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IosicHuTeIbHAS 3aIUCKA
Conepxxkanue yueOHOro Kypca
I[Inanupyembie pe3yabTaThl

IIporpamMmMma padoThI C OTCTAIINMMH 00Y4AIOIIMMHUCS, JeMOHCTPHUPYI0-
UMM CTA0OWJILHO HU3KHe 00pa3oBaTe/ibHbIe Pe3yJabTaThl

IMoypouHo-TeMaTH4YeCKOe MJIAHUPOBAHHE

6. IlepeuyeHb yueOHO-MeTOAMYECKHUX CPeACTB 00yueHuss, JOP (31eKTpoH-

HBIX 00pa30BaTeIbLHBIX PECYPCOB)

IlepeueHb 00s13aTeIbLHBIX JJA00PATOPHBIX, IPAKTHYECKUX, KOHTPOJIb-
HbIX M IPYTUX BHIOB padoT

KpuTepun u HOpMbI OLIEHKH Pe3y/IbTATOB 0CBOEHHS NPOTrPaMMbI 00y-
YaIMUMUcH U ¢cGpopMHUPOBAHHOCTH Y'Y /|



1. losicHuTeIbHASA 3aNIHCKA

[Tporpamma no ¢u3uke Ha ypoBHE 0a30BOTr0 00IIEro 0Opa3oBaHUs COCTABICHA HA OCHOBE
MOJIOKEHUI U TpeOOBAHUHM K pe3yabTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBa-
TenpHON porpamMmel, ipeactabieHHor B ®I'OC OO0, a takxke ¢ yueToM ¢eaepaabHoil padoyeit
nporpamMmbl Bociutanusi 1 Konnenuu npenoaaBanus yaeOHOro npeamera «Ou3uKay.

Copepxanre porpaMMbl 10 (PU3UKE HAMPABICHO HA M3yYeHUE €CTECTBCHHOHAYYHOU Tpa-
MOTHOCTH Y4YallMXCi M U3y4eHUE OpraHu3auuu (QU3uMKd Ha JAEATeIbHOCTHOM ocHOBe. B mpo-
rpaMMe 1o (U3HKE HAONIOMAI0TCS BO3MOXXHOCTH HM3YYCHHsSI MPEAMETOB B paMKax TpeOOBaHMIA
dI'OC OOO K cTaHAaAPTHBHIM JUYHOCTHBIM U METAINlPEAMETHBIM pe3yjIbTaTaM 00yUYeHUS, a TaKKe
MEXIPEIMETHBIC CBSI3W €CTECTBEHHOHAYYHBIX MPEJAMETOB Ha YpOBHE 0a30BOT0 00IIero oopas3o-
BaHUA.

[IporpamMma mo (u3uke ycTaHaBIMBAaeT OOMIMK y4yeOHBIH MaTepuan Mo rogamM oO0y4deHHs
(mo kyaccam), mpejularaeT IpPUMEPHYIO IOCIEI0BaTEIbHOCTh U3YUYEHUS TEMbI, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOTO COIEPIKAHUA U YUETE BO3PACTHBIX MEPUOJIOB O0yUCHUSI.

[Iporpamma mo ¢usuke pazpadoTaHa ¢ LEIbI0 OKa3aHHsSI METOJUYECKON MOMOIIY YUUTETIO
B CO37aHUH paboyeil MporpaMMebl Mo y4eOHOMY MpPEAMETY.

Ouzuka SBISIETCA CUCTEMOOOPA3yIOIUM JUIsl €CTECTBEHHOHAYYHBIX HAyYHBIX OOBEKTOB,
3aKOHBI UCXOJIST U3 OCHOB IPOIIECCOB U SBJIICHUM, U3y4aeMbIX XUMHUHU, OUOJIOTHH, aCTPOHOMUU U
¢busnueckoil reorpaduu, BHOCHT BKJaJ B TOJYyYEHHE ECTECTBEHHOHAYYHOH KapTHHBI MHUPAa,
obecnieunBasi HanOomee gusndeckue GopmMbl MPUMEHEHUST HAYYHOT'O METOJIa TIO3HAHMSI, TO CTh
BBIXOJ] U3 MOCJIEI0BATENbHBIX 3HAHUN. O MUD.

OpnHa U3 II1aBHBIX 3a7a4 00IIECTBEHHOI0 00pa30BaHus B MOCIEI0BATEIBHOM 00pa30BaHUU
3aKJIoyYanach B paHHEH eCTECTBEHHOHAYYHOM I'PaMOTHOCTH M MHTEpECe K HayKe Cpelu ydalux-
csl.

O6yquI/Ie (1)I/I3I/IKC Ha 0a30BOM YPOBHEC IipeArnojaract BJIaJCHHUC KOMIICTCHTHOCTBIO, Xa-
paKTepI/BYIOIJ_Ieﬁ C€CTCCTBCHHOHAYYHYIO I'PAMOTHOCTL:

Hay4YHOC 00BsICHEHHE HBJ'ICHI/II\/’I;
OLICHMUBATh U ITIOHUMATh 0COOCHHOCTH Hay4YHBIX HCCH@HOB&HHﬁ;
HUHTCPpHIPCTUPOBATE NAHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIIbCTBA JJIA ITOJIYUCHUS BBIBOJOB.

enun u3yuenus: Gpu3mku Ha ypoBHE 06a30BOro obmero oopazoBanus Heobxoaumo B Kon-
LEMIUK TIpenoAaBanus yueOHoro mpeamera «Pusuka» B oOpa3oBaHuM opraHuzammii Poccuii-
ckoil Denepaliuy, peaan3yoluX OCHOBHbIE 00111e00pa3oBaTeIbHbIE POTrPAMMBbI, YTBEPKAECHHON
pemienneM Komnernn MunucreperBa npoceunieHust Poccuiickoit ®enepaunn (mpoTokon ot 3
nexadbps 2019 r. Ne [TK4BH).

Hean n3ydyenus pu3nKu:

MpUOOpeTeHne WHTEpeca U CTPEeMIIEHUs OO0yYaromMXcs K HaydYHOMY H3YYEHHIO MPUPOAbI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAayYHBIX METOAAX MO3HAHUS WM YIPaBICHUE HCCIEAOBATEIbCKAM
OTHOILIEHUEM K IIPUPOJHBIM SBICHUSM,;



METOBl HAYYHOTO MHUPOBO33PEHMS KaK pe3yJabTaT M3Y4YEHHUs OCHOB MaTepuu M (pyHIaMEHTalb-
HBIX SIBICHUHN QU3UKU;

MPEJCTABICHHbIE POIUKH (DU3UKH IS PA3BUTHUS APYTHX BUIOB HAYKH, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEICTAaBICHHBIX BO3MOXKHOCTEH 0 Oyayiiem Oynyiiel mpodeccrnoHalbHOM AeaTenb-
HOCTH, CBSA3aHHOM ¢ (PM3UKOM, TOATOTOBKA K IIEPCIIEKTUBY OOYYEHUS B 3TOM HAIIPABICHHH.

JlocTrkeHrne 3TUX IeNiel porpaMMebl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIero o0paso-
BaHMS [IPU PEIICHUH CIICAYIONINX 3a1aY :

MpUOOpeTeHne 3HAHUW O CIIOKHBIX KOHCTPYKIMSIX BEIIECTB, O MEXAaHUYECKHX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

MpuoOpeTeHne YMEHUH OIUCHIBaTh U OOBACHATH (PU3MUYECKUE SIBJICHHS C HCIOJb30BAHHUEM
MMEIOIINXCST 3HAHWM

OCBOEHHE METOJIOB PEUICHUS MPOCTEHIINX PAacYETHBIX 33Jay C MCIOJb30BaHUEM (HHU3HUECKUX
MOJIeTIeH, TBOPUYECKUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

MIPOBEJICHUE YMEHHM HAOIO/ICHUS 32 MPUPOIHBIMU SIBJICHUSIMU U MPOBEJICHUS OIBITOB, J1Jabopa-
TOPHBIX PabOT M IKCIIEPUMEHTATBHBIX MCCICIOBAHUN C MCIIOIH30BAHHUEM M3MEPUTEIBHBIX MPHU-
00pOB;

OCBOEHHE MPUEMOB paboT ¢ HHPOpMAIUEH 0 (PU3HMUSCKOM COJICPKAaHUH, BKITFOYAs HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKEHHIX (DU3UKH, aHATU3 U KPUTHUUYECKOE U3MepeHrne nHhopMaIuy;
3HAKOMCTBO €O cepaMu MpoPeCCHOHATBHON IEATSIBHOCTH, TIEPEX0Ibl ¢ PU3NKOH U COBPEMEH-
HBIMH T€XHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTIKEHUSX (PU3NUECKON HAYKH.

[To n3ydyenuto usuku (0a30BbI1 ypoBEHB) HAa YPOBHE 0a30BOro 00I1Iero oOpa3oBaHus OT-
BoauTCs B 8 Kiacce — 68 yacoB (2 yaca B HEZCIIO)

2. CoaepkaHue V4e0HOr0 Kypca

Pa3gea 1. TemioBble ABJICHUS .

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKUX TeopHil BemecTBa. Macca 1 pa3mepbl
aTOMOB U MoJIeKyJd. ONbITHl, MOJATBEPXKJIAIOLUIUE OCHOBHBIE TOJOXKEHHUS MOJIEKYISIPHO-
KMHETUYECKOM TEOPUHU.

Mogenu TBEPIOTo, >KUIKOTO M ra3000pa3HOro cocTosiHus BemiecTB. Kpucramiueckue u
amop¢Husbie Tena. OObsICHEHNE CBOMCTB Ta30B, JKUIAKOCTEW U TBEPBIX TEJI HA OCHOBE MPHUHIIUIIOB
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. CMaunBaHue U KalWUISpHbIE siBJeHus. TernoBoe paciu-
pEeHHE U CXKaTHe.

Temneparypa. Temneparypa CBSI3M CO  CKOPOCTBIO  TEIUIOBOTO  JBMIKECHHS — 4Ya-
ctuil. Buytpennss sneprus. CnocoObl U3MEHEHUs BHYTPEHHEW dHEpPruM: Teruionepeaada u co-
BCPIICHCTBOBAHUEC pa6OTI>I. BI/II[I)I TCIIoNEpeaaymn: TCIJIOMPOBOAHOCTE, KOHBCKINA, U3TYUCHHUC.

KonnyecTBo TeruioTsl. YaenbHas TEMIOEMKOCTh BeIIECTBA. T€IIO0OOMEH U TEIUIOBOE OT-
HOILIEHHUE. YpaBHEHHUE TemaoBoro Oananca. [InaBieHne u oTBepAeBaHUE KPUCTAJUIMYECKHX Be-
LIeCTB. Y AenbHas TEIIoTa raBnenus. [lapooOpasoBanue " KOHJICHCA-
uus. Mcnapenue. Kunenue. YaeneHas Tersiora napoodpa3oBaHusi. 3aBUCUMOCTh TEMIIEPaTyphl
OT aTMOC(EpPHOTO AABICHHUS.

Brnaxxnocts Bo3ayXa.

3Hepr1/15{ TOILJIMBA. Y JelIbHAas TEeIJI0Ta CropaHus.



[Tpunnumner padoTe! TeroBsix Asuratenei KIIJI termmoBoro aBurarens. TernaoBsie nBUTa-
TEJW U 3aIlIUTa OKPYKAIOIIEH CPEIbl.

3akoH COXpaHCHHUA U npeo6pa30BaHI/I>1 OHCPI'HU B TCIJIOBBIX IMTPOLICCCAX.

Jemoncmpayuu .

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habmroienue 3a HanpaBieHUEM CMaylBaHUS U KaWLISIPHOTO BO3JCHCTBUSL.
CoburoieHue TEIoBOro pacIMpeHUst Tell.

W3menenue gaBieHus ra3a npyu COXpaHeHUH 00beMa U HarpeBa WM OXJIaXKICHUS.
[IpaBuiia u3MepeHus TeMieparypsbl.

Buasl Tenionepenauu.

OxJaxieHne Ipy COBEPUIEHCTBE PabOThI.

9. Harpes npu coBepiiennn paboThl TPOU3OIIET.

10. CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHbIX BELECTB.

11. HabGaronenue 3a 30J10TOM.

12. CobmroieHe MOCTOSIHHOM TeMIlepaTypbl Py IIABJICHUU.

13. Moenu TeIuIoBBIX ABUTATEIIEH.

XN W=

Jlabopamopuusie pabomot u onvimel.

OnpIThl 0OHAPYKEHBI 110 IEHCTBUIO CUIOBOIO MOJIEKYJIIPHOTO NPUTSKEHHUSL.

OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WM caxapa.

OmnBITH IO COOJTIOICHHUIO TETNIOBOTO PACIIMPEHHUS Ta30B, JKUAKOCTEH U TBEPIBIX TEIL.

Onpenenenue 1aBaeHNs BO3AyXa B OalIOHE MINPHILIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJIEHUSI BO3/1yXa OT €ero o0bemMa U HarpeBa-

HUS WIA OXJIKICHUS.

