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HHOACHUTEJIbBHAA 3AIINCKA
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Copepxanue  mporpaMMbl — HalpaBlIeHO Ha  (OPMUPOBAHHE  E€CTECTBEHHOHAYYHOMH
IPaMOTHOCTH yYalTUXCs U OPraHU3aluio U3y4eHus: (PU3UKH Ha JeSITeTbHOCTHOM OocHOBe. B Hell
YUUTBIBAIOTCSI BO3MOXHOCTU IpeaMera B peanusauuu TpeboBanuiit PI'OC OO0 «k
IUTAHUPYEMBIM ~ JIMYHOCTHBIM W METaNpeIMETHBIM pe3yabTaraM OOydeHHs, a TaKxke
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O
o01m1ero o0pa3oBaHuUs.

OBIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJJIMETA «®U3UKA>

Kypc ¢umsukn — cuctemooOpa3yromuid Ui €CTeCTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIbKY (PM3MUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIEHUMN, U3ydaeMbIX XUMUEH,
Ouosorueil, actrpoHomMueil u pusndeckoit reorpaduei. Puznka — 3TO0 MpeaMET, KOTOPBIA He
TOJIbKO BHOCUT OCHOBHOW BKJIAJl B €CTECTBEHHOHAayYHYIO0 KapTHHY MUpPa, HO U MPEJOCTaBISAET
HauOoJiee siCHpIe 00pa3Ibl MPUMEHEHUS HAYYHOTO METOJIa MO3HAHMS, T.€. CI0Cco0a MOJIyUYeHHs
JOCTOBEPHBIX 3HaHUM 0 Mupe. HaxoHen, ¢usnka — 3To npeaMeTr, KOTOPBIM HapsAAy ¢ APYTUMU
€CTECTBEHHOHAayYHbIMU TpEeAMETaMU JOJDKEH JaTh LIKOJIbHMKAM IMpeACcTaBieHHe o0
YBJIEKATEIbHOCTH HAY4YHOT'O MCCIEAOBAHUSA U PAZOCTH CAMOCTOSITENIBHOTO OTKPHITHS HOBOIO
3HAHMUSL.

OpnHa w3 TIaBHBIX 3a1a4 (U3NYecKoro oOpa3oBaHUS B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (JOPMHUPOBAHUN €CTECTBEHHOHAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Maccel OOy4aromuxcsi, KOTOpble B JalbHEWIIEM OYyAyT 3aHAThl B CaMbIX pPa3HO OOpa3HBIX
chepax nestenbHocTH. Ho He MeHee BaKHOW 3afaueil sIBISETCS BBIABIEHUE U TOJrOTOBKA
TAJAHTIMBBIX ~ MOJIOJBIX JIFOACH JUIl  TPOJOJDKEHHsT oOpa3oBaHMs U JaJIbHEHIIEH
po(heCCUOHANILHON JeATENbHOCTH B 00IACTH €CTECTBEHHOHAYYHBIX UCCIIE0BAaHUM U CO3/1aHUU
HOBBIX TexHOJIOTHH. COrJIacCHO HPUHATOMY B MEXAYHAPOJHOM COOOIIECTBE OIpPECIICHHIO,
EcrecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CHOCOOHOCTh YENIOBEKA 3aHUMAaTh aKTHBHYIO I'paxk-
JAHCKYI0 TO3UIMIO MO OOIIECTBEHHO 3HAUYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHU
HaykaMH, M  €ro TOTOBHOCTb  HMHTEPECOBATbCA  €CTECTBEHHOHAYYHBIMH  UICAMHU.
Hay4yHorpamMoTHBII 4eJI0BEK CTPEMUTCS y4aCTBOBATh B apT'yMEHTHUPOBAHHOM O0OCYXAEHUU TPO-
07eM, OTHOCAIIMXCA K €eCTECTBEHHBIM HayKaM U TEXHOJIOTHSM, 4YTO TpeOyeT OT Hero
CJIEAYIOIIHUX KOMIIETEHTHOCTEH:

Hay4YHO 00BACHATH SIBJICHUA,

OLCHMBATh U IOHUMATb 0COOEHHOCTH HAaYy4YHOI'O UCCIICAO0BAaHUA,

HHTCPHIPCTUPOBATD AAHHLIC N UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JI TTOJIYYCHUA
BBIBOJOB.

N3ydenue ¢u3MKu COCOOHO BHECTH pEIIAONINI BKJIaA B (OPMUPOBAHHE €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOYUYaAIOIINXCA.

HEJIX U3YUYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Ienn wu3ydyeHuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONpEAETCHbI B
Konnenuuu npenogaBanus yueobnoro npeamera «Pu3nka» B 00pa3oBaTeIbHBIX OPraHU3ALUAX
Poccuiickoit denepanyu, peaaus3yroOIIUX OCHOBHBbIE 00me00pa3oBaTebHble MPOrpaMMBI,
yTBepkAEHHON pemenneM Kousnernn Mununcrepcrsa npocsemenus Poccniickoin denepanum,
npotokoi ot 3 nekadps 2019 r. Ne [TK4BH.

Lenu nzydenus: GU3MKU:

npuoOpeTeHre HHTEpeca U CTPEMIICHHUS 00YJaIOIINXCsl K HAYYHOMY M3yYEHUIO TPUPOIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO 1€ TIO3HaHUs U (OpMHUPOBaHHE
HCCIIEIOBATENIBCKOIO OTHOIIEHHSI K OKPYKAIOIIUM SIBICHUSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa H3yYeHHUs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEICTABICHHUNA O PO (DU3UKHU ISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE NPEJCTABICHUN O BO3MOXKHBIX chepax Oyayiei mpodheccuoHaIbHON
NeSITENIbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JAJIbHENUIIEMY OOYUYEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTIbKeHHe ATHUX IeNiell Ha YpOBHE OCHOBHOTO oOImIero oOpa3zoBaHusi oOecrieuymBaeTcs
peleHreM CIIeIYyIONIHNX 3a/1a4:

e MpuoOpeTeHHne 3HAaHUN O TUCKPETHOM CTPOEHHH BEUIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
AIIEKTPUYECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSX;

e MpuoOpeTeHHe YMEHUN ONHUCHIBATH U OOBSICHITH (PU3MUECKUE SBJICHUS C UCTIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHU;

e OCBOEHHME METOJOB PEILIECHUs MPOCTENIINX PacU€THBIX 3a7a4 C UCIIOJIb30BaHUEM (PU3NYECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOIIOIATh TPUPOIHBIE SIBIICHUS U BBITIOJHSATH OTIBITHI, Ta0OpaTOPHEIE
paboThl U SKCIIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX
puOopoB;

e OCBOEHHE NMPUEMOB paboThl ¢ HHGOpMaIUEil PU3NIECKOTO COJepKaHUS, BKIIOUast
WH(POPMAIIHIO O COBPEMEHHBIX JIOCTIKEHHUSIX (PH3UKH; aHAIN3 U KPUTUIECKOE OIICHIUBAHNE
uHpopmanuy;

e 3HAKOMCTBO CO c(hepamu nMpoheCcCHOHATHHON NEATETHLHOCTH, CBI3aHHBIMH C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (GU3NYECKOI HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢Qusuka sBusercs oOs3aTEIBHBIM IMPEIMETOM Ha ypOBHE
OCHOBHOTO 0011ero oopa3oBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT U3ydeHHe (PU3UKU Ha
0a30BOM ypoBHE B 8 Kilacce B 00béMe 68 wacoB 1o 2 yaca B HEJIEINIO.

