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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHus
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYaroIMXCS M OPTraHU3alMI0 H3YyYEHUs
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUSI MPEAMETHOIO COAEpKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

®dusuka SABISIETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PHU3HUYSCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH W
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJIAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNIbCTBA JUIS TOTY4eHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pean3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K-4BH).
Henan nzyyenus Gpuankm:

e IPUOOpETEHUE HHTEpPEca U CTPEMJICHHS OO0ydYarolMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJIC MO3HAaHUA U (POpMHUpOBaHHE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMmHpoBaHME HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3Y4YEHMs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHHE TPEICTABICHUA O PO (PUMKH A1 Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

e pa3BUTHE  TPEICTABICHUH O  BO3MOXKHBIX  cdepax  Oyayuieit
npo(eCCUOHANBHON  N1€ATEIbHOCTH, CBSA3aHHOM C (DU3HKOHM, MOATrOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPABJICHHH.

JlocTikeHre 3TUX Lejedl mporpaMMbl MO (DU3MKE HA YPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e MpUOOpETEHHE 3HAHUM O JUCKPETHOM CTPOCHHM BEILIECTBA, O
MEXaHUYECKUX, TEIVIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPUOOpPETEHNE YMEHUN ONMUCHIBATh U OOBSICHATH (PU3UYECKHE SIBJICHUS C
UCITOJIb30BAaHUEM TOJTyYCHHBIX 3HAHUN;

e OCBOGHME METOJOB pELIEHUs MPOCTEUIINX PACYETHBIX 3adad ¢
UCITOJIb30BAaHUEM puznyeckux Mojenei, TBOPUYECKUX u
PAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHUH HAOIIOAATh MPUPOIHBIC SIBICHUS M BHITIOIHSITH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIbHBIE UCCIAEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboThl ¢ MHPOpMAIHEH (HUIUIECKOTO COACpPIKAHUSA,
BKJIIOYasi WHGOPMAIMI0O O COBPEMEHHBIX JOCTHXKEHMSIX (PU3MKHM, aHAIU3 U
KPUTUYECKOE OLICHHMBaHUE UH(OPMALIHH;

e 3HAKOMCTBO CO c(hepamu mpoPeCcCUOHATLHON EATeIbHOCTH, CBA3aHHBIMU
c (u3uKoil, U COBpEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
(bU3MYEeCKON HAYKH.

Ha uzyuenue ¢pusuku (6a30BbIil ypoBeHb) OTBOAUTCS B 8 Kitacce — 68 yacos
(2 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOECHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS
yacTull. BHyTpeHHsiss 3Heprus. CrocoObl H3MEHEHHsS BHYTPEHHEH OJHEpPruu:
Terionepeaaya U COBEPILIEHHE padoTHI. Bubl TEIIoNepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3ITyUYEHHUE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEpPJICBAHME KPUCTAUIMYECKUX BEHIECTB. YJenbHass TEIJIOTa IUJIaBICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunmenwe. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JABJICHUS.

BrnaxHocTs Bo31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpaHEHMs M MPEBPALEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HaGnrogenne OpOyHOBCKOTO IBH>KEHHS.

2. HaGmonenue nuddyszuu.

3. HaGmronenue siBieHU CMauyMBaHUs U KaWJUISIPHBIX SBJICHUM.

4. Habnto/ieH1e TeIOBOrO paCIIUPEHUS TE.

5. I3MeHeHue naBieHusl raza npu U3MEHEHUU O0bEMa M HarpeBaHUU WU
OXJIaXKICHUH.

6. [IpaBuiia u3MepeHus TeMIepaTypsbl.

7. Buapl Temionepeaayu.

8. OxJaxieHne Mpu COBEPILIECHUN PabOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIaMHU.

10. CpaBHeHHE TEIUIOEMKOCTEN PAa3IMYHbBIX BEIIECTB.

11. HalGnroneHue KUATICHHUS.



12. HalGnrogeHue moCTOSHCTBA TEMITEpaTyPhl MPHU TJIABJICHUH.

13. Mopaenu TEMIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJIIPHOTO MPUTSHKCHHUS.

2. OnBITHI 110 BBIPALIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnpITEI IO HAOJIOMCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. OnpeneneHue AaBiICHUs BO3AyXa B OaJUIOHE MIMPHUIIA.

5. OnBITHL, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH JABJIEHUS BO3QyXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUSI.

6. IIpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH IJIUHBI CTOJOMKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

7. HabOmionienne wW3MEHEHUsI BHYTpPEHHEH DJHEpruu Tela B pe3yJibTare
TEeIIoNnepeayr U padoThl BHEITHUX CHJL.

8. MccnenoBanue sIBJICHHS TEIUIOOOMEHA MpPU CMENIMBAHUHU XOJOJHOW M
rOpsiYEer BOJIBL.

9. OnpenenieHUe  KOJIWYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJIOM NIPHU
TEIJI000MEHE C HArPEThIM METATUYECKUM HUITUHIPOM.