6. IlpoBepka rumoresbl JUHUN B 3aBUCHUMOCTH OT JJIMHBI CTOJIOMKA KMJIKOCTH B TEPMOMET-
pHUecKoil TpyOKe OT TeMmeparyphl.

7. HabOmoneHue 3a M3MEHEHUEM BHYTPEHHEH PHEPIUU Tela B pe3yJsbTaTe TEIUIoNnepeaayn u
palboThI BHEIIHUX CHUII.

8. MHccnenoBanue siBjieHUN TeriooOMeHa py EPEMEITMBAHUU XOJIOAHON U ropsiueil BOJIbI.

9. OmnpeneneHre KOIUYECTBA TEMJIOTHI, MOJYYEHHON BOJBI IPU TEIUNIOOOMEHE ¢ HarpeThiM
METaJINYEeCKUM IIHINHIPOM.

10. Onpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.

11. McenenoBanue npouecca yHU4TOKEHUS.

12. Onpenenenne OTHOCUTEIbHON BIIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI TUIABJICHUS JIbJa.

nhk v =

Paznen 2. DiiekTpuyeckue ¥ MArHUTHbIE SIBJICHUS.

Onextpuzanus Teil. J[Ba BHAa 2JIEKTPUUYECKUX 3apsioB. B3auMopelcTBue 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTb CHIIBI B3aMMOJICHCTBUS 3apsKEHHBIX Tell OT 3apsija 3apsiioB U
paccTOSHUS MEXY TEJIaMH).

Dnekrpuueckoe mnosie. Hanpsok€HHOCTh BHEMIHUX mojel. [IpuHimn cyneprno3unum sniex-
TPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn snextpuyueckux 3apsiioB. DJIEMEHTapHbI MexaHu3M 3apsana. CTpoeHue aro-
Ma. [IpoBoHMKY U nUATIEKTPUKH. [ coxpaHeHus 3apsaa.

OneKkTpudeckuil  TOK. YCIOBUS MOAJAEpKaHUsl Toka. ICTOYHMKM TOCTOSHHOIO  TO-
Ka. JlelcTBUSI 37EKTPUUECKOTO TOKA (TEMIOBOE, XMMUUECKOE, MArHUTHOE). DIEKTPUUECKUI TOK B
KHUJIKOCTSIX U ra3ax.

BHGKTpI/I‘ICCKaﬂ nernb. Cujia ToKa. :‘)J'IGKT];)I/ILIGCKOC HaIpsKCHUC. COHpOTI/IBHeHI/Ie IIpoBOAa-
HHUKa. Y IeIIbHOE COIIPOTUBJICHHUEC BCIICCTBA. 3akon Oma AJId ydacCTKa LICIIN. IlocnenoBarenbHOE U
mapajajieJibHOC COCAMHCHUC ITPOBOJHUKOB.

PaboTta m MomHOCTH OTKIIOUEHHUS TOKa. 3akoH J[koyms—JIeHa. DnekTpuueckue menu u
AJIEKTPUYECKas SHEpTHsl moTpeduTens B ObITy. KopoTkoe 3akimoucHue.

[locrosiHHBIE ~ MarHuTHl. B3aumozieldcTBue IMOCTOSIHHBIX ~ MarHUTOB. MarHUTHOE  IO-
ne. MarautHoe noje 3eMiIM U ero 3HadeHue Ui Ku3HU Ha 3emiie. OnbIT Opcereaa. MaruutHoe
1oJie BBIKJIIOYAeT TOK. [I[puMeHeHne 371eKTpOMarHuToB B TeXHUKE. /leficTBue MarHUTHOrO MoJjst
Ha IPOBOJHUK C TOKOM. DJIEKTPOJIBUraTelb MMOCTOSHHOTO TOKA. Mcronp30BaHue 3JIEKTpOIBUTa-
Tesel Ha TPaHCHOPTE B TEXHUUECKUX YCTPOMCTBAX U HA MPHUPOJIE.

O1BITHI ®apanest. SBnenue 3JIEKTPOMAarHUTHOM nHaykuuu. [IpaBumio Jlen-
1a. Dnekrporerneparop. CrocoObl MONYYEHHS] SJICKTPUUYECKON SHEPTUH. DIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DnekTpusanus Tenl.

JIBa Bua 2EeKTpUUYECKUX 3aps/I0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEIL.
YCTpolcTBO U IEMCTBHE AIEKTPOCKOTA.
DneKTpocTaTU4eCKass MHIYKIHUS.

3aK0H 0 COXPAHEHHUH JIEKTPUUECKUX 3aPsJIOB.

[IpOBOIHUKY U TUIIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX TPAHUILL OTKPBITHIX MOJICH.
HcTouHMKH TOCTOSHHOTO TOKA.

9. JlelicTBUSI IO OTKJIFOUECHHIO TOKA.

10. DIEKTPUUYECKHI TOK B )KUJIKOCTH.

11. T"a30BbIi1 pa3ps.

12. I3MepeHue cuibl TOKa aMIIEPMETPOM.

13. M3mepeHre HanpsKeHHsI BOJIbTMETPOM.

14. PeocraTt u Mara3uH COpOTUBIICHUA.

15. B3anmojelicTBHE TTOCTOSTHHBIX MAarHUTOB.

16. MoenupoBaHue HEBO3MOXKHOCTHU Pa3/IeIICHUS MTOJKOCOB MarHuTa.
17. MonenupoBaHre MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.
18. OmnbIT Opcreaa.

19. MarauTHoe 1osje Toka. JJIeKTPOMArHuT.

20. JlelicTBHE MAarHUTHOIO IOJISI HA MIPOBOJIHUK C TOKOM.

21. DAEeKTpOoABUTATENb IIOCTOSTHHOTO TOKA.

22. WccnenoBaHue SIBICHUM 3JIEKTPOMAarHUTHOW UHAYKIUH.

23. Onbrter @apagest.
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24.
25.

3aBUCUMOCTD HaItpaBJICHUA UHAYKIIMOHHOT'O TOKa OT yCJIOBI/Iﬁ €0 BOBHUKHOBCHUNS.
DIIEKTPOTeHEPATOP TOKA.

Jlabopamopuusie pabomot u onvimel.

N
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

3.

OnpIThI 10 HAOTIOEHUIO 32 DJIEKTPU3ALUEH Tl MPOBOIHUKOB U MPU CONPUKOCHOBEHUHU.
JlelicTBue uccaeqoBaHus NPUBOAUT K MOSBJIICHUIO TOJIEN HA MPOBOJHUKAX U JTUAJIEKTPU-
Kax.

COopka u mpoBepKa IEKTPUUECKOMN 1EMH MTOCTOSIHHOTO TOKA.

N3mepenue u peryampoBKa CUJIbl TOKA.

N3mepenue u peryampoBaHue HaPsKCHUS.

HccnenoBanue B 3aBUCHMOCTH OT CHJIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT PE3UCTOpa
CONPOTUBIICHUS U HAIIPSDKEHUS HA PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOIIME BO3ACHCTBHE MPOBOJHMKA HA €ro JUIMHY, IUIOLIAAb IOIe-
PEYHOr0 CEeYEHHUs U MaTepual.

[IpoBepka mpaBuil CIOKEHUSI HANPSHKEHUM NPHU MOCIEI0BATEIbHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpaBuna npoBepKH CUIIBI TOKA IPU MMAPATUIEIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI OTKIIOYECHHUS TOKA, HIYIIETO Yepe3 Pe3UCTop.

OnpeneneHre MOITHOCTH TOKA, UCIIOJIb3YEMOT0 Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4epe3 JIAMIIOYKY, OT HAIPSKEHUs Ha
HEW.

Onpenenenue KIIJ] narpeBatens.

HccnegoBanue MarHuTHOTO B3aUMOJIEHCTBHSI OCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB MpU WX OOBEAMHEHUU U paszfelie-
HUH.

[IpoBepbTe nEWCTBUE BKIIOYEHHS TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE CUITY B3aUMOJECHCTBUS KaTYIIKH C TOKOM U MarHUTHOHN CH-
JIOM TOKa U HAIIPABJICHUEM TOKA B KaTYIIKE.

N3yuenne neiicTBUS MATHUTHOTO TOJISI HA IPOBOJAHUKE C TOKOM.

KoHncTpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

N3mepenue KIIJ{ anexTpoaBUrarenbHON yCTaHOBKH.

OnBbITHI IO UCCIIEIOBAHUIO SIBJICHUHN IEKTPOMAarHUTHOM MHAYKLUU: UCCIIEI0BaHUE U3Me-
HEHUU 3HAYEHHMI 1 HANPaBIECHUS UHIYKIMOHHOTO TOKA.

IL1aHupyeMble pe3yJabTaThl

N3yuenne (pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs HANPABIEHO HAa JOCTHKE-
HUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB.

B pesynbTare uzyueHus GU3MKUA Ha YpOBHE OCHOBHOTO 00ILero o0pa3oBaHus y o0yyaro-
mierocst OynyT cOpMHUpPOBaHBI CIEYIOIINE TUYHOCTHBIE PE3YIbTAThl B UAaCTH:

1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:

MpOsIBIEHUE HMHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (U3nyecKoi

HayKU;

[IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaskaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX MU STHYECKUX IMPO-
0J1eM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTIKEHUN (DU3HKHY;

OCO3HAHWE BAKHOCTH MOPATbHO-3THUECKHUX MPUHITUIIOB B JEATEILHOCTH YYEHOTO;
3) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

BOCIIPUATHC OCTCTUUCCKUX KAUCCTB (1)PI3PI‘I€CKOI>1 HayKHu: eé TapMOHUYHOI'O ITIOCTPOCHUS, CTPOTI'O-
CTH, TOYHOCTH, JJAKOHHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

OCO3HaHME LIEHHOCTU (PU3MUECKON HAYKU KaK MOILHOTO MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUH, BAXKHEUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

pa3BUTHE HAyYHOU JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JAESITENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOTO GJIArONOTYYHSI:

OCO3HAaHHE IICHHOCTH 0e30macHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BOKHOCTH TIpaBUJI 0€30MaCHOTO TMOBEACHUS HAa TPAHCIOPTE, HA JOpOrax, C AJICKTPUUYCCKUM U

TCIIJIOBBIM O60py,Z[OBaHI/I€M B JOMAIIHUX YCJIOBUSAX;

Cq)OpMHpOBaHHOCTb HaBbIKa pe(b.]'[eKCI/II/I, MNPHU3HAHHUEC CBOCT'O IIpaBa Ha OI_HI/I6Ky 1 TakKoro XK€
IpaBa y Apyroro 4€JI0BCKa,

6) TPY10BOr0 BOCIIUTAHUA:

AKTHBHOE y4acTHe B PELICHUU MPAKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTeIbHON Opra-
HU3alLlUU, TOpoJa, Kpasi) TEXHOJIOTMYECKON U COIMAIbHOM HAINpaBI€HHOCTH, TPEOYIOIIHUX B TOM
gucie U GU3NIeCKUX 3HAHUI;

MHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOECcCHii, CBI3aHHBIX ¢ (DU3HKOIA;

7) 3KOJIOTrMYeCKOT0 BOCIIMTAHMS:

OpHUEHTAlMs Ha IpUMEHEHHEe (PU3MUECKUX 3HAHUM IS pelleHus 3a1ad B 00JacTH OKpyKarolen
Cpenbl, TUIAHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOKHBIX MOCIEIACTBUN JUIsl OKpYXKarouen
Cpelibl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) aJjanTanu K H3MEHAIOUMCH YCJIOBUAM COIMAJIbHOM 1 I[pPIpO}IHOﬁ Cpeanbl:

OTpeOHOCTh BO B3aMMOJIEHCTBUU TPHU BBIOJHEHUU HCCIEIOBAHUNA U MPOEKTOB (HU3MUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

IMOBBIIICHUE YPOBHA CBOCH KOMIIETCHTHOCTH 4gepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

NOTPEOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hciie (GOpPMYIHPOBATh UIEH, MOHSATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

OCO3HAHHUEC ,Z[e(l)I/II_II/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/IBI/IKI/I;



IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

CTPECMIJICHHUC AHAJIM3UPOBATH U BBIABIATH B3aUMOCBA3U NPUPOIBLI, O6H.[€CTBa 1 5KOHOMHKH, B
TOM 4HUCJIC C UCIIOJIBb30BAHUCM (1)I/ISI/ILIGCKI/IX 3HaHHI>i;

OIICHKA CBOWX JICMCTBUH C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEAY, BOSMOXKHBIX TJ100aTIbHBIX
HOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHMs MPOrpaMMel IO (pU3UKE HA YPOBHE OCHOBHOI'O 001Iero oopas3oa-
HUs y oOywaromerocsi OyayT copMupoBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
[I03HABATENIbHbIE YHUBEpPCAIbHbIE Y4eOHbIC MAECHCTBUS, KOMMYHHMKATHBHbBIE YHHBEpPCAJIbHBIE
yueOHbIe JIeHCTBUS, PETyJIATUBHBIC YHUBEPCAIbHbIEC yueOHBIE ACHCTBUSI.

Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIE e CTBUS
Ba3oBble Jiornyeckune aefcTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBICHMIA);

YCTaHABIIMBATh CYIICCTBCHHBIN MPH3HAK KJIACCU(UKAIIMKA, OCHOBAHHSI JJI1 OOOOIICHUS M CPaB-
HEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpuBaeMbIX (hakTaxX, JaHHBIX M HaOIIO/e-
HUSX, OTHOCAIINXCSA K (PU3NUECKUM SIBIICHUSM;

BBISIBIIATh NPUYMHHO-CIICACTBEHHBIE CBSI3U MPH M3yUYEeHUU (DU3UYECKUX SIBJICHUH M TPOIIECCOB,
JieNaTh BBIBOJBI C UCIOIb30BAHUEM JAEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOUEHUN, BbIIBUTATh
TUIOTE3bI O B3AUMOCBSI3SIX (DU3MUECKUX BEIIMYUH;

CaMOCTOSITENILHO BBIOMPATh CIOCOO pelieHus yueOHOW (u3nueckoi 3agaud (CpaBHEHHE He-
CKOJIbKMX BapUAHTOB PEIICHUS, BRIOOP HarbOoJIee MOIXOSIIET0 ¢ yYETOM CaMOCTOSTEIIEHO BhI-
JICIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeLCKHeE AeiiCTBUA:

HCII0JIb30BATh BOIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;

MIPOBOAMTH MO CAMOCTOSITEIbHO COCTABIEHHOMY IIJIaHY OTBIT, HECIOXKHBIN (PU3HUeCKuil dKcre-
PUMEHT, HEOOJIbIIIOE HCCIeIOBaHNE (PU3UIECKOTO SIBJICHNUS,

OILICHUBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTH MH(POPMAIIUIO, TTOIYYEHHYIO B XOJI€ UCCIIeI0BA-
HUSI WK YKCTIEPUMEHTA;

CaMOCTOSITENNFHO (OPMYITUPOBAaTh O00OOIIEHUST U BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOTO
HaOJII0JICHNS, OTBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHElIIee pa3BUTHE (DU3MUECKUX MPOIIECCOB, a TaKKe BbIIBU-
raTh IPEINOI0KEeHUS 00 UX PA3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pabora ¢ undopmaunmeii:

MIPUMEHSTh Pa3IM4YHbIE METO/bl, HHCTPYMEHTBI M 3aIPOChl MIPH MOUCKEe U 0TOOpe MH(pOpMaluu
WU TaHHBIX C YIETOM MPEIOKEHHON yueOHOW (PU3NIeCKON 3a/1a4u;

aHAIIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMAIUIO PA3IUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENILHO BBIOMpATh ONTUMATBHYIO OpPMY MpECTaBlIeHUsT MH(POPMALIMK U HILTIOCTPUPO-
BaTh pellaeMble 3a/1a4ll HECIOKHBIMU CXE€MaMH, AMarpaMMaMy, MHON rpadukoil ¥ ux KOMOHHa-
LIUSMH.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B XO/€ OOCYXJCHHS y4yeOHOro Marepualia, pe3yJbTaTOB JIA0OPATOPHBIX PabOT W IMPOEKTOB
3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEeMbI U BBICKA3bIBATh HJICH, HAIICJICHHBIC HA pe-
IICHHUE 3a/1a49M U TOJ/ICP)KaHKe 0J1aro)KenaTeIbHOCTH OOIICHUS;

COIOCTABJIATh CBOM CYXXJACHHUSI C CYXICHHSIMHU JPYIMX YYaCTHUKOB JHAIIOTa, OOHApY)KHBATh
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;

NyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (H3MYECKOro OImbiTa (IKCIEPUMEHTA,
WCCIICIOBAHMSI, TIPOCKTA);

MOHUMAaTh M MCIOJb30BATh MPEUMYIICCTBA KOMAHIHOW W MHIUBUAYyaJIbHOW PabOTHI MPH peliie-
HUU KOHKPETHOM (hU3M4YecKOi poOIeMsl,

MPUHUMATh IEIM COBMECTHOM JCATEIbHOCTH, OPraHM30BbIBATh JACUCTBHUS MO €€ JOCTHKCHUIO:
pacrpenenaTh pojid, 00CYKAaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM paboThI, 0000IIaTh MHE-
HUS HECKOJILKHX JTIOJICH;

BBINOJIHATH CBOKO YaCTh Pa0OTHI, JOCTHrasi KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HAIPaBJICHUIO
1 KOOPJIUHHUPYSI CBOU JACUCTBUS C PYTUMH WICHAMH KOMaHIbI;

OLICHUBATh KAueCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIBHO chop-
MYJHPOBAHHBIM YYaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmszanms:

BBISIBJISITH NMPOOJIEMbI B )KU3HEHHBIX M YU€OHBIX CUTYalMsIX, TPEOYIOUUX A peuieHus Gpusnde-
CKUX 3HAHMHI;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHSATHUS pEHIeHUN (MHIWBUIYyalbHOE, MPUHSITHE
pellieHus B IpyMIe, IPUHITHE PEILIEHUI TPYIIoi);

CaMOCTOSITENILHO COCTaBIISATh alTOPUTM pelieHus (U3MUECKOl 3a/1auyl WK TJIaHa UCCIIeI0OBaHUS
C Y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Ipeajiarae-
MBbI€ BAPUAHTBI PELLICHUN;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

CﬂMOKOHTpOJ’lb, 3MOLMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAalllX U IIpeJIaraTh IUIaH €€ N3MEHEHUS;

OOBSACHATH MPUYMHBI TOCTHKEHUS (HETOCTHXKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OMBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ] BBIIOJHEHUS (PU3NYECKOTO UCCIIENO-
BaHUS WJIM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHMBILUXCS CUTYallUH, YCTaHOBJIECH-
HBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM,;

CTaBUTb Cce0sl Ha MECTO JIPYroro 4ejioBeKa B XOJE CIOpa MM JUCKYCCHUM Ha HAYYHYIO TEMY,
[IOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MPU3HABaTh CBOE MPaBO HA OLIMOKY MpH pelIeHrur (GU3NYECKUX 3a/ay WM B YTBEPXKJIEHUSAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy 00y4yeHus B 8 kJiacce mpeJMeTHbIE pe3yabTaThl Ha 6a30BOM yPOBHE JOJKHBI OT-
pakaTh cHOPMUPOBAHHOCTH Y 0OYHAIOLIUXCS YMEHHIA:
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UCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB M MOJIEKYIL,
arperatHble COCTOSHUSI BEILECTB, KPUCTANIMYECKHE U aMop(HbIe Tela, HACHIIEHHbI U HeHa-
CBHILIECHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIEpPATypa, BHYTPEHHSS SHEPrusl, ABUraTellb, dJIEMEH-
TapHBIN AIEKTPUUYECKUHN 3aps], HEKTPUUECKOE M0JIe, IPOBOJHUKU U TUAIEKTPUKU, TOCTOSHHBIH
TOK, MArHUTHOE TIOJIE;

pasnuyHble SBIEHUS (TEIUIOBOE paclIupeHue U yAJTUHEHHE, Teronepeaaya, TeioBoe paBHOBE-
cUe, CMauMBaHUe, KaWUISIPHBIE SIBJICHUS, UCIIApEHUs], KOHJEHCAlMsl, IIaBJIEHUe, KpUCTaliin3a-
uus (OTBepJeBaHUE), KUIEHHE, Teronepenaya (TeIIonpoBOIHOCTb, KOHBEKIUS, U3IyUYCHHE),
ANIEKTpU3alMs Tella, B3aUMOJCICTBUE 3aps0B, IEHCTBUE pa3psiia TOKA, KOPOTKOE 3aMbIKaHME,
B3aMMO/ICIICTBE MarHWTOB, ACWCTBHE MArHUTHOIO IMOJS HA MPOBOJAHHUK C TOKOM, 3JEKTpOMar-
HUTHAsl UHIYKIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIbITA, JEMOHCTPUPY-
IOLLEro JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TIIATEIBHO M3YYECHHBIC (PU3MUECKHE BO3IACUCTBUS B OKPYXKAIOIIEM MHpPE, B TOM
yrciie pU3ndYeckue SBICHUS B MPHUPO/IE: TOBEPXHOCTHOE HATSKEHUE U KalWJUIAPHBIC SIBICHUS B
pUpOJIe, KPUCTAIIBI B IpUpoje, nznydenne ComnHIla, 3aMep3aHrue BOJOEMOB, MOPCKUE OpBI3HI,
oOpa3oBaHHe P03, TyMaHa, UHES, CHEra, JJEKTPUUECKUE SIBICHUS B OKPYXAIOIIEM MHUpPE aTMO-
cdepa, dMEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IoOJie 3eMJIH, JIpeid MomrocoB, pob
MAarHUTHOTO MOJS JUIS KU3HU Ha 3eMJie, MOJIIPHOE CHUSHHUE, IPU 3TOM CHENIAaTh MPAKTUYECKYHO
3a/1a4y B y4eOe 10 MEepeHocy, OTAaTh MPEANOUYTeHUEe OCHOBHBIM CBOWMCTBAaM (IIpU3HAKaM) puU3u-
YEeCKOT'0 BO3JICHCTBUS;

OIMCaTh U3YUYEHHBIE CBOICTBA TeN U (PU3MUECKUX SIBICHUMU, UCTIONb3Yys (PU3NUECKHE N3MEPEHUS
(Temriepatypa, BHYTPEHHSIS YHEPIHsi, KOJMYECTBO TEIUIOTHI, yelIbHasl TeIIIOEMKOCTh BEIlECTBA,
yIenbHas TeIUIoTa TUIABJICHUS, YAeIbHas TEIUIoTa MapooOpa3oBaHusl, yAelIbHAs TEIIOTa Cropa-
HUS TOIUIMBA, KOA(D(PUIMEHT IMOJE3HOrO JIEWCTBUS TEIJIOBOW SHEPTUU, OTHOCHTENbHAS BIaXK-
HOCTb BO3/yXa, CKOPOCTb 3apsijia, CHjla TOKA, 3JIEKTPUUECKOE HAIPSUKEHUE, PE3UCTOPHBIN IMpo-
BOJHHUK, DJIEKTPUYECKOE COMPOTHUBIICHHUE BEIECTBA, pad0Ta U MOIIHOCTh TOKA), MPU OMHCAHUU
MIPaBWJIbHO TPAKTOBaTh (PU3UYECKHUI CMBICI BEJIMUMHBI HAIIPSHDKEHUS U YYUTHIBATh (PU3UUYECKYIO
BEJIMYMHY, HaXOIUTh (OPMYITy, CBSI3bIBasi aHHYIO (U3MUYECKYIO BEIMYUHY C APYTMMU BEITUYH-
HaMH, CTPOUTD IpaUKU U3yUEHHBIX 3aBUCUMOCTEN peabHbIN pa3mep;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUX SIBICHUI U MPOILIECCOB, HCIOJB3YS OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKUX TEOpUN (PU3NYECKUX BEUIECTB, NPHUHIIUII CYNEpIO3u-
LIUM MoJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH Oma /s yyacTka Le-
i, 3akoH /[xoyns-JIeHia, 3aKkoH coXpaHeHUs! SHEPTUH, IIPU ITOM MPUAaBasi CIIOBECHYIO (GopMYy-
JIMPOBKY 3aKOHA U 3aIHUIINATE €T0 MATEMAaTUYECKOE BBIPAKEHUE;

OO0BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B JIECATH CIydasX MPaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIBIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUS
n3 1-2 noruyeckux maroB ¢ oNOpHOM Ha 1-2 mM3ydaembIX (U3HYECKUX SBICHUH, (QU3NUECKUX
3aKOHOMEPHOCTEN;

pemmuTh pacy€THbIe 3amaud B 2-3, UCHOJIB3YS 3aKOHBI U (DOpPMYIbI, CBsI3bIBas (U3HUUYECKUE
U3MEpPEHUs: Ha OCHOBE YCIIOBUI aHalW3a 3aJay 3alliChIBaTh KPATKOE YCIOBHE, BBISBIISTH HEJO-
CTaTOK JAHHBIX JJIsl PELIeHUs 3ajad, BbIONpaTh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE s €€ pe-
IIEHUs, IPOBOIUTH PAacUEThl U COMOCTABJIATH MOJYYEHHOE 3HAaUeHUE (U3NUECKHEe pa3Mephl C U3-
BECTHBIMU JJAHHBIMH;

BBISIBJIATH NTPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH C TIOMOIIBIO (PU3HUECKUX METOJIOB, C TOMOILBIO
ONMcaTeNbHBIX HCCIIEIOBaHUM, MpearaTe MpoBEpseMble IMPEANOoNIOKEeHHs, OLEHUBAaTh Ipa-
BUJILHOCTB IOPSAJIKA IPOBEACHMSI UCCIIEI0BAHUS, J1€]1aTh BHIBOJIBI;

MIPOBOSITCS OTBITHI 110 HAOJIOIEHUIO (PU3NUYECKOTO BO3AEUCTBUS WU (PU3HUECKUX CBOMCTB Tena
(kanuJUIApHBIE SABICHUSA, 3aBUCUMOCTD JIaBJICHHUS BO3yXa OT ero o0beMa, TeMIepaTypbl, CKOpO-
CTH TIpoliecca OCThIBAaHUS M HarpeBaHUS P U3JIyUYE€HUH OT [[BETA U3JIydaroliel (IorIonaroei)
MIOBEPXHOCTHU, CKOPOCTH MCIIAPEHNUs BOJBI OT TEMIEPATYPHI )KUIKOCTH U IUIOIIAIN €€ TOBEPXHO-
CTH, AJIEKTPU3ALIMU TeJl U B3aUMOJIEHCTBUE JIEKTPUUECKUX 3apsI0B, B3aUMOJICHCTBUE MTOCTOSH-
HBIX MarHUTOB, BU3yaJIU3alisl MATHUTHBIX MOJIEH NOCTOSHHBIX MAarHUTOB, IEUCTBHE MArHUTHOTO
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10JI1 Ha IIPOBOJIHUKE C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JEKTPOJBUIATENS TIOCTO-
SHHOTO TOKa): (pOopMyIupoBaTh MPOBEpsSEMBbIE CHJIbI, COOMpaTh YCTAHOBKY M3 IPEI0KEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOKI;