COJEP)KAHUE YYEBHOT' O ITPEJIMETA

Pa3znea 1. TensioBbIe sIBJICHUS

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUU CTPOECHUs BeulectBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJl. OIBIThI, OATBEPAKAAIOIINE OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO -
KMHETUYECKON TEOPHH.

Mogenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSHUN BemiecTBa. Kpucrammueckue u
amopdubie Tema. OOBSICHEHHWE CBOWCTB Ta30B, KHUIAKOCTEH W TBEPIBIX TEJI HA OCHOBE
MOJIOKEHUU MOJIEKYISIPHO-KUHETHYECKONM Teopud. CMayuBaHWE W KalWUIAPHBIE SIBJICHUS.
TerioBoe pacliipeHue U CxaTHUe.

Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHUS YaCTHLL.

Buytpennsis sHepruss CrocoObl HM3MEHEHMs] BHYTPEHHEH OJHEpPruu: Temonepeaadya u
coBepiieHre padboThl. Buapl Temonepenaun: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3TyYeHHE.

KoanuectBo TemnoTel. YiaenpHas TEIUIOEMKOCTh BeIIECTBA. TeIIOOOMEH M TEMIOBOE
paBHOBecHe. YpaBHEHHE TeroBoro O6ananca. [InaBieHre M OTBepleBaHHE KPUCTAIITHYECKUX
BEIIECTB. YJeNbHasg TermjoTa IutaBneHus. [lapooOpasoBanne u koHAeHcauus. VcmapeHue
(MC). Kumnenue. YaenbHas TeIuioTa mapooOpazoBaHUs. 3aBUCUMOCTb TeMIEpaTypbl KUTIEHUS
oT aTMocepHOro aaBieHus. BraxHoCTh BO3ayXa.

DHeprus TOIIMBA. Y IelbHas TEMJI0Ta CrOPaHUsL.

[Mpuanuner  pabotel TeruioBbix gBurateneid. KIIJ[ TtemmoBoro paBurarens. TemoBbie
JBUTATENM U 3amuTa okpyxatouied cpenbl (MC). 3akoH coXpaHEHUs U MPEBPALLECHUS SHEPTUU
B TeruioBbIX mporeccax (MC).



Jlemoncmpayuu

. Habmroienne OpOYHOBCKOTO JIBHKCHHS

. Habmonenune nuddysun

. HaGnroenue siBeHM cMaunBaHus M KaWILISIPHBIX SBJICHUN
. HaGnroenue TemioBoro pacuimpeHus Tel

. I3meHeHnne naBneHus ra3a npu M3MEHEHHH 00bEMa U HarpEeBaHUH MITH OXJIAXKICHUU
. [IpaBrita u3MepeHus TeMnepaTypol

. Buas! Tenonepenaun

. OxJaxaeHne Ipu COBEPUICHUN PaOdOTHI

9. HarpeBanue npu coBepuieHUH pad0Thl BHEUTHUMH CUJIAMU
10. CpaBHeHHE TEMIOEMKOCTEHN pa3IMUHbIX BEIIECTB

11. HaGnroneHve KuneHus

12 .HabmrofeHue nocTosiHCTBa TEMIEPaTyphbl MPH MJIaBICHUN
13. Mojeau TEIUIOBLIX ABUTaTEIeH

0NN KW~

Jlabopamopusie pabomul u onvimol

1. OnbBITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKECHUS

2. OnbITHI O BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnbITHI O HAOIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI

4. OmpeneneHue AaBJICHHS BO3yXa B OaJTOHE IIMPHUIIA

5. OmeITBl, NEMOHCTPHUPYIONIHME 3aBHUCHUMOCTh JaBJIEHUS BO3AyXa OT €ro o0nbéma u
HarpeBaHUs WU OXJIAKICHUS

6. IlpoBepka THMOTE3bl JHHEHHOW 3aBUCUMOCTH JUJIMHBI CTOJOWKA O KHJIKOCTH B
TEPMOMETPUIECKOU TPYOKE OT TeMIIepaTyphI

7. HaOmroneHne M3MEHEHHUs] BHYTPEHHEH HSHEPTrHHM Tela B pe3yibTaTe TEIUIONEpeaadd H
paboTHl BHEITHUX CHUI

8. UccnenoBanue sSBICHUS TEIJIOOOMEHA ITPU CMEIIMBAHUU XOJIOAHOU U TOPSYEH BOIBI

9. OnpeneneHue KOJWYECTBA TEIIOTHI, TIOJYYCHHOTO BOJOW MPH TEIJIIOOOMEHE C HArpeThIM
METAJUTMYECKUM TAITUHIAPOM

10. Onpenenenue yeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnegoBanue npoiiecca ucrnapeHust

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3IyXa

13. Onpenenenue yneabHON TEMIOTHI MIABICHUSA JIbJ1a

Pazoen 2. Inekmpuueckue u MacHUMHbLE AICHUA

DOnexTpusanus Teua. [[Ba poja sneKTpuuecKux 3apsaaoB. B3aumoneiicTBue 3apspKeHHBIX Te.
3akon Kysnona (3aBUCHMOCTb CHJIbI B3aUMOICUCTBUS 3apSKEHHBIX TEJT OT BETMYHHBI 3apsI0B U
PaACCTOSIHUS MEXIY TEJIaMHu).

Onektpuueckoe moje. Hampspk€HHOCTH anekTpuueckoro mousid. [IpuHnum cyneprno3unuu
AIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DlIeMeHTapHbIN dneKkTpuueckuii 3apaa. CTpoeHue atoma.
[IpoBOIHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsija.

DNEeKTpUYECKUd TOK. YCJIOBHUSL CYIIECTBOBAHUS DSIEKTPUUYECKOrO TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. J[eHCTBUS DJEKTPUUECKOTO TOKa (TEMIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B KHUJIKOCTSX U Ta3ax.

Onektpuyeckas uenb. Cuna Toka. OJnekTpuueckoe HampsbkeHue. ConpoTuBIIEHHE
MPOBOJIHMKA. YJIEJIbHOE CONPOTUBIIEHHWE BemlecTBa. 3akoH Oma ansd  yyacTka ILenu.
[TocnenoBarenbHOE M NapaIEIbHOE COEAUHEHNE TPOBOJHUKOB.

PaboTta 1 MOIIIHOCTH AMEKTpUYECKOTO TOKa. 3akoH JIxkoyns— JleHna. DiekTpudeckue nenu u
MOTPeOUTENH dNEKTPHUUECKO dHEeprun B ObITYy. KOpoTKOe 3aMbIKaHUeE.