10.0OnpenesieHre yaeabHON TEINTOEMKOCTH BEIIECTBA.
11.MccnenoBanue npolecca uCnapeHusl.
12.0npeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.
13.0mnpeneneHne yaeabHOM TEIIOTHI IUIaBJICHUS JIbJa.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa »sIeKTpUUecKuX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKAY TEJIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro mods. [IpuHuun
CYTIEPITO3UIINU DJIEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snektpuueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKAN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPHUUYECKOro TOKa (TEeIlIoBoOE,
XUMHUUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuyeckass uenb. Cuwia Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BeliecTBa. 3akoH Oma
o yyactka uend. [locnenoBarenbHOe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoOIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoneilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OmbiT  Opcrena. MaruuTHoe 1Moje  3JEKTpUYecKoro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DNEKTPOJBUTATENIb MOCTOSTHHOTO TOKa. lCmonb30BaHWE 3IIEKTPOJBHUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OnbiTel @apajies. SIBieHrEe dIEKTpOMarHuTHON MHAyKIuuU. [IpaBuio JleHna.
DnekTporeHeparop. CnocoObl  MOAy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DneKTpu3aus Tel.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKY U TUAIICKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
N cTOYHMKM TOCTOSIHHOTO TOKA.
JIelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUueCcKOro HaMpsKEHUST BOJTBTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3/ieJICHUsI MOJIOCOB MarHUTa.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBrE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.
. DJIEKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccnenoBanue siBieHUsI 3JIEKTPOMArHUTHOW UHAYKITUH.
. OnwiTel @apanes.
24. 3aBUCUMOCTh HANpPABJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

©oo~NOk~WNE
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Jlabopamopnvie padbomel u onvimot.

1. OnbiTel MO HAOMIONECHUIO 3JIEKTPU3ALMM Tl HWHAYKUUMEH W IpU
COIPUKOCHOBEHUH.

2. WccnemoBanue NEWCTBHS JJIEKTPUUECKOTO TMOJsi Ha MPOBOJHUKU U
JTUDJIEKTPUKH.

3. CoOopka u mpoBepKa pabOTHI IEKTPUUECKOMN TN TOCTOSHHOTO TOKA.

4. W3MmepeHue U peryIupOBaHUE CUIIBI TOKA.

5. H3mepenue u peryampoBaHue HAMPSIKEHUS.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA, UJIYIIETO Y€pe3 PEe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OnsITsI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
COTNIPOTHBIICHUS] TIPOBOJHUKA OT €ro JUIMHBI, MJIOMAAN TONEPEYHOTO CEUEHUs U
Marepuana.

8. IlpoBepka mpaBuia CIOKEHHUS HAIMPSHKEHUN TPH TOCIEA0BATEIILHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

9. TIlpoBepka mpaBuia AJs CHJIBl TOKAa NPU MApaJICIIbHOM COCTUHEHHUH
PE3UCTOPOB.

10. Onpenenenre pabOTHI AICKTPUUECKOTO TOKA, HAYIIETO YePe3 PE3UCTOP.

11. Onpenenenne MOLIHOCTU AJIEKTPUYECKOTO TOKA, BbIAEIAEMOM Ha
pe3ucTope.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenue KII/] narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. UsyyeHne MarHUTHOTO TIOJIA TIOCTOSIHHBIX ~MAarHMTOB TIpH  HX
00bEIMHEHUU U Pa3JICTICHUH.

16. UccnenoBanue nelcTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh CHJIBl B3aMMOJEHUCTBUSA
KaTyIIKA ¢ TOKOM X MarHuTa OT CHJIBI TOKA U HAIpaBJICHUS TOKA B KAaTYIIIKE.

18. 3yuyeHue neiCTBUSI MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHnue u u3ydyeHue padOThI SIEKTPOABUTATENS.

20. Usmepenue KIIJI anexTpoaBUraTenbHOM YCTAaHOBKH.

21. OnBITBl TIO WCCIEOBAHUIO SIBIICHUS DJICKTPOMATHUTHOW WHIYKITUH:
WCCJICIOBAaHNE N3MEHECHU 3HAYCHUS U HANIPABJICHUS WHAYKIIMOHHOTO TOKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacCTH:

NATPUHOTHYECKOTr0 BOCTIMTAHUS:

— TPOSIBJICHUE MHTEpPEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi hu3NUecKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTb K AaKTMBHOMY Y4YaCTUIO B OOCYXJIEHHUU OOIIECTBEHHO
3HaYUMBIX U ITHYECKHUX NPOOJIeM, CBA3aHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
JOCTUXEHUU PUBHUKY;

— OCO3HAHUE BAXXHOCTH MOPAJIbHO--ITUYECKUX MPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPHUATHE ICTETUUECKUX KayecTB (PU3NYECKON HAyKU: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOT'0 NMO3HAHUSA:

— OCO3HAHME LIEHHOCTH (PU3MYECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWILIEW COCTABIISIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAYYHOMW JIFOOO3HATENBHOCTH, MHTEPECA K UCCIEAOBATEIbCKOM
NesTEeIbHOCTH;