IIpoBOAUTH MpsAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIaXXHOCTH BO3/1yXa, CUJIbI TOKa,
HaNPSDKEHUS C UCTIONBb30BaHIUEM COOTBETCTBYIOIIUX MPUOOPOB M NATYNKOB TEIECHON BETMUYMHBI,
CpaBHUBATh PE3YyJIbTATHl H3MEPEHUHN C YUETOM 3a/1aHHON aOCOJIFOTHON MOIPEIIHOCTH;
MIPOBE/ICHUE HCCIECIOBAHUS B 3aBUCUMOCTH OT OJHON (PU3UYECKOH BEITMYMHBI OT JPYroi c
HCIOJIb30BAHUEM NPAMBIX U3MEPEHUH (3aBUCHMMOCTb COIPOTHUBIEHMS MPOBOAHUKA OT €ro AJU-
HBbI, TUIOIIAU MONEPEYHOr0 CEUYEHHUs M pa3Mepa BELIeCTBa IPOBOAHMKA, CHJIBI TOKA, WIYILIETO
4yepe3 NPOBOJHUK, OT HANPSDKEHUSI HAa IPOBOJHUKE, MCCIEI0BAHUS ITOCIE0BATEIBLHOIO U Iapall-
JIETBHOTO COCTUHEHHUS TPOBOTHUKOB): TUIAHUPOBATh UCCIIEJOBAHUE, COOP NaHHBIX U MTPOBEACHUE
U3MEpEHUuH, cienys MpeioKeHHOMY IJ1aHy, (PUKCHPOBATh MOITYYE€HHbIE PE3yJIbTaThl B 3aBUCH-
MOCTH OT BHJIa TAOJIHUIl ¥ TPpaUKOB, JENIaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIICOBAHUS;
IIPOBE/ICHUE JIOTOJHUTENIBHBIX M3MEpPeHUN (DU3MYECKON BENMYMHBI (y[elbHas TEMI0EMKOCTb
BEIIIECTBA, COMPOTHUBIICHUE MPOBOJAHMKA, pab0Ta U MOIIHOCTh TOKA): IJIAHUPOBATh U3MEPEHMUS,
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJI€I0BaTh NPEAJIOKEHHON MHCTPYKLIMU M PACCUU-
ThIBaTh 3HAUEHUS U3MEPEHUN;

co0Jr01aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;
XapakTepru3oBaTh MPUHIMIBI JEHCTBUS M3ydaeMbIX MPUOOPOB M TEXHMUYECKHUX YCTPOWCTB C
OIOPO B UX ONHMCAaHUM (B TOM YMCJE: CUCTEMa OTOIJICHUS JIOMa, TUTPOMETP, MapoBasi TypOUHa,
aMIepMeTp, BOJBTMETP, CUETUUK DJIEKTPUUECKON SHEPruH, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBartelbHbIe IEKTPOIPUOOPH! (IPUMEPHI), SJIEKTPUUYECKHE NPEAOXPAaHUTENH, dIEKTpoMar-
HUTBI, 3JIEKTPOJIBUraTENN). MOCTOSHHBIM TOK), UCIOJB3YSl 3HAHUS O (PU3UYECKUX CBOMCTBAX U
o0ecreyeHHOCTH (PU3NUYECKUMU YCIOBUSIMM;

pacro3HaBaTh IPOCTEHIINE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENbHBIE TPHOOPHI IO CXeMaM H
CXEMaTHYECKUM PUCYHKaM (3KUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTa-
T€JIb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl AIEKTPUUYECKUX LEei
C IIOCJIEZI0BATEIbHBIMU U JIOTMUECKUMHU COEIMHEHUSMHU 3JIEMEHTOB, I10Ka3bIBasl YCIOBHBIE DJIE-
MEHTbI 0003HAYEHMSI FTIEKTPUUECKUX LIETICH;

IPUBOAUTH MPUMEPH! (HAXOAUTh MH(POPMALMIO O MpUMepax) MPAKTUYECKOIO HCIOJIb30BaHUS
(hU3UYECKUX 3HAHWI B MOBCEIHEBHOW >KM3HU I OoOecredeHus 0€301acHOCTH TMpHU padoTe ¢
npubopamMM U TEXHUUYECKUMH YCTPOUCTBAMH, COXPAHEHU 3710pPOBbS M COOIIOACHUSI HOPM KOJIO-
TMYECKOro MOBE/IEHUS B OKPYXKAIOIIEeH Cpelie;

UCclieIoBaTh MOUCK (hU3MYecKoro cojepxaHus nHpopmanuu B VMHTepHETe Ha OCHOBE Cylle-
CTBYIOILIMX 3HAHWM M METOJla CPAaBHEHUS JIOMOJHUTEIbHBIX HCTOUHUKOB MPEIJIOKEHHON nHpOp-
Maliu, KOTopas SBJISIETCS MPOTUBOPEUHBOI MM MOKET OBITh HEJOCTOBEPHOM;

HCII0JIb30BaTh MPHU BHINOJHEHUM YYEOHBIX 3aJaHUM HayYHO-NOMYJISIPHYIO JUTEpaTypy ¢puznye-
CKOTO COJEp>KaHMsl, CIPABOYHBIE MaTepHalbl CETH, pecypcbl MHTepHeTa, BiaaeTs npuéMaMu
KOHCIEKTHPOBAHUS TEKCTa, KOHBEPTUPOBATH MH(POPMALIMIO U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIpY-
I'yto,

CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEHHs, OOMEHUBasCh HHpOpMa-
U U3 HECKOJBbKUX MCTOYHHMKOB (PU3MUYECKOrO COJIEpKaHUs, B TOM YHCJE JOJKHOCTHBIM JIH-
LIOM pe3yJbTaThl IPOEKTHON WIIM HCCIIEeI0BATENbCKON NI€ATENbHOCTH, NP 3TOM I'PaMOTHO HcC-
M0JIb30BaTh U3yUYEHHBIN MOHATHBIN anmapaTHbI Kypc (PU3HMKH, YTO COMPOBOXKIAETCS BBICTYILIE-
HHEM MPE3CHTALNEH;

IIPU BBITIOJIHEHUH TIPOEKTOB U (PU3MUYECKUX HUCCIIEAOBAHUIN ONpPeNeNuTh 0053aHHOCTH B IPYIIIE B
COOTBETCTBHUH C MOCTABJIEHHBIMH 33JJa4aMi, KOHTPOJIUPOBAThH BHINIOJHEHNE TUIAHOBBIX JIEHCTBUI
U KOPpPEKTHPOBAaTh HX, AJEKBAaTHO OLEHUBATh BKJAJ B JEATEIBHOCTb TPYIIBI, BHICTPAUBATh
KOMMYHHMKATHUBHOE B3aHMOJICHCTBHE, TOCTOSHHO 5 PEIINTENBHO pa3perato KOHQIUKTHI.

12



4. IIporpamma padoThl ¢ OTCTANIMMH OOVYAIIMMUCH, TEMOHCTPHPVIO-
IMMH CTA0OMJIBLHO HU3KHE 00pa30BaTeJbLHbIE PE3VJIbLTATHI

anmnxcs;, JACMOHCTPUPYIOIINUX CcTaOMIILHO HU3KHE 06p330BaTeJ'IBHI)Ie PE3YyJIbTAThI HCT.
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5. Iloypo4yHo-TeMaTHYeCKOE IJIAHUPOBAHHUE

Ne Tema, pa3nesa Kypca, npu- IIpenmeTHoe coaep:kaHue MeTtonabl 1 (OpMBbI OPraHU3aAnMU 00YYECHUS. Koppek-
n/m | MepHOe KOJIHYECTBO YaCOB (Tema ypoka) XapakTepucTHKA JesITeIbHOCTH 00y4al0IIUXCsH THPOBKA
1| Pasnen 1. Tensoseie siB- | OCHOBHbIC TONOKEHHS MOTCKY- | HaGioaeHue U HHTEPIPETALs OILITOB, CBH/ETENbCTBYIOMUX 00 ATOMHO-
senust (28) JAPHO-KUHETHYECKOH TEOPHH 1 MOJIEKYJISIPHOM CTPOEHUM BEIIECTBA: ONBITHI C PACTBOPEHHEM PA3IUYHbIX
MX OMBITHBIC [IOATBCPKACHUA BEILECTB B BOJIE. Pelenne 3a1a4 10 OLIEHMBaHMIO KOJIMYECTBA aTOMOB HITH
2. Macca u pazmep aToMoB 1 MoJIe- MOJIEKYJI B €JMHHUIIE 00BEMA BellecTBa. AHAIN3 TEKCTA IPEBHUX ATOMUCTOB
Ky (mampumep, ¢parmenta mosmsl JIykperus «O MpUpO/Ie BEmIe») ¢ U3I0XKe-
3 Monenu TBEpAOrO, KUAKOTO U HUEM 00OCHOBaHUI aTOMHOM rUMoTe3bl (cMbIcioBOe uTeHue). Onenka yoe-
) ra3000pa3HOro COCTOSHUI Bellle- | JUTEIBHOCTH ATHX 000CHOBaHUH. OOBsCHEHNE OPOYHOBCKOTO TBMKECHUS,
CTBa sBiieHUs AU GY3UN U pa3aInunil MEXly HUIMU Ha OCHOBE MOJI0XKEHHUI MoJie-
OOBsicHEHHE CBOMCTB TBEPIOTO, KYJISIPHO-KUHETUYECKON TeOpuu cTpoeHus BemiecTBa. OObICHEHHE OCHOB-
4 KHUJIKOTO U Ta3000pa3HOTO COCTO- | HBIX PA3IMUUil B CTPOCHUH I'a30B, JKUAKOCTEN U TBEPIBIX TEJI C UCIIOJIb30Ba-
SIHHI BEIICCTBA HA OCHOBE I10JI0- | HUEM IOJIOKEHUN MOJIEKYJIIPHOKMHETHUECKON TEOPUU CTPOEHUS BEIIECTBA.
KEHUU MOJICKYJISIPHO- [IpoBeneHue OMBITOB MO BHIPALIMBAHUIO KPUCTAILIOB IOBAPEHHON COJU WIIH
KMHETHYECKON TEOpUH caxapa
5. Kpucrannmaeckue u amopdusie
Tena [IpoBenenue 1 0ObSICHEHUE OTBITOB, JEMOHCTPUPYIOIINX KAWJISPHBIE SB-
6. CMauMBaHUE 1 KaWUISAPHOCT. TIeHUS U siBIeHue cMaunBaHua. OObsICHEeHNE POJIH KaNlHIIAPHBIX SIBIICHUI
TToBEpXHOCTHOE HATSKEHHE JUISL IOCTYIUIEHUS BOJbI B Opranu3M pacteHuil. Habmonenue, nposeaenue u
00BSICHEHUE ONBITOB MO HAOIIOAEHUIO TETJIOBOTO PaCIIMPEHUS Ta30B, KUJ-
7. Tennosoe pacimpenne u cxarue KocTell ¥ TBEpAbIX Ted. OObsICHEHHE COXpaHeHHsI 00bEMa TBEPIBIX T, Te-
KY4eCTH KHUAKOCTHU (B TOM YHCIIE, PA3HUIIBI B TEKYUECTH AJIsI Pa3HBIX JKUI-
8. Temnepatypa. CBsi3k TEMIEPATY- | kocreit), gaBnenns rasa. [[poBeIeHHE OMBITOB, AEMOHCTPHPYIOIINX 3aBHCH-
PEL CO CKOPOCTRIO TEILIOBOT'O MOCTb JIaBJICHHS BO3/yXa OT €ro 00bEMa U HarpeBaHus WIN OXJIAXKJICHHS, U
ABUAKCHHA 9aCTHIL UX O0BSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO yUeHHs. AHAIU3 IpaK-
9. BrytpenHsist oneprust. CriocoOs! TUYECKUX CUTYallUi, CBA3aHHBIX CO CBOMCTBAMU I'a30B, JKUJIKOCTEN U TBEP-
W3MEHEHHMSI BHYTPEHHEH SHEPTUH | jpIx Tej
10 Buns!l Tenonepenaun

O6ocHoBaHMe MpaBuII U3MepeHus TemnepaTypbl. CpaBHEHUE Pa3IUYHbBIX




11.

12

VYpoxk-konpepenuus "[Ipakruye-
CKO€ HCII0JIb30BAaHHUE TEIUIOBBIX
CBOMCTB BEILLIECTB U MAaTEPHAJIOB B
LeJsIX dHeprocoepekeHus "

13

KonndecTBo TemIoThL. Y aeIbHas
TCIIIIOCMKOCTD

14

VYpaBHEHHE TEIIIOBOTO OanaHca.
TenynooOMeH U TENI0BOE paBHO-
BecHe

15

JlaboparopHas pabora "Hccneno-
BaHUE SBJICHUS TEIJI00OMEHa MpH
CMEIIIMBAHUU XOJIOTHOU U TOPSI-
4yel Bob!"