[loctositHHbIE MarHuThl. B3aumonaelcTBUE TMOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarnuTtHoe noje 3eMiu M ero 3HaueHue Uit Ku3HU Ha 3emse. OnbiT Opcrena. MaruurHoe
0JI€ AJIEKTpUUECKOro Toka. [I[ppuMeHenne 3eKTpOMarHuToB B TeXHUKE. [[eficTBUE MarHUTHOTO



IOJIsI Ha IPOBOJHUK C TOKOM. OJEKTPOABHUraTeNlb IOCTOSHHOIO ToKa. lcmonb3oBaHue
AJIEKTPO/IBUraTeNIe B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

OneiTel  @apages. SBneHue  anekTpoMarHUTHOM — uHAykuuu. IlpaBuno  JleHna.
OnekrporeHeparop. CrnocoObl MOJIy4eHHsI 3JIEKTPUYECKOH SHEepruu. OIEKTPOCTAHIMM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jlemoncmpayuu

DneKTpu3aIys Tel

JIBa pojia 3JIEKTPUUECKHUX 3apsIIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEll
YCTpoHCTBO U IEUCTBUE 3IEKTPOCKOTIA

DnexTpocTaTuuecKas HHIAYKLINS

3aK0OH COXpaHEHUs AMEKTPUUECKUX 3apsiIOB

[TpoBOAHUKY U TUATEKTPUKH

MonenupoBaHH€e CUIOBBIX JUHHIA 3JIEKTPUUECKOTO TOJIS
Hctoynmky moCTOsTHHOTO TOKa

JIefcTBUA 2IEKTPUIECKOTO TOKA

10. DyeKTpUUECKHil TOK B )KHIKOCTH

11. I'a30BB11 pas3psin

12. 3MepeHue cuitbl TOKa aMIepMeTpOM

13. 3mepenne 3IeKTpUYECKOro HANPSHKEHUsT BOJIBTMETPOM

14. Peocrat 1 MarasuH CONpOTUBICHUN

15. B3anMoaelcTBHE MOCTOSTHHBIX MAarHUTOB

16. MoaennpoBaHue HEBO3MOKHOCTH Pa3/CNICHUs ITOJIOCOB MarHUTa
17. MoienupoBaH1E MarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB

18. OnsiT Dpcrena

19. MarauTHoO€ 10J1€ TOKa. DJIEKTPOMArHUT

20. JleiicTBHUE MAarHUTHOTO MOJIS HAa MPOBOJIHUK C TOKOM

21 DnekTpoaBuraTenb NOCTOSTHHOTO TOKA

22. VccnenoBaHue SIBJICHUS JIEKTPOMArHUTHOW WHTYKIIMHA

23. Onbitel apanest

24. 3aBHUCUMOCTbH HAIlpaBJICHUS HHIYKIHOHHOTO TOKAa OT YCJIOBM €r0 BOSHUKHOBEHUS
25. DneKkTporeHeparop NOCTOSTHHOTO TOKa

CoNoR~WNE

Jlabopamopmwsie pabomul u onvimol

OnpIThl 10 HAOTIOACHUIO JICKTPU3AIMH TN HHIYKIUEH U MPU COTPUKOCHOBEHUU
HccnenoBanue AeiCTBUS AIEKTPUUECKOTO TOJISI HA IPOBOJIHUKHU U AUIIEKTPUKHU
CO6opka 1 mpoBepKa paboThl IEKTPUUECKOH LIeTH MOCTOSHHOTO TOKa
N3mepenue u peryinupoBaHue CUIIbl TOKa
N3mepenue u perynrpoBaHue HaIpPsLKEHUS
HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, MAYLIETO Y€pe3 pPe3UucTop, OT CONMPOTUBICHUS

pe3ucTopa U HApPsHKEHUS Ha pe3UCTOpe

7. OnbIThI, JEMOHCTPHUPYIONINE 3aBUCUMOCTh JIEKTPUUECKOTO COMPOTHUBIICHUS MPOBOJIHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEYHOI0 CEUYEHUs U MaTepuana

8. IlIpoBepka mpaBuiia CIOKEHUS HAMPSOHKEHUN MPU MOCIET0BATEILHOM COSAMHEHUU JIBYX
PE3UCTOPOB

9. TlpoBepka mpaBuia Ajs CHIIBI TOKA MpU apauieIbHOM COSTMHEHUN PE3UCTOPOB

10. Onpenenenne pabOTHI AMEKTPHUUECKOTO TOKA, AYIIETO Yepe3 Pe3UCcTop

11. Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JIaMIIOUKY, OT HANPSHKEHUs Ha
HeH

13. Onpenenenne KII/] narpeBarens

14. UccnegoBanue MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO TOJISI IOCTOSIHHBIX MAarHUTOB TPU UX 0OBEMHEHUH U pa3/IeTICHUH

16. UccnenoBanue neMCTBUS 2IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY

ZEENCNS



17. OmnbIThI, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBUS KATYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIPaBJICHUS TOKA B KaTYILIKe

18. M3ydenue neiicTBUSA MarHUTHOTO TOJISI HA IIPOBOJAHUK C TOKOM

19. KonctpynpoBanue U u3y4eHHEe pabOTHI DJIEKTPOJBUTATEIS

20. U3mepenue KIIJ[ anekTpoaBUraTtenbHON YCTAaHOBKU

21. OmpITBI TO HWCCIEAOBAHUIO SIBICHHUS DJICKTPOMArHUTHOW WHIYKIWHU: HCCIEIOBAHNE
M3MEHEHHI 3HAYCHUs ¥ HAaIPaBJICHUS] MHIYKIIMOHHOTO TOKa

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

W3yuenne ¢usukm B 8 Kiacce HAMpaBleHO HA JOCTIKEHHE OOYYaIOIIMMHCS JTMYHOCTHBIX,
MeTanpeIMETHBIX U NMPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOIO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

Hampuomuttecxoe eocnumanue:

MPOSIBJIEHUE UHTEpEca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (U3NUeCKOn
HayKH;
LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX (PU3UKOB.

Fpa.ncdancxoe u nyoeuo-upa(:cmeeuuoe eocnumanue:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 0OCYKJIEHUHU OOIECTBEHHO-3HAYMMBIX U ITHUYECKHUX
npo0JieM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHUEM JAOCTKEHUHN PU3UKU;
OCO3HAHHE BKHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESITEILHOCTH YUEHOTO.

Icmemuueckoe socnumanue:

BOCIIPUSITHE ICTETUYECKUX KauecTB (PM3NUECKOIN HayKu: €€ rapMOHUYHOTO IMOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

lIeHHocmu HAYYHO20 NO3HAHUA:

OCO3HaHKE EHHOCTU (GU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA O3HAHUS MUPa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXXHEUIIIEH COCTABIAIONIEH KYIbTYPHI;
pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEPECA K HUCCIIEI0BATEIBCKOM IeATEIbHOCTH.

d)opmupommue Kyjlibm)pbl 300p08b}l U IMOUUOHAIBHO20 6]1(120”0]1_])'{”}1.’

0CO3HaHME LIEHHOCTH 0€30I1acCHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH ITPAaBUJI O€3011aCHOT0 NOBEACHMSI HA TPAHCIIOPTE, Ha JI0pOrax, ¢ AEKTPUUECKUM U
TEIJIOBBIM 000PY/I0BaHUEM B JIOMAILIHUX YCIOBHUSX;

c(OpMHPOBAHHOCTD HaBbIKA pedeKcuy, MpU3HaAHUE CBOETO IPaBa Ha OMIMOKY M TaKOTo K€
IIpaBa y Ipyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:

AKTUBHOE€ YYaCTHE B PEIICHUU MPAKTUUECKHX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKON U COIMAIbHOM HAMPaBICHHOCTH, TPEOYIOIHUX B TOM YUCIIE U (PU3UUECKUX
3HAHUM;

MHTEpEC K MPAKTUYECKOMY H3y4eHHI0 Mpodeccuil, CBA3aHHBIX ¢ (PU3HUKOM.

