IHossicHuTEeJdbHAA 3aAIINCKA

Copneprxanue mporpaMMbl HaIlpaBiIeHO Ha (JOPMUPOBAHUE €CTECTBEHHOHAYYHOW IPAMOTHOCTH YYaIIUXCS
U OpraHM3alui0 U3y4yeHHs (U3MKA Ha JAEATEIIbHOCTHOW OCHOBE. B HEll y4MTHIBAIOTCS BO3MO>KHOCTH
npeamera B peanuzaipu TpedoBannit @I'OC OOO k miiaHUPyEeMBbIM JIMYHOCTHBIM U METANpeIMETHBIM
pe3yibpTataM OO0y4eHUs], a TaKKe MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111€r0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «®PU3UKA»

Kypc ¢usukn — cucremoo0pa3yommil Ui eCTeCTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOIBKY
¢u3nvecKkre 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBIICHH, H3y9aeMbIX XHMHEH, OMOJIOTHEN, acCTPOHO-
Muel u ¢usznueckoit reorpagueii. dusnka — 3T0 NpeaMeT, KOTOPbIN HE TOJIbKO BHOCUT OCHOBHOM BKJIaj
B €CTECTBEHHOHAYUHYIO KapTHHY MHpa, HO W IpPENOCTaBisieT Haubosee siCHble 00pasibl MPUMEHEHUs
Hay4YHOT'O METOJIa MMO3HAHMs, T.€. CII0CO0a MOIy4eHUs T0OCTOBEPHBIX 3HaHUI 0 mMupe. Hakonen, ¢usnka
— 93TO IpEeAMET, KOTOPBIM Hapsay C JIPYTMMHM €CTECTBEHHOHAyYHBIMU IpeAMETaMHU JOJDKEH JAaTh
HIKOJbHUKAM  TpPEACTaBJIeHHME 00  yBICKAaTEIBHOCTM  HAy4YHOIO  HCCIEJOBAHUSA U PajoCTH
CaMOCTOSITEJIBHOIO OTKPBITHS HOBOTO 3HAHUS.

Opna W3 THaBHBIX 3a1a4 (pU3MUEecKoro oOpa3oBaHUs B CTPYKType o00Imero odpa3oBaHHsI COCTOUT B
(OpMUPOBAaHUN €CTECTBEHHOHAYYHOUW T'PaMOTHOCTH W MHTEpeca K HayKe y OCHOBHOW MaccChl 00ydaro-
LIUXCS, KOTOPbIE B JaJlbHEHIIeM OyayT 3aHATHI B caMbIX pa3HO 00pa3HbIX cdepax nearenbHocTu. Ho He
MeHee BaKHOW 3amadeill sIBISCTCS BBISABICHWE M TOJATOTOBKA TAJAHTIMBBIX MOJIOJBIX JIFONEH st
MPOIOJDKEHHsT 00pa3oBaHUs U JaldbHEHIIeH mpodeccnoHaaIbHON AeSTENHPHOCTH B 00IaCTH €CTECTBEHHO-
Hay4HbIX MCCJIEIOBAaHMM M CO3JaHUU HOBBIX TeXHOJOrMH. COracHO MPUHATOMY B MEXAYHapOIHOM
cooOuiecTBe omnpeeneHnto, EcTecTBeHHOHayYHass TPaMOTHOCTb — 3TO CHOCOOHOCTh YEJIOBEKAa 3aHUMAaTh
aKTHBHYI0 TPaXJAHCKYI0 TIO3MLHI0 10 OOIIECTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C
€CTECTBEHHBIMH HAyKaMH, M €ro TOTOBHOCTb MHTEPECOBATHCA €CTECTBEHHOHAYYHBIMH HIESIMH.
Hay4yHOorpaMOTHBIN 4€JI0BEK CTPEMHUTCS y4yacTBOBAaTh B apryMEHTHPOBAHHOM OOCYXAEHUH NpOOiIeM,
OTHOCSIIIUXCSI K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSAM, 4YTO TpeOyeT OT HEero Cleayrolux
KOMIIETEHTHOCTEMH:

1. HAy4yHO OOBSACHATH SIBICHMUS,
2. OILIGHUBATh U IOHUMATh 0COOCHHOCTH HAYYHOTO MCCIICIOBAHUS,
3. HMHTEepPHpPETUPOBATH JAHHBIC M UCIIOJIb30BATh HAyYHBIC JI0KA3aTEIbCTBA JIIS MIOJYYCHHUS BHIBOIOB.

W3ydyenne ¢u3ukd crnocoOHO BHECTH pEIIAIONIMK BKIaA B (OpMHpPOBAHUE ECTECTBEHHOHAYYHOMU
IPaMOTHOCTHU O0yYarOIINXCS.

HEJA U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Ienn u3ydeHus (U3MKU Ha YpOBHE OCHOBHOIO oOIiero obOpaszoBaHusi onpezaeneHsl B Konnenuuu
npernojaBaHus yyeOHoro npeamera «dusnka» B oOpa3oBarenbHbIX opranuzauusax Poccuiickoit denepa-
UM, pPEATM3YIOIIUX OCHOBHBbIE 00IIe00pa3oBaTeiIbHbIE MPOTPaMMBbI, YTBEPKAEHHOM pelIeHuemM
Komnernu MunucrepctBa npocsemienust Poccuiickoit @enepanuu, npotokos oT 3 aexadps 2019 r. Ne
[1K4BH.

Lenu nzydyeHus: GU3MKU:

e MpHOOpeTeHHEe HMHTEepeca U CTPeMJICHHs OOydJaloUIMXcsi K HayYHOMY H3YYEHHUIO MPUPOIB,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
e pa3BUTHE NPEACTABJICHUII O HAYYHOM METOJ]e MO3HaHUSA U (POPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIIEHHSI K OKPY>KAIOIIUM SIBJICHUSIM;
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e (hopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yabTaTa U3yUeHUs OCHOB CTPOEHUS MaTepUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE MPEACTABICHUH O POIM (QHU3MKH IS PA3BUTUS JPYrUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE MPEICTABICHUI O BO3MOXHBIX cepax Oyaymied mpoQeccHOHANbHON NesSTeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTIbKeHne STHX ILeNedl Ha ypoBHE OCHOBHOTO OOIIero o0Opa3oBaHUS OOECIIEYHMBACTCS PpEUICHHEM
CIIEYIOIINX 3a1a:

e TmpHOOpEeTeHHE 3HAHUA O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHHMYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpHOOpPETEHHWE YMEHHWI ONUCHIBATH W OOBSICHATH (PU3UYECKUE SBICHUS C WCIIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHU;

e OCBOEHHME METOJOB pELIECHUs MPOCTEHUIINX PACYETHBIX 3a/ad C HUCIOJIb30BaHHEM (DU3UUECKUX
MoJenel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUH HaONIOJaTh MPUPOIHBIE SBJICHUS U BBIIIOJHATH OIBITHI, JJAOOpAaTOPHbIE PAOOTHI
1 DKCIEPUMEHTAIbHbIE UCCIIEA0BAHUSI C UCIIOJIB30BaHUEM U3MEPHUTENBHBIX PHUOOPOB;

e OCBOEHHME MPUEMOB paboThl ¢ MH(popMaLuell GU3NIECKOro COoAepkKaHUs, BKIOYas UH(POpMaLio
0 COBPEMEHHBIX JOCTHKEHUIX (PU3UKH; aHAJIN3 U KPUTUYECKOE OLlEHUBaHUE UH(DOpMALINH;

e 3HAKOMCTBO cO cdepamMu TpodecCHOHATBLHON NeATeTbHOCTH, CBS3aHHBIMH C (U3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (GU3NUYECKOI HAYKH.

MECTO YYEBHOTI'O IPEJJMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC OOO ¢usuka sBhsercs oOsA3aTENBHBIM MPEIMETOM HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanus. JlaHHasI mporpaMMa IpeaycMaTpuBaeT n3ydeHue Gu3nKd Ha 6a30BOM YpOBHE B 8
Kiacce B 00péMe 68 yacoB 1mo 2 4daca B HENEIIO.

COAEP KAHUE YUEGBHOI O ITPEJIMETA

Pa3znea 1. TensioBble sIBJICHUS

OcHOBHbBIE MOJOXKEHHUS MOJIEKYJISIPHO-KMHETHUYECKONH TeopuH CTpOeHHs BemlecTBa. Macca u pasmepsl
aTOMOB U MoJIeKyl. OTMbIThL, MOATBEPXKIAIONINE OCHOBHBIE IOJIOKEHHSI MOJIEKYISPHO-KHHETUYECKOM
TEOPUH.

Mopenu TBépI[OFO, KHUIKOTO U T 33006p33H01"0 COCTOSIHMM BeIeCTBA. KpI/ICTaHHI/I‘leCKI/Ie n aMOp(bHLIe
tena. OObsICHEHHE CBOICTB rasos, )i(I/I,Z[KOCTeﬁ n TBépI[LIX T€J Ha OCHOBE IIOJIOKEHUM MOJICKYJISIPHO--
KUHETUYECKOU TCOPHU. CMauyuBaHue u KallWJIJIAPHBIC ABJICHHA. Tennosoe pacoIupCHUC U CKATHUC.

TeMnepaTypa. CBs3b TEMIICPATYPhI CO CKOPOCTBHIO TCIUIOBOT'O ABUKCHUSA YaCTULL.

BHy’TpeHHfIfI SHEPrusa CnocoObl M3MEHEHHUS BHYTpeHHeﬁ OHEpruun: TEIUIoNEepeaadya MW COBCPUHICHUC
pa6OTLI. Buapr TCIUIonepeaaun: TCIIONPOBOJHOCTb, KOHBCKIUA, U3JTYUCHUC.

KonudectBo TemnmoThl. YaenbHas TEMIOEMKOCTh BellecTBa. TernooOMeH W TEeIUIOBOE pPaBHOBECHE.
VYpaBHeHHe TermoBoro Oanaxca. [lnaBneHue u OTBepAeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y IeibHas
TerutoTa rwiaBieHus. [lapoobpazoBanue u konaencamus. cnapenne (MC). Kunenue. Y aenpHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT aTMOC(EpHOro MAaBlieHUs. BlakHOCTH

BO3/1yXa.

3Hepr1/1;1 TOILUIMBA. Y AeJbHas TEIJI0Ta CT' OpaHus.



[Mpunanumer paboTe! TemnoBeix apuratenei. KI1/I teruioBoro neurarens. TemoBsie IBUTATENN U 3alIUTA
okpyxaromeit cpeapl (MC). 3akoH coXpaHEeHUs U PEBpallleHNs SHEPTUH B TEIIOBbIX Ipo1eccax (MC).

JeMoHcTpanuu

1. HaGmroienue OpOYHOBCKOTO JIBUKCHHS

2. Habmronenue nquddy3um

3. HabnroneHue siBIEHMIA CMauuBaHUS U KaWILISIPHBIX SBIICHHUH
4. HabnroieHue TEIIOBOTO PACHIMPEHUS TEI

5. VI3ameHeHue naBieHus ra3a Mpu M3MEHEHHH 00bEMa U HarpeBaHUU UJIH OXJIXKICHUU
6. [IpaBuia u3mMepeHus TeMnepaTypbl

7. Busl Tenonepenadn

8. Oxyaxk/iIeHre Mpu COBEPIICHUH PabOThI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMHU CHUJIaMHU
10. CpaBHEeHUE TETUIOEMKOCTEN Pa3IMYHBIX BEIECTB

11. HaGnroneune kueHus

12 .HaGnroneHue moCTOSIHCTBA TEMIIEPATYPHI TIPH TUIABJICHUH

13. Monenu TeIOBBIX ABUTaTEIeH

JlaGopaTopHble padoThl M ONBITHI

1. OnbBITH IO OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJIIPHOTO MPUTSKCHUS

2. OmBITEI TIO BbIpalllMBaHWIO KPUCTAJIJIOB HOBapeHHOfI COJIM WJIK Caxapa

3. OnbITH IO Ha6J'IIOI[eHI/IIO TCIIOBOI'O paCHIMPCHHA I'a30B, )KHHKOCTeﬁ nu TBép,Z[BIX TCII
4. OmpeneneHue JaBiIeHUS BO3lyXa B OaJUIOHE IIITPHUIIA

5. OHHTBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL HABJICHUA BO34yXa OT €Iro 00BéMa u Harp€BaHusl HJIA
OXTaXICHUA

6. IIpoBepka TUIOTE3bl JHMHEHHON 3aBUCUMOCTHM JUIMHBI CTOJIOMKA >KMJIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTyphl

7. Ha6J’IIOI[eHI/IC HU3MCHCHUA BHYTpeHHCﬁ OHEPTHUH TCJIa B pE3YJIbTATC TCIUIONICPCaAAYIN U pa6OTLI BHCIITHHUX
CHUJI

8. HccnenoBaHue sBICHUSI TeIIooOMeHa IIpu CMCIUINBAHUU XOJIOJHOH B l"OpiI‘-IGfI BObI

9. OHpCI[CJ'ICHI/IC KOJIMYCCTBA TCIUIOTHI, TMIOJYUCHHOIO BOJIOM pu TEeIUIOOOMEHE C HarpeTbiM
MCTAJUIMYCCKUM NUIIMHAPOM



10. Onpenenenne yneabHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue mpouecca UCIIapeHust

12. Onpenenenrne OTHOCUTENBHOM BJIaXKHOCTH BO3/1yXa

13. Onpenenenue yaelbHOM TEIJIOTHI MIJIaBICHUS JIb/1a

Paznen 2. DiiekTpuyeckne U MATHUTHBbIE SIBJIEHUS

Onektpusarusi Ted. [[Ba poma SIEKTpUYECKUX 3apsAnoB. B3auMoneicTBHUE 3apsHKEHHBIX Tel. 3aKOH
Kynona (3aBHCHMOCTBH CHJIBI B3aWMOJICHCTBHS 3apsDKEHHBIX TET OT BEJUYMHBI 3apsiIOB M PACCTOSHUS

MEXAY TeJlaMu).

