IHOACHUTEJIBHASA 3AIINCKA

CopepxaHue MPorpaMMbl HAIPaBIeHO HA (OPMUPOBAHNE €CTECTBEHHO-HAYYHON TPAMOTHOCTH YYAIIUXCS U
OpraHu3aluio u3ydeHus: (U3UKHN Ha JesITeIbHOCTHON OCHOBE. B Hell yUnTHIBarOTCS BO3MOXKHOCTH ITpeIMeTa
B peasmsanuu TpeboBanuii ®I'OC OOO K mIaHUPyeMbIM JUIYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0ydeHUs, a TAK)KE MEXKIPEAMETHBIE CBSI3U €CTECTBCHHO-HAYYHBIX YYCOHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucreMoo0pa3yronuii 111 €CTeCTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETOB, IOCKOIBKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SABJICHUMN, M3y4aeMbIX XUMHUEH, OHosioruei, actpoHomMuen
u pusndeckoit reorpadueii. dusnka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA] B
€CTECTBEHHO-HAyUHYIO0 KapTHHY MUPA, HO U NPEI0CTaBiseT Hauboiee sscHble 00pa3iibl IPUMEHEHUS
HAYYHOTI'O METOJa O3HAHMUs, T.€. Coco0a MOIy4eHHs JOCTOBEPHBIX 3HaHUi o Mupe. Haxonen, ¢pusnka —
3TO IIPEIMET, KOTOPBIN HAPALY C APYTUMHU €CTECTBEHHO-HAYYHBIMU IIPEAMETAMU TOJDKEH 1aTh IIKOJIbHUKAM
IIPEJCTaBICHUE 00 YBIEKATEIbHOCTH HAYYHOI'O UCCIEI0BAHUA U PAJOCTH CAMOCTOSATEIIBHOTO OTKPBITUS
HOBOTO 3HAHHUS.

Opna 13 raaBHBIX 33124 GU3NYECKOT0 00pa30BaHUs B CTPYKType 001Iero o0pa3oBaHusi COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HayKe Y OCHOBHOW MacChl 00yJarOIInuXCs,
KOTOpBIE B JaJIbHENIIIEM OyayT 3aHATHI B CaMbIX pa3HO0Opa3HbIX cdepax aedarenbHocTd. Ho He MeHee
BKHOM 3aJ1ayueil SIBJISIETCS BBISABJICHHUE U MOJATOTOBKA TATAHTIMBBIX MOJIOJIBIX JIFOJIEH TS POIOIIKEHUS
o0pa3oBaHus U JalbHENIIeH npoQecCuOHANbHOMN AeATeIbHOCTH B 00J1aCTH €CTECTBEHHO-HAYUHBIX
MCCIIEOBAHUH M CO3/IaHUH HOBBIX TE€XHOJIOTUN. COTIACHO MPUHATOMY B MEKTYHAPOTHOM COOOIIECTBE
omnpenaeneHuto, EcrecTBeHHO-Hay4Has TPaMOTHOCTh — 3TO CITIOCOOHOCTH YeJIOBEeKa 3aHUMATh AKTUBHYIO
TPKIAHCKYIO TIO3HUITUIO TT0 OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMHU, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU UAesIMU. HaydHOrpaMOTHBIN 4eTOBEK CTPEMHUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHUH MPOOIeM, OTHOCSIINXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HEero CIAEAYIOUINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOECHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPECTUPOBATH JAaHHBIC U UCITI0Jb30BaTh HAYYHBIC NOKA3aTCIbCTBA JAJId IMOJIYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH pelIAIOIINI BKJIaJ B JOPMUPOBAHUE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOIIHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henu nzyuenus Gpu3nku Ha ypoBHE OCHOBHOTO 00111eTr0 00pa3oBaHus onpeseneHs B Konuenmmu
npernoiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoii @eneparum,
peaTn3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU pereHneM Komrernn
MunucrtepctBa npocseiienus Poccuiickoit ®eneparuu, npotokoin ot 3 aexadps 2019 r. Ne [TK4BH.