IKonozuuecxkoe eocnumanue:



e OpHEHTALUs Ha MPUMEHEHHE (PU3NUECKUX 3HAHUH JUIA PelIeHHs 3aa4 B 00JIaCTH
oxpyxcaromeﬁ CpCabl, INIAHUPOBAHHUA MOCTYIIKOB U OLICHKHU UX BO3MOKHBIX HOCHGI{CTBI/If/’I JJIA
OKpYKaroLEel Cpeibl;

e 0CO3HaHHE TJIOOAIBHOTO XapaKTepa JKOJIOTUYECKUX MPOOJIEM U IMyTeH WX perieHHs.

Aodanmauyusa obyuaouiezoca K UBMEHAIOWUMCA YCI08UAM COUUAIBLHOU U RPUPOOHOI
cpeowl:

e MOTPEOHOCTH BO B3aMMOJICHICTBHH IIPY BBIOJHEHUN UCCIIEIOBAHUHI U IPOCKTOB (PHU3UIECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

e TIOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO IEATEIbHOCTD;

e MOTPeOHOCTH B (POPMHPOBAHUM HOBBIX 3HaHUH, B TOM UKcie POPMYIUPOBATH UACH,
MOHATHS, TUIOTE3bl O (PU3NYECKHX OOBEKTaX U SIBJICHUSIX;

e 0OCO3HaHHE 1e(ULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e IUJIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHU;

e CTpEeMJIEHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U IIPUPOIbl, OOIIECTBA U 3KOHOMUKH, B
TOM YHCJIE C UCIOJIb30BaHNEM (PU3NUYECKUX 3HAHUM;

e OILIEHKA CBOMX JACHCTBHM C yYETOM BIUSHUS HA OKPYXKAIOUIYIO CPENY, BO3ZMOKHBIX
ri100aJIbHBIX MTOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATDHI

YHuBepcanbHbIe MO3HABATEIbHBIE JEHCTBUS

Basoswvie nocuyeckue oeticmeus:

e  BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB (SIBJICHUH);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KJIACCH(DPUKALINU, OCHOBAHUS JIJIsl 0000IICHHS 1
CpaBHEHHS,

e BBIBJISITH 3aKOHOMEPHOCTH M ITPOTHBOPEUYUS B paCCMaTPUBAEMBIX (PaKTax, JaAHHBIX H
HAOJTIOICHUSX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHHSIM;

e BBISBJISATH NPUYMHHO-CIICJICTBEHHBIC CBS3U NPU U3YYCHUU (PU3UUYCCKUX SBICHHUH U
MIPOIIECCOB; IENIATh BBIBOBI C UCTIOIB30BAHUEM JICIYKTHBHBIX U HHTYKTHBHBIX
YMO3aKIIFOYCHUH, BBIZIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PM3UYCCKUX BEITHUYMH;

e  CaMOCTOSITEJIPHO BEIOMPATH CIIOCO0 perieHus1 yaeOHo# (Hru3uvecKoi 3a1aun (CpaBHCHHE
HECKOJIbKUX BAPHAHTOB PEIICHHsI, BLIOOP Hanbosee MOAXO0ISIIET0 ¢ YIETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUERB).

Baszosvie uccneoosamenvckue oelicmeus.

e MHCIIOJIb30BaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTCJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHW,

e TIPOBOJAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (1)I/ISI/I‘I€CKI/II71
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (I)I/ISI/I‘IGCKOI"O SIBJICHHA,

e OLCHHUBATH Ha IPUMCHUMOCTH U JOCTOBEPHOCTDH I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B XO/I€
HCCIICA0OBAaHU UJIN SKCIICPUMCHTA,

e CaMOCTOATCIIBHO (bOpMy.]'IPIpOBaTB O606H.ICHI/I${ " BBIBOJBI T10 pE3yJibTaTaM HpOBe,Z[éHHOl"O
Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHMUA,

e TIPOTHO3UPOBATH BO3MOXKHOC JalIbHEHIIIee Pa3BUTUC (1)H3I/I‘ICCKI/IX nmponeccCoB, a TAKKC
BbIIBUT'AaTh ITPECATIOJIONKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c ungopmayueri:

e MPHUMEHSATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPU TIOMCKE U 0TOOpE
nHGOpMAIIUY WK TaHHBIX C YIETOM IMpeUI0KeHHON yueOHOW (hru3nyeckoi 3a1auu;



aHAJM3UPOBATh, CUCTEMAaTH3UPOBATH U MHTEPIIPETUPOBATH NH()OPMAINIO pa3IUYHBIX BUIOB
1 (OpM Tpe/ICTaBICHHUS;

CaMOCTOSITEIILHO BEIOMPATh ONTUMAIbHYIO (hOpMy IIpeCTaBICHUS HH(POPMAIMU U
WJLTIOCTPUPOBATH peIIaeMble 3a/1a4i HECIOKHBIMU CXeMaMH, IMarpaMMaMu, HHOU TpaduKoit
Y UX KOMOMHAIIMSIMH.

YHuBepcanbHble KOMMYHUKATUBHBIC IEUCTBUS

Obwenue:

B X07ie 00CyX/IeHHUs y9eOHOTO MaTepHaia, pe3yJibTaToB Ja00paTOPHBIX PadOT U MPOEKTOB
3a/1aBaTh BOMIPOCHI MO CYIIECTBY 00CYX Ia€MOI TEMbI U BHICKAa3bIBATh UJICH, HAIICJICHHBIE Ha
peleHue 3a1auu 1 rmoajep kanue 01aroKenaTelbHOCTH OOIIEHMS

COTOCTABJISITh CBOU CY)KJIEHUS C CYXJACHUAMHU IPYTMX YJaCTHUKOB JHanora, 0OHapy>KuBaTh
pasiiniaue U CXoaCTBO HOSI/IHI/Iflg BBIpaXXaThb CBOXO TOYKY 3pCHHUA B YCTHBIX U TIMCbMCHHBIX
TEKCTAaXx, HY6J'II/I‘-IHO NpEACTABJIATE PE3YJIbTAThI BBIIIOJIHECHHOTO (1)I/ISI/I‘ICCKOFO OIbITa
(’KCTIepUMEeHTa, UCCIIEIOBAHMS, TIPOEKTA).

Cosmecmuas dessmenbHOCHb (COMPYOHUYECMBO):

MMOHUMATh W UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHINBHIyaTbHOW PabOTHI IPH
pElIeHNH KOHKPETHON (hu3nueckoil mpoOiemsl;

MIPUHUMATD [IeJT COBMECTHOU JESITEIbHOCTH, OPTaHU30BBIBATH JICHCTBHUS 110 €6
JOCTHIKEHHIO: PACIIPEICIIATH POJIA, OOCYXIATh MPOIECCHl H PE3ybTaThl COBMECTHOMN
paboThI; 00001IaTh MHEHHUST HECKOJBKHX JTFOJICH;

BBITIOJTHATE CBOIO YacTh PaOOTHI, JOCTUTass KAYECTBEHHOTO pe3y/IbTaTa Mo CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHHUPYS CBOU JCHCTBUS C APYTUMH YiEHAMU KOMAaH/IbI;
OIIEHUBATh KA4e€CTBO CBOETO BKJIaAa B OOIINI MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIHLHO
chopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMOJICHCTBHUSI.