Dnexrpudeckoe moye. Hanpsok€HHOCT 3IEKTPHUSCKOTO MMOJIs. [IpHHINTT CYIepITO3HIINN SIEKTPHISCKUAX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu osnekTpuueckux 3apsaoB. OJEMEHTApHBIM diekTpudeckuid 3apsia. CrtpoeHue aTtoma.
[TpoBOAHMKY U AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUIECKOTO 3apsia.

DJIEKTPUYECKHUI TOK. YCIOBHS CYHNIECTBOBAHUS ANIEKTPUUYECKOTO TOKA. VICTOUHMKH MOCTOSIHHOTO TOKA.
JleficTBUSI DJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKHA TOK B
SKUJIKOCTSIX M ra3ax.

Onektpuueckasd wnenb. Cuna Toka. OnekTpuueckoe HamnpspkeHne. CONpOTHBIEHHE MPOBOJHMKA.
VaenpHOEe compoTHBIEHHE BemiecTBa. 3akoH Oma i ydactka uenu. llocnenoBarenbHoe u

nmapaji€JIbHOC COCIUHCHUE IIPOBOAHHUKOB.

Pabota m wMomHOCTH dJeKTpuyYecKoro Toka. 3akoH Jkoyms— JleHma. DnekTpudeckue Ienu u
MOTPEOUTEINN AIIEKTPUUECKOM SHEepTruH B ObITYy. KopoTkoe 3aMbIkaHMeE.

Iloctosauuple MarHuTel. B3aumoneicTBHE IIOCTOSHHBIX MArHHUTOB. MarHuTHoOE Ioje. MarHuTHOE IoJjie
3eMJId ¥ €ro 3Ha4yeHue JJs >ku3HM Ha 3emuie. OnbIT OpcTeaa. MarHuTHOE MOJIE AJIEKTPUYECKOro TOKa.
[IpumeHeHre HJIEKTPOMAarHMTOB B TEXHUKE. JleHCTBME MArHMTHOTO IOJSI HAa MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSHHOTO TOKA. VICIOJIb30BaHUE AIIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCHOPTE.

Onbitel @apanesd. SBieHHe 37eKTpOMarHUTHOM uHAyKuU. IlpaBuno Jlenma. DOnekTporeneparop.
CriocoObl  MOJTyYeHUsI AIIEKTPUUYECKOM SHEPruu. DJIEKTPOCTAHIIMKM Ha BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPIUu.

JdemoHcTpauumn

1. Dnexrpuzanus Ten

2. JIBa poja >IEKTPUUECKUX 3apsI0B U B3aUMOJCHCTBUE 3apSKEHHBIX TET

3. YcTpoiicTBO U ACHCTBHE NEKTPOCKOTA

4. DnexTpocTaTHuecKas WHIYKIUS

5. 3akon COXpPaHCHMUS JJICKTPUICCKUX 3apsaa0B

6. IIpoBOJHUKH U AUIICKTPUKH



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21

22

23

24

25

MonenupoBaHHue CUIOBBIX JUHHUNA 3JIEKTPUUYECKOTO TOJISt

M cTOYHMKH TTIOCTOSTHHOT'O TOKa

JIerCcTBUA DJIEKTPUYECKOTO TOKA

DNEeKTPUYECKUM TOK B KUJIKOCTU

I"a30BbI1i1 pa3psin

N3mepenne cuibl TOKa aMIIEpMETPOM

N3Mmepenne 37IeKTPUYECKOr0 HAINPSKEHUST BOJIBTMETPOM
PeocraT 1 MarasuH conpoTUBIECHUN

BzanmoeiicTBrE MOCTOSHHBIX MAarHUTOB

MopaenupoBaHre HEBO3MOKHOCTH PA3JAEIEHU MMOJKOCOB MarHUTa
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB
OneIT Dpcrena

MarsuTHO€ nojue Toka. DNEKTPOMATHUT

. JleiicTBME€ MarHMTHOTO TOJISl HA TPOBOJHUK C TOKOM
DJIEKTPOABUTATEH TOCTOSTHHOTO TOKA

. UccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHTYKIIMHA

. OnbiTel apanest

. 3aBUCUMOCTb HallPaBJICHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro BOSHUKHOBEHUS

. BHCKTPOFCHepaTOp INOCTOAHHOI'O TOKa

JlaGopaTopHble padoThI M ONBITHI

1.

5.

6.

OnEBITH IO Ha6JHOI[eHI/IIO QJICKTpU3allU TCJI HH,HYKHHeﬁ U IIpU COIIPUKOCHOBCHUU

. HccnenoBanue nelicTBUs QJICKTPUYCCKOI'O ITIOJIAA Ha IIPOBOAHHUKH U JTUIJICKTPUKHU

COopka 1 mpoBepKa padOoThI IEKTPUUECKOH IEeTH MOCTOSHHOTO TOKa
N3mepenue u perynmpoBaHue CUIIbI TOKA
N3mepenue u perynupoBaHue HaIpsHKEHUS

HccnegoBanue 3aBUCUMOCTH CHIIBbI TOKA, UAYHIETO 4YCPE3 PEC3UCTOP, OT COMMPOTHUBIICHUA PE3UCTOPA U

HaIIpsPKCHUSA Ha pE3UCTOPC



7. OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDL JBJICKTPUUYCCKOTIO CONPOTUBIICHHA HNPOBOAHHKA OT C€ro
JUIMHBIL, IUIOAA NOMIEPCYHOI'0 CCHCHHA U MaTCpuraJia

8. TlIpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUH TPH MOCIICA0BATEIEHOM COCJMHEHUH JIBYX PE3UCTOPOB
9. TIlpoBepka mpaBuiia It CUIIbI TOKA MPH MAPaIICIIbHOM COSTMHEHUH PE3UCTOPOB

10. Onpenenenrie paboThl AMEKTPUIECKOTO TOKA, UIYILETO Yepe3 Pe3UCTOp

11. Onpenenenre MOLTHOCTH JIEKTPUUYECKOTO TOKA, BBIICISIEMON Ha pE3UCTOpE

12. VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HAIPSDKEHHS Ha Hel

13. Onpenenenne KII1/] narpeBarens

14. VlccnenoBanne MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MarHUTOB

15. VI3ydeHne MarHuTHOTO TTOJISt TIOCTOSIHHBIX MAarHUTOB MPH UX 00BETMHEHUN U pa3AeiICHUN

16. UccnenoBanue nelCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITel, JEMOHCTPUPYIOUIHE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUA KATYIIKH C TOKOM M MarHuTa OT
CHUJIbI TOKA U HAPABJIEHHUS TOKA B KaTYILIKE

18. M3ydyeHue neicTBUs MarHUTHOTO MOJIsI Ha MPOBOJIHUK C TOKOM
19. KoHcTpynpoBanue W M3y4eHHE PaOOTHI AJICKTPOABUTATEIsS
20. U3zmepenue KII/] anexkTpoaBurarebHOM YCTaAaHOBKHU

21. OnbITel MO HCCIEIOBAHUIO SIBJICHUS A3JEKTPOMArHUTHOM HWHIYKIMHU: HMCCIEAOBAHUE HW3MEHEHUU
3HAYCHMS ¥ HAPABJICHUS] HHAYKIIMOHHOTO TOKa

INVIAHUPYEMBDBIE OBPA3ZOBATEJIbBHBIE
PE3YJIBTATDI

HSy‘{eHI/IC (1)I/ISI/IKI/I B 8 Kkiacce HallpaBJICHO Ha JOCTHIKCHHUC O6y‘~IaIOH_II/IMI/IC$I JINYHOCTHBIX,
MCTAIIPECAMETHBIX U IIPEAMETHBIX PE3YJIbTATOB OCBOCHUA yqe6H0ro npeamceTa.

JINYHOCTHBIE Pe3yJIbTATHI

Hampuomuuecxoe eocnumanue.:

e TIPOABIICHUC MHTEpPECCa K UCTOPHUU U COBPEMECHHOMY COCTOAHUTIO pOCCHfICKOfI (1)I/I3I/I‘IGCKOI>'I HAYyKH;
e JICHHOCTHOC OTHOIICHHUC K NOCTUKCHUAM pOCCHfICKPIX y‘{éHBIX (1)I/I3I/IKOB.

Fpa.ucdaucxoe u 0yx03no-npaecmeenuoe seocnumanue.;
e TOTOBHOCTb K A4AKTUBHOMY Y4YaCTUIO B OGCY)KI[CHI/II/I O6H_ICCTBCHHO-3H8.‘-II/IMBIX n I3THYCCKUX

HpO6J’ICM, CBA3aHHBIX C ITPAKTHYCCKUM NPUMCHCHHUCM JIOCTIDKCHUI (I)I/I3I/IKI/I;
e OCO3HAHHEC BAXKHOCTH MOPAJIBHO-3TUYCCKUX MPUHIHUIIOB B ACATCIbHOCTH y‘IéHOI‘O.



Jcmemuueckoe 6ocnumanue:

e BOCHpPHUSTHE OJCTETHMYECKHX KayecTB (HU3MYECKON HayKu: €€ TapMOHMYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

l[ermocmu HAYYHO020 NO3HAHUA:

e OCO3HAaHUE LIEHHOCTU (PU3NYECKOM HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAaHUS MHPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUN, BAKHEUIIIEH COCTABIIAIOIIEH KYJIbTYpHI;
e pa3BUTHE HAy4YHOH JIFOOO3HATEIIBHOCTH, NHTEPECA K UCCIIEA0BATENbCKOM 1EATEIbHOCTH.

Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHO20 O1AZONONYYUUA:

e OCO3HaHHE ILIEHHOCTHU Oe30macHoro obOpa3a >KM3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHMpE,
BOXKHOCTU TPAaBWJI OE€30MACHOTO TOBEICHHS Ha TPAHCIOPTE, HAa JOPOTax, C JJIEKTPUUYECKUM U
TETUTOBBIM 000pY0BaHUEM B IOMAIIIHUX YCIOBUSIX;

e chopMUPOBAHHOCTH HaBBIKA Pe(IICKCUH, TPU3HAHNE CBOETO MpaBa Ha OMIMUOKY U TAKOTO K€ MpaBa
y JIpyroro yenoBeKa.

Tpyooeoe éocnumanue:

e AKTUBHOE YYacTHE B PEIICHWH MPAKTUUYECKUX 3a/ad (B paMKax CEMbH, IIKOJBI, TOpoja, Kpas)
TEXHOJIOTHYECKOHN M CONMAIBLHOM HAINPaBIEHHOCTH, TPEOYIOITUX B TOM YHCIIe M (PU3UIECKUX 3HA-
HUWU;

b

e HHTEpEC K NMPAKTUYECKOMY H3yYEHHIO NpodeccHil, CBI3aHHBIX C (PU3HKOM.
JKonozuueckoe eocnumanue:

e OpHEHTAlMs HA MpUMEHEHUE (DU3MYECKUX 3HAHUU IS PEIICHHS 3a/ad B 00JIaCTH OKPYIKaIOIIEH
Cpenbl, TUIAHWPOBAHUS TIOCTYNKOB W OIIEHKHM MX BO3MOXKHBIX IMOCJIEACTBUH IJIST OKpPY)KAroIIei
CpeIibl;

e OCO3HaHHUE TJOOATBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM M IyTEH UX PEIIcHUsI.

Aoanmayusa 00yuaruie2oca K UsMEeHAUWUMCA YC108UAM COUUAIbHOU U RPUPOOHOIL CPedbl:

e TOTPEOHOCTH BO B3aMMOJICUCTBUM TPU BBITOJTHCHUH HMCCIICIOBAHUN M TPOEKTOB (PU3MUECKOU
HaMpaBJIECHHOCTU, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTUX;

e TIOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IEATEIbHOCTD;

e MOTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHMI, B TOM 4Yucie (GOpMYIHpPOBATH UJCH, MOHSATHUSA,
TUIIOTE3bI O (U3MYECKUX OOBCKTAX M SIBJICHHSIX;

e 0OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHMIA M KOMIIETCHTHOCTEH B 00J1acTH (PU3UKU;

e IUIAHUPOBAHHE CBOETO PAa3BUTHUS B MPUOOPETEHNH HOBBIX (PH3NYECCKUX 3HAHUM;

e CTPEMJICHHE aHAJTU3HPOBATH U BBISBIATH B3aUMOCBSI3U IIPUPOIbI, 00IIECTBA U IKOHOMHKH, B TOM
YHClie C UCTIOIb30BaHNEM (PU3UUECKHIX 3HAHU;

e OIIGHKAa CBOUX JCHCTBHIA C y4ETOM BIMSHUS HA OKPYXKAIOUIYIO CPEAY, BO3MOXKHBIX TTI0OATBHBIX
HOCJIeACTBUI.

