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MNOACHUTEJIBHASA 3AIINCKA

®duszrka sABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PH3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHUEH 1 (U3HIECKO Teorpadueii, BHOCUT
BKJIaJl B €CTECTBCHHOHAYYHYIO KapTHHY MHUpa, MPEIOCTaBIsSET HanOoJiee sICHBIC
oOpa3ibl MPUMEHEHUsI HAYYHOTO METOJa MO3HaHUA, TO €CTh CIoco0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpnHa U3 TIaBHBIX 3ajlady (PU3UYECKOTO 0Opa3oBaHUSl B CTPYKType O0OIlero
oOpa3oBaHUsS COCTOUT B (DOPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune @usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJaJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU E€CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEAOBAHUS;

e HHTEPOPETUPOBATH  JAaHHBIE U HUCIOJB30BaTh  HAy4YHbIC
JI0OKa3aTeIbCTBA JIS OJTyYEHUS! BBIBOJIOB.

[enu wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojgaBaHus ydeOHOro mnpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzammsx Poccuiickoit ®Denepainuu, pean3yrOIMIMX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokon oT 3
nexadps 2019 r. Ne [1K4BH).

Hean usyuyenus pusuku:

e TmpuoOpeTeHHne HHTEepeca W CTPEMJICHUS OOYYalolUXCs K HaydHOMY
W3YYEHHUIO TPUPOAbI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABJICHUN O HAYYHOM METO/Ie O3HAaHUS U (POpMUpPOBaHUE
HCCIIEIOBATENIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4EHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opMupoBaHUE MPEJCTABICHUN O poiu (U3UKH IS Pa3BUTUSI APYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoecCHOHATEHON A TENHHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JTanbHENIIeMy 00y4eHUIO B 9TOM HalPABJICHHH.

JocTikeHue 3TUX Lened nporpammbl 1o (U3MKE HAa YPOBHE OCHOBHOTO

oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIIMNX 3a1aY:



e TmpuOOpeTeHHWe 3HAaHUW O JHUCKPETHOM CTPOCHHUU BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e TMpuoOpeTeHNEe YMEHUU OMHUCHIBATh U OOBSACHATH (PU3NYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEIICHHS MPOCTEHIIUX pacy€THBIX 3a7ad C
UCIIOJIb30BaHUEM duznyeckux Mojienel, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOJHBIC SBICHUS U BBIOJHSITH OMBITHI,
nJabopatopHble  pabOTBl U HKCIEPUMEHTAJbHBbIE HCCIEJOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINUECKOTO COAEpKAHUS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HUKHU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE UH(GOpMAIIHH;

e 3HAKOMCTBO cO chepamu npodhecCHOHANTBHON NEATEIbHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHUs OTBOAUTCS B 8 Kitacce — 68 yacoB (2 4aca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

Paszneua 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucranmnnueckue u amopdusie tena. OObsiCHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmeparypel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonunuectBo Temnotel. YenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro Oananca. IlmaBnenwe u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BnaxnocTh BO3ayXa.

OHeprust TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TenoBble ABUTATEN U 3AIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGnrogeHue 6pOyHOBCKOTO JBUKCHUSI.

2. HaGmonenue nuddyzuu.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBneHus raza Mpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIAXKECHUU.

6. IlpaBuna usmepeHus TemMnepaTyphbl.

7. Buael Tenonepenayu.

8. OxuyaxxaeHue Mpu COBEPILICHUHU pabOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HabnroneHue nocTosiHCTBa TEMITEPATyphl IPHU IJIABJICHUU.



13. Moeiu TEeIUIOBBIX ABUTATEJIEH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpezeneHue AaBICHUS BO3yXa B OAJJIOHE HIITPUIIA.