Henu nzyuenust puszuxu:

— MpHoOpeTeHne UHTEepeca U CTPEMIIEHUS 00yJaIoXCcsa K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEJJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/€ NMO3HaHUs U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYKAIOLIUM SIBJICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PEHHUS KaK PE3y/IbTaTa U3YYCHUsI OCHOB CTPOCHHS MAaTEPUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMupoBaHUE NIPEACTABICHUH O POIU (DU3UKHU TSI pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX chepax Oyaymien npodeccnoHaIbHOM e TeTbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHre 3TUX 1eJIe Ha YPOBHE OCHOBHOT'O 0011IeTr0 00pa30BaHUs 00SCIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O AUCKPETHOM CTPOCHHH BEIICCTBA, O MEXaHUYCCKHX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX SABJICHHUAX,

— HpI/IO6peTeHI/Ie y'MeHI/Iﬁ OIIHCHIBATh U OOBICHATH (I)I/ISI/I‘ICCKI/IG SABJICHHUA C UCIIOJIB30BaAHUEM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHC MCTOJ 0B PCIICHUA HpOCTeI‘/'IH_II/IX paC‘IéTHLIX 3aJa4 C UCII0Jb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKO-OPHUCHTUPOBAHHLIX 3a7a4;

— pa3BHUTHE YMEHHI HAOIIOATh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JIJAOOPATOPHBIE paOOTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0OTHI ¢ HHpOpManHel (GU3NIECKOTO COJEpKaHMUs, BKIF0Yask HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO CO cepamu MPoPecCHOHATBHON IeATEeIFHOCTH, CBI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTHIXCHUAX q)HSHqCCKOi/JI HAayKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpu3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB M MOJIEKYJI. OIBITBI, IOATBEPKIAIOIIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro cocTossHU BeuecTBa. Kpucramanueckue u aMmopQHbIe Tena.
OOBsicHeHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TErIoBoe pacIIupEeHUe U CKaTHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TETIJIOBOTO JABHKECHUS YaCTHII.

BuyTpennss sneprust CriocoObl H3MEHEHHS BHYTPEHHEH SHEPTHHU: TEIUIONEpeiaya i COBEPIICHNE PabOTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JTYYCHUC.

KonmuecTBo TemoThl. Y aenbHas TeII0EMKOCTh BelecTBa. Termioo0MeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [lnaBneHne n oTBepAeBaHHE KPUCTAIIIMYECKUX BEINECTB. Y A€NbHas
teruiora iasneHus. [lapoodpazosanue u konaencanus. Mcnapenue (MC). Kunenue. Y nenbHas temnora
napoo0pa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHUS OT aTMOC(EepHOro AaBieHHs. BiaxkHoCTh Bo3Lyxa.

OHeprus TOIINBA. Y 1eibHAs TEIIOTa CTOPAHHUSL.

[Tpuntumnel padoTs! TermoBsix Asurarenei. KIIJ[ teroBoro apurarens. TenaoBbie JBUTATENH U 3aIUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MPEBpaIlIeHUs YHEPTUH B TeIIoBbIX npoiieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGimroienne siBjicHUE CMaYMBaHKS M KaMUISAPHBIX SBICHUN

. Habmroienue TemnoBoro pacimupeHus Tein

. I3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bhEMa U HarPEeBAHUU WITH OXJIAKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxnaxieHue npy CoBepIICHUH PaboThI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3TMYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEpaTyphl IPH IJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnbITH TO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJIIPHOTO IPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa

3. OnbIThI 10 HAOTIOJEHHUIO TEIJIOBOTO PACIIMPEHMsSI Ta30B, )KUIKOCTEN U TBEPIBIX TeI

4. OmpeneneHue AaBJICHUS BO3IyXa B Oa/UIOHE IITIPHIIA

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCMOCTh JIaBJIEHUSI BO3/yXa OT €ro 00béMa 1 HarpeBaHUs WU
OXJIaKJICHUS

6. [IpoBepka runoTe3bl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEeMIEepaTypsl

7. HaGmroieHre n3MEHEHHs BHYTPEHHEN SHEPIUy Tela B Pe3ysbTaTe TeIuIonepeiad U paboThl BHEIIHUX
CHII

8. MccnenoBanue sIBJICHUS TEMJI00OMEHA TIPY CMEIIMBAHUH XOJIOTHON U TOPSYEH BOJIBI

9. OnpeneneHue KOINYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJON IPU TEMJI000MEHE C HArPEThIM
METAININYECKUM LIAJIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI IIJIABJIICHUS JIba

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnekTpusanusd Tei. [[Ba poaa anexkTpuueckux 3apanoB. BzanmoaencTeue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBHUSI 3aPsHKEHHBIX TEJ OT BETMYMHBI 3apsIIOB U PACCTOSIHUS MEXKITY TEIAMM).