MeTanpeaMeTHbIe Pe3yJabTAThI

YHI/IBCpcaJ'IBHBIC MO3HaBaTelIbHbIE AEHCTBUS

ba3oBble JJornueckue aeicTBUs:



BBISBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU 0OBEKTOB (SBJICHUIN);

yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(UKAIIMKA, OCHOBAaHHUS s 0000IIEeHUS U
CpaBHEHUS,

BBISBJIATh 3aKOHOMEPHOCTH UM TIPOTUBOPEYHMS B paccMaTpuBaeMbIX (akTax, HaHHBIX U
Ha6J'IIOZ[eHI/I$IX, OTHOCAIIIUXCA K (I)I/I3I/I‘-IGCKI/IM SABJICHUSM,

BBIABJIAThL IMPUYUMHHO-CJIICACTBCHHBLIC CBA3W IIPH HU3YUCHUU (I)I/I3I/I‘I€CKI/IX SIBJICHUN U IMpOLECCCOB;
ACJIaTh BBIBOJbI C UCIOJb30BAHUCM JACAYKTHUBHBIX U MHAYKTUBHBIX YMO3aKHIO‘-IeHI/II71, BBIJIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘IGCKI/IX BCJINYHH,

CaMOCTOSITEIIEHO BBIOMpaTh cHocoO pemieHus ydeOHOW (u3nyeckol 3amaun  (CpaBHEHHE
HECKOJIbKUX BAapHAaHTOB PELICHUS, BHIOOP Hambojee MOAXOMIALIETO C y4ETOM CaMOCTOSTEIBHO
BbIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciienoBaTeIbCKne AeCTBHUA:

MCI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CAaMOCTOATEIbHO COCTaBJICHHOMY IIJIaHy OIBIT, HECJIOXHBbIM (usnueckuit
AKCIEPUMEHT, HEOOIbILIOE HCCieI0BaHue (PU3NUECKOTO SIBICHHUS;

OLICHMBATh HA IMPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIUIO, TMOJIYYEHHYI0 B XOJ€
HCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO  (pOPMYJIHPOBAaTH OOOOIIEHHS] W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO
HaOJI0ICHUS, OTIBITA, UCCIIEIOBAHMS;

MIPOrHO3UPOBATh BOZMOYKHOE JAJIbHEMNIIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TAKKE BbIABUTaTh
MIPENOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHble METObl, HHCTPYMEHTBI M 3allpOChl MPH MOHMCKEe U 0TOOpe MHGbOopMaluu
WU JaHHBIX C YYETOM MPEIOKEHHON yueOHOHM (hU3HUecKor 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATh MH(POPMAIUIO PA3TUYHBIX BUIOB U
dhopm mpencTaBIeHUS;

CaMOCTOSITEJIPHO  BBIOMpAaTh ONTHMAJbHYIO  ¢GOpMy TpeacTaBlieHHs HHPoOpManuu u
WUTIOCTPUPOBATH peliaeMble 33]a4i HECI0KHBIMU CXEMaMHU, IMarpaMMaMu, HHOU rpaduKon U X
KOMOMHAILIMSIMU.

yHI/IBepC&HBHHe KOMMYHHUKATHBHBIC ,Z[eﬁCTBPIH

Oowmenne:

B XO0J€ O6C}’)KI[CHI/I$I y‘I66HOI‘O Marepurajia, pe3yjIbTaTOB J'Ia60paT0pHBIX pa60T H IIPOCKTOB
3a1aBaTb BOIIPOCHI IO CYHICCTBY 06CY)K,Z[aCMOI71 TEMBI M BBICKA3bIBaTh HMACH, HALICJICHHBIC Ha
PCUICHHUC 3a/laYX U IIOJACPIKAHUC 071aro’KeIaTeIbHOCTH 06IH€HI/I${;

COIIOCTABJIATE CBOU CYXIACHHA C CYXICHUAMH NOPYIrUX YYaCTHHUKOB JAHaJIOra, O6H3py>KI/IBaTB
Ppa3IMiIuc U CXO0JACTBO HO3I/II_II/II71; BbIPAKaTh CBOKO TOUKY 3PCHUSA B YCTHBIX U IIMCBMCHHBIX TCKCTAX,
HY6J'II/ILIHO NpEACTaBJIATL PE3YJIbTAThI BbIIIOJIHECHHOI'O (1)I/I3I/IIICCKOFO OIIbITa (BKCHepI/IMCHTa,
HUCCICIJO0BaHusA, HpO@KTa).

CoBMecTHAas1 1eATEJIBLHOCTD (COTPYIHHYECTBO):

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBa KOMaHAHOW U MHANBUAYAIBHON PabOTHI IPU PEIICHUU
KOHKPETHOM (hr3nueckoit mpooIemMsl;

MPUHUMATh €I COBMECTHOM NEATENbHOCTH, OPraHU30BBIBaTh JEHCTBUSI MO €€ JOCTHUNKEHUIO:
pachpenensiTs poyik, OOCYXKIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOUW paboThI; 00001maTh
MHEHHS HECKOJIBKHUX JIFO/IEH;



e BBINOJHATH CBOIO YacTh pabOTHI, JOCTUTasl KAUECTBEHHOTO pEe3yabTaTa M0 CBOEMY HalpaBJICHUIO
U KOOPAVHUPYsI CBOU ACUCTBUSA C APYTUMHU YJI€HAMU KOMAaH/IbI;

e OIICHMBATh KAyeCTBO CBOETO BKJI3Ja B OOMMH NPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIHHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepCanbHbIE PETYJIATUBHBIC IEHCTBUS
Camoopranusanus:

e BBISBJIATH NpOOJEMbl B JKU3HEHHBIX U Y4EOHBIX CHUTyalMsX, TpeOyOIUX s peUlIeHUs
(bU3NIEeCKUX 3HAHUM;

e OpHUEHTUPOBATHCS B PA3JIMUYHBIX MOAXOJAaX HPUHATUS pelIeHUH (MHAUBUAYaJbHOE, IPUHATHE
pelleHus B IpyIIe, IPUHITHE PELLIEHUI IPYIIOif);

e  CaMOCTOSITEJIHO COCTABJISITh AJITOPUTM pelIeHus (PU3MUECKOM 3aJjaun WM IJIaHA UCCIIEI0OBAaHUS C
y4€TOM HMEIOILUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BAPUAHTHI PEIICHUN;

e JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CamMokoHTpOJb (pediekcus):

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYAllUU U MpeiaraTh IUlaH €€ U3MEHEHUS;

e OOBICHATH MPUUYUHBI JOCTHXKEHUS (HEJOCTUIKEHHSI) Pe3yJIbTaTOB JIEATEIbHOCTH, AaBaTh OLIEHKY
MIPUOOPETEHHOMY OTIBITY;

e BHOCHUTh KOPPEKTHBBI B JAEATEIbHOCTh (B TOM 4HCIE B XOJ BBINOJHEHUS (U3NYECKOTO
UCCIIEIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CUTYyalluH,
YCTQHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYJHOCTEH;

e  OIICHMBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBUSIM.

IMOUMOHAJILHBIH HHTEJUIEKT:

e CTaBUTHh ce0s Ha MECTO JAPYroro 4ejJoBeKa B XOJE€ CIOpa WM JUCKYCCHM Ha HAy4YHYIO TEeMy,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY APYTOTO.

IIpunsaTue cedst u Apyrux:

e TMPU3HABATHh CBOE MPaBO Ha OUIMOKY MpPH pelieHu (U3MYECKUX 3a7ay WM B YTBEPKACHUIX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

IIpeamMeTHBbIE pPe3yJibTAThI

[IpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(OPMHUPOBAHHOCTH Y 00Y4arOLIUXCS
YMEHHUI:

e HCHOJIb30BATh IOHATHA: MACCa U Pa3MCPbl MOJICKYJI, TCIIJIOBOC IBUKCHHUEC ATOMOB W MOJICKYII,
arperaTHbIC COCTOSHUSA BCIICCTBA, KPUCTAJINIMYCCKUC 1 aMOp(I)HLIe TCI1a, HACHIIICHHBIN U HEHACHI -
IICHHBIN nap, BJAXHOCTb BO3AyXa, TCMIICPATypad, BHYTPCHHASA SHCPIUsd, TeII0BOM JABHUIaTClIb,
SHGMCHTapHHﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apAan, SJICKTPUUCCKOC IIOJIC, IMMPOBOAHUKU U JUDJICKTPUKH, I10-
CTOSIHHBIN BHCKTpI/I‘-IeCKI/Iﬁ TOK, MAaIrHuTHOC IIOJIC;

® pa3invarb SABJICHUA (TGHJ'IOBOG pacmnpeHI/Ie/cn(aTHe, TEIJIonepeaavda, TCIIJIOBOC PaBHOBECHUC,
CMauYuBaHHUC, KAllWUIAPHBIC ABJICHHA, UCIAPCHUC, KOHACHCAIHA, IIJIABJICHUC, KPUCTAJIIIM3alUud
(OTBep,Z[eBaHI/IC), KHIICHUEC, TCILIONCpCaada (TCHHOHpOBO,Z[HOCTB, KOHBCKIHAA, I/ISJ'Iy‘-ICHI/IC);
QJICKTpU3alus TCII, B3aHMOJICHCTBHE 3aps 0B, JIeNCTBUSA QJICKTPUYCCKOT'O TOKA, KOPOTKOC 3aMbIKa-
HHUC, B3aHMOJICHCTBUE MAar"suToB, JefiCTBME MarHUTHOTO IIOJISI Ha IMPOBOJHUK C TOKOM,
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ANIEKTPOMArHUTHAsT UHAYKIMS) N0 OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PrU3HYEecKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PU3MUECKUX SBJICHUNH B OKPYXKAIOIIEM MHUpPE, B TOM
yrcie (Gpu3nuecKue sBICHUS B MPUPOJEC: MOBEPXHOCTHOE HATSDKEHUE U KANWJUISIPHBIC SIBJICHUS B
pUpoJie, KPUCTAIBI B Mpupoje, uainydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI,
o0Opa3oBaHue pOCHl, TyMaHa, WHEs, CHETa; IEKTPHUUECKUE SABJICHHS B aTMOC(epe, HEKTPUIECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE MoJie 3eMJIH, JIpei( MO0 COB, POJIb MAarHUTHOTO TIOJIS JUISA
KU3HU Ha 3emiie, MOJIIPHOE CHUSHUE; IIPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKY (PU3NYECKUX SBIICHUH;

OTIMCBHIBATH N3YYCHHBIE CBOMCTBA Te U (PM3NUECKUE SBICHUS, UCIIONB3YS (PU3NIECKUE BEITMUMHBI
(TemmepaTypa, BHYTPEHHSISI SHEPruUs, KOJUYECTBO TEIUIOTHI, Y/A€IbHas TEIUIOEMKOCTh BEIIECTBA,
yIenbHas TeIUIOTa TUIABJICHHUS, YACTbHAS TEIIOTa Mapo00Opa30BaHMsl, yAeIbHas TEIUIOTa CTOPAHHUS
TOIUIMBA, KOA(PQPUIMEHT IOJIE3HOTO JEHCTBUS TEIJOBOW MAIllMHBI, OTHOCUTEJbHAS BIIAXHOCTh
BO3JlyXa, OJJIEKTPUYECKHM 3apsij, cujaa TOKa, 3JIEKTPUYECKOE HaIlpsHDKEHHE, CONpPOTHBIICHHE
MIPOBOJIHUKA, YJEIbHOE CONPOTHBIICHHE BEIIECTBA, pabd0Ta M MOIIHOCTb 3JIEKTPHUYECKOIO TOKA);
IpU ONHMCAHWK TPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HUCHOJIb3YEMBIX BEJIMYUH,
0003HaYeHMs] U €AUHULBI (U3MYECKUX BEIUYMH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(Gu3NYECKyI0 BEIMYMHY C APYTMMU BEIUYMHAMHU, CTPOUTH IpapMKU H3YHYEHHBIX 3aBUCHUMOCTEN
(bMBUYECKUX BEJIMYUH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SBIEHUS M MPOLECCHI, HCIOJb3ysl OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOEHHS BEILIECTBAa, MPHUHLMUI CYNEepPIIO3ULINN
noJsiel (Ha KauecTBEHHOM YpPOBHE), 3aKOH COXpaHeHUus 3apsaa, 3akoH Oma JuIs ydacTka ILIemnH,
3akoH Jxoyns - JIeHla, 3aKOH cOXpaHEeHHs SHEPTUH; IIPU STOM JaBaTh CIOBECHYIO (OPMYIHpPOB-
Ky 3aKOHA U 3alMCBIBATh €r0 MaTEMAaTUYECKOE BBHIPAKEHUE;

OOBACHATh (DM3MUECKHE TPOLIECChl M CBOMCTBA Tel, B TOM YHUCIE€ U B KOHTEKCTE CHUTYyallMi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
0o0bscHeHHE M3 | - 2 JOTHYECKUX IIaroB C OoMopoil Ha 1 - 2 W3ydeHHBIX CBOMCTBA (HU3MUECKHUX
SIBJICHUH, (DU3UYCCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemiath pacu€THble 3amadud B 2 - 3
JNeUCTBUS, MCHOJb3Ysd 3aKOHBI M (OPMYJbl, CBS3bIBAIOIINE (U3NYECKHE BEIMYMHBL: HA OCHOBE
aHaJlM3a YCJIOBUS 3a/laydl 3alMChIBaTh KPAaTKOE YCIOBUE, BBISIBISATH HEAOCTATOK JAHHBIX IS
pelIeHns 3a/1a4yM, BHIOMpATh 3aKOHBI U (OpPMYJbl, HEOOXOIUMBIE Ui €€ pelleHus, IPOBOAUTH
pacuéThl U CpPaBHUBATH MOJTYYEHHOE 3HAaYeHHE (PU3HUECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMH;
pacmo3HaBaThb NPOOJIEMBbI, KOTOPbIE MOYHO pEIIUTh MPU MOMOLIU (U3HUUECKUX METOJIOB;
UCIIOJIb3YSl OIMHUCAaHUE UCCIIEOBaHUs, BBLACIATH IPOBEPSEMOE MPEIOI0KEHHE, OLIEHUBAThH
MPaBUJIBHOCTH MOPSIIKA MPOBEICHUS UCCIIEOBAHUS, eNIaTh BBIBO/IBL;