OnbITel, AEMOHCTPUPYIOUIUME 3aBHCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BbEMA U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJIMHBI CTOJIOMKA YKUIKOCTH

B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphI.
7. HaGmionenue wu3MEHEHUsS BHYTPEHHEM OJHEpPruM Tejla B pe3yjbTare
TEeIIoNnepeaur U padOThl BHEITHUX CHJL.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHAa MPU CMENIMBAHUU XOJOJHON H

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIHHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca CIapeHusl.

12. OnpenesieHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro mnosis. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX OJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3aps/ioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOOHUKHM W JUIJEKTPUKU. 3aKOH  COXPAHCHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSX U Ta3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBIiieHHE MPOBOJHMKA. Y IEJIbHOE CONMPOTUBJIEHUE BellecTBa. 3akoH Oma
115l yuactka uenu. [TocnegoBaTenbHoe U apaaieibHOE COEUHEHNE TPOBOHUKOB.

PaGora u MomHOCTh 3MeKTpUUeckoro Toka. 3akoH Jxoyms—Jlenna.
DneKTpUYecKre IeNu U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarautHoe mosne 3eMJIM W €ro 3HaueHWe sl KUM3HU Ha 3emiie. OnbIT



Opcrena. MarHuTHOE MOJIE€ 3JIEKTPUYECKOro Toka. [I[puMeHenne 351eKTpoMarauToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHWE  3JIEKTPOJIBUTATelIe B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajes. SIBieHre dIEKTpOMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICCTBUE 3apsIKEHHBIX TEJ.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUIJIECKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
McTOYHMKH TTIOCTOSTHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUKOCTH.
. ['a30BbIN pasps.
. I3mMepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 21eKTpUuecKOro HaMpsKEHUST BOJTBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoieiicTBre NOCTOSIHHBIX MarHuTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJIOCOB MarHuTa.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.
. JleicTBHE€ MarHMTHOTO IOJISI HA POBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.
. UccnenoBanue siBICHUSI DJIEKTPOMArHUTHON UHIYKIIUH.
. OnbiTel @apazes.
. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKAa OT YCIOBHM €ro
BO3HHUKHOBCHHSI.
25. DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomel u onvimel.
1. OmpITBl TO HAOMIOACHUWIO DJJICKTPU3AIMU TENl WHAYKIHEH W TpHU
COMPUKOCHOBEHUH.
2. HccnepoBaHue MAEUCTBUS BIEKTPUUECKOTO TMOJIE HA MPOBOJHUKU H
JTIADJICKTPUKHU.
COopka u nmpoBepka pabOThI JIEKTPUICCKON LIETTH MOCTOSHHOTO TOKA.
4. V3mepeHue u peryaupoBaHUE CHUIIbI TOKA.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

W3mepeHne u peryimpoBaHue HaINpsKEHUS.

HccenenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 pEe3UCTop, OT
CONPOTHBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CHOXKEHUS HANPSHKEHUM IPU IOCJIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [JI1 CWIBl TOKa MPU MAPAIIEITBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOIO TOKA, BBIACIAEMOM HA
pes3ucrope.

HccenenoBanyue 3aBUCMMOCTH CWIBI TOKA, UAYIIETO 4YE€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS HA HEW.

Omnpenenenue K11/l narpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS IIOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO MOJIsI TIOCTOSIHHBIX MarHUTOB MPU UX 00bETUHEHUN
U pa3JeJICHNH.

HccenenoBanne NeMCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OnbITel, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJEWCTBUS
KATYIIK{ C TOKOM M MarHuTa OT CUJIbI TOKA 1 HAIPABJICHUS TOKA B KaTYLIKE.
N3ydeHne nerucTBUsI MAarHUTHOTO I10J1s1 HA IIPOBOJAHUK C TOKOM.
KoncTpynpoBanue u nusyuenue paboThl 3JIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITEl IO HKCCIIETOBAHUIO SIBJICHHUSI JJIEKTPOMAarHUTHOM WHAYKLWHN:
UCCIICAOBAHUE W3MEHEHWW 3HAYEHWS W HAIPaBICHUS WHIYKIMOHHOTO
TOKA.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHnus Gu3MKu Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHUE K TOCTUXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpamJIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
bu3uKu;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHILMIIOB B JIESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl  3A0POBbSI M  3MOLMOHAJBLHOIO
Os1aromoJry4ust:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE Yy4YacTH€ B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YHUCIIE U (PU3NUECKUX 3HAHUH;