DnexTpuieckoe moiie. Hanpsmk€HHOCTD ek TpruecKoro nois. [IpuHIun cynepno3uimum 3eKTPUIECKUX
MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsa0B. DJIeMeHTapHbIN iekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBoHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.

ONeKTpUYECKUil TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKA. ICTOUHMKH OCTOSHHOTIO TOKA.
JlecTBUSI 3JIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B )KHUJKOCTSIX
U rasax.

Onekrpuueckas uenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETTBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juid yyacTka uenu. [locnenoBarenabHoe U napaiiesIbHOE COSMHEHUE
IPOBOIHUKOB.

Pabota u Mo1HOCTD A5eKTpruYecKoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeOuTenn
ANIEKTPUYECKO SHepruu B 0bITY. KopoTkoe 3ambikaHUeE.

[TocTosiHHBIE MarHUTHL. B3anMoneiicTBue MOCTOSHHBIX MarHUTOB. MarHutHoe noje. MarHuTHoe 1moie
3eMJIM U €ro 3HaYeHHe AJs sKU3HU Ha 3emie. OnbIT Opcerena. MarHUTHOE NOJI€ AIEKTPUYECKOro TOKA.
[IpuMmeHeHne IeKTPOMarHuToB B TEXHUKE. J{efiCTBME MarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.

DneKTpoABUTaTe b MOCTOSIHHOTO ToKa. Vcrosib30BaHue 3JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHoW UHAYKIMHU. [IpaBuino Jlenna. Dnexkrporeneparop. CriocoObl
MOJIYYEHUS DJIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHLIMN HA BO30OHOBIIIEMbBIX HCTOUHUKAX SHEPTUU.

Hemoncmpayuu

DneKkTpu3zanus Tei

JIBa poJia SIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX Tell
YCTpolcTBO U ACMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTH4ecKast HHIyKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOoBOTHUKY M TUDTEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA
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M CTOYHUKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2NEKTPUYECKOTO TOKA

10. DnexTpuyecKuii TOK B )KUAKOCTH

11. I'a30BBIi1 pa3psan

12. U3MepeHne cuiibl TOKa aMIIEpMETPOM

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUSI BOJIBTMETPOM

14. PeocTaT 1 Mara3uH CONpOTUBIICHUI

15. B3aumoencTBie NOCTOSHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/iesICHHs OJIIOCOB MarHuTa 17.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MarauTHOE 110J1€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesib NOCTOSHHOTO TOKA

22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUsI UHIYKIIMOHHOT'O TOKa OT YCJIOBHUH €ro BOZHUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmBITHI 110 HAOJIIOJICHUIO SJICKTPU3ALIUH TS MHAYKIIMEH U IIPU COMPUKOCHOBCHUH
HWccnenoBanue AEHCTBUS SJCKTPHUSCKOTO MOJISI HA MPOBOTHUKH U TUICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPHUUECKOH IETH MTOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

IS

V3mepenue u peryInpoBaHne HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, MIIYLIETO Yepe3 PE3UCTOp, OT CONPOTUBIIEHUS pe3rcTopa U
HaNpsDKCHUS Ha PE3UCTOpe

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOI'O COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUIMHBI,
TUTOIIAIH MTOTIEPEYHOTO CEUSHHsI U MaTepHasa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIIe10BaTeIbHOM COSIMHEHUH JBYX PE3UCTOPOB

9. IIpoBepka mpaBuiia JUIst CUJIbI TOKA IPH NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP

11. OnpeneneHrie MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTOPE

12. UccrnenoBanue 3aBHCUMOCTHU CHJIBI TOKA, UAYILETO Yepe3 JAMIIOUKY, OT HAIPsDKEHHS HA HEH

13. Onpenenenue KII/l narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMO/JICHCTBHS IOCTOSTHHBIX MarHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MPU UX 00BbETUHEHUH U pa3/ielIeHUN

16. ViccnenoBanue AelCcTBUS SJEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY

17. OnpIThL, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa OT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. U3ydenue neiicTBUsS MarHUTHOT'O MOJIS HA POBOIHUK C TOKOM