S5) ¢opmupoBaHusi KYJbTYPbI 3A0POBbSI M 3MOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME LEHHOCTH 0e30MacHoro o0pa3a >KHW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX yCIIOBHUSX;

— copMUpOBaHHOCTh HaBbIKa pedeKcuu, MPU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



— AKTMBHOE yYacTHE B PELICHUHU MPAKTHUUECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTenbHON OpraHW3aIui, TOpoja, Kpas) TEXHOJOTUYECKOW U COIMAIbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

— MHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTAIUsl Ha MPUMEHEeHHE (U3MUECKUX 3HAHUN JIJIS PEIICHMs 3a]ay B
0o0JIaCTH  OKpYy)Karoliell cpeapl, IUIAaHUPOBAHMSI TMOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPEIbI;

— OCO3HaHHUE TI00aJTbHOTO XapaKTepa dKOJIOTMYECKUX MPoOIeM U IMyTel ux
peleHus;

8) ajanTanuu K M3MEHAKIIMMCS YCJIOBUAM COUMAJIBHON U NMPUPOLHOI
cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUU IIPHU BBINOJIHEHUU HCCIEIOBAaHUM U
MIPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTD OTBITY U 3HAHUSIM JPYTHX;

— TMOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

— mnoTpeOHOCT, B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHCIE
bopMyIMpOBaTh UJIEU, TOHSATHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHWe Ae(pUIUTOB COOCTBEHHBIX 3HAaHUM M KOMIETEHTHOCTEH B
00JacTH (PU3HKWY;

— IUIAHUPOBAHHME CBOETO PA3BUTUS B NMPUOOPETEHUH HOBBIX (PU3HUECKUX
3HAHUI;

— CTpPEMJICEHHME AaHAJIU3UpPOBATh W BBISBISATH B3aUMOCBSA3U TMPUPOIbI,
o011ecTBa U PKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUMH;

— OLIEHKa CBOMX JEUCTBHM C Y4ETOM BIMSHHS Ha OKPYKAIOUIYIO Cpexdy,
BO3MOYKHBIX IJI00AbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHUS TporpaMMbl MO (HU3MKE HAa yPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JeficTBUA:



e BBIBJISITh M XapaKTepU30BaTh CYIIECTBCHHBIE MPU3HAKH OOBEKTOB
(s1BNIEHUI );

e YCTaHaBIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIIHI, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,

e BBIBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B pacCMaTpUBAEMBbIX
dakTax, TaHHBIX U HAOIIOICHUSX, OTHOCSAIIUXCS K (DU3UIECKUM SBIICHUSM;

e BBISBJSITh NPUYWHHO-CJICICTBEHHBIC CBSI3W TMPU W3YYCHUH (U3HUUCCKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIJIBUTATh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

e CaMOCTOSITENIBHO BBIOMpATh CMOCOO pelieHus ydeOHOW (u3HuecKoi
3a7layd  (CpaBHEHHME HECKOJbKMX BapUaHTOB pElIeHHs, BbIOOp HaumboJee
MOJXOJSIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK HUCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHMS;

e TPOBOAMTH IO CAMOCTOSITETFHO COCTABIIEHHOMY TUIaHY OMBIT, HECIOKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

e OICHMBATh HAa MPUMEHHUMOCTb U JIOCTOBEPHOCTh HH(OPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

e CaMOCTOSITENBHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

e TMPOTHO3MPOBATH BO3MOXKHOE JayibHEWIIee pa3BUTHE (U3HUUECKUX
MPOIIECCOB, a TaKXKE BBIABUTATH MPEANOJOXKEHUS 00 WX pPa3BUTUH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e TMPUMEHATHh PA3IUYHBIC METOJbI, HHCTPYMEHTHI U 3alPOCHI TIPH TTOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON y4eOHOM (hHU3UIeCKOi
3a/1aui;

e AHAM3WPOBATH, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CaMOCTOSITENIBHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MPEACTABICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 nX KOMOMHAITUSMU.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBHS:

e B X0JI¢ OOCYXJCHHUS Yy4eOHOTO MaTepuayia, pe3yJbTaToB JabOPaTOPHBIX
paboT W TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXKTAaeMOM TEMbI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHHE 3aJa4dl W MOJJepKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



e COMNOCTABJIATH CBOU CYXACHUA C CYXICHUAMHM JPYI'MX YYaCTHHUKOB
JUanora, oOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

e BBIPAXKATH CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e MyOJMYHO TMPEACTABIATh PE3YJbTAThl BBIIOJHEHHOIO (U3UYECKOTO
OIbITa (IKCIIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA);

e NOHMMATh W  HCIOJB30BaTh  IPEUMYyLIECTBA  KOMAaHIHOM |
WHIMBHUIYAIbHON pabOThI MPHU PEUICHUH KOHKPETHOU (prU3HuecKoi mpoOIemMbl;