16

PacueT konuuecTBa TEMIOTHI, HE-
00X0IMMOT0 JIJIsl HarpEeBaHMS Te-
J1a ¥ BBIICTISIEMOTO UM TIPH OXJIa-
KIEHUN

17

JlabopaTtopHas pabota "Onpeje-
JIeHUE YAETbHOUN TeMI0eMKOCTH
BemecTsa"

18

DHeprus TOIMBa. Y IenbHas
TEIJI0Ta CTOPAHUS

19

IInaBnenue u OTBCPACBAHUC KpU-
CTAJUTMYECKHUX TeI. Y IenbHas
TCIJIOTA IJIaBJICHUA

20

JlabopaTtopHas padota "Onpee-
JIEHUE YACTbHOU TeIIOTHI IJIaB-
JeHus 1paa"

21

ITapooGpazoBaHue U KOHJEHCA-
nus. Mcnapenne

Kunienne. Y nenpHas TemwioTa na-
poo0Opa3oBaHus U KOHICHCAINH.

Croco0O0B M3MEPEHUs U LKl Temreparypsl. Habmronenue u o0bsicHeHne
OIIBITOB, IEMOHCTPUPYIOIINX U3MEHEHHE BHYTPEHHEH 3HEPruM Tena B pe-
3yJIbTaTe TeIIonepeaaun 1 padboTsl BHeIHUX cuil. Habmonenue u o0bsicHe-
HUE ONBITOB, 00CYX/I€HHE IPAKTUYECKUX CUTYaLUuH, IEMOHCTPUPYIOIIUX
pa3IuyYHbIE BU/IbI TETJIONEPEIaYH: TEMIIONPOBOIHOCTD, KOHBEKIIMIO, U3ITY-
yeHue. MccnenoBanue siBieHUs TEII000OMEHA IPU CMELIMBAHNUHN XOJIOAHON U
ropsiueid Boabl. HaOnroaeHne ycTaHOBIEHMSI TEMIJIOBOIO PABHOBECUS MEXKY
ropstuei U XoJa0aHOM BoAon. Onpeaenenne (M3MEpEeHHEe) KOJTUYECTBA TEILIO-
Thl, IOJIyYUEHHOT'0 BOJOH MPH TEMJIO0OMEHE C HArPEThIM METAIMUYECKUM
munHApoM. Onpesenenue (M3MepeHne) yaenbHOM TeII0éMKOCTH Belle-
cTBa. Pelienue 3aaa4, CBA3aHHBIX C BBIYMCICHUEM KOJIMUYECTBA TEIJIOTHI U
TEMI0OEMKOCTH MIPU TeIJIO0OMeHe. AHAIN3 CUTyallui IPaKTHYEeCKOTO UC-
10JIb30BAHUS TEIUVIOBBIX CBOMCTB BEILIECTB U MaTepUaoOB, HAIPUMED, B Lie-
JSIX SHEProcOepex eHus: TeIIOU30IIsLuUs, SHEeprocoeperaroye Kpbliu,
TEPMOAKKYMYJIATOPHI U T. A. HabntoieHue siBieHuii ncnapeHus U KOHAeHca-
nuu. ViccnenoBanue mporecca UCIapeHus pa3aInyuHbIX KuakocTei. O0bsc-
HEHUE SIBJICHUN NCIIApEeHUs U KOHJIEHCAlUU Ha OCHOBE aTOMHO MOJIEKYJISp-
Horo yueHust. HaGnronenue u o0bsicCHEHUE Mpoliecca KUIEHUs], B TOM YHCIe
3aBUCHMOCTH TEMIIepaTypbl KUIIEHU OT JaBieHus. Onpenenenue (u3mepe-
HHUE) OTHOCUTENIbHOM BIaKHOCTH Bo3yxa. HabmroneHue nporuecca riasie-
HUS KPUCTAJUIMUECKOT0 BEIIECTBa, HanpuMep, Jbaa. CpaBHEHUE IPOIECCOB
TUTaBJICHUSI KPUCTANIMYECKUX TEJ U pa3MArdeHUs pH HarpeBaHUU aMop Q-
HbIX Tesl. Onpenenenne (M3MepeHne) yAeabHON TeNI0ThI MIaBJISHUS JIba.
OOBbsicHeHHE SBJIEHUH MJIaBJIEHUS U KPUCTAUTU3AI[MM HA OCHOBE aTOMHOMO-
JIeKyJIIpHOTO yueHus. Perenue 3a1ad, CBSI3aHHBIX C BHIYMCIEHUEM KOJINYe-
CTBa TEIJIOTHI B ITpOIEccax TEIUIONepeiaul PHY TUIABJICHUN U KpUCTAIUIN3a-
LU, UCTIAPEHUH U KOHJEHCAUU. AHAJIN3 CUTYallui IPAKTUYECKOIO IpUMe-
HEHUS SBJICHUM IJIaBJICHUS U KPUCTAJUTM3AIUH, HAaIPUMEp, MOTydeHHE
CBEPXUYHUCTBIX MaTepHAJIOB, COJIeBast rpejka U JAp. AHaiIU3 paboThl U 00BsIC-
HEHUE MPUHIUIA IeHCTBUS TEIIOBOTO JIBUraTels. Brluucienrue KonuuecTBa
TEIUIOTBI, BBIIEISAIOLIET0OCs IPY CTOPAaHUHU PA3JIIMYHBIX BUIOB TOILIINBA, U
KIIJI nBurarens. O0CyXaeHre YKOJOTUUECKUX TTOCIECTBUN UCTIOIh30Ba-
HUS ABUTATEIEH BHYTPEHHETO CTOPAHMsI, TEIUIOBBIX U THIPOIEKTPOCTAHLIUN
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22

23

24

25

26

27

28

3aBUCUMOCTb TEMIIEPATypPhl K-
IICHUS OT aTMOC(EPHOTO JaBiie-
HYSI

Bnaxxnocts Bo3ayxa. JlabopaTtop-
Has padota "OmnpezneneHue OTHO-
CUTEJIbHOM BJIAKHOCTH BO3Ayxa"

Pemenue 3anau Ha onpenenenue
BJI&KHOCTH BO3/yXa

[TpuHIHMITBL paOOTHI TEMIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuTaTeNns BHYTPEHHETO Cropa-
HUsA

KIIJI renmoBoro asurarens. Tem-
JIOBEIE JBUTATEININ U 3alllUTa
OKpY’Karollen cpeibl

3aKoH COXpaHEHHUs U MpeBpallie-
HUS SHEPTHH B TETUIOBBIX MPOIIEC-
cax

[ToaroToBka Kk KOHTPOJIBHOM pa-
0ote no Teme "TemnnoBkie sABIIE-
Hus. 3MeHeHune arperaTHbIX Co-
CTOSTHUH BemecTBa"

KonTponbhas pabota no teme
"TermnoBble siBIcHUA. M3MeHenne
arperaTHBIX COCTOSIHHI Bellle-
cTtBa"

29

30

Tema 2. JnekTpuueckue
U MATHUTHBIE SIBJICHUS

DnekTpusanus tei. /[Ba poaa
AIEKTPUUECKUX 3apsI0B

VYpok-uccnenosanue "IneKTpu-
3auust Teld UHIYKIUEH U mpu co-
IIPUKOCHOBEHUN"
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31

32

B3anMozeincTere 3apsyKeHHbBIX
ten. 3akoH Kynona

33

DnekTpuyeckoe nosie. Hamps-
KEHHOCTD 3JIEKTPUUECKOI0 MOJIS.
[IpuHIMI Cyneprno3uIuu K-
TPUYECKUX MOJIEH

34

Hocurenu snextpudeckux 3apsi-
JI0B. DJIEMEHTApHBIN 3apsi.
Ctpoenue atoma

35

[IpoBOAHMKYN U AUAIIEKTPUKH. 3a-
KOH COXPaHEHUSI INEKTPUIECKOTO
3apsaa

36

Pewrenue 3ana4 Ha npUMEHEHUE
CBOMCTB 2JIEKTPUYECKHUX 3aps0B

37

DNEeKTPUUECKUN TOK, YCIOBUS €ro
cyuiecTBoBanus. McTouHuku
JNEKTPUYECKOTO TOKA

38

JIeNCTBUA DIEKTPUYECKOTO TOKA

39

VYpok-uccnenosanue "Jleiictue
AIEKTPUYECKOTO TOJIS Ha TIPO-
BOJIHUKH M TUAIEKTPUKH"

40

DNEeKTPUYECKUM TOK B MEeTaJlJIaxX,
KUAJKOCTSX U ra3ax

41

OnexTpuyeckas LEemnb U €€ co-
CTaBHBIC HaCTHU

42

Cuna Toxka. JlabopartopHas pabota
"N3mepeHue u perylupoBaHue
CWJIBI TOKA"

DIEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JIaGoparopnas pado-

Habnroienue u npoBeieHre OMBITOB MO 3JEKTPU3AIUH TEJ PU COMPUKOC-
HOBEHUH U HAYyKuMend. Habmonenue u o0bsicCHEHNE B3aUMOAECUCTBUSI OHO-
MMEHHO U Pa3HOUMEHHO 3apsKeHHBIX Tell. OObsCHEHNE IPUHITUNA JEHCTBUS
anekTpockona. OObICHEHHE SIBJICHUHN 3JICKTPHU3AIUU TTPH CONPUKOCHOBEHUH
T€JI U UHAYKLHMEN C UCTIOIb30BAHUEM 3HAHUNA O HOCUTEIISAX AIIEKTPUUECKUX
3aps70B B BellecTBe. Pacno3HaBanue u 00bsICHEHHUE SBJICHUHN 3JIEKTPU3aLUU
B MTOBCETHEBHOM >ku3HU. Habmtonenre u 00bsICHEHHE OTBITOB, UILTIOCTPHU-
PYIOIINX 3aKOH COXpPaHEHUS JIEKTPUIECKOTO 3apsaa. HabmoaeHue onsIToB
110 MOJIETTMPOBAHUIO CUJIOBBIX JIMHUH 3JIeKTpUueckoro nojs. Mccnenoanue
JCHCTBHS SJICKTPUYECKOTO TI0JISl Ha MPOBOTHUKHU U TUAICKTpuku Habmroe-
HUE Pa3INYHBIX BUIOB ACHCTBUS SJIEKTPUUECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICHCTBUSI B TIOBCETHEBHOM xu3HU. HabmoneHre BOSHUKHOBEHUS Ta-
30BOTO pa3psAa U SJEKTPUUECKOTO TOKA B xKUAKocTH COOpKa U UCTIBITAHUE
AJIEKTPUYECKOM IIEMHU TTOCTOSIHHOTO TOKa. MI3MepeHne CHilbl TOKa aMIepMeT-
poMm. M3MepeHue 351eKTpUuecKoro HanpsuKeHHs BobTMeTpoM. [IpoBenenue
1 00BSICHEHHE OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTH JJIEKTPUUECKOTO
CONPOTHUBIIEHUS TPOBOIHUKA OT €r0 JIJIMHBI, MJIOIIAU ONEPEYHOro ceue-
HUs 1 Marepuana. MccnenoBannue 3aBUCUMOCTH CHIIBI TOKA, IIPOTEKAIOIIETO
4yepe3 pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS! Ha PE3UCTOPE.
[TpoBepka nmpaBuiIa CIIOKEHUS HAMIPSHKEHUN IPU NTOCJIE0BATEIBHOM COEIU -
HEHUHU JIBYX pe3ucTopoB. [IpoBepka npaBuiia aJist CUIIbI TOKa NpH napad-
JIETTHOM COEIMHEHUH PE3UCTOPOB. AHAIN3 CUTYAIIMH MMOCIEI0BATEILHOTO U
MapajieIbHOTO COEIMHEHUS IPOBOJHUKOB B IOMAIIHUX JIEKTPUUYECKUX Ce-
Tsax. Permenue 3a1a4 ¢ ucnoiab3oBanneM 3akona Oma u popmyi pacuéra
3IEKTPUUYECKOTO COMPOTUBIIEHUS TP MOCIEA0BATEIHHOM U MapallIeTbHOM
COCTMHEHUH MPOBOAHUKOB. Oripeesienne padoThl JJIEKTPHIECKOTO TOKa,
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43

Ta "V3Mepenue u peryinupoBaHue
HanpspKeHus"

44

COHpOTI/IBJ'IeHI/Ie IMpOBOAHHKA.
YaeneHOE COIIPOTUBJICHUC BCIIC-
CTBa

45

JlaboparopHas padora "3aBucu-
MOCTb JIEKTPUIECKOTO CONPO-
TUBJICHUA IIPOBOJHHUKA OT €ro
JUTMHBI, TUIOLIA]IU TIONIEPEYHOTO
ceueHus u marepuana”

46

3aBUCUMOCTb CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydacTKa [enu

47

JlaboparopHas pabora "Hccneno-
BaHUE 3aBHCUMOCTH CHJIbI TOKA,
MAYIIETO Yepe3 pe3nucTop, OT COo-
MPOTHUBIICHUSI PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucTope”

