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1. HEJIM U 3AJIAYU OCBOEHUSA AUCIIUTIJINHBI

Leablo sBRsieTcs MOATOTOBKA OOYYaIOUIMXCS K HAy4YHO-MCCIEIOBATENbCKOM U IMPOEKTHO-
KOHCTPYKTOPCKOH JIeITETLHOCTSM 10 Hanpasienuto Oakanaspuara 08.03.01 «CtpoutenscTBo» (Ipoduiis
noJAroToBKU: IIpoMblIIITIeHHOE, TPaXKAAHCKOE U YHEPreTUUYECKOEe CTPOUTENILCTBO) MOCPEACTBOM obectie-
YEeHHUs ITANOB OPMHUPOBAHUS KOMITETEHIINH, peaycMoTpeHHbIX PI'OC, B yacTh NpeACcTaBICHHBIX HIKE
3HAHUM, YMEHUN U HaBBIKOB.

3anauu:

- I/I3y‘II/ITI) HOHSITI/II\/IIHI)II\/II annapaT, OCHOBHBIC TCOpeTI/I‘IGCKl/Ie IIOJIOKEHUA U METOAbI JUCIUIIIINHBI,

- OBJIAJIETh METOJAMH HAYYHOTO MO3HAHHS sl OOBSCHEHUS XUMUYECKUX SIBICHHUH IMpHu paboTe
o0opy10BaHus;

- Hay4UTh IPUMEHATH TEOPETUUECKIE 3HAHUS MIPHU PEIICHUH MTPAKTUYECKHUX 33]1aY;

- IPUBUTH HaBBIKH NPOBEICHUS 1a00PaTOPHOTO UCCIEI0BAHNUS.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OII BO

JucuuiuinHa « XMMHs» OTHOCUTCS K 0053aTeIbHOM YacTH IpOrpaMMBl.

Jlnst u3ydeHusl TaHHOM AMCUUIUIMHBI HEOOXOIWMBI 3HAHUS, YMEHHsS M HABBIKH, (HopMupyembie
IIPEAECTBYIOIIUMHU AUCIUAIIIMHAMMU:

Beicmias MaTeMartuka.

IlepeyeHp mocnenyromuX AUCLMIUIMH, AT KOTOPBIX HEOOXOIUMBI 3HAHMs, YMEHUS U HABBIKH,
(dbopMupyeMble JTaHHON TUCIUIUTMHOM:

Mertpornorusi, cepTUpHUKALM U KOHTPOJIb Ka4ecTBa,

[ToaroToBka K 3alUTe U 3alIUTa BBITYCKHOW KBaTM(PUKALIMOHHOM pabOTHI.

3. TPEBOBAHMUSI K PE3YJIBbTATAM OCBOEHUS IMCHUIIJIMHBI

OcBoeHue QUCHUIUIMHBI HANpaBJIeHO Ha (hOPMUPOBAHHE JIEMEHTOB CIIEIYIOIMX KOMIIETCHIUH B
cootBercTBUM ¢ ®PI'OC BO u OIl BO no ganHoMy HalpaBJIE€HUIO [TOATOTOBKH:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs MO JUCHHUILIMHE (MOYJ/II0), COOTHECEHHbIX
¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHIH

KoMnerennus NuankaTopbl 10CTHKEHUSI KOMITe- Pe3yabTarsl 00yyeHus
TeHI U
OIIK-1 Cnocoben OIIK-1.1 Mcnionb3yeT BO3MOKHOCTH | 3HAET: BaXKHEHIINE XUMUUECKHUE TIOHS-
pemiaTth 3a1a4uu COOTBETCTBYIOIIETO (PU3HKO- THSl U OCHOBHBIE 3aKOHBI XUMUU; KJIac-
po(hecCHOHATLHOW | MATEMATHYECKOTO anmapara npu pe- | CHpHUKAIUo 1 HOMEHKIIATypy Heopra-
NESTEIbHOCTH Ha HIeHUH TPO(HeCcCHOHANBHBIX 3aa4 HUYECKUX COCTMHEHUH.
OCHOBE MCIOJIb30Ba- YMeeT: MpoBOAUTH PACUETHI 110 ypaB-
HUS TEOPETHUECKUX HEHUSM XUMUYECKUX peakiuii, ohopMm-
Y TIPaKTUYECKHUX OC- JISITh PE3YNbTAThl IKCIIEPUMEHTAIIBHBIX
HOB €CTECTBEHHBIX U U TEOPETUYECKUX padboT, GopMyInupo-
TEXHUYECKUX HaYK, a BaTb BBIBO/IBI.
TaKk)ke MaTeMaTuye- Brnageer: MeToiaMy XMMHYECKUX U Ma-
CKOro armapara TEMaTUYECKUX PACYETOB; METOIAMU
00pabOTKH NOJTYyYEHHBIX Pe3yIbTaTOB.
OIIK-1.2 IlpumeHsieT MeTOIbI aHa- 3HaeT: MpUEeMbI OCYIIIECTBIICHUS TIPO-
7132 ¥ MOJIIMPOBAHUS MIPH pellie- CTeHIIero XMMHYECKOro SKCIEPUMEHTa
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HUH NPO(HECCHOHABHBIX 3a/1a4

U c1I0cO00B 00pabOTKHU €ro pe3yibTa-
TOB.

VYMeeT: MPUMEHSATh METObI XHMUYe-
CKHX M MaTeMaTH4YECKUX PacueTOB;
00pabaThIBaTh MOTyYaeMbIe pe3yIbTa-
THI.

Brageer: MeToaMu XUMHYECKUX U Ma-
TEeMaTHYECKHX PAcYeTOB; METOIaMH
00pabOTKH NOTYYaEMbIX PE3yJIbTaTOB.

OIIK-1.3 ®opMynupyeT KpuTepuu
KCIIOIb30BAHUS TEOPETUUECKUX U
MPAKTHUYECKUX OCHOB €CTECTBEHHBIX
Y TEXHUYECKUX HAYK MPU PEIICHUN
npodeccuoHaIbHBIX 3a7a4

3HaeT: BayKHEHUIINE XUMHYSCKHE TTOHS-
THSI 1 OCHOBHBIE 3aKOHBI XMMHUU,
YMeeT: UCII0Ib30BaTh TEOPETHUCCKUE U
MPAKTHYECKHE OCHOBHI €CTECTBEHHBIX U
TEXHUYCCKUX HAYK IIPH PEIICHUU TIPO-
dbeccuoHaIbHBIX 3a/1a4.

Bnageer: Merogamu oOpabOTKH MOTy-
JaeMbIX PE3yJIbTATOB.

OIIK-1.4 Onpenenser COOTHOLIEHUE
CPEACTB TEOPETUYECKOT0 U IKCIIEPU-
MEHTAJIbHOT'O UCCIIEIOBAHMSI IPU

pemeHuu npodecCHoHaNbHBIX 3a/1a4

3HaeT: BKHEHIIINE XUMHYECKHE TTOHS-
THUA 1 OCHOBHBIC 3aKOHbBI XUMHWH; ITPHUC-
MBI OCYIIECTBIICHHS TIPOCTEHUIIETO XU-
MHYECKOT'0 SKCIIEPUMEHTA ¥ CIIOCOO0B
00paboOTKHU ero pe3ybTaToB.

VYmMmeer: MNPUMCHATH MCTOAbI XUMHUYC-
CKHMX U MATEMaTHYECKUX PACUCTOB;
00pabaThIBaTh MOTyYaeMbIe pe3yIbTa-
THI.