e IIPUHUMATH LIEJIM COBMECTHOM NEATEIIBHOCTH, OPraHU30BbIBATh JCHCTBUSA
no €€ MOCTWKEHUIO: paclpelessaTh pojiu, 00CYXIaTh MPOLECCHl U PE3yJIbTaThl
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e BBINOJHATH CBOKO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yJibTara Mo
CBOEMY HANpPaBJICHUIO W KOOPAMHUPYS CBOU JACUCTBHS C JAPYTMMH 4YWICHAMH
KOMaH/bl;

e OIICHMBAaTh Kaue€CTBO CBOETO BKJa/Ja B OOLIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e BBIBJISITH IPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOIINX
JUTSL petieHust GU3NYECKUX 3HAHUM;

e OpDUEHTHPOBATHCA B PA3NUYHBIX MOAXOAAX MPUHATHS  PEUICHUUN
(MHAMBUyATbHOE, IPUHSTHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUN TpyNIoi);

e CaMOCTOSITEJILHO COCTaBJSITH AJTOPUTM pelIeHus (puanueckoil 3amaydu
WIM TUIaHa HUCCIEAOBAHMS C YYETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATH MpEIJIaraeMble BAPUAHTHI PELICHUI;

e JI€NIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpeJjiaraTh IiaH €€ U3BMEHEHUS,

e OOBACHATH TPUYMHBI  JTOCTMDKCHHS]  (HEJOCTHKEHHS) PE3yJbTaToOB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHUCJIE B XOJI BBITIOJHECHUS
(U3UYECKOT0 KCCIIENOBaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIIINXCS CUTYAIlU, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIH U YCIOBUSAM;

e CTaBHUTh CeOSI HA MECTO JPYTOro YEJIOBEKA B XOJI€ CIOpa WM JUCKYCCUU
Ha HayYHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e TMPHU3HABAThH CBOE MPABO HA OLIMOKY MpHU pelIeHNU (PU3NUECKUX 3a/1au WU
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JIPYroro.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydeHuss B 8 KJjacce IpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMINUXCSI YMECHUM:

e WCIIOJIb30BATH MOHATHS: Macca U Pa3MeEPbl MOJIEKYJI, TEIUIOBOE JIBUKECHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSIHHMSI BELIECTBA, KPUCTAJUIMYECKUE H
aMmopdHbIe TeNla, HACBHIIMICHHBIM W HEHACBHIIICHHBIM I1ap, BJIIAXKHOCTH BO3aYXa,
TeMIlepaTypa, BHYTPEHHSII HHEpPrus, TEIUIOBOM JBUTaTelb, SJIEMEHTAPHBIN
AJEKTPUYECKUN 3apsii, DJEKTPUUYECKOE T10Jie, MPOBOJHUKUA U JAUIJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

e pa3nuyaTh SABJICHUS (TEIJIOBOE PaCHIMPEHUE U CKaThe, Terulonepeaya,
TEIUIOBOE PpPABHOBECHE, CMAuMBAaHMWE, KaMWUIIPHBIE SBJICHUS, HCIIAPCHHUE,
KOHJICHCAIUs,  IUIaBJIEHWe, KpucTaumm3auus  (OTBEpJAEBaHUE),  KHIICHUE,
Teronepeaaya (TErIonpOBOJHOCTb, KOHBEKIUS, U3IYUYECHUE), DICKTPpU3aLUs Te,
B3aUMOJICHCTBUE 3aPsIA0B, NEHUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJICKTPOMArHUTHAsE WHIYKIUSA) TIO0 ONMHCAHUIO MX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHHUC;

e pacmo3HaBaTh TMPOSIBJICHUE M3YYEHHBIX (U3UYECKUX SBICHUM B
OKpY)KalolleM MHpe, B TOM 4YHuCie (PUBUYECKUE SIBICHUA B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KalWUISIPHBIE SIBICHUS B MPUPOJE, KPUCTAIBI B
npupone, wu3naydenue CojiHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHEe pOCHI, TyMaHa, UHES, CHEra, dJICKTPUUECKUE SIBJICHUS B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJH, JApeid MOoJIOCOB,
pOJIb MAarHUTHOTO TOJISA JJIsl KM3HM Ha 3emMJiie, TOJISIPHOE CHUSHHUE, MPU 3TOM
MEePEBOJIUTh MPAKTUYCCKYIO 3a1adyy B Yy4eOHYIO, BBIACIATh CYIIECTBEHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

e OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCTIOJIb3YsI
dbuznyeckre BEIMYMHBI (TeMreparypa, BHYTPEHHSS DSHEPrusi, KOJIUYECTBO
TEIUIOTHI, YJAEJNbHAS TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAA TEIUIOTa IUIABJICHHS,
yAenbHas TeIUIOTa IapooOpa3oBaHUs, yJAeNbHAs TEIIoTa CropaHus TOILIMBA,
KO3(pOUIIMEHT TMOJE3HOTO JCHCTBHS TEIUIOBOM MAIIMHBI, OTHOCHTCIIbHAS
BJIIAKHOCTh BO3/yXa, OJCKTPUUYECKUM 3apsif, CWJIa TOKa, JJIEKTPUYECKOE
HanpsHKEHWE, CONMPOTUBJIEHUE MPOBOJHUKA, YACILHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa ®W MOIIHOCTH DJJCKTPHUECKOTO TOKa), IPH ONHCAaHUU IPABHIHHO
TpakTOBaTh (DU3UYECKUN CMBICT HWCIOJIB3YEMbIX BEJIMYWH, OOO3HAYCHUS U
CAVHUIIBI (DU3UIECKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO
(U3UYECKYIO BEIIMYUHY C JAPYTUMU BEIUYMHAMH, CTPOUTHh T'pauKU HU3YUEHHBIX
3aBUCUMOCTEH (hM3UYECKUX BEJIMUUH;



e XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBICHHUS W IPOLECCHI,
UCITOJIb3YsI OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOPUHU CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPIO3UIHUH TOoJIed (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsaa, 3akoH Oma JJis yyacTka 1enu, 3akoH [xoynsa—JIeHna, 3akoH
COXpaHEHUs] AHEPTruu, MpPU STOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

e 00BACHATH (U3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyaluld NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 TOTMYECKHUX IIaroB
Cc omopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3UYECKHX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

e pemaTh pAacyETHBIC 3aJa4yd B 2—3 JEWUCTBUS, HCIOJb3yS 3aKOHBI U
(dopMyIibl, CBsI3bIBAIOLUE (DPU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS
3alaud  3alUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK MJAHHBIX IS
pElIeHus 3a7a4d, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE JIJIsl €€ PEIICHHUS,
IPOBOJUTH PACUETHl U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3NYECKON BEITUUYHUHBI
C U3BECTHBIMU JIAHHBIMH;

e pacmo3HaBaThb NPOOJEMBbI, KOTOPbIE MOXHO PpPEIIUTh MpPU MOMOLIH
(¢u3NYeCKUX  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEANOIOKEHNE, OLCHUBATh MPABWIBHOCTH MOPSIKA MPOBEACHUS
UCCJIEI0BAHMSI, I€TATh BBIBOJIBI;

e TMPOBOJUTH OMBITHI TIO HAOMIOACHUIO (UIUYECKUX SBICHUNU WU
bu3nUecKuX CBOMCTB Ten (KamWULSIPHBIE SIBJICHMS, 3aBHUCHUMOCTb JIaBJICHHUS
BO3JyXxa OT €ro oObéMa, TeMIepaTypbl, CKOPOCTH Ipollecca OCThIBAaHUS U
HarpeBaHus TMPU HUBJIYYEHHH OT I[BEeTa WU3Nydarouied (morjomaromei)
MOBEPXHOCTH, CKOPOCTh UCMAPEHUsI BOJBI OT TEMIEPATYPbIl JKUJIKOCTU U TIJIOIIATN
€€ MOBEPXHOCTH, JJEKTPU3ALMS TEN U B3aUMOJACUCTBUE DIEKTPUUECKUX 3apsJIOB,
B3aMMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3YyaJU3alldsl MAarHUTHBIX MOJIEH
MNOCTOSIHHBIX MAarHUTOB, ACHCTBUS MarHUTHOIO MOJS HAa NPOBOJHUK C TOKOM,
CBOMCTBA JJICKTPOMArHuWTa, CBOMCTBA DJIEKTPOJBUTATENsl MOCTOSHHOTO TOKA):
bopMyaMpoBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOMpPAaTh YCTAaHOBKY U3
NpEJIOKEHHOTO 000pYJIOBaHUs, OMNHMCHIBATH XOJ OMNbITa U (OPMYyIUPOBATH
BBIBO/IbI;

e BBINOJHATH MPSIMbIE  W3MEPEHHS]  TEMIIEpaTypbl, OTHOCUTEIbHOU
BJIQYKHOCTH BO3/lyXa, CUJIbl TOKA, HANPSDKEHHUS] C MCIIOJIb30BAaHMEM aHAJIOTOBBIX
prUOOPOB U JATYMKOB (PU3NUECKUX BEIIMYMH, CPABHUBAThH PE3YJIHTATHl H3MEPEHUI
C Y4ETOM 3aaHHOM a0COJIFOTHOM MOTPEITHOCTH;

e MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETMUUHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS



IPOBOJHMUKA OT €ro JJIMHBI, [UIOIIAAN TOMNEPEYHOr0 CEYEHUS M YAEIBHOTO
COIIPOTHBIICHUS BEIECTBA MPOBOJAHHUKA, CHJIBI TOKA, UAYIIEro 4epe3 MPOBOIHHUK,
OT HampsHKeHWsT Ha TPOBOJHUKE, MHCCIEAOBAaHUE TMOCIEAOBATEIBLHOTO H
napajyieIbHOTO  COEJUHEHUM MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMIOJIHATH U3MEPEHUS, ClIeysl MPE/JIO)KEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJIYYCHHON 3aBUCHMOCTH B BUE TaOIUIl U TpadUKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

