Dexrporeneparop. CriocoOBI MOTYUIEHUS dTEKTPUIECCKON 13.05.2024 | Vcrasrit
SHEpPruu. DIEKTPOCTAHIIMH HA BO30OHOBIIIEMBIX HCTOYHHKAX ompoc;
SHEPTHU

65. | KorTponsHas pabota Ne5 1o Teme: MarauTHOE TI0Te 16.05.2024 | KonTtposbHast

pabora;

66. | Ucrounnku cBera. Pacnpoctpanenue cBera.OTpaxeHHe cBeTa 20.05.2024 | Ycrabrit

oIpoc;
67. | IIpenomienue ceta. [Iockoe 3epkaio 20.05.2024 | Ycrabrit

orpoc;




68. | JIumza

23.05.2024

[InceMeHHBI
KOHTPOJIb;

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «/IPODA»; AO «13natenbctBo [IpocBenieHuey;
BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI U1l YUUTEJIA

1. leppmmkun A.B., 'yrauk E.M. ®u3suka. 8 kinacc. — M.: [Ipoda, 2020

2.A.B.Ileppimkun. COopHUK 3a1a4 10 ¢pusuke. 7-9 kimaceel. — M.; «Ox3amen», 2021

3. IlpumepHbie mporpaMMsl 1o ydeOHbIM peameram. dusnka. 7 — 9 ximaccsl: mpoekt. — M.: [Ipocsenienue,
2021

4. BonkoB B.A. YHUBepcallbHbIC TOYPOUYHBIC Pa3pabOTKH 1Mo Gu3uke: 8 Kitacc. — 3 —¢ u3I.. mepepadoT. u
mom. — M.: BAKO, 2020

5. A.E.MapoH, E.A. Mapon KoHTpoIbHBIE B CaMOCTOSTEbHBIE paOOThI TIO (pr3uKe 8 Kiace: K y4eOHUKY
A.B. Ilepermiknna. @usnka. 8xinace. — M.: U3matenberBo «Jpodar» 2022.

6. H.K. Xannanos, T.A. XannanoBa «®u3uka» Tectsl k yaueOHuKky A.B.Ilepeimkuna «®u3uka. 8 kimace», M.
«dpodax , 2020

7. Peanu3anus 06pazoBaTeIbHBIX IPOrPAMM €CTECTBEHHOHAYYHON U TEXHOJOTHYECKON HApaBIECHHOCTEH 110
¢uzuke ¢ ucnosibzoBanueM odopynosanus neHtpa « TOYKA POCTA»7-11 knaccbl/MUHHCTEPCTBO
npocBemnieHus Poccuiickoit deneparmn/,2023r.

8.TexHONMOTHYECKHE KapThl YPOKOB

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http://school-collection.edu.ru


http://school-collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O MTPOLUECCA

YYEBHOE OBOPY/IOBAHUE

CripaBo4YHBIC TaOIUIIBL;

Hcnonb3yemble TEXHUUECKUE CPEACTBA!

* [IepcoHanpHBII KOMIIBIOTED

* MynbTUMEUIHBIN IPOEKTOP

OO6pazoBaTenbHbIC TUCKH

Y4eOHbIe JEMOHCTPAIMH TI0 BCeMY KypCy (DU3HKH OCHOBHOM IIKOJIBI C MMOAPOOHBIMU KOMMeHTapusivu. DVD
muck.6 UMLL Apcenan o6pazoBanus

[IpesenTanuu, co3AaHHbIE YUUTENEM U IETbMHU B IIpoliecce 00pa30oBaTENILHOTO Mpoliecca Mo Kaxaou
N3y4yaeMou Teme

Kommnekt ¢usnueckoro 'MA oGopynoBanus ass npoBeAeHUs 1a00PaTOPHBIX paboT.

OBOPYJIOBAHMUE JJIsSI TPOBEJAEHUSI IABOPATOPHBIX, TIPAKTUYECKUX PABOT,
JEMOHCTPAIIAM

Kommnekt o6opynosanus Llentpa «Touka pocray
MynbTUMEIUHHBIN TPOEKTOP, 000pYAOBaHKE I IEMOHCTpaLUi, MPOBEACHUS 1a00PaTOPHBIX paboT C

MYJIbTUAATYUKAMMH.
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