MIPOBOJUTH OMBITHl MO HAONIONEHUI0 (PU3UYECKUX SBICHUN WM (U3UYECKUX CBOMCTB Tell
(KanmwuUIsipHbIE  SIBJIGHHUS, 3aBHUCHUMOCTH JaBJICHHUS BO3[yXa OT ero oObnéma, TeMmIepaTryphl;
CKOPOCTH  Tpollecca  OCThIBAHUS/HATPEBAHMS  MPU  M3IYYEHUH  OT  IBETa  H3IY-
YaroIIel/OorIOIAaoIei MOBEPXHOCTH; CKOPOCTh UCTIAPEHUST BOABI OT TEMIEPATYPhI KUAKOCTH U
wionaau e€ TMOBEPXHOCTH; JJIEKTPH3alusl TeJl U B3aUMOJCWCTBHE SIEKTPUUYECKUX 3apsIOB;
B3aMMO/JICHCTBUE TOCTOSIHHBIX MAarHWTOB, BU3yalW3alldsd MAarHUTHBIX TOJE€H IMOCTOSIHHBIX
MarHuToB; JEHCTBUS MAarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOii-
CTBa DJIEKTPOJIBUTaTelNil MOCTOSHHOTO TOKAa): (hOpMyIHMpOBaTh MPOBEPSIEMBIE MPEANOIOKEHUS,
coOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYyJOBaHUs; ONMUCHIBATH XOJ ONbITAa U (OPMYIUPO-
BaTh BBIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS] TEMIEPATYPbI, OTHOCUTEIBHOMN BIAXKHOCTU BO3/lyXa, CUJIbI TOKA,
HampsDKeHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUECKUX BEIUYUH;
CpaBHUBATh PE3y/IbTaThl U3MEPEHUH C YU4ETOM 3aJaHHON aOCOJIFOTHON MOTrPEIIHOCTH;

IPOBOJIUTh HCCIIEZIOBAHUE 3aBUCUMOCTH OJHOM (U3MYECKOH BEJMYMHBI OT JpPYrod c
HCII0JIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTh COIIPOTHBIICHUS IPOBOJIHUKA OT €r0 JAJIUHBI,
IUIOLIaIM TMONEPEYHOI0 CEYEHHUS M YAEIBHOTO COINPOTHUBIIEHHUS BEIIECTBA NPOBOJHHUKA; CHIIBI
TOKa, MWAYLIETO0 4Yepe3 MpPOBOJAHHMK, OT HANpsSOKEHUS Ha IPOBOJAHMKE; MHCCIENO0BaHUE
MOCJIEIOBATEIBHOTO U MapajlIeIbHOTO COSTUHEHUI MPOBOJAHUKOB): IUIAHUPOBATh UCCIIE0BAHUE,
coOupaTh YCTAaHOBKY U BBINIOJIHATh U3MEPEHUSs, CIeAys MPEATIOKEHHOMY IUIaHy, (UKCHPOBAThH
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pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTU B BUJIE TAOMUI[ M TpadUKOB, NIENaTh BHIBOJBI MO pe-
3yJIbTaTaM UCCIICIOBAHUS;

MIPOBOJNTH KOCBEHHBIC M3MEPECHUs (PU3NYCCKUX BeNW4YWH (yHelbHAas TEIUIOEMKOCTh BEIIECTBA,
COMPOTHBIICHUE MMPOBOTHUKA, pad0Ta U MOITHOCTh JIEKTPHUECKOTO TOKA): TNIAHUPOBATH H3MEpe-
HUS, COOMpaTh ODKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEAT0KCHHOW WHCTPYKIUU, H
BBIUKCIIATh 3HAYEHUE BEJIUYNHEL;

coOuroIaTh MpaBmiia TEXHUKU 0E30MaCHOCTH MPU paboTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;
XapaKTepPU30BaTh IMPHUHIIMITEI JCHCTBUS HW3YUYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OTIOpOM Ha WX onucaHus (B TOM YHCIE: CHUCTEMa OTOIUICHHSI JIOMOB, THTPOMETp, TapoBas
TypOWHA, aMIEPMETP, BOJBTMETP, CUETUMK DIIEKTPUYCCKOW JHEPTUH, SICKTPOOCBETUTCIIHHBIC
puOOPHI, HArpeBaTENbHBIC 3JICKTPONPHOOPHI (MIPUMEPHI), IICKTPUUYECKUE MPEIOXPAHUTEIH;
AJIGKTPOMArHUT, OJJIGKTPOJIBUTATENIb IOCTOSHHOTO TOKA), WCIOJNB3ysS 3HAHUS O CBOMCTBAX
(U3HYECKUX SIBJIICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENBbHBIC MPHOOPHI MO CXeMaM |
CXEMATUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, THTPOMET], TBUTATEITH
BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTaT); COCTABJIATH CXEMBI JJIEKTPUUYCCKUX IIEeTeh ¢
MOCJICJIOBATENIFHBIM W MMapaJUICIbHBIM  COSJAMHEHUEM  JJICMCHTOB, pas3liuvas  yCJIOBHBIC
0003HAYCHHSI DIICMEHTOB DJICKTPUICCKHX IICTICH;

MPUBOJIUTh TPUMEPBI/HAXOUTh HWHPOPMAITMIO O MPUMEpPax MPAKTHUYESCKOTO HCIOJIb30BaHUS
(U3HYECKUX 3HAHWUU B IMMOBCETHEBHOW JKM3HM I oOecrieueHrs 0€301acCHOCTH MPU OOpaIeHUH C
mpuOOpaMM M TEXHUYCCKHMMH YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS W COOIIOJCHUS HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYIIIECTBIIATh TMOWCK WHpOpMAnuu (HU3MUECKOTO COJIepKaHUs B ceTh MHTEepHET, Ha OCHOBE
UMEIOIUXCS 3HAHUH U ITyTEM CpaBHEHUS JOTOJHUTEIIBHBIX HCTOUHUKOB BBIICSATH HH(POPMAITHIO,
KOTOpAas SBISETCS MPOTHBOPEUNBOMN MM MOXKET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BAaTh TPH  BBIMOJIHCHWM YYEOHBIX 33JaHUl  HAYYIHO-TIOMYJSIPHYIO  JIUTEpaTypy
(U3HYECKOTO COJCpXKaHMs, CIHPAaBOYHBIC MAaTEPHATbl, pPECcypchl ceTH VIHTEpHeT; BIIAJCTh
npuéMaMi KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMK M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYT'YIO;

cO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPaTKHUE YCTHBIE COOOIIeHHs, 000011as nadopmaruo u3
HECKOJIBKUX MCTOYHHKOB (DU3MYECKOTO COJCPKAHHS, B TOM YHCJE MyOJMYHO MPEICTaBIATh pe-
3yNbTaThl TPOCKTHOM WMJIM  HWCCIICJOBATEIbCKON  JIEATEIBHOCTH; TPH OSTOM T'PaMOTHO
HCII0JIb30BaTh M3YYCHHBIN IMOHATHUHHBIN armapar Kypca (DM3MKH, COIPOBOXKIATh BBICTYILICHUE
Mpe3eHTalNEH;

IIPH BBIOJIHCHUH YYEOHBIX MPOEKTOB W HCCIICIOBAHUN (U3NYCCKUX MPOIECCOB PaCHpPEICIIATh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBUHU C IMOCTABICHHBIMHU 3aJauaMU, CIICJUTh 3a BBITOJHEHUEM
IUIaHa JICHCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIM BKIIAJ B
JESTEBHOCTh TPYIIIbI; BRICTPAUBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE, MTPOSBIISS TOTOBHOCTh
paspeinarb KOH(IMKTBL

CUCTEMA OLIEHUBAHUA

Z[J'ISI KOHTPOJIA YCBOCHHA TCKYIIUX 3HaHI/II71, YMeHI/Iﬁ o6yqafouu/1xc;1 MMPUMCHAKOTCS pPa3JIMYHbIC

(GOpMBI: YCTHBIM WHAMBHUIYaJIbHBIH OMNpPOC, TECThI, KPAaTKOBPEMEHHbIE NpOBEepOoYHble padoTel (7-15
MUHYT), pe3yibTaThl KOTOPHIX MPOBEPSIOTCS B MPOLIECCE CAMOKOHTPOJIS], B3aUMOIPOBEPKU U MPOBEPKH
YUUTENS IO KPUTEPUSM OLIEHUBAHMS pa3IMYHbIX BUJOB paboT. [1o OKOHYaHUU U3y4EeHHUs OTAENbHBIX TEM
Kypca MpOBOJATCA 3a4eThl U KOHTPOJIbHBIE DPAaOOTHI, 1I€Jb KOTOPBIX BBISIBIEHHE YPOBHS OCBOEHUS
M3yYEHHOI'0 MaTepHala U AajbHelas padoTa 1o JIMKBUIAIMY IPOOETOB B 3HAHUIX 00YYarOLINXCS.

B OCHOBY KPHUTCPHUCB OLICHKU y‘le6HOI71 ACATCIIBHOCTH YYAIIHUXCA ITOJIOKCHBI OOBCKTHBHOCTh U

enuHbIl moaxoAd. [lpu msATHOAINIBHON cHCTeMe OIICHMBAHMS JJIs BCEX BHJOB PAabOT YCTaHOBIEHBI
OOIIeTUTAKTUIECKIE KPUTEPHH.

OTMmeTKa «5»:

1 3HaHus, MOHUMAaHUS, TIyOUHBI YCBOCHHS 00YJarOIIMMCS BCETO 00beMa MPOrpaMMHOTO MaTepHuaia.
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2 YMeHus BBIICTATH TJIaBHBIC MOJIOKEHUS B U3YUEHHOM MaTepHalie, Ha OCHOBaHHUHU (PAKTOB U MPUMEPOB
00001maTe, JAenarh BBIBOJBI, YCTAaHABIMBATH MEKIIPEIMETHBIC IOJYYCHHBIC 3HAHUS B HE3HAKOMOM
CUTYaI1H.

3 OrcyrcTBUE MaTepualla B OTACIbHBIX HETOUHOCTENW C MTOMOIIBIO JONOJHUTENIBHBIX BOIIPOCOB YUUTEI,
COOIIIOICHUE KYAbTYPhl MUCBMEHHON M YCTHOM peuH, MpaBuil 0(hOpMIICHHUS MMCbMEHHBIX padoT.
OT1meTka «4»:

1 3HaHue BCero M3y4eHHOro MPOrpaMMHOTO MaTepuara.

2 YMeHHUH BBIACTATH TJIaBHBIE TIOJIOKEHUS B U3YYEHHOM MaTepualie, Ha OCHOBaHMU (PAKTOB M IIPUMEPOB
000011aTh, AeTaTh BHIBOBI, YCTAHABIMBATH BHYTPUIIPEAMETHBIC CBSA3H, IPUMEHSATH NOJTYYCHHBIC 3HAHUS
Ha IPAKTHKE.

3 Hesnauurenbubie (HerpyObie) OMMOKM M HEJOYETHI NMPH BOCHPOM3BEICHUHM M3YYEHHOTO Marepuaia,
COONIIOJICHHE OCHOBHBIX TIPAaBWJI KyJIbTYPbl TNHMCBMEHHOH W YCTHOH peun, NpaBHiI OQGOPMICHHS
MUCbMEHHBIX PalOT.

OtMmerka «3»:

1 3HaHue U yCBOEHHE MaTepuana Ha ypOBHE MUHMMAaJIbHBIX TPeOOBaHUN MpPOrpamMMmbl, HEOOXOIUMOCTb
HE3HAYUTEJIbHOM MOMOIIY IIPEToAaBaTess.

2 YmeHue paboTaTb Ha ypOBHE BOCIPOM3BEACHHUS, 3aTPyJHEHHUS IpPU OTBETaX HAa BUJAOU3MEHEHHBIE
BOIIPOCHI.

3 Hannuue rpy0oi ommoOKH, WM HECKOIBKUX HETPYObIX IIPHU BOCIPOU3BEACHUM U3yYEHHOIO MaTepHaia,
HE3HAYUTEJIbHOE HECOOJIOJICHHE OCHOBHBIX IMpPaBWJI KyJIbTYpbl NMHCbMEHHOW M YCTHOW pedH, MpaBHII
ohopMIIeHHs MTUCHbMEHHBIX PabOT.

OTmeTka «2»:

1 3HaHue U ycBOEHUE MaTepualia Ha YpOBHE HI)KE MUHUMAJIbHBIX TPeOOBaHUM MPOrpaMMbl, OT/EIbHbBIE
Mpe/iCTaBIeHHs 00 U3ydYeHHOM MaTepuale.

2 OrcyrcTBUE yMEHUH paboTaTh Ha YpPOBHE BOCIPOU3BEACHHUS, 3aTPyAHEHUsS IIpU OTBETaX Ha
CTaHJIapTHbIE BOMPOCHI.

3 Hanuume HECKONBKUX TPYyObIX OMmMMOOK, OOJIBIIOTO 4YHCIa HErpyObIX TpH BOCHPOU3BEIACHUHN
M3Y4YEHHOTO MaTepuaja, 3HauuTeIbHOE HECOONIOJIEHUE OCHOBHBIX MPAaBHJ KyJIbTYpbl MHUCBMEHHOHN H
YCTHOM peuu, IpaBmiI 0(hOPMIICHHS TUCbMEHHBIX PaboT.