48

IlocnenoBaTenbpHOE U napajijiejib-
HOC COCITMHCHU ITPOBOAHUKOB

49

JIaGoparophas pabota "IIpoBepka
IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN
IIPU MOCJIEI0BATEIBHOM COE/TH-
HEHUU JIBYX Pe3UCTOpPOB"

50

JIaGoparophas pa6ota "IIpoBepka
MIpaBHJIa JUIS CHITBI TOKA TIPH T1a-
pajUIeTIbHOM COEIMHEHUH Pe3H-
CTOpOB"

Pemenwue 3ana4y Ha mprUMEeHEHHE
3akoHa OMa a1 pa3InyHOTO CO-
€IMHEeHUS TPOBOIHHUKOB

MIPOTEKAOILEro Yepe3 pe3uctop. OnpeeneHne MOLUTHOCTH JIEKTPUIECKOTO
TOKa, BBIACIIIEMON Ha pe3uctope. MccienoBanne 3aBUCUMOCTH CUIIBI TOKa
yepes JIaMIouKy OoT Hanpsbkenust Ha Heil. Onpenenenne KII/] narpesarensi.
UccnenoBanue npeoOpa3zoBaHus S3HEPTUU TPU MOABEME TPy3a dJIEKTPOIBHU-
rareneM. OObsICHEHUE YCTPOWCTBA M MIPUHIIUIA JEHCTBUS TOMAITHUX JICK-
TpOHarpeBaTeNbHbIX MPUOOPOB. OOBICHEHNE TPUYUH KOPOTKOTO 3aMbIKAHUS
U NIPUHLMIIA JEHUCTBUSA IJIaBKUX NpefoxpanuTene. Pemenne 3amad ¢ uc-
MoJib30BaHueM 3akoHa Jxoyna—J/lenna

HccnegoBanue MarHUTHOTO B3aUMOJEHCTBUSI MOCTOSIHHBIX MarHuToB. M3y-
YeHHE MarHUTHOTO MOJIsl OCTOSIHHBIX MAarHUTOB MPH UX O0BEANHEHUU U
pasnenenun. MccenaenoBanue MarHUTHOTO B3aUMOZCHCTBUS TOCTOSTHHBIX
MarHuToB. M3yueHne MarHuTHOTO MoJisi MOCTOSSHHBIX MAarHUTOB IIPU UX 00b-
€AUHEHUH U pasaesneHuy. [IpoBeaeHune onbITOB 0 BU3YaIM3allHy OIS 110-
CTOSIHHBIX MarHuTOB. 3yueHue siBjieHus HaMarHu4MBaHus BeulecTna. Mc-
CJIEIOBAaHHE JIEHCTBHS JIEKTPUUECKOIO0 TOKA HA MarHUTHYIO CTpelKy. IIpo-
BEJICHUE ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA
KaTyIIKHA C TOKOM M MarHuTa OT CUJIbl M HAIIPpaBJIEHUS TOKA B KaTyIIKE.
AHanu3 cuTyaluii IpakTHYeCKOTro MPUMEHEHUS 3JI€KTPOMAarHUTOB (B OBITO-
BBIX TEXHHUUYECKUX YCTPONCTBAX, MPOMBIIIJICHHOCTH, MeaulnHe). M3ydyenne
JEMCTBUS MAarHUTHOTO I0JI1 HAa IPOBOJHUK € TOKOM. M3ydueHue neicTBus
anektpoasurarens. Mamepenue KII] anextpoaBuraTenbHOM YCTaHOBKH.
PacniozHaBaHue ¥ aHanU3 pa3InYHBIX IPUMEHEHHUH 2JIEKTPOABUTATEIEH
(TpaHcnopT, OBITOBBIE YCTPOICTBA U Ap.)

OnBITE IO HUCCICIOBAHUIO SABJICHUA 3J'IeKTpOMaFHI/ITHOI71 WHAYKOHUU: UCCIIC-
JOBaHHUC W3MEHEHMI 3HaYEHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKa
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51

52

PaboTa 1 MOLTHOCTB 3IEKTpHUe-
CKOro TOKa. 3akoH J[>koysi-
Jlenna

53

JlabGopaTopHas padota "Onpee-
JIeHHe pabOThl U MOIIHOCTH DJIEK-
TPUYECKOTO TOKA"

54

DNeKTpUYecKue ey U noTpedu-
TEJN JIEKTPUUYECKOM SHEPTUH B
obITy. KOopoTKoe 3aMbIkaHme

55

IToaroToBka K KOHTPOJBHOM pa-
60Te 1o Teme "DIeKTPHIECKUe
3apsbl. 3apsKEHHBIE TeJla U UX
B3aumoaercTBus. [locTosTHHBIN
3JIEKTPUYECKUM TOK"

56

KonTponbhas padota no teme
"DnekTpuuecKkue 3apsaasl. 3apsi-
YKEHHBIE TeJla U UX B3aUMO/IeH-
cTBUs. [1oCTOSAHHBIN dIIeKTpUYE-
CKHI TOK"

57

ITocTossHHBIE MATHUTHI, UX B3aH-
MoJIelicCTBHE

58

VYpok-uccnenosanue "M3yuenne
I10JIE€H IIOCTOSHHBIX MAarHUTOB"

59

MaruuTtHoe nojie. MarautHoe
noJjie 3eMJIHA U €0 3HaAUYEHUE TS
>KU3HH Ha 3eMIie

60

OmneIT OpcTena. MarHuTHoe mnojue
AJIEKTPUYECKOTr0 TOKa MaruHuTHoe
T10JI€ KaTYIIKU C TOKOM

[TpuMeHeHne AIIeKTPOMArHuTOB B
texHuke. JJaboparopuas pabota
"N3ydyeHne neiicTBUSI MarHUTHOTO
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T0JIs1 Ha MPOBOAHUK C TOKOM"

DNEeKTPOABUTATEb TOCTOSIHHOTO
ToKa. Vcronp30BaHme AIEKTPO-
JBUTATeNe B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlabGopaTopHas pabora "KoHcTpy-
HWPOBaHUE U U3yUeHUE pabOThHI
3JIEKTPOBUTATEINS "

OnsiTel @apanes. 3aKOH AIeK-
TpOMarHuTHOM UHAyKuuu. [Ipa-
BWIO JIeHna

Onekrporenepatop. Criocodbl mo-

JIy4E€HUS dJIEKTPUUECKOW SHEPTUU.

9J'IeKTpOCTaHI_II/II/I Ha BO300OHOBJIA-
CMBIX UCTOYHUKAX SHCPIUun

IToaroToBka K KOHTPOJBHOM pa-
6ote no Teme "DIeKTpUUecKue u
MarHuTHBIE sIBJIeHUs"

KonTponbhas padbota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SIBJICHUS "
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68

PesepBHoe Bpems (34)

Pesepaubiit ypok. Pabora ¢ Tek-

ctamMu o teme ""TemnoBbIe sIBJIE-

Hus"

PezepBHblil ypok. Pabota ¢ Tek-
ctamu 1o Teme "[1oCTOsTHHBIN
NIEKTPUYECKUH TOK"

Pesepubrit ypok. Pabora ¢ Tek-
cTaMu 1o TemMe "MardauTHbIE SIB-
nenus"

Pemenne 3a7la4 1 TCCTOB 11O MPEABIAYIIUM TEMaM
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6. IlepedyeHb VU4€OHO-METOAMYECKUX CpeacTB 00vueHnusi, JOP

Bbu6nuoteka LIOK https://m.edsoo.ru/7f4181ce

7. IlepeyeHb 00S13aTEJIbHBIX JA0OPATOPHBLIX, MPAKTHYECKNX, KOH-
TPOJBLHBIX U IPYTUX BWJIOB PadoT

1. JJabopartophnast pabota "HcciaenoBaHue sBISHUS TEIJI000MEHA TPU CMEIIMBAHUHN XOJOTHON U
ropstaeil BOABI

2. JlaboparopHas padota "OnpeneneHne yaenbHON TETIOEMKOCTH BellecTBa"
3. JlJabopaTtopHas pabota "OnpeneneHne yaeIbHON TEIJIOTHI TUTaBICHUS Jibaa"
4. JlaGopartopHas padota "OmnpezeneHne OTHOCUTENbHOM BIaXXHOCTH BO3ayxa"
5. JTabopatopHas pabora "M3mepeHue u peryimpoBaHie CUJIbl TOKa"

6. JJaboparopnas padora "M3mepenne u peryJiupoBaHue HanpsoKeHus"

7. JlaboparopHas pabota "3aBUCHUMOCTb JICKTPHUECKOTO COMTPOTUBIICHHS IIPOBOJHUKA OT €TI0
JUTMHBI, TUIOLIAIU TIONIEPEYHOT0 CEYCHHUs U MaTepuaa'

8. Jlaboparopnast padota "lMccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, HIYILETO Yepe3 Pe3HcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha pe3ucTope”

9. JJaboparopHas padota "[IpoBepka npaBuiia cI0KEHHs HAIPSHYKEHUH TP MOCIIeA0BATEIbHOM
COETUHEHHH JIBYX PE3UCTOPOB"

10. JIabopaTtopHas pabota "IIpoBepka mpaBuiia Jyisi CHIIBI TOKA TIPH MapauIeIbHOM COSTMHEHUN
pe3ucropos”

11. JIJabopatopnas pabora "OmnpeneneHue padoThl U MOIIHOCTH IIEKTPUYECKOTO TOKa"
12. JlabopatopHas pabora "KoHcTpyrnpoBaHue U U3y4eHHE pabOTHI dJIEKTpoABUTATENSA"

1. KontponbHas padota o teme "Teroslie siBieHus. I3MeHeHne arperaTHbIX COCTOSTHUHN Be-
niecrsa”

2. KonrponbHas pabota no Teme "DiaekTpudeckue 3apsiibl. 3apsukeHHbIE Tea U MX B3auMoJIeH-
ctBu. [I0CTOSTHHBIN 3JIEKTpUYECKH TOK"


https://m.edsoo.ru/7f4181ce

S8.Kputepuu i HOpMBI OIEHKH PE3VJIbLTATOB 0CBOCHUS MPOrpam-
MBI 00VUAIOIIMMHUCH U chopMupoBaHHoOCTH Y Y /I

B ocHOBYy kpuTepueB OIEHKHA YYeOHOW ACSITETbHOCTH YYAIIUXCS TOJOKEHBI O0BEKTUB-
HOCTb W €UHBINA Moaxo. [Ipu 5 — 6ampHOM OlEHKE U1 BCEX YCTAaHOBJICHBI OOIIIE I 1aK-
TUYECKHUE KPUTEPUU.

Ouenka “5” craBurcs B ciyydae:

1. 3HaHus1, MOHUMAaHUS, TITYOUHBI YCBOEHUSI 00y4JarouMcs Bcero 00bEMa mporpaMMHOTO
MaTepuaa.

2. YMeHUs BBICNATD IT1aBHbIE MOJIOKEHUS B U3YYEHHOM MaTepuaie, Ha OCHOBaHHUH (ak-
TOB U MPUMEPOB 0000IIATH, JENAaTh BBIBOJBI, YCTAHABINBATH MEKIPEIMETHBIC H BHYT-
pUIpEeIMETHBIE CBA3HM, TBOPUECKH MPUMEHSET MOJyYeHHbIC 3HAaHUS B HE3HAKOMOU CUTYya-
1107078

3. OrcyTcTBUE OMIMOOK M HEJOUYETOB MPU BOCIIPOU3BEACHUN N3YYEHHOTO MaTepuana, mpu
YCTHBIX OTBETaX YCTpaHEHWE OTIEIbHBIX HETOYHOCTEH C MOMOIIBIO JOMOJIHUTEIbHBIX
BOIIPOCOB y4YUTENsl, COOMIOJECHUE KYIbTYpPbl MHCHBbMEHHOW M YCTHOM pedd, MpaBUI
o opMIICHUS TUCEMEHHBIX PadoT.

Ouenka “4”:

1. 3HaHue BCero U3y4E€HHOI O IPOrpaMMHOI0 MaTepuania.

2. YMeHuU# BbIACIATH [VIaBHBIE TIOJIOKEHUS B U3yUYEHHOM MaTepualie, Ha OCHOBaHUM (ak-
TOB U IPUMEPOB 000011aTh, J€NIaTh BHIBOABI, YCTAaHABIMBATh BHYTPUIIPEIMETHBIEC CBSI3H,
MIPUMEHSATD MOJTYyYEHHBIC 3HAHUS Ha MTPAKTHUKE.

3. He3nauutesnbHbie (HErpyOble) OMIMOKN U HEAOUETHI IPU BOCIPOU3BEICHUU U3YUEHHO-
ro Marepuaina, COOJII0IEHHE OCHOBHBIX MPAaBUJI KYJbTYypbl MUCbMEHHON UM YCTHOH peuw,
mpaBm1 0(OPMIICHHSI MIUCbMEHHBIX PadoT.

Ouenka “3” (ypoBeHb peACTABJICHUH, COYETAIIIMXCH C 3JIEeMEHTAMHU HAYYHbIX IOHATHH):

1. 3HaHMe M yCBOEHME MaTepuana Ha ypOBHE MUHUMAJBHBIX TPEOOBaHUM MpPOTrpaMMbl,
3aTpyJHEHHE MPU CAMOCTOSITEIbBHOM BOCIPOM3BEACHUU, HEOOXOJUMOCTh HE3HAYUTEN b-
HOM NMOMOIIM IIPENOAABATES.