19. KonctpynpoBanue u usydeHue paOOThl JIEKTPOJIBUrATENs

20. Uzmepenne KIIJ] anekTpoBUraTesIbHON YCTAaHOBKH

21. OUBITHI IO UCCIIEAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW WHIYKIIMH: UCCIIEIOBaHUE U3MEHEHNUI

SHAYCHUA U HAIIPABJICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe ¢ocnumanue:
— TPOSIBIIEHUE HUHTEpeCca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PH3UUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUEC K JOCTUXKCHUAM pOCCHfICKPIX y‘IéHHX (1)I/ISI/IKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKAECHUH OOIIECTBEHHO-3HAUYMMBIX U ATUYECKUX IPoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (HU3UKY;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAUCCTB (1)H3quCKOﬁ HAyKH: eé rapMOHHUYHOI'O ITOCTPOCHH:A, CTPOT'OCTH,

TOYHOCTH, IAKOHNYHOCTH.

Llennocmu nayunozo noznanus:
— OCO3HAaHME [IEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMH, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON JESATENILHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBUJI 0€30MacHOr0 MOBEJCHUS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AJIEKTPHUUECKUM U TETJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MTpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe ¢éocnumanue:
— aKTUBHOE YJacTHe B PEUICHUH MPAKTUUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpasi)
TEXHOJOTUYECKOW ¥ COLMAFHOIN HAPaBICHHOCTH, TPEOYIOIUX B TOM YHCIIE M (HU3NIECKUX

3HaHUI;— HWHTEpEeC K MPAKTUYECKOMY HM3y4YEHHIO Npodeccuil, CBA3aHHBIX C (PU3NKOIL.

IKonozuueckoe eocnumanue:
— OpHUEeHTalus Ha MpUMEHEeHHEe (PU3NUECKUX 3HAHUH IS pelIeHus 3a1a4 B 00J1aCTH OKpY Karoulei
Cpenbl, IUIAHUPOBAHUS MIOCTYIIKOB U OIIEHKH UX BO3MOYHBIX ITOCJIEICTBHM JIUIS1 OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUU UCCIETOBAHUI U MTPOEKTOB (hHU3HUECKOM
HANPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;
— TOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIbHOCTh;

— TOTpeOHOCTH B (POpMUPOBAHHH HOBBIX 3HAHUH, B TOM 4ncie GOpMYIHPOBATH UIEH, MOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acT (pu3ukw;

— TUIAHUPOBAHUE CBOETO PAa3BUTHUS B MPHOOPETCHUN HOBBIX (PM3UUYECKUX 3HAHUM,

— CTpeMJICHHE aHAJM3UPOBATh U BBISBIISATH B3AUMOCBSI3U PUPOJIBI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUI ¢ Y4ETOM BIUSIHUS Ha OKPYKAIOIIYIO CPEY, BOSMOYKHBIX TII00aTbHBIX

IOCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISABJIATH M XapaKTePU30BaTh CYIICCTBCHHBIC TIPU3HAKU OOBEKTOB (SIBIICHUH ),
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIUU, OCHOBAHHUS JIIsl 000OIIEHUS U CPABHEHUS,
— BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PaCCMATPUBAEMBIX (DaKTaX, TAaHHBIX ¥ HAOIOICHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUHN (PU3HUECKUX SIBJICHUH U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAaHUEM JCTYKTUBHBIX U HHIIYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSTENIbHO BBIOUPATh CIIOCO0 perieHus yueOHoi pusndeckoi 3aaun (CpaBHEHHUE HECKOIBKIX
BApUAHTOB PEILICHUsI, BLIOOp HauboJIee MOAXOISIIETO C YUETOM CaMOCTOATEIBLHO BbIICIEHHBIX

KPUTEPUEB).

ba3zoevie uccneoosamenvckue oelicmeusn:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS,
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IJIAHY OMBIT, HECIIOKHBIN (PU3NYECKUIl
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3NUECKOTO SIBICHUS,
— OIIEHMBaTh Ha IPUMEHUMOCTh U IOCTOBEPHOCTh MH(POPMAIUIO, TOJTYUEHHYIO B X0/I€ UCCIIEA0BAHUS
WJIH SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUS U BBIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OIIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JIaJIbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, A TAKIKE BHIJIBUTATh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IMYHbIE METO/bI, HHCTPYMEHTHI U 3aIIpOCHI TP MOUCKE U 0TOOpe HH(POpMAITUH WU
JAHHBIX C YU4ETOM NIPEeASIOKEHHON YueOHO! (PU3NUECcKOi 3aauu;
— aHaJM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH UH(OPMAIIHIO pa3IMYHBIX BUIOB U GOpM
IIPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATH ONTUMAIBHYIO (OpMY IpeACTaBIeHU HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMMaMu, MHON TpaduKoil 1 UX KOMOWHAIUSMU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJibTaToB JIa0OPATOPHBIX pabOT U MPOEKTOB 33aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbI M BBICKA3bIBATh HJICH, HALICIICHHbIE HA PELICHUE 3aJaud U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJICHHUS C CY>KICHUSIMU JPYTUX YYaCTHUKOB JUaora, OOHapyX1UBaTh
pa3inyure U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
yOJIMYHO MPEACTABIATEH PE3YyJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHoCmb (COMPyOHUUECME0):