BHaI[eeT: METOAAMHU XMMUYCCKUX U Ma-
TEMATUYECKHX PACUYCTOB; METOIAMU
00pabOTKH NOTYYaeMbIX PE3yJIbTaTOB.
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4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHbI

CTpyKTypa IMCUMIIMHBI:

Cecens 1 Ceccns 2 Ceccus 3 Wroro 3a kypc

AxafieMn4ecKuX 4acos AkafieMn4eckmx Yacos AkafieM14eckmx Yacos AxaZeM14eCKHX 4acos
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OBO3HAYEHMUA:

Buabl npoMe:XyTOYHOM aTTecTAMHU (BUIAbI KOHTPOJIA):
OK3 - K3aMEH;

3a0 - 3a4eT ¢ OLEHKOM;

3a — 3auer;

Buael pador:

KoHTakT. — KOHTakTHas paboTa 00yJarommxcs C MpenoiaBaTesieM;
Jlex. — NeKMOHHBIE 3aHATHS;

JIa6.— mabGopaTopHbIie pabOTHI;

IIp. — mpakTHyecKne 3aHATHUS;

KPII — xypcoBast paboTta (KypcoBoil IPOEKT);

PI'P — pacuetHo-rpaduyeckas padora (pedepar);

CP — camocTosTenbHas paboTa CTyI€HTOB;

3.6.— 00bEeM AUCUUIUINHBI B 3a4ETHBIX €IHMHUIIAX.
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Conepmanne AUCHUIIJIMHBI

HaumenoBaHue BHUAO0B 3aHATHH U TEMATHUK, COACPKAHUEC

JlexumonHble 3aHATHS 4 T. 10 2 Yaca (8 JyacoB):

1.1 Crpoenne aroma. KBaHTOBBIC UHnCIIa.

1.2 DHepreTrka XUMUYECKUX MTPOLIECCOB.

1.3 DNeKTpOXUMUYECKUE CUCTEMBI. Y CTPOHCTBO U YCIOBUS pa0OThI ralbBAHHUECKHUX 3JIEMEHTOB.
1.4 Koppo3ust MeTauioB. MeTo bl 3a1IUThI METAJVIOB OT KOPPO3UHU.

JlabopaTtopubie paboTsl 2 mT. 110 2 yaca (4 Jyaca):

2.1 TanpBannueckuii aneMenT. OBlaJieHHe METOIUKON COCTABIICHUS TaTbBAHUYECKHX IETICH U 13-
MEpEeHHUsI HaIllPsHKEHUS FaJIbBAHUYECKUX 3JIEMEHTOB.

2.2 Koppo3usi MeTayuloB. 3aluTa OT KOppo3uH. M3yueHue ycioBuil BOSHUKHOBEHUS! KOPPO3UOH-
HBIX MUKPOTaJIbBaHMYECKHUX AJIEMEHTOB, SIBJICHUS MOJSIPU3ALMU U JENOJSPU3ALUN TPU KOPPO3HUHU.
3HAKOMCTBO C HEKOTOPHIMU METOAAMH 3aITUThl METAJJIOB OT KOPPO3HH.

[TpakTuyeckue 3ausaTHs 2 WT. 1o 2 yaca (4 Jaca):
3.1 DNeKTPOXUMHUYECKUE CUCTEMBI. | allbBaHUYECKUH SJIEMEHT.
3.2 Koppo3ust MeTayuioB. 3amuTa OT KOPPO3HH.

PacuetHo-rpaduueckas paboTta o Kypcy «XUMHUs»

CamocrositenbHas pabota ctyaeHToB (155 gaco):

CamocTrosiTesbHasi padora no treme 1. HoMenknatypa Heopranndeckux Bemiects. Kiaccel Be-
mectB. KonuenTpanus pactBopos. (15 yacos)

- U3y4YEeHHE TEMBbI [10 PEKOMEHI0BAHHOM JTUTEpaType, BHIINOJIHEHNE PAaCUETHO-TpadudecKoil paboThl.
CamocTosiTesibHasi padota no teme 2. Ctpoenue aroma. KBantobie uncna. [lepuoandeckuii 3a-
KOH 1 nepuoanyeckas cucrema J[.M. Menneneera. (15 gacoB)

- U3y4YEHHE MaTEePUAJIOB JIEKLIUI, U3yYEHHUE TEMBI 110 PEKOMEHI0BAHHOU JIUTEPATYPE, BHIIIOJIHEHUE
pacuy€THoO-rpaduIecKoit pabOTHI.