YHuBepcanbHble PEryIsITUBHbBIE IeHCTBUS
Camoopeanuzayusi:

BBISIBIISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOMUX 7S peLICHUS
(buznyecKux 3HaHUIA;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHUS pelleHui (MHAUBUAYaIbHOE, IPUHITHE
pEelIeHUs B TPYIIe, MPUHITHE PEIICHU TPYIIoi);

CaMOCTOSITENILHO COCTABJIATH aJITOPUTM pellieHus] PU3NIECKOM 3a/1auM UITH IIaHa
UCCIIEIOBAHUS C YUETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHUPOBATH MpeAaraeéMble BapUaHThl PELICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

Camoxonmpons (pegnexcus):

J1aBaTh a/IEKBATHYIO OIIEHKY CUTYalluH U MpeJylaraTh IIaH e€ H3MEHEHUS;

OOBSICHATh NPUYHMHBI JOCTHKEHUS (HETOCTUKEHUS) pe3yIbTaTOB AEATEIbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTUBBI B ICATEIBHOCTH (B TOM UHUCIIE B X0/ BBINOJHEHUS (PU3HMUECKOTO
MCCIIEIOBAHUS UJIH MTPOEKTa) HA OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHUBILIUXCS CUTYaLUH,
YCTaHOBJICHHBIX OLTUOOK, BOSHUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM.



OMOYUOHAIbHBILL UHMENIeKM:

CTaBUTH €05l HA MECTO APYTOTO YEJIOBEKA B XOJ€ CIIOpa UM JUCKYCCHH Ha HAy4YHYIO TEMY,
[IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.

Ipunsmue cebs u opyaux:

MIPU3HABATH CBOE MPABO HA OHMIMOKY MPU PEIICHUH (PU3UIECKUX 331a4 MIIM B YTBEPKACHUSIX
Ha Hay4HbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HNPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)xarb C(POPMHPOBAHHOCTH Yy

o0yuaroumxcs yMEHHH:

HCII0JIb30BATh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUYKEHUE aTOMOB U MOJIEKYIL,
arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMOp(HBIE Tella, HACHIIEHHBIN 1
HEHACHIIIIEHHBIN Map, BJIAKHOCTh BO3/1yXa; TEMIEPATypa, BHYTPEHHSISA SHEPT U, TETIOBOI
JIBUTATENb; DJIEMEHTAPHBIN IEKTPUUYECKUH 3apsijl, HIEKTPHUUECKOe M0JIe, MPOBOIHUKU U
JTUDJICKTPUKH, TIOCTOSTHHBINA JIEKTPUYECKUN TOK, MAaTHUTHOE TIOJIE;

pa3nuyath sSBJIEHUS (TEIJIOBOE pacIIMpeHue/cxarye, Teronepeaaya, TeIIoBOe paBHOBECHE,
CMa4yMBaHHE, KAMWUIIPHBIC SIBJICHUS, HCTIApEHNE, KOHISHCAITUS, TIJIaBJICHHE,
KpuCTaJIIM3aius (0TBEepAeBaHNE), KUIIEHHE, TeIuIonepeaaya (TernaonpoBOIHOCTb,
KOHBEKIIHS, U3ITy4eHHE); SIeKTpU3alusl TeJl, B3auMO/IeCTBUE 3apsIOB, TEHUCTBUS
ANIEKTPUYECKOT0 TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMO/ICHCTBIE MarHUTOB, I€HCTBHE
MarHUTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHuTHasE MHAYKIHUS) IO O CAHUIO UX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOe
SIBIICHUE;

pacrno3HaBaTh MPOSIBICHUE H3YyYCHHBIX (PU3UUECKUX SIBJICHUI B OKPYXKAIOUIEM MHUPE, B TOM
yrciie Gpu3nyecKue SBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHUE U KalMIIISIPHbIE
SIBJICHUSA B MIPUPOJIE, KPUCTAIUIBI B pUpoJe, u3itydyenue ColHia, 3aMmep3aHre BoI0EMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa; SJICKTPUUECKUE SBICHUS B
aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB; MATHUTHOE T0JIe 3eMIIH, Jpeid Moo CoB,
POJIb MAarHUTHOTO TOJISL 1711 KU3HU Ha 3eMJie, MOJIIPHOE CUSIHUE; IIPH 3TOM IEPEBOIUTH
MIPAKTUYECKYIO 3a/1auy B yueOHYIO, BBIJCISATh CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKH
(buznyecKux SABJICHUN;

OTHCHIBATh U3yYCHHBIE CBOICTBA Te U (pU3MUeCKUe SBICHUS, UCTIONb3Ys (PU3NUECKHe
BEITMYMHBI (TeMIIEpaTypa, BHYTPEHHsISI SHEPT U, KOJMYECTBO TEIJIOTHI, yIeIbHAs
TEII0EMKOCTh BEIIECTBa, y/IebHAas TEIJI0TA IUIaBIEeHUs, yAeIbHas TEIIoTa
napooOpa3zoBaHus, yAeabHas TeIUIOTa CrOpaHus TOIUIMBA, KOAG(GUIIUEHT HOJIE3HOTO
JEMCTBUS TEIJIOBOM MAIlIMHbI, OTHOCUTENbHAS BIKHOCTh BO3AyXa, DJIEKTPUUECKUMA 3aps/,
CHJIa TOKa, SJICKTPUUECKOE HAMPSHKEHHE, COMPOTUBIICHUE TIPOBOIHUKA, YIEIbHOE
COTPOTHBIIEHUE BEIIECTBA, PA00OTa U MOUTHOCTD AIIEKTPUIECKOTO TOKA); MPU ONMHUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMYUH, 0003HAUCHUS U
€IUHULIBI PU3NYECKUX BETTMYMH, HAXOAUTh (DOPMYIIBI, CBSI3bIBAIOIINE TAaHHYIO (PU3HUECKYIO
BEITUYMHY C JPYTUMHU BETUYMHAMH, CTPOUTH TpadKU N3YYEeHHBIX 3aBUCUMOCTEH
(bu3MYECKUX BETNYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MTPOIIECCHI, UCIIONIb3YSI OCHOBHBIE
MOJIOKEHHUS MOJIEKYISPHO-KUHETUUECKOM TEOPUH CTPOSHUS BELIECTBA, TPUHIIUIT
CYIEPIIO3UIINH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsiia, 3akoH Oma ams
ydacTka 1enu, 3akoH [xoyins - JIeHia, 3aKkoH COXpaHEeHUs SHEPTUHU; IPH ITOM JaBaTh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3alUCHIBATh €0 MaTEMATHUYECKOE BBIPAKCHHE,
0O0BSACHATH GU3NYECKUE TPOIIECCH M CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyaIlui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh IPUUMHHO-CIIEICTBEHHBIE CBSI3H,