KpuTtepun oneHuBaHus yCTHBIX OTBETOB

Ouenka «5» CTaBUTCSA, €CIIM YICHUK:

1 Tloka3piBaeT riay0OKO€ W TMOJHOE 3HAHME W MOHUMAaHWE BCEro oObeMa MPOrpaMMHOTO MaTepuala;
MOJJHOE TIOHMMAaHHWE CYIIHOCTH PacCMaTPUBAEMBIX TMOHSTHH, SBICHUA M 3aKOHOMEPHOCTEH, TEOPHH,
B3aHMOCBSI3€i;

2 YMeeT COCTaBUTh MOJIHBIN W TPaBUJILHBIN OTBET Ha OCHOBE M3YYCHHOTO MaTepHalia; BBIJIEIATh TJIaBHBIC
MOJIOXKEHHUS, CaMOCTOSITEJIPHO  IMOATBEPXKJAaThb OTBET KOHKPETHBIMH  INpuUMepamu, (aKTamu;
CaMOCTOSITEIBHO W apryMEHTUPOBAHO JleNaTh aHalu3, OOO0OIIEHHUs, BBIBOJABI. Y CTaHAaBIMBATh
MEeXIpeaMeTHbIe (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHHI) U BHYTPUIPEIMETHBIE CBSI3U, TBOPYECKHU
MPUMEHATh IMOJyYeHHbIE 3HAHWA B He3HaKoMoW curyauuu. [locrmegoBarenbHO, YETKO, CBS3HO,
o00CHOBaHHO M 0e30mMO0YHO U3Narath y4eOHbIH MaTepuan; JaBaTb OTBET B JIOTMYECKOH
MOCJICIOBATEIILHOCTH C HCIOJIb30BAaHUEM IPUHSATON TEPMHHOJIOTHH, JiejaTh COOCTBEHHBIC BBIBO/IBI;
dbopMynupoBaTh TOYHOE OMpEACTCHUE U HUCTOJKOBAHUE OCHOBHBIX MOHATHUN, 3aKOHOB, TEOPHIi; MpHU
OTBET€ HE TMOBTOPATH JOCIOBHO TEKCT Yy4eOHMKA; H3JIaraTh MaTepHall IJUTEPaTypHBIM SI3BIKOM;
MPaBMWJIBHO M OOCTOSITETFHO OTBEYaTh HA JOMOJHUTENbHBIE BOMPOCHl yuuTens. CaMOCTOSTENbHO H
paIMoHaIbHO UCHOIB30BaTh HATIISIHBIE TIOCOOMS, CIIPABOYHBIE MaTepHallbl, y4eOHUK, JOMOIHUTEIBHYIO
TUTEpaTypy, NEPBOUCTOYHUKH, MPUMEHITh CHUCTEMY YCIOBHBIX O0OO3HAYEHWIl MPHU BEICHUU 3aIHCEei,
COTMPOBOMKIAIOIINX OTBET; UCTIOJIB30BAHUE JIJIS I0KA3aTEIbCTBA BHIBOJOB U3 HAOMIOICHUI U OTIBITOB;

3 CamMoCTOATENBHO, YBEPEHHO U 0€30IMIHNO0YHO MPUMEHSET MOy4YeHHbIe 3HAHUS B pellIeHUH npoOieM Ha
TBOPUYECKOM YPOBHE; OMYCKaeT He 00Jiee OJTHOTO HeJ0UYeTa, KOTOPHIA JIETKO UCIPABIISAET IO TPeOOBAHHIO
YUUTENS; UMeeT HEoOXOAMMbIE HaBBIKM PabOTHl C MpUOOpaMM, YepTeKaMH, cXeMaMHu W Tpadukamu,
COITYTCTBYIOIIIMMU OTBETY; 3aIIMCH, COIIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Ouenka «4» CTaBUTCS, €CIIN YYCHHUK:
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1 Iloka3piBaeT 3HaHMSI BCETO M3yYEHHOTO MPOrpaMMHOI0 Marepuaia. JlaeT noJHbIi U IPaBUIIbHBIN OTBET
Ha OCHOBE M3YYEHHBIX TEOpPHI, HO JOMYCKAaeT HE3HAYUTEJIbHblE OMIMOKM M HEIOYEThl IpuU
BOCIIPOM3BEICHIUH W3YYCHHOTO MaTepHala, ONpeAeieHUs] OHATHH, HETIOJIHbIEe, HEOObIINE HETOUHOCTH
IIPU WCHOJB30BAHUU HAyYHBIX TEPMUHOB WJIHM B BBIBOJAX M OOOOIICHMSAX W3 HAOIIOACHUH M OTBITOB;
MaTepuang M3jJaraeT B ONPECIICHHOM JIOTMYECKOM MOCIEeN0BATENIbHOCTH, MPU 3TOM JOIYCKAET OAHY
HerpyOyro ommuOKy Wiau He Oojiee OBYX HEIOUYETOB M MOXKET MX HCIPABUTh CAMOCTOSTENIBHO IIPHU
TpeOOBAHWUU WMJM MPU HEOOJBIION MOMOIIM MpenojaBaress; B OCHOBHOM YCBOMJ Y4eOHBIN Marepua;
MIOATBEPKIAET OTBET KOHKPETHBIMM MPUMEPAMM; MPABUIBLHO OTBEYAET HA JOMOJHMUTEIbHBIE BOIPOCHI
YUUTEISL.

2 YMeer caMOCTOSITENIbHO BBIAEATH IJIaBHBIE IOJIOKEHHUS B HM3YYEHHOM MaTepuaje; Ha OCHOBAHWUU
(baxTOB M pUMEpOB 0000IIATH, IETaTh BHIBOJIBI, YCTAHABIUBATH BHYTPUIIPEIMETHBIEC CBS3U. [IpuMEeHSTh
[IOJIyYCHHbIE 3HAHUS HA MpPAKTHUKE B BHMJIOM3MEHEHHOM CHUTyallud, COOJIIOAATh OCHOBHBIE IpaBHIIa
KYJIbTYpPbl YCTHOM pe4M U CONPOBOKIAIOIIEH MMCbMEHHON, CIIOIb30BaTh HAYYHbIE TEPMUHBIL

3 He oOnamaer A0CTaTOYHBIM HAaBBIKOM pabOTBl CO CIPaBOYHOW JIMTEPATypoil, Y4eOHUKOM,
MIEPBOUCTOYHUKAMHU (IIPABUIILHO OPUEHTUPYETCSI, HO pabOTaeT MEAJICHHO).

Ouenka «3» CTaBUTCSI, €CITN YICHUK:

1 YcBoun oCHOBHOE cojliep)kaHH€ ydyeOHOro marepualia, UMeeT MpoOesibl B YCBOGHMM MaTepuana, He
MPEMSATCTBYIOUIME  JajJbHEHIIeMy YCBOEHHUIO IPOrpaMMHOIO MaTepuana; MaTepual H3Jjaraer
HECUCTEMAaTU3UPOBAHHO, ()parMEHTapHO, HE BCEr/a IOCIIENOBATEIbHO; IMOKa3bIBA€T HEIOCTATOUHYIO
cOpPMUPOBAHHOCTh OTAEIBHBIX 3HAHUN W yMEHHUU; BBIBOJBI M OOOOIIEHMS] apryMeHTHUpPYeT ciabo,
JOTTyCKAaeT B HUX OITHOKHU.

2 JlomycTuis1 OIMOKH ¥ HETOYHOCTU B MCIOJIb30BAaHUU HAYYHOW TEPMUHOJIOTUH, ONpEIeNIeHUs TOHATUI
Jlajl HEJAOCTAaTOYHO YeTKHE; HE MCMOIb30Ball B KAayeCTBE JI0Ka3aTeIbCTBA BBIBOJBI U 0000IIEHUS U3
HaOmoIeHNH, ()aKTOB, ONBITOB UM JOMYCTUJ OIIMOKM MPU UX U3JI0KEHUH; UCTIBITHIBAECT 3aTPYAHECHUS B
MPUMEHEHUH 3HaHUM, HEOOXOMUMBIX [UIsl pElIeHUs 3aJad pazIUYHbIX THUIOB, NpPU OOBSICHEHUU
KOHKDETHBIX SIBJICHMI Ha OCHOBE TEOPUH M 3aKOHOB, WIM B IOITBEPKICHUM KOHKPETHBIX NPUMEPOB
IIPAKTUYECKOrO IPUMEHEHUS TEOPUH;

3 OTBe4aeT HEMOJIHO Ha BOMPOCHI y4UTENs (YIycKass ¥ OCHOBHOE), WJIM BOCIPOU3BOJIUT COJAEp)KaHHUE
TeKcTa y4eOHHMKa, HO HEAOCTAaTOYHO NMOHMMAET OTAEIbHBIC MOJIOXKEHMS, UMEIOINE BaXXHOE 3HAUYECHUE B
3TOM TEKCTe; 0OHApyKMBAET HEAOCTATOYHOE IOHUMAHHUE OT/ENbHBIX MOJIOKEHUH MTPU BOCIIPOU3BEAECHUN
TeKCTa ydyeOHHUKa (3amucel, IepBOMCTOYHUKOB) WM OTBEYAET HEMOJIHO Ha BOIPOCHI YUUTENs, JOIMyCKast
OJIHY-JIBE€ TPYObIE OIIHOKH.

Ounenka «2» cTaBUTCSI, €CJIU YUECHUK:

1 He ycBonn 1 He pacKpbU1 OCHOBHOE COJEpKaHUE MAaTEpHaIIa;

2 He nemaer BBIBOAOB 1 0000IICHUHA.

3 He 3HaeT 1 He NIOHMMAET 3HAYUTENIBHYIO MM OCHOBHYIO 4acTh IPOrPaMMHOIO MaTepuaia B Ipeaeiax
IIOCTABJICHHBIX BOIIPOCOB;

4 M umeer ciabo cHOpMHUPOBAHHBIE U HEMOJHbIE 3HAHHUSA U HE YMEET NPUMEHSTh MX K PELICHHIO
KOHKPETHBIX BOIIPOCOB U 33/1a4 110 00pasiy;

5 Wmu npu orBere (Ha OJUH BOIIPOC) JOIYyCKaeT OoJjiee OBYX IPyObIX OLIMOOK, KOTOpblE HE MOXKET
UCIIPABUTH JAXKE IPU IOMOILN YUUTEIIS.

Kpurepun ouneHuBaHusi MUCbMEHHBIX PA00T (KOHTPOJIBbHBIX, CAMOCTOSITEIbHBIX)

OrMmeTka «5»:

1 Bomoaaun paboTy 6e3 ommboK 1 HeJ0YETOB;

2 JlomycTuu He 6ojiee OTHOTO HeloveTa.

3 B pabotax ¢ u30BITOYHON TUIOTHOCTHIO 3alaHUM JOIMYyCKAaeTCs BBICTABICHHE OTMETKH «5» B
COOTBETCTBHUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

OrMmeTka «4»:

1 BemonHun paboTy MOTHOCTHIO, HO JAOMYCTUJI B HeW He Ooyiee OoAHON Herpyboi ommuOku (3a
UCKITIOYCHHEM PEIICHUS KOJIMUYECTBEHHBIX (U3NYECKUX 3aad) U OJHOTO HeJoueTa Wi He Ooliee ABYX
HEJ0YETOB.

2 B paboTtax c U30BITOYHOH TUIOTHOCTHIO 3a/JaHUN JOMYCKAeTCsl BBICTABIEHHE OTMETKH «4» B
COOTBETCTBHUU C 3apaHee OTOBOPEHHBIM HOPMATHUBOM.
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OrMmerka «3»:

1 TIpaBUJIBHO BBHIMOJHUII HE MEHEE MOJIOBUHBI pabOTHI MM JIOMYCTHII: HE OoJiee IBYX TPyOBIX OMIMOOK;
Wi He OoJiee 0JHOU rpyOoOi M OJHON HErpyOOi ONMIMOKU M OJHOTO HEIO4YeTa; WM He OoJiee IBYX-Tpex
HErpyObIX OMIMOOK; MJIM BBIMOJHWII PEIIEHUE KOJIMYECTBEHHOW (PM3MYECKOW 3a/aud 1O JeHCTBUsAM Oe3
BbIBOJIa paboueil (opMynbl MPH HANWYMM MPABWIBHOTO OTBETA WM OJHOW HErpyOOd OIIMOKH M Tpex
HE/I0YETOB; UJIH MIPU OTCYTCTBUH OMIMOOK, HO MPU HATMYUH YETHIPEX-TIATH HEJOUYETOB.

2 B paboTtax ¢ u30BITOYHOW IUIOTHOCTHIO 3aJ@HUM JOIMYCKAETCS BBICTABICHUE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OrOBOPEHHBIM HOPMAaTHBOM.

OtmeTKa «2»:

1 JomycTiit 4uciao omub0oK U HEJOUYETOB MPEBOCXO/IAIIEe HOPMY, ITPH KOTOPOH MOXKET OBITh BHICTABIICHA
OTMETKA «3»;

2 IIpaBWIJILHO BBITIOJIHWII MEHEE YaCTH pabOThI, JOCTATOYHOM ISl BEICTABJICHUS OTMETKH «3).

[IpuMeuanue. Yuutens UMEET MPABO NOCTABUTh YUYEHHMKY OLIEHKY BBIIIE TOW, KOTOpas NMpeayCMOTpEHa
HOPMaMH, €CJIi YYeHUKOM OPUTMHAIbHO BBINOJHEHA paldoTa.

Kpurepuu onenuBanus 1adopaTtopHbixX pador

Ouenka «5» cTaBUTCS, €CIU YUCHUK:

[IpaBunbHO ompenenua Leidb ONbITa W BHIIOJHWI pabOTy B MOJHOM o0O0BEME C COOJIOJCHHEM
HEOOXOIMMOM  MOCNEOBATEIbHOCTH TPOBEACHUS ONBITOB U H3MepeHHid. (CaMOCTOSITENbHO H
paloHaIbHO BBIOpAd M MOJrOTOBHJI JUIsl OMbITa HEOO0X0AMMOEe 00OpylOBaHUE, BCE OMBITHI MPOBET B
YCIIOBHUAX U PEXKHMAX, 00ECIIEUNBAIOLINX MTOJIyY€HUE PE3YIbTATOB U BHIBOJIOB C HAMOOJIbIIEH TOUHOCTHIO.
Hayyno rpamMoTHO, J5OrM4YHO omnucan HaOmooaeHUsT U cQOpMHUpOBall BBIBOJABI M3 OmNbITa. B
MIPEJICTaBJICHHOM OTYeTe MPaBUJIbHO M aKKYPAaTHO BBINOJHMUII BCE 3alMCH, TAOIHIIbI, PUCYHKU, YEPTEKH,
rpaduKy, BEIYUCICHHS U ClieNall BhIBOABL. [IpaBMIIbHO BBIMOIHUII aHaIu3 norpermrHocteit (9-11 kmaccesr).
[IposiBisieT opraHu3alMoOHHO-TPYA0BbIE YMEHUs (TOIEPKUBAET YUCTOTY pabovyero MecTa U MopsI0K Ha
CTOJIE, JKOHOMHO HCTOJIb3yeT PacXOJHbIE MaTepUalbl). DKCIIEPUMEHT OCYLIECTBIISIET MO MJIaHY C YYETOM
TEXHUKH 0€30MacCHOCTHU U MPpaBU pabOTHI ¢ MaTepuaiaMu U 000PYI0BaHUEM.