e — MHTEpEC K MPAKTUUYECKOMY U3YUEHUIO TPodeCcChii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUus 3a/ad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB W OIICHKH UX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJI00AJILHOIO XapakTepa JKOJIOTMYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuum K U3MEHSIOIIMMCH YCJIOBUSAIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUU IMPU BBHIMIOJIHEHUH HCCIEIOBAaHUNA U
POEKTOB (DU3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX;

e — TIOBBIICHUWE YPOBHS CBOCH KOMIIETEHTHOCTH 4YE€pe3 IMPAKTUUYECKYIO
NEATEIBbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (OPMYIHPOBATH
WJICU, TIOHSATHSI, TUTIOTE3BI O (PU3NUECKUX OOBEKTAX U SIBIICHUSIX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETEHWH HOBBIX (PU3MUECKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHMSI IJIS
0000IIIEHNS U CpaBHEHUS;



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIEJIaTh BHIBOJBI C HCIIOJIb30BAHHEM JISTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ YYETOM CAaMOCTOSITETBHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBnlie ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA NPUMEHHUMOCTb M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
Oaro»keIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXACHHSIMHU JPYTHMX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOIMYHO TIPEJCTABIATh PE3yIbTaThl BHIMOJTHEHHOTO (DH3UIECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);



MIOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAHHOW U HHIUBUAYaJIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESATENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no €€ JOCTHKEHHUIO: paclpeaeisiaTh poyH, OOCYXKIaTh MPOLECCH HU
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/1bl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX [MPUHATUSA  PEIICHHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM peleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeajiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEHOCTMDIKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYyalllid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro YeaoBeKa B XO/Ie CIiopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTOro;
MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perieHUH HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHHUSIX HA HAYYHBIC TEMbI U TAKOE K€ MPABO JIPYroro.



HPEIMETHBIE PE3YJIBTATHI
K xonIy oOyuenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbI€ COCTOSIHUS BEILIECTBA, KPUCTAIINUYECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, SIECKTPUUYECKOE MOJIEe, IPOBOIHUKHI
U IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE TOJIE;
pa3nuyarh SBJICHUS (TEIJIOBOE pacHIMpeHHE M CXKaTHe, TeIruionepeaaya,
TEIJIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIINS, H3JIy4YEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPsAZIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OIKCAHMI0 MX XAPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (DU3NUECKUX  SIBJICHUNW B
OKpY)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAJUIbI B mOpupoje, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBJICHUS B atMocdepe, dJISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CoB, pOJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
MOJISIPHOE CUSIHUE, TPU DTOM TMEPEBOJUTHh MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBJICHUM;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BeJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJUYECTBO
TEIUIOThI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, VYACIbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIUIoTa NapooOpa3oBaHMs, yJeidbHAas TEIIoTa
CrOpaHdsl TOIUIMBA, KOA(MQPHUIIMEHT TMOJE3HOTO JCHCTBUS TEILJIOBOM
MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, dJICKTPUUECKUH 3apsil, cuiia
TOKa, DJEKTPUUECKOE HaNpsHKEHUE, COIMPOTUBJIEHUE IMPOBOIHUKA,
yIEIbHOE COMPOTHURIICHUE BEIIECTBA, pa00Ta M MOIITHOCTH DJECKTPUIECKOTO
TOKa), TPU OMHCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICT
WCIIOJI3yEMbBIX BEJIMYWH, 0003HAUYCHUS U SUHUIIBI (PU3UYECKUX BEITUYHH,
HaxoJUTh (HOPMYJIbI, CBS3BIBAIOIINE JTaHHYIO (U3UYECKYI0 BEJIUYHUHY C
JPYTHUMH BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YYEHHBIX 3aBUCUMOCTEH
(bU3UYEeCKUX BEINYNH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH
CTPOEHHUs BEIECTBA, MPUHLHUI CYNEPHO3UIUU MOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbopMyIHMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHUYECKOE BBIPAKCHHUE;
OOBSCHATh (U3UYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTHYECKUX
1IaroB ¢ omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBICHHIH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX I pEIIeHHs] 3aJadyd, BBIOMpPATh 3aKOHbI WU (QOPMYJIbL,
HEoOXoauMble JUIsl €€ penieHus, MPOBOAUTh PacUEThl U CPaBHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAIOJIOKEHHE, OLEHMBATh MPABWIBHOCTh TMOPSAKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
($u3nyeCKuX CBOWCTB TeN (KAMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUHM OT I[BETa U3JIydaromle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allisi MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJsi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py1I0BaHUs, OMUCKHIBATH XOJ1 ONbITa U (HOPMYIHPOBATH BHIBODI;
BBITNIOJIHATH MIPSIMbIE U3MEPEHUSI TEMITEPATYPhl, OTHOCUTEIBHOM BIAXKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANPSOKEHUS C WCIOJIb30BAHUEM AHAJOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJbTaThl
WU3MEPEHUI ¢ yI€TOM 33JIaHHON aOCOIOTHON MOTPENTHOCTH;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIHMUUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHHMSI U yIEJIbHOIO COITPOTHUBIICHHS BEUIECTBA MPOBOIHHUKA, CHJIBI TOKA,