CTPOUTH OOBSICHEHHUE U3 | - 2 JTOTMYECKHX IIAroB C OMopoii Ha 1 - 2 H3y4eHHBIX CBOMCTBA
(bu3HUeCKUX SIBJICHUH, (PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH; pelaTh pacuéTHhIC
3a1auu B 2 - 3 I€HCTBUSA, UCTIONIB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (PU3NIECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3a/1a4M 3allMChIBaTh KPAaTKOE YCIOBUE, BBIABIISTD
HE/IOCTATOK JAHHBIX ISl PELICHHUs 3a1a4H, BEIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOJMMBIE
Ui €€ peleHus], MPOBOIUTh PacyE€Thl U CPAaBHUBATh NOJYYEHHOE 3HaUCHUE PU3NUECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh P MOMOIIH (U3NIECKUX METO/IOB;
HCI0JIb3YS ONMCAHUE UCCIIEJOBAHMUS, BBIACIATH IPOBEPSIEMOE IPEAIIOIO0KEHNE, OLIEHUBATh
MIPaBUJIBHOCTH MOPsAKa IPOBEAECHUS UCCIIEJOBaHUS, J€/1aTh BbIBO/IBL;

MIPOBOJIUTH OMBITHI IO HAOTIOICHHUIO (PU3HUECKUX SBICHUN WU (PU3HMUECKUX CBOMCTB TEI
(KanuiIsipHbIE SIBJICHMS, 3aBUCUMOCThD JIaBJIEHUS BO3yXa OT €ro 00bEéMa, TeMIepaTyphl;
CKOPOCTH Mpoliecca OCThIBaHUS/HArPEBaHUs IPY U3ITYYEHHUH OT I[BETa U3JIY-
YaroIlel/orJIoMarolel HOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOIbI OT TEMIIEPATYPHI
XKUJKOCTHU U IUIOIIAIN €€ MOBEPXHOCTH; AIEKTPU3ALUS TEJ U B3aUMOJEHCTBHE
ANIEKTPUYECKHUX 3apsAI0B; B3aUMOIEHCTBUE IOCTOSTHHBIX MATHUTOB, BU3YyaJln3allHsl Mar-
HUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB; AEWCTBUSI MAarHUTHOTO TI0JISl HA MPOBOJJHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA AMEKTPOABUraTells MOCTOSHHOTO TOKA):
(dbopMynupoBaTh MPOBEPsSEMbIE MPEANION0KEHHS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs; OMMCHIBATh X0 OMbITAa U (OPMYITHUPOBATH BHIBOJIBI;

BBITIOJIHATH TPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTENIBHOM BIaKHOCTU BO3/yXa, CUJIbI
TOKa, HaMPsKEHUS! C UCII0JIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U TATYUKOB (PU3MUECKUX
BEJIMYMH; CPAaBHUBATh PE3YJIbTaThl U3MEPEHUN C YIETOM 3aJaHHOU aOCOTIOTHON
MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIECOBAHNE 3aBUCUMOCTH OJTHON (PM3NUECKONU BEJTMUYUHBI OT IPYTOH C
HCII0JIb30BAHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTh COMTPOTUBIICHUS MPOBOIHUKA OT €r0
JUIMHBI, TIJI0IAI1 OTIEPEYHOTO CEYEHHS U YAECIBHOTO CONMPOTUBIICHUS BELIECTBA
MIPOBOJIHUKA; CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT HAIIPSKEHUSI Ha IPOBOIHUKE;
HCCIIeIOBAaHUE MOCIIEI0BATENILHOTO U MapalIeIbHOTO COEMHEHHUM TPOBOTHUKOB):
IUTAHUPOBATh UCCIIEI0BAHNE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIETys
MpeI0)KEHHOMY ITaHy, (PMKCUPOBATh PE3y/IbTaThl MOTYYEHHON 3aBUCUMOCTH B BHJIE
Tabnuu u rpaduKoB, AeiaTh BHIBOABI 0 Pe3yabTaTaM HCCIIEI0BaHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEINYMH (yIelbHas TEIIOEMKOCTb
BEIECTBA, COPOTUBIICHUE MTPOBOAHUKA, pa00Ta U MOIIHOCTh SJIEKTPUUECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHUS, COOUPATh SKCIIEPUMEHTAIbHYIO0 YCTAHOBKY, CIIEAYs MPeaI0KeHHON
WHCTPYKIUH, U BBIYUCIIATH 3HAYEHHUE BEIIUUNHBI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1abopaTOpHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUSI M3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOPOM Ha MX OMHUCaHUsA (B TOM YHCIIE: CUCTEMAa OTOIUICHUS JIOMOB, TUTPOMETp, TapoBast
TypOHHa, aMIIepPMETP, BOJBTMETP, CUETUHK IEKTPHUUECKON IHEPTHUH, DIIEKTPOOCBETUTEIbHBIC
puOOPbI, HArPEeBaTENbHBIC ANEKTPOIPUOOPHI (TIPUMEPDI ), ITEKTPUUECKUE TPETOXPAHUTEINH;
AIIEKTPOMArHUT, JEKTPOIBUTATEh IOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHHS O CBOMCTBAaX
¢bu3nvecKux ABICHUNA U HEOOXOJUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NMPOCThIE TEXHUYECKHUE YCTPONCTBA U U3MEPUTENbHbIE IPUOOPHI 110 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (SKUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMET,
JIBUraTellb BHYTPEHHETO CrOpaHus, 3J€KTPOCKOI, PEOCTAT); COCTABIATH CXEMBbI
UIEKTPUYECKUX LENEN C MMOCIEI0BATEIbHBIM U NapauIEIbHBIM COEAUHEHUEM DIIEMEHTOB,
pasznuyast ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LIeTIeH;

MPUBOAUTH MPUMEPBI/HAXOUTH HHPOPMALIMIO O IPUMEPaX MPAKTUYECKOTO UCTIOIb30BAHUS
(bu3nUecKrX 3HaHUH B MOBCEIHEBHOMN KU3HU JJIs oOecrieueHus: 6e30MacHOCTH MpU
oOpartieHuu ¢ mpudopaMHu U TEXHUYECKUMHU YCTPOICTBaMU, COXpAaHEHMs 30POBbS U
COOIIIOJICHHUS HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKpYXKaroIlel cpesie;



e OCYIIECTBJIATH MOUCK WHpoOpManuu (uznyeckoro conaepxkanus B cetu HTepHeT, Ha
OCHOBE UMEIOUINXCS 3HAaHUHN U MMYTEM CpaBHEHUS JAONOJHUTEIBHBIX HICTOYHUKOB BBIJIENISATh
nH(OPMAIINIO, KOTOPAst SBJISIETCS IPOTUBOPEUHUBON MIIM MOXKET OBITh HEJJOCTOBEPHO;

e  HCIIOJb30BAaTh MIPU BBINOJIHEHNN YYEOHBIX 3a/JaHUI HAYYHO-IIOIYJISIPHYIO JINTEPATYPy
(bU3MIECKOTO CoAepIKaHus, CIPAaBOYHbIE MaTepHalibl, PeCYpChl ceTH MIHTEpHET; BIaIeTh
npuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIUU U3 OJHOHN 3HAKOBOM
CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHNs, 000011as
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (PH3MYECKOTO COACPIKAaHUs, B TOM YUCIIe
MyOJIMYHO TPEACTABIIATH PE3YJIbTATHl MPOSKTHOM MIIM UCCIIETOBATEILCKON JIEATEILHOCTH;
[P STOM I'PAMOTHO HCIIOIB30BaTh N3yYCHHBIH MOHATHIHBIN anmapar Kypca (pHu3uKH,
COIIPOBOXKIATh BBICTYIUICHUE IPE3CHTALUEH;