Ounenka «4» CTaBUTCS, €CIIM YYCHUK BBITIOJHII TPEOOBaHUS K OLIEHKE «5», HO:

OMBIT TPOBOIMII B YCIIOBUSIX, HE 00€CTICUNBAIONTUX IOCTATOYHONW TOYHOCTH U3MEpeHHi. bpIo momyieHo
JIBa — TPU HeJoueTa Wi 0ojee oHOM rpy0oil OmMOKK 1 OJHOTO HeloveTa. DKCIEPUMEHT MPOBEJICH HE
MOJIHOCTHIO WJIM B ONMMCAaHWU HAOJMIOACHWI W3 OMbITa YYCHHUK JOMYCTUJI HETOYHOCTH, BBIBOJBI CIHENal
HEIOJIHBIE.

Ouenka «3» cTaBUTCSA, €CIU YUCHUK:

[IpaBunbHO ompenenui Ledb ONbITa; paboTy BBHINOJIHSET MPaBUILHO HE MEHEe YeM HAIOJOBHHY, OJTHAKO
00BbEM BBINMOJIHEHHON YacTH TAaKOB, YTO IMO3BOJISET MOJIYYUTh MPAaBUIbHBIE PE3YJIbTaThl U BBIBOJBI I10
OCHOBHBIM, IPUHIUITHATBHO BXXHBIM 3aauaM padoTel. [Tonbop o6opyaoBanus, 00bEKTOB, MaTepHAIIOB,
a Takke paboThl MO HAYally OMbITa MPOBEN C MOMOIIBIO YUYHUTENs; WIH B XOJE MPOBEACHUS OIbITa U
M3MEpEeHUll ombITa ObUIM JOMYIIEHBl OIIMOKM B OMHCAHUU HaOMIONeHUH, (HOPMYTUPOBAHUU BHIBOJIOB,
HEPalMOHANBHBIX YCIOBHUSIX, UTO MPUBENIO K MOJYYEHHUIO PE3YJIbTaTOB C 0OJbIlel MOTPEUIHOCTRIO WK B
oTueTe OBLIM JOMYIIEHBI B 00IIel CIOKHOCTH He 6osiee ABYX OMIMOOK (B 3aMHUCIX €IHHHII, U3MEPEHUSX,
B BBIYHCIICHUSX, Ipadukax, TabauIax, cxeMax, aHaJau3e MOrpelHOCTeH U T./1.) HE MPUHIUITHAILHOTO s
JAaHHOW paboThl XapakTepa, HO MOBIMSBIIMX Ha PE3yAbTaT BHIMIOJHEHUS; HE BBIMOJIHEH COBCEM WM
BBIMIOJIHEH HEBEpPHO aHanu3 norpemHoctei (9-11 kmaccwl). Jlomyckaer rpyOyio OImIMOKYy B XoJie
JKCIepUMeHTa (B 00bsCHEHUH, B 0(popMIIeHUH PabOTHI, B COONIOICEHUHN MPABHUII TEXHUKH 0€30MacHOCTU
MaTepHuajaMi 1 000pyJ0BaHUEM ), KOTOPasi UCTIPABISETCS MO TPEOOBAHUIO YUUTEIS.

Ouenka «2» CTaBUTCSA, €CIU YUCHUK:

He onpenenuin caMOCTOSATENBHO 1€ OMbITA: BBIIOJHUI padOTy HE MOJIHOCTHIO, HE MOArOTOBUI HYKHOE
o0opynoBaHue U 00BEM BBIIIOJHEHHOM 4YacTH pabOTHl HE MO3BOJSET CHeNaTh NPAaBUIBHBIX BBIBOJIOB.
OnbIThl, U3MEpPEHUs, BBIYMCICHUS, HAONIOJCHUsS MPOM3BOIMINCH HEMpaBUIbHO. B xoxe pabGoTel U B
oTyeTe OOHAPYXHIUCh B COBOKYIMHOCTH BCE HEIOCTATKH, OTMEUYEHHbIE B TPEOOBAHUAX K OLEHKE «3».
HomyckaeT 1Be (1 6osee) rpyOble OMMOKHM B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUH, B 0(hOpMIIEHUN paboTHI,
B coOmofieHnn 0Oe30macHOCTH TMpH padoTe ¢ BemecTBaMM U 00OpYyJOBAaHUEM, KOTOpbIE HE MOXKET
UCIPABUTh JIAXKe MO TPEOOBAHUIO YUUTEIIS.
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Kpurtepuu onenuBanus pador B ¢popme TeCTOB

[Tpu TecTupoBanum Bce BepHbIe 0TBETHI OepyTcst 3a 100%, Torna oTMeTKa BBICTABIISCTCS B COOTBETCTBHH
C TabnuIei:

[IporieHT BBIMOIHEHHS 3aIaHHs

Otmetka otauuHO - 81% u Gosee

OtmeTka xoporto - 60-80%

OTMeTKa yIoBIETBOPHUTEIBHO - 45-59%

OTMeTka HeYIOBIETBOpUTENBHO - 0-44%

Ilepeyennb omuoboOK

I'pyObie ommoku

1) He3HaHue ompeAescHUs OCHOBHBIX IOHSATUM, 3aKOHOB, IPAaBWJ, OCHOBHBIX IIOJIOKEHHUH TEOpUH,
He3HaHue (GopMyJ1, OOHIEIPUHATHIX CUMBOJIOB 0003HAYEHUH BEIMYNH, €IUHUI] UX U3MEPEHUS;

2) He3HaHWE HAUMEHOBAHUN €MHULl U3MEPEHMUS;

3) HeyMeHue BBIIEIUTh B OTBETE I1aBHOE;

4) HEyMEHUE MPUMEHSTh 3HAHUS JUIsl PEIICHUs 3a/1a4 U OOBSICHEHUS SIBJICHUI;

5) pemenue GpunUecKux 3a1ad Mo JeHCTBUSAM, O0e3 BbIBoIa pabouelt (opMyIbl;

6) HeyMeHuE JIeNIaTh BBIBOIBI M 0000IIEeHMUS;

7) HEyMEHHUE YUTATh U CTPOUTH I'paUKK U MIPHHIIAITAATHHBIC CXEMBI,

8) HEyMeHHe TTOATOTOBUTh YCTAHOBKY WJIM JJaOOpaTOPHOE 00OpYAOBaHHUE, TPOBECTH OTBIT, HAOIIOICHNUS,
HE0OX0IMMbIE pacueThl WM UCIIOJIb30BaTh MOJIyY€HHbIE JaHHbIE JJIS1 BEIBOJIOB;

9) HeyMeHue M0JIb30BaThCS MEPBOUCTOUHUKAMHU, YYEOHUKOM U CIIPaBOYHHUKAMU;

10) HapyieHne TEXHUKHA O€3011aCHOCTH;

11) HeOpexHOE OTHOIIIEHUE K 000PYI0BaHHIO, MPUOOpaM, MaTeprajaMm.

HerpyObie omu0xu

1) HerowyHOCTH (HOPMYITHPOBOK, ONpPENCICHUMN, MOHATHUM, 3aKOHOB, TEOpPWH, BBI3BAHHAS HEMOJHOTOMN
0XBaTa OCHOBHBIX MPU3HAKOB OINPEAEISIEMOro MOHATUS WU 3aMEHOM OJHOTO-ABYX M3 3THX NPU3HAKOB
BTOPOCTETICHHBIMU;

2) omMOKY MPHU CHATUU TOKa3aHUM ¢ M3MEPUTENIbHBIX MPUOOPOB, HE CBSI3aHHBIE C ONPEAEICHUEM LIEHBI
JieNIeHus] IKalbl (HampuMep, 3aBHUCSIIKE OT PacHOJIOKEHUS MU3MEPHUTEIbHBIX MPUOOPOB, ONTHYECKHE U
p.);

3) ommOKkH, BhI3BaHHBIE HECOOIIOACHUEM YCIOBUN MPOBENEHUS ONBITA, HAOMIOACHUS, YCIOBUIl pabOThI
npudopa, 000pyAOBaHUS;

4) omnOKU B yCIOBHBIX 0003HAUYEHHUAX HA MPHUHLHUIIUAIBHBIX CXEMaX, HETOYHOCTh rpaduka (Harmpumep,
W3MEHEHHUE yIiia HAaKJIOHA) U JIp.;

5) HepalMOHANBHBIM METOJ PElICHUs 33aJaud WIA HEJAOCTATOYHO MpPOAYMaHHBIA IUIAH YCTHOTO OTBETA
(HapylIeHuEe JIOTUKH, MTOJIMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

6) HepalMOHAIbHBIE METO/IbI pabOThI CO CIIPABOYHOM U IPYTOM JIUTEPaTypOi;

7) apudmMeTrIecKre OMuOKH

Henouersnl

1 HepauuoHanbHble 3amUCH TpPH  BBIYMCICHUSX, HEpalMOHAIbHBIE MPHEMbl  BBIYUCICHUH,
npeoOpa3oBaHMii U pelIeHHs 3a1ay.

2 Apudmernyeckue OmMMUOKA B BBIYUCICHUAX, €CITU OTH OIIMOKU TIpyOO HE HCKaXalT PealbHOCTb
IIOJIyYEHHOTO pe3yJIbTaTa.

3 OtzenbHbIE IOTPEIIHOCTH B (GOPMYITMPOBKE BOIIPOCA UM OTBETA.

4 HeOpexxHoe BbINIOJHEHUE 3amuced, ueprexxed, cxem, rpapukoB. Opdorpapuueckue U
MYHKTYaIlMOHHbIE OITUOKH.

TEMATUYECKOE IIJTAHUPOBAHUE

Ne ||Hammeno |KoauvectBo |laTta Buasi, DJ1eKTpO
Bujaebl 1e1Te IbHOCTH
/1| BaHue 4acoB U3y4deHus! ¢opmMbl  [HHBIE
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paszeioB
u TeM
nporpam
MBI

BCETro

K/p

n/p

KOHTPOJIHA

(mudpos
bie)

o0pa3oBa
TeJIbHbIE

pecypchl

Pasnen 1. TemoBble siBAEHUS

1.1.

CTpoeHue 1
CBOMCTBa
BelllecTBa

Habmonenue u MHTEpIIpeTaLys
OTBITOB,  CBUJICTEJIBCTBYIOIHUX 00
ATOMHO-MOJICKYJISIPHOM CTPOCHHUHU
BEILIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHBIX  BEIIECTB B BOJIE;
Pemienne 3amad  1no  OUEHHMBAHUIO
KOJMYECTBA ATOMOB WJIM MOJIEKYT B
€IUHULIE o0néma BEIIECTBA,
OObsicHeHre OPOYHOBCKOTO JIBIKCHHUS,
aBJieHUs. TUGQY3UUN pa3ianunuil Mexay
HUMU Ha  OCHOBE MOJIOKEHUI
MOJIEKYJSIPHO-KUHETUUECKOW  TeOpHH
ctpoenus  BemectBa, OObBsCHEHUE
OCHOBHBIX Pa3JINuMii B CTPOCHUHU Ta30B,
KUJIKOCTeW W TBEPABIX Tel  C
HCII0JIb30BAHUEM MOJIOKEHUI
MOJIEKYJIIPHOKHHETHYECKONH ~ TEOPUH
cTpoeHus  BemectBa;  IIpoBeneHwue
OTIBITOB IO BBIPAIIMBAHUIO KPUCTAJIIOB
MOBapeHHON  colMM WM  caxapa;
[TIpoBenenne u OOBSICHEHHE OIBITOB,
JEMOHCTPHUPYIOIIUX KaluJUIIpHBIE
SBJICHUSI W  SBJICHHUE CMayUBaHUS;
OObsicHEeHHEe PO  KaNMJUISIPHBIX
ABJIGHUW N7 TOCTYIUICHUS BOJBI B
opranu3Mm pacteHuii; HaOmonenue,
pOBeJCHHE U OOBICHEHUE OIBITOB IO
HAOIOJICHUIO TEIJIOBOIO PACUIMPEHUs
ra3oB, KHJIKOCTEH U TBEPABIX Te;
OObsicHeHHe  CcOXpaHEeHHS  00béMa
TBEPABIX TEJ, TEKYYECTU KUIKOCTHU (B
TOM YHUCIIE, Pa3HUIIBI B TEKy4eCTH MJIs
pa3HBIX JKUIKOCTEH), NaBJICHHS Tra3a;
[IpoBenenue OTIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCHUMOCTH
JMaBJICHUS BO3JyXa OT ero o0béma u
HarpeBaHus WIM OXJXKICHHUS, M HX
OOBsICHEHHE Ha OCHOBE AaTOMHO-
MOJIEKYJISIPHOTO yUYEHUS;
AHanM3  TPaKTHYECKUX  CUTYaIUH,
CBSI3aHHBIX CO CBOWCTBaMH Ta3oB,
YKUJIKOCTEN U TBEPIBIX TEII

Y CTHBIN
0TIpocC;
[Tucemenn
bIN
KOHTPOJIb;
KonTposb
Hast
pabora;
[IpakTnue
cKas
pabora

http://som
it.ru

1.2

TenyioBbie

'|[mpomecchl

23

OOocHOBaHWE  TpaBWI  HM3MEPEHHS
TemriepaTypbl; CpaBHEHUE pa3IMYHBIX
crnoco0OB  M3MepeHust M IIKajl
TEeMIIEPaTyphI; HaGmonenne u
00BsICHEHHE OIIBITOB,