UAYLIEro 4epe3 MPOBOAHUK, OT HANOpsDKEHUS HA  IPOBOJHHKE,
WCCIICAOBAHUE IIOCIEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATh YCTAHOBKY H
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl OJIyYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U TpaUKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAaHNUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHUE NPOBOJHUKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBAThb H3MEPEHUs, COOUpPATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, NApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE  BJIEKTPONPUOOPHI (mpumepsl), IEKTPUYECKUE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBINA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, IBUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKHUX LENenl ¢
NOCJIEIOBATEIbHBIM U NAPAJIEIbHBIM COCTUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKMX 3HAHUUW B TIOBCEJIHEBHOMU
XKU3HU 711 oOecrnieyeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ mpudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBBS U COOIIOACHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHMS B OKPYXKAIOILEH CPEIE;

OCYIIECTBJIATh TOUCK HHPOpMamu (U3HNUECKOTO COJICpKaHUS B
HNHTepHeTe, Ha OCHOBE MMEKOLIMXCA 3HAHUM U IIYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIACISTH HHPOPMALIUIO, KOTOPAs SIBISIETCS
MPOTUBOPEUUBON MM MOXKET OBITH HEJTOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBHIMOJTHEHUH YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECypPCHI
cetu IHTepHer, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAaHMS  TEKCTa,
npeoOpa3oBaHusi MHOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wHOPMAIUI0O U3 HECKOIBKAX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATH PE3YIbTaThl MPOSKTHON
WJTA UCCIIEZIOBATEILCKOM eI TEIbHOCTH, IIPH STOM T'PAaMOTHO HCIOJIb30BaTh
U3YYCHHBI TIOHATUWHBIA ammapaT Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALIUEH;

NpY BBHIMOJIHEHUH YYEOHBIX MPOCKTOB W HCCICNOBAaHUN (DU3NIESCKHUX
IPOIIECCOB paclpeAeiiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJICTUThH 32 BBIMOJTHCHUEM IUTaHA JACHCTBUMA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBI BKJIad B
JeSITeTBHOCTH TPYIIIBI, BRICTPAUBATh KOMMYHHUKATHBHOE B3aHUMOJICHCTBHE,
TIPOSIBJISISI TOTOBHOCTB pa3peniath KOH(IUKTHL.