— MOHHUMAThH U UCTIOIB30BATh MPEUMYINECTBA KOMaH/JHON ¥ MHIUBUyaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATb LCJIN COBMECTHOM JACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHH o €€ JOCTHIKEHUIO:

pacrpenenaTb poyik, 00Cy aaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI)I, AOCTUTasA KaUCCTBCHHOI'O pPE3yJjibTaTa 110 CBOEMY HAIIPABJIICHUIO U
KOOpAUHHPYA CBOU IIGfICTBPI?[ C APpYTMMHU YWICHAMU KOMAaHbI;

— OIICHMBATh KaueCTBO CBOETO BKJIAJ[a B OOIIUN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aMMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEOYIOIIUX JIJIsl pelIeHUus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOJAX0AAX NPUHATUS PelIeHUN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs! (PU3NUECKOM 3a/1auy WK TJIaHa UCCIIEIOBAaHUS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh Mpe/laraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIMH U Tpe/jiaraTh iaH e€ N3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HETOCTHIKEHUS) Pe3yIbTaTOB JESITEIbHOCTH, AaBaTh OLEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTDB KOPPEKTUBEI B ICATCIbHOCTD (B TOM YHUCJIC B X0 BBITIOJTHECHUA (bI/ISI/I'-IeCKOFO HCCICIOBaHUA
NN npoeKTa) Ha OCHOBC HOBBIX 06CTO$ITCHLCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LCJIN U YCIOBUIM.
QMOMMOHaJleblﬁ UHmelieKkm:

— CTaBUTh ce0s HAa MECTO JAPYroro yeiaoBeka B X0/1€ CIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.



Ilpunamue cedn u opyaux:

— MpHU3HaBaTh CBOE MPABO HA OLUIMOKY MPH pelieHnr (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTH Y OO0 yUaOIIUXCSI
YMEHUU:

— HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKHE U aMOP(HbIE TeNa, HACBIEHHbIN U
HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa; TEMIIEPATYPA, BHYTPEHHS SHEPI'Us, TEIUIOBOM ABUTATEIb;
AJIEMEHTAPHBIN MIEKTPUYECKUH 3apsill, JIEKTPUYECKOE 110JI€, IPOBOJIHUKHU U TUDIIEKTPUKH, IIOCTOSHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJIeHUs (TEIUIOBOE paclllipeHue/ckaTue, Teronepeaaya, TeIoBoe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SBJICHUS, HCTIAPEHHE, KOHICHCAIINSI, IIJIAaBJICHUE, KPUCTAIIA3AIUS
(oTBEepaEeBaHKE), KUTICHHE, TEIIOoNepeadya (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); IICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, IEWCTBHE MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM, DJIEKTPOMAarHuTHAasE MHAYKLHUS) IO
OTMMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE
SIBJICHHE;

— pacrio3HaBaTh NPOSBICHUE W3YYCHHBIX (U3MUYECKHUX SIBICHHI B OKPY)KAIOIIEM MUPE, B TOM YUCIIE
(u3nyeckue sIBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSDKEHHUE M KAITMIUIAPHBIC SIBIICHHUS B TIPHPO/IE,
KpUCTAJIJIBI B IpHUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpCKHE OpH3bl, 00pa3oBaHUE
POCKEI, TYMaHa, UHEs, CHETa; DJICKTPUYCCKUC ABJICHUS B aTMocq)epe, QJICKTPHUYCCTBO KHUBBIX OPraHU3MOB;
MarHuTHOE T1oJie 3eMJIH, Ape( MOI0COB, POJIb MATHUTHOTO HOJIS IS )KU3HH Ha 3eMile, MOJISIPHOE
CHUSIHME; IPU 3TOM NEPEBOANTH MPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIJIENATh CYILIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NYECKUX SIBIICHUIA;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TN U PU3NYECKHE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO TEIJIOTHI, YAeNbHas TEIUIOEMKOCTh BEIIECTBA,
yJleNbHas TEeTJI0Ta IJIaBJIeHUs, ylelbHas TeMIoTa MapooOpa3oBaHus, yAeabHas TEIIOTa CTOPAaHUs
TOIJINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsifl, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE MIPOBOIHUKA, YIEIbHOE
COTIPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOLTHOCTh AJIEKTPUYECKOTO TOKA); MPU ONMHUCAHUU MPABUIBLHO
TPaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIb3yEMBIX BETMUMH, 0003HAYEHHUS U €JMHULIBI (PU3HUYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTUMHU BEIMUYNHAMU,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIHYNH;

— XapaKTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SBJICHUS U MTPOLIECCHI, UCIIOIb3YSI OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHIIMII CYTIEPIIO3ULIUH TTOJIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa a5 yyacTka IenH, 3aKoH JKoyss -
Jlenma, 3aKOH COXpaHEHUs SHEPTUH; PU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (hU3MUECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYAIIHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUIMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
o0bscHeHHE U3 | - 2 TOTMYECKUX MIaroB ¢ OMopoi Ha | - 2 U3y4eHHBIX CBOMCTBA (PU3UIECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacu€THhIC 3a7a4u B 2 - 3 IeHCTBUS,
UCIIOJIB3YS



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAAHHBIX JUIS PEIICHUS 3ajaui, BEIOUPATh 3aKOHBI
U GOopMyJIbl, HEOOXOAUMBIE TS €€ PELIeHHUs, IPOBOAUTH PACUETHI U CPAaBHUBATH MOJYYCHHOE 3HAUCHHE
($u3uUecKoil BETMUMNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6J’IeMBI, KOTOPBIC MOKHO PEIIMTDH ITPHU ITOMOIIH (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD ITOPAAKA
IMMPOBCACHUA UCCIICAO0BaHNUA, ACJIaTh BBIBOIBI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN HIN (PU3HMUECKUX CBOWCTB TEJ
(KanuJuIpHbIE SBJICHMSI, 3aBUCUMOCTb JaBJIEHUS BO3J/lyXa OT €ro 00bEMa, TeMIIEpaTypbl; CKOPOCTH
npoliecca OCTHIBaHUS/HarpeBaHus MPU M3JIyYECHUH OT [[BETa M3JTy4YaroIeil/orIomaronen
IIOBEPXHOCTHU; CKOPOCTh MUCIIAPEHMS BOJBI OT TEMIIEPATYPbI )KUIKOCTH U IIJIOIAAH €€ IIOBEPXHOCTH;
NIEKTPU3ALHUS TEJl U B3aUMOJIECHCTBHE dJIEKTPUYECKUX 3aPsAI0B; B3aUMOACHCTBUE TOCTOSHHBIX
MarHuTOB, BU3yaJIM3allAsl MarHUTHBIX I10JIEH ITOCTOSIHHBIX MarHUTOB; AEHCTBUS MarHUTHOT'O IOJIS HA
IPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBA 3JIEKTPOABUTATENS IOCTOSIHHOI'O TOKA):
(dopMynHUpoBaTh MPOBEPsAEMbIE MPEAIION0KEHHS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUS; OMUCHIBATH XOJI OIBITA M (DOPMYITUPOBATH BHIBOJIBL;

— BBIIIOJHATD IIPAMBIC U3MCPCHUA TEMIICPATYPHEI, OTHOCHUTEIBHON BIaXKHOCTH BO311yXa, CUJIbl TOKA,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB CI)I/I?»I/I‘IGCKI/IX BCJIMYMH, CPABHHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM BaI[aHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