CamocTosiTeibHasi padoTa no Teme 3. XuMuueckas cBsi3b. KomriekcHble coennHenus. (15 4acoB)
- U3y4YEeHHE TEMBbI [10 PEKOMEHIOBAHHOM JTUTEpaType, BHIINOJIHEHNE PAaCUETHO-TpadudecKoil paboThl.
CamocrosiTeibHast pa6oTa nmo TemMe 4. TepmoHaMHUKa. DHEPreTHKAa XUMHYECKHX TporieccoB. (15
9JacoB)

- U3y4YEHHE MaTEepPHAJIOB JIEKIIMI, U3y4YEHHUE TEMBbI 110 PEKOMEHI0BAHHOU JTUTEPATypE, BHIITOJIHEHUE
pacuy€THoO-rpaduIecKoit pabOTHI.

CamocrosiTesibHas padoTa no Teme 5. Xumudeckasi KuHeTHKa. (15 gacos)

- U3y4YEeHHE TEMBI 110 PEKOMEHIOBAHHOM TUTEpaType, BHIMOJIHEHNE PAaCUETHO-TpadudecKoil paboThlI.
CamocrosiTeibHas padora mo teme 6. PactBopbl. PacTBops! a5ekTponuToB. PacTBopbl Manopac-
TBOPUMBIX coeauHeHuit. pH pactBopos. (15 yacoB)

- U3y4eHHUE TEMBI TI0 PEKOMEHIOBAaHHOM JIUTEPAType, BBHITIOTHEHUE pacuETHO-TpaguuecKor paboOTHI.
CamocTrosiTejibHasi padoTa mo Teme 7. OKHUCIUTEIBPHO-BOCCTAHOBUTEIbHBIE peakiuu. (15 gacoB)

- U3yYeHHUE TEMBI TI0 PEKOMEHIOBAaHHOM JIUTEpaType, BHIIOJTHEHUE pacUETHO-TpaguuecKor paboTHI.
CamocTrosiTejibHasi padoTa 1o Teme 8. YCTpOMCTBO U YCIOBHS pabOThI ralbBAHUYECKHUX AJIEMEH-
TOB. (17 yacoB)

- U3y4YeHHE MaTepHaiOB JIEKIIHUiA, U3y4YeHHE TEMbI II0 PEKOMEHI0BAHHOMH JIUTEpaTypE, BHITOTHEHUE
pacuérHo-rpaduyeckoit padboTsl. [loaroToBka K mpakTHueckomy 3aHsaTHio Ne 1, moIroToBKa K ja-
O6opaTopHoii pabote Ne 1.

CamocrosiTeibHast padoTa 1o Teme 9. DIEKTPOIN3 paciIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIIH-
TOB. (15 "gacoB)

- U3y4eHHUE TEMBI TI0 PEKOMEHIOBAaHHOM JIUTEpaType, BBHITIOTHEHNE pacuETHO-TpaguuecKor paboTHI.
CamocTositeabHasi padora no teme 10. Koppo3us metamioB. MeToibl 3alIIUTH METAJIJIIOB OT
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Koppo3ui. (18 yacoB)

- U3y4YEHHE MaTEPUAJIOB JIEKIIMH, U3y4YEHHUE TEMBI 110 PEKOMEHI0BAHHOU JIUTEPATyPE, BHIIIOJIHEHUE
pacuérHo-rpadudeckoit padboTsl. [loAroToBKa K MpakTHUECKOMY 3aHATHIO Ne 2, OJIroTOBKa K Ja-
OopatopHoii paboTe Ne 2.