2. YMeHue paboTaTh Ha YpOBHE BOCHPOM3BEIEHUS, 3aTPYAHEHUS [IPU OTBETaxX Ha BUAO-
MU3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy06oii omOKU, HECKOJIBKUX HETPYOBIX MPHU BOCIIPOU3BEACHUH U3yUYEHHOTO
MaTepuaia, He3HaYMTeIbHOE HECOOI0CHNE OCHOBHBIX MPaBHJ KYJIbTYpPbl MUChMEHHOMN
U YCTHOM peuu, mpaBuil 0pOpMIIEHUSI TUCbMEHHBIX padoT.

Ouenka “2”:

1. 3HaHue W ycBOEHME MaTepuaja Ha ypOBHE HHKE€ MUHHMAaJbHBIX TpeOOBaHHUI mpo-
rpaMMBbl, OT/IeJIbHbIE TPEICTABICHHUS 00 U3yYEHHOM MaTepuae.

2. OrcyTcTBHE YMEHMH paboTaTh Ha YPOBHE BOCIPOU3BEACHUS, 3aTPYJHEHUS MPU OTBE-
Tax Ha CTaH/JIapTHBIE BOIPOCHI.

3. Hanuune HeCKOMbKUX TPYOBIX OMIMOOK, OOJBIIOTO YKCiIa HETPYOhIX TIPH BOCITPOM3BE-
JICHUU M3Y4YE€HHOI'0 MaTepuaia, 3HaYUTeIbHOE HECOOJI0JICHHEe OCHOBHBIX MPaBUI KYJb-
TYpbl MUCbMEHHOM U YCTHOM peuu, npaBui oOpMIIeHHS MMCbMEHHBIX padoT.
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Onenka “1”:

CraBuTcs 3a MOJIHOE HE3HAHUE U3YYEHHOT0 MaTepHuaa, OTCYTCTBUE 3JIEMEHTAPHBIX yMe-
HUH U HaBBLIKOB.

YcTHBII OTBET.
Ouenka “5” craBurcs, ecJiv Y4YeHUK:

1) IToka3biBaeT rIyOOKOE ¥ MOJHOE 3HAHUE W MMOHMMAaHUE BCETO 00hEMA MPOrPAMMHOTO
Marepuaia; MoJIHOC MOHMMAaHHWE CYIIHOCTH pacCMaTpPUBAEMbIX MOHSTHUH, SBICHUA U 3a-
KOHOMEPHOCTEM, TEOPUH, B3aUMOCBSI3EH;

2) YMeeT coCTaBUTh MOJHBIM W MPaBUIBLHBIA OTBET Ha OCHOBE M3YYCHHOI'O MaTepHala;
BBIJICTISITh TJIABHBIC TOJIOXKEHUS, CAMOCTOSITENIBHO MOATBEPKIAATh OTBET KOHKPETHBIMHU
npuMepamu, (akTaMHu; CaMOCTOATEIbHO W apryMEHTHPOBAHO JIeJlaTh aHaiu3, 0000IIe-
HUS, BBIBOJBL. Y CTaHABIMBATh MEXKIIPEIMETHBIC (HA OCHOBE paHee MPUOOPETEHHBIX 3HA-
HUI) U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKU MPUMEHSTH MOJTYYCHHbIC 3HAHUS B HE3HA-
komo# curyaruu. [locnenoBarensHo, 4€TKO, CBA3HO, OOOCHOBAaHHO M 0€30IMO0YHO HU3-
narath y4eOHBIM MaTepuai; JaBaTh OTBET B JIOTUYECKON MOCIEI0BATEIILHOCTH C UCIIOIb-
30BaHHEM MPHUHATONW TEPMHHOJIOTHH; JCNaTh COOCTBEHHBIC BBIBOABI; (DOPMYIHPOBATH
TOYHOE OIPEICIICHUE U UCTOJIKOBAHNE OCHOBHBIX IMOHATHH, 3aKOHOB, TEOPHI; TIPH OTBETE
HE TOBTOPATH JOCIOBHO TEKCT y4eOHWKA; M3JIaraTh MaTepuai JUTEPATYypPHBIM S3BIKOM;
MIPaBWJIBHO U OOCTOSATENBHO OTBEYATh HA JOMOJHUTENbHbBIE BOMPOCH yuutens. CamocTo-
ATEILHO W PAlMOHAILHO WCIOJb30BaTh HATJISIHBIC IMOCOOUS, CIIPABOYHBIC MAaTEPHUAIIBI,
y4eOHHK, JAOMOIHUTENbHYIO JUTEPATypy, NEPBOMCTOUHUKH; IPUMEHAITH CUCTEMY YCJIOB-
HBIX 0003HAYCHUH TIPH BEJICHUHU 3aIMCEH, CONTPOBOXKIAIONIUX OTBET; HCIIOJIb30BAHKE JIJIS
JI0Ka3aTeJIbCTBA BEIBOIOB M3 HAOJIOAECHHH U OIBITOB;

3) CamocCTOSTENbHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSET MOIY4YEHHbIEC 3HAHUS B pe-
eHnH npo0JIeM Ha TBOPUECKOM YpPOBHE; JOMYyCKaeT He Oojiee OJIHOTO Helouéra, KOTo-
PBIii JIETKO UCTIPABIISET 110 TPEOOBAHHIO YIUTEIIS; UMEET HEOOXOIMMBIE HABBIKH PAOOTHI C
npubopaMu, yepTexamu, cxeMamMu U rpadukaMu, COMYTCTBYIOIIMMH OTBETY; 3allUCH, CO-
MTPOBOX/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka “4” cTaBUTCS, €CJIM YYEeHHUK:

1) Iloka3piBaeT 3HaHUS BCEr0 M3YyYEHHOrO IMpOrpaMMHOro Marepuaina. /[aér monHslil u
MIPAaBUJIbHBIN OTBET Ha OCHOBE M3YUYEHHBIX TEOPUH; He3HAUUTENbHbIE OIIMOKH M Hel0uE-
THI TIPU BOCIPOM3BEACHUU HM3YYEHHOTO MaTepHaia, ONpENeICHUs TOHATHIA Jail HEemoJ-
Hble, HEOOJIbIIINE HETOYHOCTHU MIPU UCIOJIb30BAHUU HAYYHBIX TEPMUHOB UJIM B BBIBOJIAX U
00001IeHNAX U3 HAOJIOIEHUH 1 ONBITOB; MaTepHall M3JlaraeT B ONPEAESIEHHON Joruye-
CKOM MOCEA0BATEILHOCTH, MPU 3TOM JIONMYCKAeT OAHY HErpyOyro omuOKy Win He OoJee
JIBYX HEIOYETOB M MOKET X MCIPABUTh CAMOCTOSTEIBHO NMPH TPeOOBAaHUM WIIU TP He-
OOJIBIIION TTOMOIIM TIPETIOAABATEINS; B OCHOBHOM YCBOWJI y4eOHBIM MaTepual; MOATBEp-
KJIaeT OTBET KOHKPETHBIMM NPHUMEpPaMHU; MPaBUIbHO OTBEYAeT HAa JONOJHHUTEIbHbBIE BO-
MIPOCHI YUHUTEIIS.

2) YMeeT caMOCTOSITETIbHO BBIACIATH IJIaBHbIE MOJIOKEHHUS B U3YYEHHOM MaTrepuane; Ha
OCHOBaHMHU (HaKTOB M TPUMEPOB 0000IIATH, AETaTh BBHIBOJBI, YCTaHABIMBATH BHYTPH-
npeaMeTHble CBsI3U. [IpUMEHSTh MmonydyeHHble 3HAaHUS HA MPAKTUKE B BUAOU3MEHEHHOM
CHUTYyaluH, cOOI0OAAaTh OCHOBHBIE MPaBUiIa KYJIBTYPBl YCTHOW PEYH U COMPOBOKIAIOIICH
MUCHMEHHOM, HCII0JIb30BaTh HAyYHbIE TEPMUHBI;
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3) He oOmagaer 1OCTaTOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHON JUTEpaTypO, yueOHU-
KOM, MEePBOMCTOYHHKAMU (TIPABUIILHO OPHUEHTUPYETCS, HO paboTaeT MemiieHHo). Jlomyc-
KaeT HerpyOble HapyIIeHHs TPaBUiI 0()OPMIICHHUSI TUCbMEHHBIX PadoT.

Ounenka “3” craBuTCsl, €CJIN YYeHHK:

YCBOWJI OCHOBHOE COZIep)KaHue yuyeOHOro Marepuaia, HIMEeT MpoOebl B yCBOCHUH MaTe-
puaia, He MPETSITCTBYIOIIUE TATBHEHIIIEMY YCBOSHHIO IPOTPAMMHOTO MaTEpHaa;
MaTepHuall H3j1araeT HeCHCTeMAaTU3UPOBAaHHO, (parMeHTapHO, HE BCEria MOCIIE0BATENb-
HO;

MOKa3bIBaET HEJOCTATOYHYIO C(POPMUPOBAHHOCTH OT/AEIBHBIX 3HAHUI U YMEHUH; BBIBOJIBI
1 0000IICHUS apTyMEHTUPYET ¢1ab0, T0MYyCKaeT B HUX OIIMOKH.

JOMYCTHII OMIMOKY M HETOYHOCTH B MCIIOJIb30BAaHUM HAYYHOW TEPMHHOJIOTHH, OIpe/eIie-
HUS TIOHSATHI JaJl HEJOCTATOYHO YETKHCE;

HE HCIIOJIb30BAT B KAYECTBE JIOKA3aTENIbCTBA BBIBOABI M 000OIIEHUS M3 HAOIIOACHUH,
(aKTOB, OIBITOB WJIU JIOITYCTHIJI OIIUOKY MPH UX U3JI0KCHHU;

WCTIBITHIBACT 3aTPYAHEHHUS B MPUMEHEHUU 3HAHWN, HEOOXOIMMBIX JJISi pEIICHUs 3a/1ad
Pa3IMYHBIX TUIIOB, IPU OOBSICHEHUU KOHKPETHBIX SIBJICHUN HA OCHOBE TEOPHIA U 3aKOHOB,
WIH B IOATBEP)KICHHH KOHKPETHBIX TPUMEPOB IMPAKTUIECKOTO MPUMEHEHHS TEOPHii;
OTBEYAET HEIOJIHO Ha BOMPOCHI yUuTess (YIycKasi U OCHOBHOE), WJIM BOCIIPOU3BOJHUT CO-
JepKaHue TeKcTa ydeOHMKa, HO HEOCTATOYHO MMOHMMAET OTAENIbHBIC TOJIO0KECHUS, HMe-
IOIIME BYKHOE 3HAUCHHE B ITOM TEKCTE;

OOHapy>KUBAeT HEJAOCTATOUYHOE MOHUMAHHUE OTIENBHBIX IOJOXKEHUH IpPU BOCIIPOU3BEIe-
HUM TEKCTa y4eOHMKa (3amuceld, IEPBOMCTOYHUKOB) MJIM OTBEYACT HEIOJIHO Ha BOIPOCHI
YUUTEs, TOMYCKasi OAHY-JIBE TPYObIE OMINOKH.

Ounenka “2” craBuTCS, €CJIU YYeHHK:

HE YCBOWJI M HE PACKPbLI OCHOBHOE COJICP)KaHKE MaTepHalia;
HE JIeJIaeT BHIBOJIOB U 00OOIICHHUH.

HE 3HaeT U He TTOHMMAaeT 3HAYUTENbHYIO HIIM OCHOBHYIO YacTh MPOTPAMMHOTO MaTepuana
B IIpeJieax MOCTaBICHHBIX BOIIPOCOB;

WM UMeeT ciiabo cOpMUPOBAHHBIE U HEMOJHBIC 3HAHUS U HE yMEeT MPUMEHSTh UX K
PEIICHNI0 KOHKPETHBIX BOIPOCOB U 3aj1a4 M0 00pasiry;

WM TIpU OTBETE (Ha OJUH BOMPOC) JOMYyCKaeT Ooliee BYX rpyObIX OMIMOOK, KOTOPhIE HE
MOJKET UCTIPABHUTh Ja)Ke MIPH TOMOIIH YIUTEIIS.

Ounenka “1” craBuTCsl, €CJIU YYeHHK:
HE MOJKET OTBETUTH HU HA OJIMH U3 MTOCTABJIEHHBIX BOIIPOCOB;
MOJHOCTBIO HE YCBOMJI MaTepHall.
Ilpumeuanue.
[To okOHYaHMIO YCTHOTO OTBETa y4alllerocs IMeaaroroM Aaé€rcs KpaTKUW aHalIW3 OTBETA,
OOBSIBIIIETCSI MOTUBUPOBaHHAs OlleHKA. BO3MOXKHO NpUBJIeUEHHE APYTHX YUALIUXCS JUIs
aHaJIM3a OTBETA, CAMOAHAJIN3, IPEJI0KEHNE OLIEHKH.
OneHka caMOCTOAATEIbHBIX MHCbMEHHBIX H KOHTPOJILHBIX PadoT.