e TMPOBOJUTH KOCBEHHbIE H3MEPEHHS (U3NYECKUX BeIWYuH (ylenbHas
TEIJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AIIEKTPUUECKOT0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl TMpeAOKeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

e cOOMIOJaTH IMpaBWJIa TEXHUKU O€30MacCHOCTH Tpu  pabore cC
71a060paTOPHBIM 000PYI0BAHUEM;

e XapaKTepU30BaTh NPHUHIUIBI JCUCTBUS W3YYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa HMX ONHUCAaHHUS (B TOM YHUCIE: CHUCTEMA
OTOIUICHUSI JIOMOB, THTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETD,
CUETYMK  IJEKTPUYECKOM  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE MPEIOXPAHUTENH,
AIIEKTPOMArHUT, JJIEKTPOJIBUTATENb IMOCTOSHHOTO TOKA), WCIONB3Yys 3HAHUA O
CBOMCTBaxX (PU3HYECKUX ABJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA U H3MEPUTEIIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TICUXPOMETP, THUIPOMETp, JBUTraTellb BHYTPEHHEro  CrOpaHus,
DJIGKTPOCKOI,  PEOCTaT), COCTaBIATh CXEMbl DJJIEKTPUYECKHX ILemed ¢
MOCTIEZIOBATEIbHBIM M TAPAJUICTbHBIM COCJUHEHHEM DIIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYEHHUSI DJIEMEHTOB JIEKTPUUECKUX LIETIeH;

e MPUBOJAUTH TMpUMEPHl  (HAXOAUTh HWHGMOPMAIMIO O  MpUMEpax)
MPAKTHUECKOTO MCTOIh30BaHUS (PU3NUECKIX 3HAHWN B MOBCETHEBHOM KHU3HU TS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBAMH, COXPaHEHHUsS 3I0POBbS W COONIONCHHS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOUIEH CPEIE;

e OCYIIECTBIIATh TOUCK WH(POpMaruu (U3HUECKOTO COACpKaHUA B
WuTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUHN U TYyTEM CpPaBHEHHS TOTIOTHUTEIHHBIX
WUCTOYHUKOB BBIJICISITh WH(DOPMAIINIO, KOTOpasi SBJSETCS MPOTUBOPEUMBON HITH
MOKET OBITh HEIOCTOBEPHOM;

e HCIIOJIb30BATh MPH BBIMIOJHEHUHU YUEOHBIX 3a1aHUN HAyYHO--TTOMYJISIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU



WNuTepHeT, BiameTh mnpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO37aBaThb COOCTBEHHbBIC MHCHMEHHBIE M KPATKHUE YCTHBIC COOOIICHUS,
0000111as nHMOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOrO COEpKaHUs, B
TOM  4Wcle  MyOJNMYHO  MPEJACTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
HCCIIEIOBATENIBCKOU IEITEIbHOCTH, TP TOM IPAMOTHO UCTOJIb30BaTh U3YUEHHbBIN
MOHATUUHBIA  ammapar  Kypca  (U3WKH,  CONPOBOXKIATh  BBICTYIUICHHUE
MIPE3CHTALIUEN;

e MpPU BBINOJHEHUU YUYEOHBIX NPOEKTOB U HCCIENOBAHUN (U3HUECKHUX
MPOLIECCOB  paclpeiesiaTh O0S3aHHOCTM B Tpynmne B COOTBETCTBUU  C
MOCTABJICHHBIMU 3aJla4aMH, CJIECAUTh 32 BBINOJHCHUEM IUIaHA JICCTBUM W
KOPPEKTUPOBATH €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B JCSATEILHOCTh
IPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, MIPOSBJISsSl TOTOBHOCTD
paspemars KOH(MIIUKTHI.
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8 KUIACC

KoaunuecTBO 4acoB

KonrpoJn ITpakTHuec
Tema ypoka P P Hom.
n/n Bcero HBIE KHe
3ananue
padoThbI padoThbI
Paszneda 1. TenioBble ABJICHUS

1 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKOU TEOPUH U UX §1

OTIBITHBIC TIOJITBEPIKICHUS. Macca 1 pa3Mep aTOMOB M MOJIEKYJT 1
2 Mogenu TBEPIOTO, JKHIKOTO M Ta3000pa3HOTO COCTOSHHMA §2

BemecTBa. OOBSCHEHHE CBOWCTB TBEPIOTO, YKHIKOTO U

ra3000pa3HOro COCTOSHUI BEIECTBAa HA OCHOBE TOJIOKCHHUI 1

MOJIEKYJIIPHO-KHHETUUECKON TEOPUH
3 Kpucrannuyeckue nu amopdHsie Tena §3, ynp.1

CmaunBaHue U KanmWUIIpHOCT. [[0BEepXHOCTHOE HATSKEHUE. 1

TennoBoe paclIMpeHne U CxKaTUe

Temmnepatypa. CBs3b TEMIIEPATYpbl CO CKOPOCTHIO TEIIIOBOTO §4, ynp.2
4 JIIBIDKEHUS YaCTHILI. 1
5 Buyrpennss sueprus. CnocoObl U3BMEHEHUs BHYTPEHHEH dHEepruu. 1 §§5,6 ynp.3.4
6 TennoBognocts. KonBekius. Mznyuenue. 1 §§7-9, ynp.5-7
7 KonuuectBo TennoTel. Y aeabHas TEMI0EMKOCTD. 1 §§10,11, ynp.8