Texymmii KOHTPOJIb: Y CTHBIN ONPOC IO MaTepuaiaM JIEKLINUH, PEIICHUE 3a/1a4 Ha IIPAKTHYECKUX
3aHATUAX, TUCHbMEHHBI KOHTPOJIbHBIN ONPOC MO W3YYEHHOMY TEOPETHUUYECKOMY MaTepHaly M IHOJy4yeH-
HBIM IPAaKTUYECKUM HaBbIKaM Ha MPAKTUYECKUX U JaO0OPAaTOPHBIX 3aHATHSIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ne | Buzapl yueOHbBIX 3aHITHIA OO6pa3oBarenbHbIE TEXHOIOTUN

/1

1 Jleknun Knaccuueckas (TpaauiimoHHasi, ”H(GOpMaIMOHHAs )
JIEKIASA

WNuTtepakTuBHas nekuus (IEKIUSI-BU3yaTn3allns)
WNunuBuayanbHble U IPYIINOBBIE KOHCYJIbTAIIUH 110
JTUCIAIIINHE

2 [IpakTuueckue 3aHATHS TexHosiorus o0y4eHHs Ha OCHOBE PELIEHUS 3a1a4 U
BBINOJIHEHUSI YTIIPAKHEHUH.

TexHosiorus o0y4eHus B COTpPYAHUUYECTBE (KOMaHIHas,
rpyIIoBas paboTta)

3 JlaGoparopHas paboTa TexHos0rHs BBINOIHEHUS 1a00paTOPHBIX 3aJJaHUN B
MaJioii rpymmne (B Opurasne)
Jlonyck k 1abopaTopHoii padote

4 | CamocrosTenpHas paboTta NudopmManmoHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJIOTUH
cTyAeHToB (BHeayauTopHas) | (moctyn k QUOC ¢unuana, k ObC ¢unuana, nocryn
WH(POPMAIIMOHHO-METOIMIECKAM MaTepuaiaM IO IHC-
LUTLJINHE)

) KonTpons (mpomexyTtounas | TexHosorus ycTHOro onpoca
aTTecTalMs: SK3aMeH )

6. OLEHOUYHBIE MATEPUAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHOM ATTECTALIAM JJI51 OHEHKHA KAYECTBA OCBOEHHUS
TACIATITAHBI

I[Ipumepsl 3aqannii 1J151 NPOBeieHUS TEKYIIEro KOHTPOJIs
«DJIEeKTPOHHASI CTPYKTYPa AaTOMOB M 0JHOATOMHBIX HOHOB)

1. ChopmynupyiiTe OCHOBHBIE NPUHLUIBI KBAHTOBOM TEOpUU CTPOECHMS BellecTBa (KOPILyCKY-
JSIPHO-BOJIHOBOH Jyanu3M, MPUHLIKI HEOIIPEIeIEHHOCTH, BOJTHOBasI (PyHKIUS, aTOMHast OpOuTallb, KBaH-
TOBBIC YHCTIA).

2. KakoB Mops0K 3alojHEHUs dJeKTPOHHOH obonouku aroma? ChopMynupyiite NpUHIMIIB U
MpaBHjIa, KOTOPHIE TPU STOM HCIOJB3YIOTCS. 3aNHUIIUTE TOJTHYIO 3JEKTPOHHYIO (HOPMYITy CIIEAYIONIHX
aTOMOB B TIOPSIJIKE 3aMOJIHEHHsI aTOMHBIX opOuTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, x) Os.

3. VkaxuTe atoM ¢ (HOPMUPYIOLMM 3IIEKTpoHOM a) 352, 6) 4p°, B) 3d™, r) 4f% 1) 55 Omuumre
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€ro TI0JIO’KEHUE B TIEPUOIUIECKON CUCTEME.

4. Yto xapakTepu3yeT KaKJ0€ U3 KBAaHTOBBIX YHMCEN? YKaXKUTE 3HAYCHUs KBAaHTOBBIX YUCEN IS
dopmupyrtomero aiektpona a) Ti, 0) K, B) As, 1) Ce, 1) Cd.

5. Hanummre mosiHyt0 351eKTpoHHYI0 popMyiy atoma a) Tc¢, 6) Mn, B) Se, 1) Ag, 1) Ga, e) Pa, x)
V, 3) Sh, n) Rb, k) Kr. K kakomy ceMeiCcTBY OH OTHOCUTCSI? YKa)XHTE €ro BHEIIHUMN, IPEABHEIIHUAN CIIOM,
(dbopMUPYIOIINI AJIEKTPOH, KBAHTOBbIE YMCIIA JUIsl 3JIEKTPOHOB BHEIIHETO €0 U (POPMUPYIOIIETO AJIEK-
TpOHa.