e IIpU BBINOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEOBAHUN (PU3HUECKUX IIPOLIECCOB
pacnpenensiTh 00s3aHHOCTHU B TPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 331a4aMH, CIEIUTh
3a BBINOJHEHUEM IIJIaHa IEUCTBUI U KOPPEKTUPOBATH €T0, a/ICKBaTHO OLICHUBATh
cOOCTBEHHBIN BKJIaJ] B A€ATEIbHOCTD I'PYIIIbI; BBICTpaUBaTh KOMMYHUKATUBHOE
B3aUMO/IEHCTBUE, MPOSIBIISASL TOTOBHOCTh pa3peliaTh KOH(IUKTBHI.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue paszaeiioB u TeM| Koin-Bo | DiekTpoHHbIE undposbie
n/n |[mporpamMmbl 4acoB oOpa3oBaTe/ibHbIE
Paszgen 1.TenjioBbie ABJIeHUSA 29
1. CtpoeHue u CBOMCTBA BEIIECTBA 8 decTuBanb NENAaroruueckux UIEH
"OTKpPBITHII

ypox'"https://urok. Isept.ru/

2. | TemoBbIe MPOIECCHI 21 Buneoypoku 1o OCHOBHBIM
npeMeTaM IIKOJIBHOM MPOTrpamMMBbl
https://interneturok.ru/

Pasznes 2. DiekTpuyeckue u 37
MATrHUTHBIE IBJICHUSA

3. DJIEKTPUYECKUE 3aPSJIbI. 7 Buneoypoku o OCHOBHBIM
3apsKeHHbIE Tea U UX MpeAMETaM IIKOJIbHOW MPOTrpaMMBbI
B3aUMOIEIICTBUE https://interneturok.ru/

4, [TocTosiHHBIH AMeKTpuYecKuii Tok | 21 DdecTuBanb NENaroruuyeckux HIeH

"OTKpBITHII

ypok"https://urok.1sept.ru/

5. | MarHuTHbIE SIBICHUS 6 decTUBaIb MENATOTMYECKUX UAEH
"OTKpBITHII




ypok"https://urok.1sept.ru/

6. DNeKTpOMarHuTHasE WHIYKIIHS 3 Buneoypoku 1o OCHOBHBIM
IIpEAMETaM IIKOJIBHOW MPOTrpaMMBbI
https://interneturok.ru/

7 [ToBTOpEHUE 2
Hroro 68
Pe3seps 2

MNOYPOYHOE IINTAHUPOBAHMUE 8 KJIACC

Ne Tema ypoka Kounuyecrn
0 4acoB

11 OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO - 1
KHHETUYECKOUW TEOPUHN CTPOCHHSI BEIIeCTBA

2.2 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1
COCTOSIHUH BeEIEeCTBa

3.3 CmaunBaHue 1

4.4 Kanunasipuble siBjienns. JladopaTopuasi 1
padora "U3yuyeHne KanuUISPHbIX AiBJIeHUI'"

5.5 Kpucrannmaeckue u amopdHsie TBEPIbIC TEA 1

6.6 TennoBoe pacIMpeHnue U CKATUE 1

1.7 O6o06matomuii ypok o teme "CTpoeHue u 1
CBOMCTBA BerecTna"

8.8 KonTpoabHasi pa6ora no remam "Crpoenne n | 1
cBoiicTBa BemecTtBa' u "Temionepenaya'

9.1 Temmneparypa. CBsA3b TEMIIEPATYpBI CO 1
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YACTHII.

10.2 Buytpennss sHeprusa. CriocoObl H3MEHEHHs 1
BHYTpPEHHEH dHepruu: Tervionepenavya u coBep-
HIeHHe paboTHlI.

11.3 . Buapl Tenonepenaun: TemIONPOBOIHOCTD, 1
KOHBEKIHS, n3nydeHue. Teronepenaya B
MIPUPOJIC U TEXHUKE

12.4 Tennoo6men. Jlaboparopnas padora 1




"HccsenoBanue siBJIeHUs TeNJI000MeHa NPH
CMelIMBAHUM X0JIOHOM U ropsyeii Boab1"

135

TensoBoe paBHoBecue. JlabopaTopnas
pabora "OnpenejieHue KOJIUYeCTBA TEMJIOTHI,
MOJTy4eHHOT0 BO/J10ii NpH Terioo0MeHe ¢
HArpeThiM MeTANLIHYECKHM HHINHAPOM"

14.6

KosnyecTBO TEIJIOTHL. Y 1eJbHase
TeMJ0EMKOCTH BellleCTBA .Y pPaBHEHHUE
TeII0BOro d6asanca. Jlaboparopuas padora
"OmnpenesieHue yaeabHOI TeNJI0EMKOCTH
BemecTsa'"

15.7

Pemenne 3agau o reme "Termioodomen"

16.8

IInaBnenue u OTBEPACBAHNEC KPUCTATITIMUCCKUX
BCIICCTB

17.9

YaenbHas TEIU10TA IJIABJIE HUSL.
JladopaTopuas padora "OnpenesieHue
yAeJbHOM TemJI0ThI

18.10

. [TapooOpazoBanue u koHneHcanus. Mcmapenue

19.11

BrnaxnocTs Bo3nyxa

20.12

HN3MepeHue BJIAKHOCTH BO31yXa.
JlaGoparopHas padora "Onpenesienune
OTHOCUTEJIbHO BJIA’KHOCTH BO31yXa

21.13

Kunenue. YIICJ'II)HaH TCIJIOTa Hap006pa3OBaHI/IH.

3aBHCUMOCTh TEMIICPATYpPhbl KUIICHHUA OT
aTMOC(bepHOFO JaBJICHH A

22.14

Permrenue 3agaq nmo reMme "M3mMeHeHne
arperaTHbIX COCTOSIHUH BeriecTra"

23.15

9Hepr1m TOILJIMBA. Y JielIbHasl TEIJIoTa CropaHus

24.16

[TpunnunIe! padoTe! TemnoBbix aurareneit. KI1J]
TEIJIOBOTO JIBUTATENS

25.17

Pemenne 3amag mo teme "TermioBkie SBIeHH".
Buasl Tennonepenaun, KOJIMYECTBO TETIOTHI,
M3MEHEHHUE arperaTHhIX COCTOSIHUM BEIECTBa,
BJI&YKHOCTh BO3yxa"

26.18

TennoBble IBUTATENN U 3alIUTa OKPYKAIOIICH
cpenbl




27.19

3aKOH COXpaHEHUs U NIPEBPAILEHUS] JHEPTUU B
MeXa HUYECKUX U TEIUIOBBIX IIpoLeccax

28.20 | O6o6marommii ypok mo teme "TeroBeie
siBICHUS"

29.21 | KontponbHas padora o teme "TeroBbie
siBiICHUS"

30.1 | DOnekrpuszanms Ten. JBa poaa dNEKTPUIECKUX
3apsi/IoB.

31.2 B3aunMoselicTBre 3apskeH- HBIX TeJl. 3aKOH
Kynomna.

32.3 | Dnekrpuueckoe noje. [TpuHIUT cyneprno3nium
3IEKTPUYECKUX TOJIEH.