Pacuer konudecTBa TETUIOTH HEOOXOAUMOTO JIJIsl HATPEBAaHMS Tella MOArOTOBKA K
8 1

HJIN BBIACIIAECMOI'O UM IIPU OXJIAXKICHUH.

a/p, §12,




Jlaboparopuas padora Ne 1 "VMccnegoBanue siBIeHUs

ynp.9

9 TEIJI000MEHa MPU CMEIIMBAHUN XOJIOHON U TOpsYeit BOIbI"
10 Pewenue 3anay no reme «Koam4yecTBo TEIIIOTHD) MOAr0TOBKA
K J/p
JlabopaTopnasi pabora Ne2 «3mepeHue ynenbHON TETI0EMKOCTH
11 TBEPJOTO TEJIay.
12 DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL. §13, ynp.10
3aKOH COXpaHEHMsI U MIPEBPALIEHUS SJHEPTUU B TEIUIOBBIX §14, ynp.11
13 npolueccax. Y paBHEHHE TEIIOBOro OanaHca.
14 0O000menue 110 TeMe «TeIIoBEIe ABICHUI. MOArOTOBKA
K K/p
15 Kounrpoubnas padora Nel no teme «TemnoBbie sBneHus.
ArperaTHble COCTOSIHUS BelllecTBa. [lnaBieHe u oTBepeBaHuE §8§15,16,
16 KPUCTAIIMYECKUX Tell. ['paduk 1iaBlieHus: U OTBEPAEBAHUS ynp.12,13
KPUCTAIIMYECKHX Tell.
17 VY nenpHas TEN0Ta MJIABICHUS. §17, ynp.14
Pemenue 3anau no teme «llnaBnenue u oTBepaeBanne
18 KPUCTAITIMYECKUX TEID».
19 Ucnapenne. Konaencanus. HacbleHHbIN 1 HEHACBHIILIEHHBIN TTap. §§18,19,

ynp.15




20 Kunienue. Y nenpHas TeroTa napooOpa3oBaHus U KOHICHCALINH. §§21,22,
ynp.18
21 Pemenue 3agau no reme «Mcnapenne. Kunenue.» ynp.19
29 Pemenue 3a1auy mo Teme «YpaBHEHHE TEIUIOBOTO OaaHcay.
BrnaxnocTts Bo3ayxa. CriocoObI OpeieICHHsI BIaXKHOCTH BO3/yXa. §20,
23 MOArOTOBKA K
a/p
JlabopaTropnasi padora Ne3"OnpeneneHne OTHOCUTEIHHOM
24 BIIQYKHOCTH BO3ayxa"
[TpuHIMIIBI paOOTHI TEIJIOBLIX ABUTaTeNell. /Burarens
o5 BHyTpeHHero cropanus. [lapoas Typouna. KI1J] TennoBoro §§23-26
JBUTATETIS.
26 Pemenue 3anau o teme «KII/ TennoBoro aBuraTess». ynp.21
97 O600menue TeMbl «M3MeHeHre arperaTHbIX COCTOSTHUM BEIIECTBAY. NMOArOTOBKA K
K/p
Kounrpoabnas padora Ne2 no teme «/3MeHeHne arperaTHbix
23 COCTOSTHHI BELIECTBA.
Pa3nes 2. DiiekTpuyecKkue M MATHUTHBIE SIBJICHUSA
DnekTpu3aius Tel. J[Ba Buaa SIeKTPUUECKHUX 3apsiioB.
29 B3aumoneiicTBue 3apsiioB. 3aKOH COXPAHEHUS DIIEKTPUIECKOTO §§27,28,
3apsaa. [IpoBOJHUKH, AUATEKTPUKH H MOIYPOBOTHUKH. ynp.22




Onekrpuueckoe nojue. 3akoH Kymnona.

30 §29, ynp. 23
eJIMMOCTB JIEKTPUUECKOro 3apsaga. CTpoeHne aToMOB. 30-31,
31 p p p
ynp.24
OOBsSICHEHHE DIICKTPUICCKUX SBICHUHN. 3aKOH COXpaHEHUS §§32,33
32 H H
AIIEKTPUUYECKOTO 3apsizia. yip.25
33 Penienue 3ama4 mo reme « DNEKTPUUCCKUE SBICHUSI.
34 DJeKTpUIECKUi TOK. ICTOUHUKH 3JIEKTPUIECKOTO TOKA. §34, ynp.27
, .
DneKTprdecKas Ielb U €€ COCTaBHbIe YacTu. Hampasienue
35 AIIEKTPUYECKOTO TOKA. §35, ynp.28
36 DJEeKTPUIECKU TOK B MeTaiax. J|edCTBHS AIEKTPHYECKOTO TOKA. §§36,37
ynp.29
Cuna Toka. AMnepmerp. §38,
37 MOJATOTOBKA K
al/p
JlabopaTopnasi pabora Ne4 «COopka NEKTPUUYECKOM LIeTH U
38 M3MEpPEHHUE CUITBI TOKA B €€ PA3IMUHBIX y4aCTKaX». §38, ynp.30
DJeKTprYecKoe HanpspkeHue. BonbTMerp. §39,
39 MOJATOTOBKA K
al/p
Jlaboparopnasi padora NeS «3MepeHune HanpsiKEHUs Ha
40 Pa3IMYHBIX yYaCTKaX MOCIEI0BATEILHON dJCKTPUUECKOM 1IEeTIH». §39, ynp.31
41 DJIEeKTPUIECKOE COMPOTUBIICHNE IIPOBOAHUKOB. Y AeThHOE §41