6. Uto Takoe BaseHTHOCTh? [lokakute pacmpenerncHue BaJCHTHBIX JIEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, u) Br, k) Ti 1o KBaHTOBBIM sSUYCHKaM B BO30YICHHOM U HEBO30Y K-
JICHHOM COCTOSTHUU U OIPEJEIUTE COOTBETCTBYIOIINE 3HAYEHHS BAJIEHTHOCTH.

7. Uro Takoe "mpoBan" snexrpona? Ilouemy on mpoucxoaut? Kakue BaJIEHTHOCTH MNPOSBIISIOT
aTOMBI 3THUX JIEMEHTOB B HEBO30YKJICHHOM U BO30YkAeHHOM coctosiHum? [lokaxkute Ha mpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

8. [aiiTe onpeaeneHus MOHATHAM «IHEPIHsi HOHU3AIMI, «CPOACTBO K AJIEKTPOHY», «IIEKTPOOT-
pUnaTeNbHOCTEY. Kak MEHSFOTCS 3TH XapaKTePUCTHKH, a TAKKE PAJNYC aTOMa U METAITMYECKHE CBOM-
cTBa y aToMOB 3JieMeHTOB a) VII-A rpynmsr cBepxy BHU3, 0) |l mepruona cieBa Hanpaso, B) |1-A rpynmsr
CBEpXy BHM3?

«OBP», «I'albBaHUYECKHH 3JIEMEHT.

1. Kaxue cBoiictea moryrt nposisisits Cl*7 1 CI™? Orser oGocHyiire.

2. Ilonbepure ko3 PHUIMEHTH B YpaBHEHUH PEaKIIMH METOJOM JJIEKTPOHHOTO OallaHCa, YKaKUTE
OKHUCJIUTEIh U BOCCTAHOBUTEIb:

MnSO, + KIO3 + KOH— MnO; + I, +K,S0,4 + H,O

3. CocTtaBuTh cXeMy pabOThl HHUKEJIb-KaJIMUEBOI'O T'aJbBAHUYECKOTO 3JIEMEHTA/yCIOBUS CTaHAAPT-
HbIE/

4. PaccunraiiTe MOTEHIMAT aHOJa TalbBAHMYECKOTO 3JIEMEHTA, €CJIM KaTOJIOM SIBJISIETCS HUKEJIEBBIN
AIEKTPO/I, a(Ni2+) =1, n =2, AG®293(TOP) = —159 kJI>x/M0Ib.

5. PaccuuTaiite nmoTeHIMan KaToga MarHMi-IMHKOBOTO rajJbBAHUYECKOTO AJIEMEHTA, €CIU B PE3YJIb-
TaTe ero paboThl AKTUBHOCTh MOTEHUIUATIONPEISISIONINX HOHOB u3MeHmIach B 100 pa3 mo cpaBHEHHUIO CO
CTaHJAPTHBIMU yCJIOBUSIMHU.

6. Uemy paBHa DJIC MeqHO-HUKEIEBOTO TaJIbBAHMYECKOTO 3JIEMEHTA (yCJIOBUS CTaHIapTHBIE)?

a) 0,587 B B) 0,087 B

6) 0,293 B r) 0,036 B

7. Kakoe ypaBHEHHE COOTBETCTBYET pEaKlMH, MPOTEKAIOIIEH Ha aHOJAE OJOBSHHO-HUKEIEBOTO
rajlbBaHUYECKOT0 3JIeMeHTa (YCIOBHS CTaHIapTHBIE)?

a) Sn — 2e+Sn* B) Ni — 2e+Ni®*

6) Sn**+ 2e — Sn r) Ni** + 2e — Ni

IlepeyeHb BONPOCOB K 3K3aMeHY 0 KypCy «XHUMUS»

1. CoBpeMeHHBIE MPEACTABIECHUS O CTPOCHUM aToMa, IoHsATHE opOuTanu. KBaHTOBBIE yMcia (T1aB-
HOe, OpOuTaIbHOE, MATHUTHOE) CIIMHOBOE, UX (PM3MUECKUI CMBICT (Ha TpUMepax).