— TPOBOJUTH UCCIIEOBAHIE 3aBUCUMOCTH OHOHN (PU3MUECKON BEITMYUHBI OT IPYTOil ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHBIIEHHUS POBOJIHUKA OT €r0 JUIMHBI,
IIJIOLA U TIONIEPEYHOI0 CEUEHHS U YAECIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOIHUKA; CUJIBI TOKA,
UIYIIEro Yepes3 MPOBOJHUK, OT HAIIPSHKEHUS Ha IIPOBOJHUKE; UCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U
napaieIbHOTO COEJMHEHUH MPOBOAHNUKOB): MJIAHUPOBATh MCCIIEJOBAHNE, COOUPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, CIIEYys IPEAJI0KEHHOMY IUIaHy, (PUKCUPOBATh pPe3yibTaThl MOIYyYECHHON
3aBUCHUMOCTH B BUJI€ TaOJIUL U TpaduKOB, A€TIaTh BHIBOABI IO PE3yJbTaTaM HCCIEI0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJTMUUH (y/Ie/IbHAs TeJIOEMKOCTD BEIIECTBa,
COTPOTHUBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEpPEHUS,
coOuparTh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, CJIEe1ys MPEUI0KEHHON HHCTPYKIIUH, U BBIYUCIISAThH
3HA4YCHHE BEJIIMYNHBL;

— Cco0oaaTh MpaBUiIa TEXHUKU OE€30MIaCHOCTH NpU paboTe ¢ 1abopaTOpHBIM 000pYyI0OBaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX MPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH
Ha MX ONMHCaHHUA (B TOM YHCIIe: CUCTEMa OTOIUIEHUS TOMOB, TUTPOMETp, TapoBasi TypOUHA, aMIIepMETp,
BOJIFTMETP, CYETUMK DJIEKTPUUECKOM SHEPTUHU, DJIEKTPOOCBETHTEIbHbBIE TPUOOPHI, HArPEBATEIbHBIE
AEKTPONpUOOPHI (TPUMEPHI), STEKTPUUECKHUE MTPETOXPAHUTENH; JIEKTPOMATHUT, SJIEKTPOABUTATENh
MOCTOSTHHOT'O TOKA), UCIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUECKUX SBJICHUI U HE0OXO0UMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCThIC TEXHHUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI O CXeMaM U
CXEMaTUYHBIM PUCYHKAM (KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATETH
BHYTPEHHET0 CrOpaHus, 3JIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI 3JIEKTPHUUECKUX IIeTIei ¢
MOCIIEI0BATEIHHBIM U MApAIUIETHbHBIM COCTUHEHUEM JIEMEHTOB, pa3jinyas YCIOBHbBIE 0003HAUCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;

— MPUBOJIUTH NPUMEPHI/HAXOIUTh HHPOPMAIINIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHWI B MOBCEIHEBHOM KU3HU IS 0OecTieueHus: 6€30IMacHOCTH MPU OOPAIIICHUH C
npuOOpaMH U TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHECHHUS 30POBBS M COONIOICHUS HOPM
9KOJIOTUYECKOTO IOBE/ICHUS B OKPYKAIOIIEH cpelie;

— OCYLIECTBIATh IOUCK HH(pOpMaAIMM (PU3HUECKOro cojepKaHus B ceTh VHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U yTEM CPaBHEHUS TOTIOIHUTENbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpAast ABJISETCS MPOTUBOPEUUBOM MIT MOXKET OBITH HETOCTOBEPHOIA;

— HCIIOJIb30BATh MPH BHITIOJIHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIOMYIISIPHYIO JIUTEPATYPy HPU3HYECKOTO
COJIepKaHus, CIIPAaBOYHbIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiageTh NpuéMamMmu
KOHCIIEKTUPOBAHM TEKCTa, peoOpa3oBanus HHPOPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

— co3J1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHbBIE COOOIEeH s, 000011as nHPOpMALUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UYECKOr0 COIEPKaHMs, B TOM YHCIIE yOJINYHO NPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM MJIM MCCIIEN0BATENbCKONW AESITEIbHOCTH; IIPU 3TOM I'PAMOTHO HCII0JIb30BaTh U3YUEHHbIN
NOHSATUIHBIN anmapaT Kypca (U3HUKH, COITPOBOKAATH BRICTYIUICHHE TIPE3EHTAIINCH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IGI[OBEIHI/Iﬁ (I)I/ISI/I‘ICCKI/IX IIpoueCCoB pacCpCaACIATh
0053aHHOCTHU B rpymnmiec B COOTBECTCTBHUU C IIOCTABJICHHBIMU 3aa4aMH, CJICINUTD 34 BBIIIOJHCHUCM IlJIaHA
I[CI\/JICTBI/II;'I N KOPPECKTHUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBCHHBIN BKJIaZa B ACATCIBbHOCTD I'PYIIIIGI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B331/IMOIIGI7[CTBI/IC, IMPOsABJIAA TOTOBHOCTH paspeulaThb KOH(bJII/IKTI:I.