COTPOTHUBIIEHUE IPOBOIHUKOB. Pacuer conporuBieHus




IIPOBOJTHUKOB.

Pemrenne 3aaa4 I10 TEME ((COHpOTI/IBJ'IeHI/IC ITPOBOJIHUKOB.

42 ynp.33
43 3akon Oma 1S yyacTKa Lenu. §§40,42
Pemienue 3amau no reme «3akon OMa it ydacTKa LETH». ynp.34, §43,
44 MOATr0TOBKA K
al/p
Peocrartsl. JlabopaTopuasi padota Ne6 Ne «PerynupoBanue cuibl
45 TOKa peocTatoM. MI3mepeHne conpoTUBIIeHUs] TPOBOJIHUKA TTPU §43, ynp.34
MOMOIIIA aMIIEpMETPa U BOJILTMETPAY.
46 BI/II[I)I COCAUHCHUA ITPOBOJHUKOB. §§44 45
Pemenue 3agau no reme «IlocnenoBarenbHOE COETUHEHUE
47 MIPOBOJHUKOBY. ynp.36
Pemenue 3anau no reme «llapannensHoe coequHeHne ynp.37,
48 MIPOBOJTHUKOBY NMOAr0TOBKA K
al/p
JlaGopaTopnasi pabora Ne/ «/3yueHue mapamieabHOTO
49 COEIMHEHUS TPOBOTHUKOB.
50 PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO TOKA. §46
Pemenne 3agau mo Teme «PaboTa 1 MOIIHOCTH AJIEKTPUIECKOTO ynp.38,
51 TOKa». NMOAroTOBKA K
al/p
52 JlaGopatopuas paGora Ne§ «3mepenue paboThl 1 MOITHOCTH B




ANEKTPUYECKOM JIaMIIE».

HarpeBanue npoBOIHUKOB JIEKTPUYECKUM TOKOM. 3akoH JIkoyrs-

33 Jlenna. 1 §47
54 Pemenue 3amayu Ha 3akoH J[xoyns-Jlenua. 1 yip.39
Jlamnia nakanuBanusi. KopoTkoe 3amMbIKaHuE. §§48,49,
55 1 NMOArOTOBKA K
K/p
56 Kountpousibaas padora Ne 3 o Teme «INEKTPHUUESCKUIA TOKY. 1
Paznen 3. DiieKTpOMarHuTHbIE sIBJIECHUS.
57 ITocTosHHBIE MAarHUTELL U UX B3aUMOJICHUCTBUE. 1 §50
58 MarnutHoe none. OnsiT Dpcrena. MarHuTHbIE TUHUU. 1 §§51,52,
ynp.43
MarsuTHOE 1oJie KaTyIIK/A ¢ TOKOM. DJIeKTPOMarHuTbl. Maronutaoe §§53,54,
59 moJie 3eMIIn. 1 ynp.44
JlelficTBe MarHUTHOTIO MOJIsSI HA MPOBOAHUK ¢ TOKOM. [IpaBuiio
60  nesoit pykn. 1 §55, ynp.46
61 NHayKIyus MaraiuTHOTO TIOJIS 1 §§56,57,
ynp.47
62 MargauTHEIA OTOK. 1 §58
SIBieHue DIEKTPOMAarHUTHON NH nu. Hanpasnenne §§59-60,
63 P AYKHHH. P 1 MOATOTOBKA K

WHIYKIIMOHHOTO ToKa. [IpaBuio Jlenna.

alp




Jlaboparopnasi padora Ne 9 Nel3yuenue siBiieHus

64 . 1 ynp.49
3IEKTPOMArHUTHON UHTYKITUI

65 Dnekrporerepatop. CriocoObl MOTYyYEHUS dIEKTPHUSCKONR IHEPTHH. 1 §§61,62
DJEeKTPOCTAaHIIMK Ha BO3OOHOBIIIEMBIX HCTOYHHKAX YHEPTUU ’

66 [ToaroToBKa K HTOTOBOM KOHTPOJIBHOU padoTe. 1 i(;il)mTOBKa

67 HNroroBasi kKoHTpoOJIbHAsSI padoTa.

68 Pesepn

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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