2. DneKTpoHHBIE (GOPMYIBI aTOMOB. [IpUHIMITEI ¥ MOPSIOK 3aIOJIHEHHSI aTOMHBIX OpOWTallell MHO-
TO2JIEKTPOHHBIX aTOMOB (IPUHLUI MHUHMMYyMa 3Hepruu, npuHuun Ilaynu, npasuno I'yHaa, mpaBuiio
KneukoBckoro) (Ha mpumepax). Ilonstue o popmupyromiem 3eKTpoHe.

3. [lepnoanueckas cucrema snemeHToB J[. M.MenneneeBa. OCHOBHBIE CBOWCTBA aToMOB (paauyc,
SHEPrusi  MOHM3AIMHM, CPOJCTBO K  DIJIEKTPOHY, DJIEKTPOOTPULIATENIBHOCTh,  OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA) U 3aKOHOMEPHOCTH MX M3MEHEHUs B Ipynnax u nepuopaax. llepmonnue-
CKUI 3aKOH.
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4. Xumnueckas cBsi3b. OOpa3oBaHue XUMUYECKOH CBSI3U IO METOJy BaJICHTHBIX CBsI3eH (Ha mpuMepe
monekyn tuna Cly, Lip, HoS, nonos NH4+). CBoiicTBa KOBaJIGHTHOH CBSI3M: HaIlPaBJIEHHOCTH, HACHIIICH-
HOCTB, MOJIAPHOCTD.

5. Monnas cBs3b, ee 0COOCHHOCTH, MeXaHU3M oOpaszoBaHus. CBOWCTBa BEMIECTB ¢ HOHHOM CBS3BIO.
Mertannu4deckast CBsI3b U OOIIME CBONCTBA METAJUIOB.

6. KommuiekcHble coenHEeHUs: cTpoeHue, kiaccupukanug. CTtyneHuyaTas IUCCOLMALNS KOMIUIEKC-
HBIX COEJIMHEHU. MaTeMaTH4eCKOE BBIPA)KEHNE KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOTO MOHA. Buabl
CBSI3HM B KOMITJIEKCHBIX COETUHEHUSIX.

7. I'mOpunuzanus aTOMHBIX opOuTaneil mpu o0pa3oBaHUM XUMHUUECKOU CBsI3U. THIBI THOpHIM3AIIIH.
IIpocTpaHcTBEeHHAs CTPYKTYypa M MOJAPHOCTH MOJIeKyI (Ha nmpumepax BeF,, BCl3,CH,4, NH3).

8. IlonsiTue u npeaMer TepMoanHaMUKH. [loHsATHE 0 MapamMeTpax U PyHKUIUSAX COCTOSHUSI CUCTEMBI.
Tennora u pabota. BHyTpeHHssa sHeprus, suTanbnus. [1epBpiii 3aKOH TEPMOAMHAMUKH.

9. TemoBoii 3 dext peaknuii. TepMoxumuueckue ypaBHeHus. 3akoH ['ecca u ciaeIcTBUS U3 3aKOHA
B TEPMOXMMHMYECKUX pacyeTax (Ha mpuMmepax).

10. Dutponus kak ¢yHkiws coctossHus cucreMsl. |l u 11l 3akonsr Tepmogunamuku. Crioco0s! onpe-
JICJICHUs] U3MEHEHHSI SJHTPOIIUU B XOJe XUMUYECKUX peakiuii. I3MeHeHue s3HTponuu npu (Ha3oBbIX mepe-
xonax. CtaHgapTHas SHTPONHs 00pa30BaHUs COCTUHEHUSI.