Ounenka “5” craBuTCsl, €C/IN YYCHHK:

BBITIOJTHIJT paboTy 0€3 OMMOOK U HEAOUYETOB;
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JOIYCTUI HEe O0jIee OHOro HeloueTa.
Ounenka “4” craBuTcs, €CJIM y4eHUK

BBITIOJTHWIT Pab0Ty OJHOCTHIO, HO IOMYCTHII B HEH:
He 0oJiee 0JTHOM HEerpyOOii OIMOKH U OJTHOTO HEJI0UEeTa;
WM He 0oJiee IBYX HEI0YETOB.

Onenka “3” craBuTCs, €CJIN Y4eHUK

MIPABUJILHO BBIITOJIHUJI HE MEHEE IMOJIOBUHBI pa0OThI HJIU JIOIYCTHII:

He Ooiee IBYX TPyOBIX OMINOOK;

nuu He 6os1ee oHOM TpyOoi U 0THON HErpyOOl OMIMOKHU M OJTHOTO HEJ0UEeTa;
WM He 0oJiee IBYX-TpeX HerpyObIX OUIHOOK;

WM OJIHOW HErpyOOi OIMMOKH U TPEX HEJ0UYETOB;

WJIH TIPU OTCYTCTBUU OIIUOOK, HO NMPU HATMYHH YETHIPEX -TISITH HEIOUETOB.

Ounenka “2” ctaBuTCS, €CJIN YYeHHK:

JOMYCTHJI YUCIIO OMIMOOK W HEJIOYETOB MPEBOCXOSINEE HOPMY, IIPU KOTOPOW MOXKET
OBITH BEICTABJIEHA OLIEHKA “37’;
WM €CJIM MPABUIBHO BBITIOIHIII MEHEE IMOJIOBUHBI pa0OTHI.

Ounenka “1” craBuTCS, €CJIN YYCHHK:

HE TIPUCTYMAJ K BBIMOJIHEHUIO paOOTHI;

WM NTPaBUIIbHO BINOIHUI He Ooiiee 10 % Bcex 3agaHuil.

Ipumeuanue.

1) Yuutens uMeeT npaBo MOCTaBUTh YUYEHUKY OLIEHKY BBIILLIE TOM, KOTOpas MPeaycMOTpe-
Ha HOpMaMH, €CIM YYeHUKOM OPUTHHAIILHO BBINIOJIHEHA paboTa.

2) OLeHKH ¢ aHAIN30M JIOBOJSITCS JI0 CBEICHMS YYaIIUXCs, KaK MPaBUiIo, Ha MOCIEeIYI0-
IIEM ypOKe, IpeAycMaTpuBaeTcsi paboTa Haj OMKUOKaMH, yCTpaHEeHHe TPOOETIoB.

OuneHka BbINOJTHEHNS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT
Ounenka “5” craBuTCs, €C/IN YYCHHK:

1) npaBUIIBHO ONPEAEIIHII 1IeTb OIBITA;
2) BBINOJIHWI PabOTy B MOJHOM 00BbEME € COONIIOIEHNEM HEOOXOAMMOM MOCe10BaTeNb-
HOCTH NPOBEJICHUS ONBITOB M U3MEPEHNUH;
3) camMOCTOATENbHO M PAIMOHAIBHO BBHIOpAJ M TMOATOTOBWIJ JUIsl OMBITA HEOOXOAUMOE
000pyZI0BaHHUE, BCE OIBITHI MPOBET B YCIOBHIX U peXHUMax, 00eCIeUMBaIOIUX MOTy4e-
HUE pe3y/lbTaTOB U BHIBOJOB C HAaMOOJIbIIEH TOUHOCTHIO;
4) Hay4yHO I'PaMOTHO, JIOTHYHO OMHcaj HaOIr0AeHUs U c(OPMYIUPOBAT BBIBOABI U3 OIBI-
Ta. B mpesicTaBieHHOM OoTYeTe MPaBUIbHO U aKKYpPaTHO BBITIOJIHIII BCE 3alUCH, TaOIUIBL,
PUCYHKH, YepPTEKH, rpadKH, BEIYUCICHHS U CIIENIAT BHIBOJIBL;
5) npaBWJIBHO BBHIMOJIHMI aHANIU3 norpenHoctei (9-11 kmaccer).
6) TpOSBISET OpPraHU3alMOHHO-TPYIOBbIE YMEHHMs (IOIJIEPKUBAET UYUCTOTY pabodero
MeECTa U MOPAJIOK Ha CTOJIE, JKOHOMHO HUCIIOJIb3YET PACXOHbIE MaTEpUaJbl).

7) BKCHEPUMEHT OCYIIECTBISET IO IJIaHy C Y4€TOM TEXHUKHU O€30MacHOCTH U
IpaBUJI paboTHI ¢ MaTepHajIaMUu U 000PYA0BaHHEM.
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Ouenka “4” craBuTcs, ecJiM YYeHUK

BBITIOJIHWIJI TPEOOBaHUS K OLEHKE “5”, HO:

OIIBIT MPOBOJIMII B YCIIOBHUSAX, HE 00€CIEUMBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPCHHIA,
1K ObLIO JIOMYIIEHO Ba-TPU HEJIOYETA;

uu He 6osee oHOM HerpyOoil OMMOKK U OJHOTO HEOYETa,

WJIM SKCTIEPUMEHT MPOBEJICH HE IMOJTHOCTHIO;

WIM B ONMMCAaHUU HAOIOMCHUN M3 ONBITA JIOMYCTHUI HETOYHOCTH, BBIBOJBI CJIENIa HEIOJI-
HEIE.

Onenka “3” craBuTCsl, €CJIN YYeHHK:

1. IpaBWJIBHO OMpPENCTHII IEJb OIbITa; PadOTy BBIOJHAET MPABUILHO HE MEHEE 4YeM
HAIOJIOBUHY, OJTHAKO O0BEM BBITIOJTHEHHOW YacTH TaKOB, YTO MO3BOJISICT MOJYYUTH Tpa-
BHJIbHBIC PE3YJIBTAThl U BHIBOJIBI 10 OCHOBHBIM, MPUHIIMITHAIIEHO BAKHBIM 3a/1adaM pado-
TBL,

2. unu noabop obopyaoBaHus, 00BEKTOB, MATEPUAIIOB, a TAK)Ke paOdOTHI MO HAYaIy OIbI-
Ta MPOBEII C TIOMOIIBIO YUUTEIIS, WIA B XOJI¢ TIPOBEJCHUS OTbITA U U3MEPEHUHN OBLIU J0-
MyIIEHBI OIUOKY B OMMCAHUU HAOII0IeHUH, POPMYIHPOBAHUH BHIBOJIOB;

3. ONIBIT IPOBOAMJIICS B HEPAIIMOHAIBHBIX YCIOBHSX, YTO MPHUBEIIO K MOIYUYCHUIO PE3yilb-
TaTOB ¢ OOJBIIEH MOTPEIIHOCTHIO; UM B OTUYETE OBUIH JOIMYIIEHBI B OOIICH CIOXKHOCTU
He Oosiee ABYX OmMMOOK (B 3amMUCSIX €AWHHII, U3MEPECHUSX, B BBIYHCICHUSX, TpaduKax,
Ta0IMIaX, CXeMax, aHAIKM3¢ MOTPEITHOCTEH U T.J1.) HE IPUHIIUIIMAILHOTO ISl JAHHOU pa-
OOTBI XapaKkTepa, HO MOBJIHSBIINX HA PE3YJbTAT BBHITIOJHEHUS; HIIM HE BBIIIOJHEH COBCEM
WJIU BBITIOJIHEH HEBEpHO aHayM3 norperrHoctei (9-11 kiacc);

4. normyckaet rpyOyro ommOKy B X0/€ IKCIIEpIMEHTa (B 00BSICHEHNH, B O(OPMIICHUH pa-
OOTBI, B COOJIFOICHUH TTPABUJI TEXHUKH O€30ITaCHOCTH P paboTe ¢ MaTepuaiamMu U 000-
pyIOBaHUEM ), KOTOPAsk HCIIPABIISETCS 110 TPSOOBAHHUIO YIUTEIIS.

Ounenka “2” ctaBuTCS, €CJIU YYeHHK:

1. He ompeAeNu CaMOCTOSATEIBHO IEJIb ONBITA; BBHIMOJIHII PabOTy HE MOITHOCTBHIO, HE
MOATOTOBUI HYKHOE 000pYZ0BaHHE U 00HEM BBIITOJIHEHHOM YacTH padOTHI HE TTO3BOJISET
C/IeNaTh MPABUIHHBIX BBIBOJIOB;

2. W OTIBITHI, U3MEPEHUS1, BEIYUCIICHUS, HAOIIOICHHUS MPOU3BOANIUCEH HETPABUIIHHO;

3. WM B X0Jie pabOThl U B OTYETE OOHAPYKUIINCH B COBOKYITHOCTH BCE€ HEIOCTATKH, OT-
MEYEHHBIE B TPEOOBAHUAX K OLIEHKE “3”;

4. momyckaet nBe (u Oosee) rpyObie OMMOKU B XOJAE SKCIEPUMEHTA, B OOBSICHEHUH, B
odopmiieHnn paboThI, B COONIIOIGHUN TIPABHI TEXHUKHU O€30MacHOCTH MpHU paboTe C Be-
IeCTBaMH ¥ 000pyIOBaHUEM, KOTOPBIC HE MOXKET MCIPABUTH JaKe 10 TPCOOBAHUIO YUH-
TeJs.

Onenka “1” craBuTCS, €CJIN YYCHHK:
MOJTHOCTBIO HE CyMeJT HauaTh U O(POPMHUTH OIIBIT;
HE BBINOJHSET paboTy;
IIOKA3bIBAET OTCYTCTBUE IKCIIEPUMEHTAIbHBIX YMEHUM;

He co0Jro1an WK rpy0o Hapymian TpeOoBaHus 6€30MacCHOCTH TPY/Ia.

Ilpumeuanue.
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1. B Tex cimydasx, Korja y4yamuiicsi mokasajl OpUrHHaJIbHBIN U Hanboliee palnoHaIbHbIN
MOJIXO/ K BBIIIOJHEHUIO pabOThI U B IpoLecce paboThl, HO He MU30eXkall TeX WIN UHBIX He-
JOCTATKOB, OIIEHKA 3a BBITIOJHEHUE PAOOTHI M0 YCMOTPEHHUIO YUUTENS MOXKET OBITh I10-
BBIIIICHA 10 CPABHEHUIO C YKa3aHHBIMU BBIILE HOPMAaMH.
2. OueHKH C aHAIU30M JOBOJATCS [0 CBEACHMS ydallluXcs, KaK MPaBUIIO, HA MOCIEAYIO-
oIeM ypOKE.

. OneHka yMeHui NPpOBOAUTH HAOIIOICHHS.

Ouenka “5” craBuTCS, €CJIM YYEeHHUK:

MPAaBUIIBHO 10 33JaHUI0 YUHUTEIIS TPOBEN HAOII0ACHNE;
BBIJICTIUII CYILIECTBEHHBIE IPU3HAKU Y Ha0II01aeMoro o0beKTa (mpolecca);
JIOTHYHO, HAYYHO I'PaMOTHO O(OPMHII Pe3yabTaThl HAOIIOJCHUN 1 BHIBOIBL.

Ouenka “4” craBUTCS, €CJIM YYEHHUK:

MPABUJIHHO 110 33IaHUI0 YYHUTEIIS TPOBEN HAOJIOACHNUE;

MPU  BBIICJICHUU CYIISCTBEHHBIX IPU3HAKOB Yy HalOomaeMoro obObekTa (mporiecca)
Ha3BaJl BTOPOCTEIICHHEIC;

JOMyCTHII HEOPEKHOCTH B 0()OPMIICHUH HAOIIIOJJCHUI U BHIBOJIOB.

Ounenka “3” craBuTCsl, €CJIN YYeHHK:
JOMYCTHJI HETOYHOCTHU U 1-2 omuOKM B IpOBEIeHNH HAOIIOACHUHN 110 33/1aHUI0 YUUTEIIS;
MIPU BBIJCIICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAOJII01aeMOT0 00beKTa (Ipoiiecca) Bblje-
JIWJT JINIIb HEKOTOPBIE;
nomyctui 1-2 ommOku B opopmiieHHH HaOII0ACHUI 1 BEIBOJIOB.

Ounenka “2” craBuTCS, €CJIU YYeHHK:
nomycTui 3 — 4 omuOKU B TPOBEICHUH HAOIOICHUH T10 3aJJaHUI0 YUUTEIIS,
HENPaBUIIbHO BBIAEIHII MPU3HAKU HAOII0JaeMOro o0bekTa (Iporecca);
nonycTtui 3 — 4 ommOKy B opopMIIeHUN HAOIOEHUM U BHIBOJIOB.

Ounenka “1” craBuTCsl, €CJIU YYeHHK:
He Brnaseer ymeHreM npoBOIUTh HAOIIOACHNUE.
Ilpumeuanue.

OIIGHKI/I C aHaJIM30M YMCHI/II\/JI IMPOBOAWTH Ha6J'IIOI[eHI/I$I AOBOJATCA OO CBCACHUA ydallluX-
C4, KaK IpaBUJIO, HA TOCICAYIOIIEM YPOKE, ITOCIIC CAauu OTU€TAa.

MeTpoBa HaTanus MOY cpeanas wkona
N2229 AgmupanTeiickoro

AHaTONbeBHA paiioHa
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