Y CTHBIHN
OIIpOC;
ITucemenn
BIM

KOHTPOJIb;

http://som
it.ru
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JIEMOHCTPHUPYIOIINX W3MEHEHUE
BHYTPEHHEU SHEpruu Tela B
pe3ylbTaTe TEeIuIonepesaud u padoTh
BHCIIHUX  cwi, HaOmogeHne u
OOBSICHEHHE  ONBITOB,  OOCYXJIEHHUE
MPAKTUYECKUX CUTYyalH,
JEMOHCTPUPYIOIIUX PA3THYHBIC BHUIBI
TEIJIONEpeIaui:  TEIUIONIPOBOHOCTD,
KOHBEKIIHIO, W3ITy4YEHHUE;
UccnenoBanue siBieHHs] TEIIOOOMEHA
IIPY CMELIMBAHUM XOJIOAHOW U ropsden
BOoJbI; HaOmronenuwe  ycTaHOBIEHUSA
TEIJIOBOTO PABHOBECHS MEXY rOpsiUei
U XojonmHoW Bomou; OmpeneneHue
(u3MepeHne) KOJIMYeCTBa  TETUIOTHI,
MOJIYY€HHOTO BOJIOM MPHU TEIJI00OMEHe
c HarpeThIM METaJUTMYECKUM
AJTUHIPOM; Ornpenenenue
(u3MepeHne) yAenbHOU TEIIOEMKOCTH
BelmecTBa;, Pemenne 3agad, CBA3aHHBIX
C BBIYUCJICHUEM KOJUYECTBA TEIJIOTHI U
TEIJIOEMKOCTH  TPU  TEII00OMEHE;
AHanmu3  CHTyallud  IPaKTUYECKOIO
WCTIONb30BAHMSI  TEIUIOBBIX  CBOWCTB
BEIIECTB W MaTEpPHAJIOB, HANPUMEpP B
EeNsX SHEPTrocOepeKCHUS:
TEIUIOM30JISIMS, dHeprocoeperaromme
KPBILIY, TEPMOAKKYMYJIATOPBI U T. I.;
Habmronenne sBIeHWN UCHapeHUsT |
KOHJICHCAIIHH, HUccnenosanue
mpolecca  UCHapeHusi  pa3iHyuHBIX
skuakocTer;  OOBICHEHUE — SBJICHMM
UCHapeHus U KOHJAEHCAllMM Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yYUYEHHUS;
HaGmronenne u oOBbsCHEHHE Tpolecca
KUIEHUS, B TOM YHUCJIE 3aBUCHUMOCTHU
TEMIIEPATypbl KUIIEHUS OT JaBIICHUS;
Onpenenenue (n3mepeHue)
OTHOCUTEIIbHON BJIAXKHOCTH BO3/yXa;
Habnmronenue mporecca  IUIaBJICHUS
KPUCTAIIMYECKOTO BEIIECTBA,
Hanpumep Jbjaa; CpaBHEHHE MPOLIECCOB
IUTABJICHUS KPUCTAJUTMYECKUX Tel U
pa3MAr4eHUs npu HarpeBaHuu
aMmop(dHBIX Te, Onpenenenue
(m3MepeHne)  yAeIbHOM  TETIOTHI
riaByieHus npaa. OObsCHEHUE SABICHUN
IUTABJIGHUS M KPUCTAJUIM3AIlMM  Ha
OCHOBE ATOMHO-MOJIEKYJIIPHOTO
yueHusi; Perenune 3amad, CBS3aHHBIX C
BBIYHCIICHHEM KOJIMYECTBA TEIJIOTHI B

rnmponeccax TCIUIONEpCAaYn npu
IIJ1aBJICHHUN n KpucTallin3alunu,
HCIIapCHUU n KOHACHCAIIUH,

KoHtpoib
Hast
pabora;
IIpakTrue
cKas
pabota
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Anamu3z  paboTel U OOBsICHEHHE
OpUHIUTIA NecTBUS TEIIOBOTO
JBUTATelNs; BpIunCcieHne KOJINYecTBa
TETUIOTHI, BBIACTSAIOMIETOCS IPH Cro-
paHMM Ppa3IMYHBIX BHUJOB TOIUIMBA, U
KIITJI nBurarens

HUroro 1o
paszaeny

30

Pasgen 2. 3nexkrpuuecku

€ U MarHuTHbI€ SABJIEHUA

2.1.

JJieKTpUYec
KHUe 3aps/bl.
3apsKeHHbI
€ Tejla U MX
B3aMMO/elc
TBUE

Ha0imoienne 1 mpoBeieHUe OTBITOB 110
AJICKTPU3AIAH TEl pu
CONIPUKOCHOBEHUU " WHIYKIUEH;
HaOmronenune u o0ObsCHEHHE
BSaHMOHeﬁCTBHﬂ OI[HOI/IMéHHO nu
pa3HOI/IMéHHO 3ap5[)KCHHBIX TCJI,
OObsicHeHHWe  NpUHLUINA  JIEHCTBUS
anekTpockona; OObSICHEHHE SIBICHUI
QJIEKTPU3AIMHA TP CONPUKOCHOBCHHU
T€l W HUHAYKIHEH C HCIOJb30BAHUEM
3HaHI/Iﬁ 0O HOCHUTCIIAIX BHCKTpI/I‘—IeCKI/IX
3apsI0B B BEIIIECTBE;
PacnosnaBanue u 0ObsICHEHHUE SIBJICHUN
QJIEKTPU3AIMH B TIOBCETHEBHOM KU3HU;
HaOmronenne W 0OBSICHEHHE OIBITOB,
WJUTFOCTPUPYIONIUX 3aKOH COXpaHEHUs
AIEKTpUYECKOTO 3apsina; Habmronmenue
OTIBITOB TIO MOJICTUPOBAHUIO CHIJIOBBIX
JIAHUN ANEKTPUIECKOTO OJIS;
HUccaenosanue NEUCTBUA
AIIEKTPUYECKOTO TOJIsI Ha TPOBOTHUKH
U JUDJICKTPUKHI

Y CcTHBIHN
OIIpOC;
ITncemenn
BIHN
KOHTPOJIb;
IIpakTrue
CKas
paboTta

http://som
it.ru

2.2.

IMocTOsAHHBI
7
3JIeKTpu4ec

KHH TOK

21

11

HaGmronenue Pa3TUYHBIX BHIOB
JNEHUCTBUSI  AJNIEKTPUYECKOTO TOKAa M
0OHapy)XEHHE 3THX BHJIOB JICUCTBHUS B
noBceqHeBHONM  km3Hu; COopka w
UCIIBITAHUE  DJJICKTPUYECKON  Ienu
MIOCTOSTHHOTO TOKa; M3MepeHHne CHIIbI
TOKa aMIIepMETPOM; N3mepenne
AIEKTPUIECKOTO HaIPsKEHUS
BOJIbTMETPOM; [IpoBencHue u
00BICHEHHE OIIBITOB,
JEMOHCTPHUPYIOIIUX 3aBHCHMOCTD
SIEKTPUUECKOTO CONPOTUBIIEHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIAN
MONEPEYHOI0 CEUEHUs M MaTepuala;
WccnenqoBanne  3aBUCUMOCTH  CHUIBI
TOKa, MPOTEKAIOIIEr0 4epe3 Pe3ucTop,
OT  CONpPOTUBJIEHUS  pe3UCTOopa U
HanpsbkeHus: Ha pesucrope; [IpoBepkal
npaBuja CIIOXKEHUS HampsDKEHWH npu
MOCJIeI0BATEIbHOM COEMHEHUH ABYX
pe3uctopoB; [IpoBepka mnpaBuna st

YcTHbIi
0Ipoc;
[TucemenHn
bl
KOHTpO!JIb;
KonTposb
Hasi
paborTa;
IIpakTnue
cKas
pabota

http://som
it.ru
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CHJIBI TOKa TPH MapajuieIbHOM COEIu-
HEHMU PE3UCTOPOB; AHAIN3 CUTYaIHi
MIOCTIIOBATEIBHOTO U TapauIeIbHOTO
COCMHEHUS MIPOBOTHUKOB B
JOMAIIHUX  JJIEKTPUYECKHX  CETHX;
Pemenne 3amad Cc  MCHOJIB30BaHUEM
3akoHa Oma u ¢opmyn pacuéra
QIIEKTPUYECKOTO COMPOTHUBIICHUS TIPU
MOCTIEIOBATEIbHOM W TapajluIeIbHOM
COCIMHEHUHT MIPOBOTHUKOB;
Ornpenenenne paboOTHI AJIEKTPUUECKOTO
TOKa, MPOTEKAIOUIETO Yepe3 PEe3UCTop;
Ornpenenenue MOIITHOCTH
AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope; HccnenoBanue
3aBHCHMOCTH  CHJIBI ~ TOKa  d4epe3
JAMIIOYKYy OT HaNpsHKSHUS Ha HEwl;
Ompenenenne  KIIJI  narpearens;
HccnenoBanue npeoOpa3oBaHus
DHEPTUU pu MOAbEME rpysa
QJIeKTpoBUTaTeNeM; Pemenne 3amaq ¢
WCTIONIb30BaHWEM 3aKkoHa JDKOyms—
Jlenna; HaOimroneHre BO3HUKHOBEHUS
AIIEKTPHUYECKOTO TOKA B KHUJIKOCTH

2.3.

MarHuTHbIe
ABJICHUSA

HUccaenosanue MAarHUTHOT'O
B3aUMOJCICTBUSA MOCTOSTHHBIX
MarHuToB; M3ydyeHne MarHuTHOrO MOJIs
IOCTOSIHHBIX ~ MAarHUTOB  MpU  HX
00beIMHEHUH u pa3zieneHuu;
[IpoBeneHue ONbITOB MO BU3yAJIU3aLUN
OJIst MOCTOSTHHBIX MarHuTOB;
W3y4yeHnue sABIEHHS HaMarHUYUBaHUS
BemecTBa, McciaenoBanne neicTBUA
JJEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpEJIKY; [IpoBenenue OIIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb CHJIBI
B3aUMOJCHCTBUS KATYyIIKH C TOKOM U
MarHuTa OT CWJIbl U HAIpPaBIIEHUs TOKA
B Karymke; M3yueHue paeucTBus
MarHuTHOTO TIOJII Ha THPOBOJHUK C
TOKOM; N3yuyenue JEeNCTBUA
anekrponsurarens; Mamepenue KIIJ|
3JIEKTPOIBUTATEIBHOMN YCTaHOBKHU;
Pacnio3naBanne W aHaiu3 pPa3TUYHBIX
IIPUMEHEHUN JJIEKTPO ABUraTese
(TpancmopT, OBITOBBIE YCTpOIICTBA U

Ap.)

VcTHbIN
OTIpocC;
ITnceMmenH
BIM
KOHTPOJIb;
[IpakTnue
cKas
paboTta

http://som
it.ru

2.4,

JekTpomar
HUTHasA
UHAYKIUA

OmnbITH IO HUCCICOOBAHHIO SABJICHUA
BHCKTpOMaFHHTHOﬁ HWHAYKIHUH:
HCCIeI0BaHNE U3MEHEHUN 3HAaUCHUS U
HaIlTpaBJICHHUA UHAYKIIMOHHOI'O TOKa

YcTHBIN
OIIpOC;
ITucemenn
BIM
KOHTpO!JIb;
KoHTpoas

http://som
it.ru
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Has
pabora;
IIpakTnue
cKast
pabota