33.4 | Hocurenu 3JIeKTPUIECKIX 3apsI0B.
DIIeMEHTapHBIN 3JIEKTPUYECKUAN 3apsia. 3aKOH
COXpaHEHHS AIIEKTPUUYECKOTO 3apsiia

34.5 Crpoenue aToMa.

35.6 IIpoBoaHuKH U TUIJIeKTpuKHU. JIaGopaTopHas
padora "HUccienoBanue n1eicTBUs
IJIEKTPUYECKOTO MOJIsl HA MPOBOTHUKHU U
AMIJIEKTPUKHU'"

36.7 O06o0maromuii ypok 1mo teme "IJIeKTpuIecKre
3apsiibl. 3apsHKCHHBIC TElla U UX
B3auMoaeiicTsue"

37.1 Onekrpuyeckuil Tok. Cuia Toka

38.2 HCTOYHMKH MOCTOSSHHOTO TOKa. JlecTBUS
AIIEKTPUUYECKOTO TOKA

39.3 DJIEKTPUYECKUI TOK B )KUIKOCTSIX U razax

40.4 Onekrpuyeckas uenb. JlabopaTopHas padora
"Coopka u npoBepka padoTbl
3JIEKTPUYECKOM ey MOCTOSIHHOr0 TOKa"

41.5 Cuna toka. JJaboparopnas padora
"H3mepeHue U peryJMpoBaHHe CHJIbI TOKa'

42.6 OnexTpuueckoe HanpsbkeHue. Jlaboparopuas

padora "H3mepeHue u peryJupoBanue
HanpsukeHus"




43.7

ComnpoTusieHne mpoBogHNKa. JlabopaTopHasi
pabora "HccienoBanne 3aBUCUMOCTH CHJIbI
TOKA, HIYLIEro Yepe3 pe3ucrop, ot
CONMPOTHUBJICHUS PE3UCTOPA U HANIPSIKEHHUS HA
pe3ucrope"

44.8

3akon Oma Juis yyacTka Lenu

45.9

VY enpHOE CONPOTHUBIICHHUE BEIIECTBA.
JlabopaTopHas pa6ora ""3aBUCMMOCTb
3JIeKTPHUYECKOT0 CONMPOTHBJICHUSA
NMPOBOJAHUKA OT €ro JJINHBI, IVIOIAIH
NONepevYHoro ceyeHus 1 marepuaJa"

46.10

Peocrar. JlabopaTopuas pa6ora
"PeryiupoBaHue CHJIbI TOKa peocTaTomM"

47.11

[TocnenoBarenbHOE COETMHEHNE TPOBOHHUKOB.
JlabopaTopHas pa6ora "IIpoBepka npaBuia
CJIOKEHHSI HANIPSIZKEHU pHU
10CJ1e/I0BAaTeJILHOM COeINHEHUH ABYX
pe3ucTopoB

48.12

[NapannensHoe coeAMHEHNHE TPOBOAHUKOB.
JlaGoparopHnas padoora "IlpoBepka npaBuJia
AJISl CWIBI TOKA NPH NapaLieIbHOM
COeIUHEHUM Pe3ucTOPOB"

49.13

CMeniaHHbIe COCAMHCHUS ITPOBOJHUKOB

50.14

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akon Jxoyns—Jlenua.

51.15

Pacuér paboThl ¥ MOILIIHOCTH TOKA.
JlabopaTopHblie onbIThI: '"OnpenesieHue
PaGoThI 3J1eKTPUYECKOT0 TOKA, HAYILEro
yepes pesuctop' u "OnpenesieHue MOIHOCTH
3JIEKTPUY€eCKOIr0 TOKA, BbIAe/IsieMOii Ha
pe3ucrtope

52.16

DEeKTPONpPOBOKA U TOTPEOUTEITH
3JIEKTpUUYECKON 3HEepruu B ObITy. KopoTkoe
3aMblkaHue. JIaboparopHas pabora
"Onpenesaenne KIIJI narpesaress.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA,
HAYLIero Yyepe3 JaMIo4KYy, OT HANPSIGKeHU s
Ha Hell"

53.17

Pemenne 3agau mo remam "Cuia Toxa,
HaIpsHKEHUe, COMPOTUBIIEHUE, 3aKOH OMa 1t




y4dacTKa LeNH, yIeIbHOE COIPOTUBIICHUE,
COEJIMHEHUS POBOIHUKOB"

54.18

Pemtenue 3amau no temaM "3axod Oma g
ydJacTKa IenH, padoTa ¥ MOIIHOCTh TOKa, 3aKOH
Jxoyns-Jlenna"

55.19

DNEKTPOINPOBOJIKA U MIOTPEOUTEIN
a5IeKTpudecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

56.20

O6006maromuii ypok 1o teme "DneKkTpruieckue
siBIICHUS"

57.21

KonTpoabHas pabora no reme
"JyekTpuueckue siBjaeHus"

58.1

TlocTosHHbBIE MarHuThl. B3auMoaencTeue
NOCTOSIHHBIX MAarHUTOB

59.2

MaruauTHO€ nosie. MarHuTHOE 10Jie 3€MJIH U €T0
3HAYEHUeE JJIs )KU3HU Ha 3emiie. OnbIT DpcTea.
JlaGoparopuas padora "UccaenoBanue
ACHCTBHS JIEKTPHYECKOI0 TOKA HA
MATHUTHYIO CTPeJKy "

60.3

MaruuTtHoe 1noJje MEeKTPUYECKOro ToKa.
[IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE.
JlaGoparopHas padora "OnbIThbl,
AE€MOHCTPHUPYIOLIEe 3aBUCHMOCTb CHJIbI
B3aUMO/IeliCTBHUS KATYIIKH € TOKOM U
MATHUTA OT CUJIbI TOKA M HANIPABJIEHUS TOKA
B Karymke'"

61.4

JleficTBMEe MarHUTHOTO TI0JISI HA MPOBOHUK C
TokoM. JlabopaTtopHbie padoThI
"UccaenoBaHue MArHUTHOT' O
B3aMMOJAEeHCTBUS NOCTOTHHLIX MATHUTOB'' 1
"U3yyeHne MArHUTHOI'O MOJIAA MOCTOSTHHBIX
MArHUTOB NPHU UX 00beIMHEHUH H
pasneseHun"

62.5

DneKTpoABUTaTelNb MOCTOSIHHOTO TOKA.
JlabopaTopHasi pa6ora "KoHncTpyupoBanue u
u3ydeHue padoThl dJIeKTpoaABUraTeas"

63.6

Hcnonb30BaHue JIEKTPOIBUTaTENEN B TEX-
HUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE
KonTtpouabHnas pabora no teme ""MarautHele




asjeHusa"

64.1 Oneitel @apanes. fABienHue sneKkTpoMarHuTHON | 1
naaykuuu. IIpasuio Jlenna.

65.2 | DOnekrporeneparop. CriocoObl MOTyYSHUS 1
JNEKTPUYECKOUN SHEPIUU.

66.3 DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX 1
WCTOYHUKAX SHEPTHU

67.4 [ToBTOpeHue u 0000IIIEHNE COAepKAHUS Kypca 1
¢u3uku 8 knacca. Templ "DnekTpuyeckue u
MAarHuTHBIE SIBJIEHUS"

68.5 HToroBasi KOHTPOJILHAsI padoTa MO Kypcy 1
¢puznkn 8 kaacca. Tembl "CTpoeHue u
CBOlicTBa BellecTBa. TenJioBblie sIBJICHUS.
JJIeKTPpUYeCKHe U MATHUTHBIE sABJIeHUsA'"

HUTOTO 68
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