Hroro no| 55

pazneny

PesepBHOE 1

BpeMst

OBUIEE

KOJIMYECTB

0 uacoB mo| 8 | 423

I[TPOTPAMME

noypouHoe IINTAHUPOBAHUE

N KoauuecTBo 1 B
° ara uabl, (Gopmbl
Tema ypoka YacoB AL, Gop
n/n U3yYeHHS ||[KOHTPOJIS
|Bcer0 ch/p Hn/p‘
OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KHHETHYECKOM .
1. yip 1 j0 |0 YcTHBIH onpoc
TEOPUH CTPOCHHS BEIIECTBA
Monenu TBEPIOTO, )KUIKOTO U T'a3000pa3HOTO .
2. A BCPJIOTO, KU p 1 |0 (O YcTHBI# onpoc
COCTOSIHUI1 BelllecTBa
IIncemenHbI
3. ||CmaunBanue 1 j0 |0
KOHTPOJIb
4 Kanwmnspusie sBnenus. JlaboparopHas padota 1 o 1 [TpakTuueckas
" ||"M3ydeHne KanmuUBSIpHBIX sIBJICHU" paboTta
" [TucbmeHHBbII
5. |[Kpucrammmueckue u amopdHbie TBEPBIC TEIA 1 |0 |0
KOHTPOJIb
‘6. HTenJIOBoe PaCIIMPEHUE U CKATHE | 1 “O “O H HYCTHI)H?I ompoc
O6o6maromuit ypok no treme "CTpoeHHe U CBOHCTBA .
7. BemecTna” P P 1 0 |0 YcTHBIM onpoc
[TucbmeHHbII
8. |Temmepatypa. BuyTpenuss sueprus 1 |0 |0
KOHTPOJIb
. [TucbmeHHbII
9. ||CrocoObl M3MEHEHUS BHYTPEHHEH SHEPTrun 1 |0 |0
KOHTPOJIb
[TucbmeHHbII
10. |[Buns! Teronepeaaun 1 |0 |0
KOHTPOJIb
‘11. HTenJIonepeI[aqa B IIPUPOJE U TEXHUKE | 1 “O “O H HYCTHHﬁ ompoc
12 KonTtponpHas padota no temam "CTpoeHue U CBOWCTBa 1 11 o KoHTpobHas
"||BemectBa" u "Temnonepenaya" pabota
KonnuectBo  TernoTel. YaenbHas — TEMIOEMKOCTH .
13. BeleCTBa a 1 J0 |0 VYcTHbli onpoc
TennooOmen. JlabopaTtopnas pabota "HccnenoBanue
14 6 . 1 o 1 IIpaxTrueckas
. ||IBIIEHUS TerooOOMeHa MPU CMENIMBAHUU XOJIOJHON 1 aGoTa
ropsiuei BoJb1" P
‘15. HTCHJ‘IOBOC paBHoBecue. JlaGopaTopHas pa60Ta|| 1 HO Hl H HHpaKTI/I‘{eCKa}I
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"Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO pabota
BOJIOH MpHU TEIIO0OMEHE C HArPEThIM METAJUTMUYECKUM
HUIUHAPOM"
VYpaBHenue temnoBoro Oamanca. JlaboparopHas
" o . IIpaxTrueckas
16. |[pabota "OmpeneneHue yOSIbHOW  TEMIOEMKOCTH 0 |1 aGota
BelecTna" P
[TucemeHHbIH
17. |Pemenue 3aqa4d o teme "Termooomen" 0 |0
KOHTPOJIb
18 [InaBnenne W OTBEpACBaHHME  KPUCTAILNIMYECKUX o lo IIncemenHbIN
" |BermiecTB KOHTPOJIb
19 VYnenbHas tersora ruiaBienus. JlaboparopHas padota o Ih [IpakTuueckas
"|"Onpenenenue yaeabHON TEIIOTH TUIABICHUS Jibaa" paboTta
[TucemeHHbIH
20. |[TapooGpa3zoBanue u KoHIeHcanus. Mcnapenue 0 (O
KOHTPOJIb
‘21. ‘BJ‘Ia)KHOCTB BO3/IyXa HO HO HYCTHHﬁ orpoc
N3mepenne BrnaxkHocTH Bo3ayxa. JlaboparopHas
" N [TpakTnueckas
22.|lpabota "OmpeneneHHe OTHOCHTEIBHOW BIIAXKHOCTH 0 |1 aGora
BOo3ayXa" p
[TucemenHbIH
23. |[Kunienue. Y enbHas TEIIOTa MapooOpa3oBaHUS 0 |0
KOHTPOJIb
24 Pemrenne 3amau mo teme "M3MeHeHme arperaTHbIX o lo IIncemenHBbII
" |lcocTostHMiA BemecTBa" KOHTPOJIb
[TnceMeHHbII
25. | DHeprus TorumBa. Y IeabHas TEIJIOTa CTOPAHMS 0 |0
KOHTPOJIb
26 [Ipunnumer  pabotel TemmoBbix nBurareneid. KIIJ] o o ITnceMeHHbIH
"||TerioBOrO ABUraTENs KOHTPOJIb
Pemenue 3amau nmo teme "TeroBrle sBieHusd". Buanl
o7 |[TETUIOTIEpENiatH, KOTMHYECTBO TEMIOTHI, M3MEHEHHE o llo [TuceMeHHBIH
‘llarperaTHbIX ~ COCTOSIHMM  BEIIECTBA,  BJIAXHOCTH KOHTPOJIb
BO3qyXa"
Pemenue 3amau nmo teme "TemnoBrle sBiaeHusd'". Buasl
TeIUIoNepeiay, KOJIMYECTBO TEIUIOThl, H3MEHEHHE .
28. PeAAHH, 9 ’ 0 |0 YcTHBIM onpoc
arperaTHbIX  COCTOSIHMM  BEIIECTBa,  BJIAXHOCTH
BO3ayXa"
N [T1uceMeHHbII
29. |O6ob6matouit ypok mno teme "TemnoBbie sBiaeHUS" 0 |0
KOHTPOJIb
KonTposbHas
30. |[KonTposbHas padoTa o teme "TeruioBbie siBaeHUs" 1 |0 p
paboTta
Onextpuzais Teld. BzaumopeiicTBue 3apsiKEHHBIX .
31. pHsall a P 0 |0 VYcTHbli onpoc
ten. 3akoH Kynona
DnekTpuueckoe — mosie.  HampsikeHHOCTh — TOJISL .
32. p p . 0 |0 VYcTHBI onpoc
[TpuHIMT Cymeprno3uIuu IEKTPUIECKUX MO
Hocutenu snextpryueckux 3aps10B. 3aKOH COXpaHEHUs .
33. P A P 0 |0 VYcTHbli onpoc
AIIEKTPUYECKOTO 3apsia
[TnceMeHHbIN
34. |Ctpoenue atoma 0 |0
KOHTPOJIb
35 [IpoBomuuku u audnekTpuku. Jlaboparopnas paborta o 1 [TpakTryeckas
"||"MccnenoBanue OEMCTBUS DIEKTPUUECKOTO TOJNS Ha pabota
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HHpOBO}:{HHKH U AUDJIEKTPUKH"

36 O6oOmammuii  ypok 1o TeMe "DIeKTpUYecKue o llo [TuceMeHHBII
"||3apsiabl. 3apsKEHHBIE Tela U UX B3auMoieicTBre" KOHTPOJIb
N [TucbmeHHbIN
37. | DnexTpuyeckuit Tok. Cria Toka 0 (O
KOHTPOJIb
[TucbmeHHbIN
38. |[IcTOYHUKH TIOCTOSIHHOTO TOKa 0 |0
KOHTPOJIb
N [TucemeHHbIH
39. || deiicTBUS AIIEKTPUYECKOTO TOKA 0 |O
KOHTPOJIb
‘40. ‘ DNEeKTPUYECKUN TOK B KUJIKOCTSX U Ta3ax || HO HO H HYCTHI)Iﬁ ompoc
Dnektpuyeckas 1enb. JlabopatopHas pabora "Coopka
N [TpakTnueckas
41.|u  mpoBepka  pabOTBI  AJIEKTPUYECKOW  LIENHU 0 |1
" paboTta
MMOCTOSTHHOTO TOKa
42 Cuna toka. JlaGoparopHasi pabora "H3mepenue u o 1 [TpakTuueckas
"||peryaupoBaHue CHIIBI TOKA" paboTta
43 Onektpuyeckoe HampspkeHue. JlabopatopHasi paboTta o Ih [TpakTuueckas
"||"VI3mepeHue u peryinupoBaHue HanpsHKeHUs " paboTta
ComnporuBienrne mpoBoaHUKa. Jlaboparopras paboTa
44 "UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO o 1 ITpaxTnueckas
"|luepe3 pe3ucTop, OT CONPOTUBJIEHUSI peE3UCTOpa H paboTta
HanpsbKeHus Ha pe3uctope”
‘45. ‘ 3akoH OMa JUIsl ydacTKa Lenu || HO HO H HYCTHBIﬁ 0Ipoc
VYaenbHOE compoTHBJIeHUE BemiecTBa. JlaboparopHas
16 pabota "3aBUCUMOCTD AIEKTPUUECKOTO o 1 [IpakTnueckas
"||conmpOTHBIIEHUS MPOBOJHKUKA OT €ro UIMHBI, IIJIOMIAaIN pabota
MOTMEPEYHOI0 CEYeHUs U MaTepraia”
47 Peocrar. JlabopaTtopHas pabora "PerynupoBanue cuibl o 1 [IpakTnueckas
"llToka peoctaTom" paboTta
[TocnenoBarensHOE COEIMHEHHE MIPOBOJHUKOB.
48 JlabopaTtopHas pabota "I[IpoBepka mpaBuiIa CIOKCHHS o 1 [IpakTnueckas
"||HAnmpsDKEHUH TpU  TOCTIEA0BATEIbHOM  COCIUHEHHH pabota
JIBYX pe3UCTOpPOB"
[TapannensHoe COEJIMHEHHE MPOBOJHUKOB.
" [IpakTuyeckas
49. ||JTabopatopHnas pabota "lIpoBepka mpaBuia AJis CUIBI 0 |1 aGoTa
TOKa IPU MapajljieIbHOM COSAMHEHUU PE3UCTOPOB" p
[TucbmeHHbII
50. ||CmenranHbIe COSMHEHUS TPOBOTHUKOB 0 |0
KOHTPOJIb
51 PaGora M MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH o o [TuceMeHHBI
" || xoyns—Jlenna KOHTPOJIb
Pacuér pabGoTel M MomrHOCTH TOKa. JlaGoparopHble
onbIThL: "Onpenenenue padoThl SIEKTPUUECKOTO TOKA,
" " IIpakTnueckas
52.|mpymiero  4epe3  pe3UCTOP u Onpenenenue 0 |1 aGoTa
MOIIIHOCTH JJICKTPUYECKOTO TOKa, BBIIEISIEMON Ha p
pesucrope"
DNEeKTPOMpPOBOJKA M TMOTPEOUTENN DIEKTPUIECKOU
SHEPTUU B OBITY. Kopotkoe 3aMbIKaHUe. [TpakTryeckas
53. " 0 |1
JlaGopatopnass ~ pabota Omnpenenenne  KIIJ pabota
HarpeBarens. VccnenoBanue 3aBUCMMOCTH CHUITBI TOKA,
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HI/I):[ymero 4yepes JaMIoYKy, OT HalpsHKEHUsI Ha Hell” ||

Pemenne 3agau no temam "Cuia Toka, HanpspKEHUE, .
[TucbmeHHbIN
54.|lcompotuBnenue, 3akoH Owma IS ydacTKa I, 0 |0 KOHTDOL
yZIeJIbHOE CONIPOTUBIICHUE, COCTMHEHUS IIPOBOHUKOB" p
Pemenne 3amau no temam "3akon Oma Juisi yyacTka
55. |[memmn, paboTa W MONIHOCTH TOKa, 3akoH JIkoyis- 0 |0 YCTHBINM 0TIpOC
Jlenua"
56 O6oOmaromuii  ypok 1o TeMe "DIeKTpUYeCKHe o lo [TuceMeHHBII
"||aBIEHUS" KOHTPOJIb
57 KontponsHas pabora mno Tteme "Diekrpuueckue 1 o KontponsHas
"|aBneHus" paborta
Marnutnoe mosie. OnwiT Opctema. JlaboparopHas
" o [TpakTnueckas
58. |pabora "HccnemoBaHuWe AEHCTBHS DIEKTPUYECKOTO 0 |1 aGoTa
TOKa Ha MarHUTHYIO CTPENKY " p
MaruautHoe noJie IIEKTPUIECKOTO TOKA.
OnextpoMarHut. JlaboparopHas pabora "OmNbITHL,
[TpakTnueckas
59. | memoHCcTpUpYFOIINE 3aBUCHUMOCTh CHJIBI 0 |1 aGoTa
B3aMMOJICHCTBUS KATYIIKH C TOKOM M MAarHuTa OT, p
CUJIbI TOKA U HAMPABJIEHUS TOKa B KaTylke"
[loctossnHple  MarHuThl. JlaGopaTopHble  pabOTHI
"UccneqoBanue MAarHUTHOTO B3alMOJICUCTBHUA
" " [TpakTnueckas
60. |[mocrosstHEBIX MarHUTOB" u "M3ydeHWe MarHUTHOTO 0 |1 aGoTa
TOJISI IOCTOSTHHBIX MarHUTOB NPU UX OOBCIUHECHUH H p
pazaeneHun"
61 MaruuTtHOE moJie 3eMJIM U €ro poJib Uil JKU3HU Ha o o ITnceMeHHbIH
"3emute KOHTPOJIb
‘62. ‘ JleificTBME€ MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM || HO HO H HYCTHBIﬁ ompoc
DNeKTpoABUTATENh TIOCTOSTHHOTO TOKa. JlaboparopHas
" [IpakTuueckas
63.|pabdora "KoHcTpynpoBaHwe U Hu3ydeHHE pPaOOTHI 0 |1 aGoTa
3NeKTpoaBUraTess" P
[T1uceMeHHbII
64. | KIIJ] snexTpoaBuraresns 0 |0
KOHTPOJIb
KonTposbhas
65. |[KontposbHas paboTa o Teme "MarHuTHble sSBJIeHUS" 1 |0 p
paboTta
[ToBTOpenue u 00oO0IIeHNE CoepKaHUs Kypca PU3UKU .
" N [IuceMeHHBIN
66.||8 kmacca. Tembr "CTpoeHHME M CBOHCTBAa BEIIECTBA. 0 |0
" KOHTPOJIb
TemoBbie sBIEHUS
[ToBTOpenue u 00o0IIeHNE CoIepKaHUs Kypca PU3UKU .
" [IuceMeHHBIN
67.||8 kmacca. Tembl "DJeKTpUYECKHE U MAarHUTHbBIC 0 |0
" KOHTPOJIb
SIBIICHUS
HroroBast koHTponbHas paboTa Mo Kypcy ¢usmku 8
68, [©1acca. Temsr "CTpoeHune u CBOMCTBA BEILECTBA. 1 o KoHTpobHas
"||TerioBble sIBIEHUS. DIEKTPUUECKWE W MAarHUTHBIE pabota
siBIeHUS"
(OBILEE KOJIMYECTBO YACOB IO IIPOTPAMME || 68 [5 |21 |
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Y4eOHO-MeTOANYECKOE 00eCIIeYeHu e
oOpa3oBareJIbHOIO Mpouecca

Oo0s13aTesibHBbIE YUeOHBbIE MATEPUAJIBI IJIA YYEHUKA

dwusuka, 8 kiacc/ benara B.B., JlomauenkoB U.A., [TaneOpaties FO.A.,AkiinorepHoe 00IeCTBO
«M3parenscTBO «IIpocBenienue;
BBenure cBOM BapuaHT:

MCTOZ[I/I‘ICCKI/IC MaTcepuajabl 1J YIUTEC/IA

C6opnuk 3anau 7-9 knacc Ileppikun

Hudposbie 00pasoBarebHbIE PECYPChl U PECYPCHI CeTH
HNurepHer

http://somit.ru

MarepuajibHO-TEXHHYECKOE o0ecIedeHne
o0pa3oBareJIbHOIO Mmpouecca

YueOHoOe 000py10BaHUeE

MIPOEKTOP, SKPaH

ObOopyaoBanue 1Jis NPOBEACHUS JTA00PATOPHBIX, MPAKTHYECKHX

padoT, 1eMOHCTPA U

Ha6opaTopHoe 060py,Z[OBaHI/IeZ QJICKTPOMArHuTHBIC U TCIIJIOBBLIC ABJICHUSA
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