11. Ompenenenue HampaBiIeHUsT U Mpeleia CaMOIPOU3BOJIBHOIO  MPOTEKAHUS  PEaKIHil.
DOHTaNBNUIHBIA KW SHTponuiHbI (akropel. CBoOoaHas sHeprusi 'mb0ca. Temmeparypa paBHOBECHSI.
Ces13b 3Hepruu [ 'n60ca ¢ KOHCTAaHTOW PaBHOBECHS.

12. TloHsATHE O CKOPOCTH M MEXaHU3MaX XMMHUYECKOH peaknuu. 3aKOH JACUCTBHUS MAcC Ui TOMO- H
reTepOreHHBIX peakiuil (Ha mpuMepax). 3aBUCUMOCTh CKOPOCTU pEaKlUU OT KOHIEHTpPAllMU BEIECTB,
JlaBJIeHUs] 1 00beMa CUCTEMBI, IO IOBEPXHOCTH pazzena ¢as.

13. 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peaknuu oT temrieparypsl. [IpaBuno Bant-I'odda. Duep-
I'Msl aKTUBalUU. YpaBHeHUE AppeHuyca. DHEpreTHdecKre JuarpaMMbl XoJia 3K30- U SHIO0TEPMHUUYECKON
peaxkuuu.

14. OxucnuTenbHO-BOCCTAaHOBUTENIBbHBIE mpouecchl. [loHaTne 00 okucauTene, BOCCTaHOBHTEINE,
OKHCJIEHUHU, BOCCTaHOBJIEHUU. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEIIECTB, UX 0OOCHOBaHHE
C TOYKHU 3peHusi cTpoeHus atoMa (Ha npumepax). Tunsl OBP (¢ npumepamu). Meton snekTpoHHOro 6a-
naHca (Ha mpumepe).

15. T'anbBaHuyeckue 31aeMeHThl: ycioBus padotel. D/IC u Hampsbkenue. CrocoOsl pacuera D/C.
YcTpolicTBO ranbBaHHUecKoro aieMenTa Jlanuansa-SAkobu, cxema ero pabOThl, AJIEKTPOIHbBIE MPOIIECCHI,
TokooOpasytromias peakius. [lkana cTaHTapTHBIX AIEKTPOJHBIX TOTEHIMAJIOB.

16. Dmektponu3 cojielt (Ha MpUMepe IIEKTPOJIN3a PACTBOPA COJM ¢ PACTBOPUMBIM aHOJ0M). Cxema
anektponusa. [lociaenoBarenbHOCTD ANEKTPOAHBIX MpoleccoB. KomnuecTBEHHbIE 3aKOHOMEPHOCTH JJIEK-
Tpoau3a (3akoHbl Dapajiest, BBIXO 110 TOKY).

17. Kopposus mMeTamioB, €e BHIbL. YCJIOBUS MPOTEKAHUS DJICKTPOXUMHUECKOW KOppo3uu. Cxembl
MUKPOTaJIbBAHHUECKUX KOPPO3MOHHBIX AJIEMEHTOB, YPAaBHEHHS AHOJHBIX M KaTOAHBIX IPOIECCOB (Ha
npumepe). BogopoaHas u kucnopogHas 1eHOIspU3aIis, yCIOBUS €€ YCHUIICHHSL.

18. Mertammnyeckne ¥ HEMETAUTMIECKAE TIOKPBITHS KaK METOJ| 3aIlUThl OT KOppo3uu. CXeMbI Kop-
PO3UOHHBIX AJIEMEHTOB, BOSHUKAIOIINX P HAPYIICHUH METANIMYECKUX MOKPBITUH (Ha IpUMepax).

19. CymHOoCTh 3JEKTPOXUMHUYECKUX METOJOB 3aIIUTHl OT KOPPO3HWH (aHOIHAs, KaToIHAs, MPOTEK-
TOpHAs 3alluTa). YpaBHEHUS MPOIECCOB, MPOTEKAIOIINX HA AHOJIHBIX U KATOAHBIX YYaCTKaX MPHU IJIEK-
Tpoxumuueckol 3amure. [laccuBHocTh MeTanoB. JlerupoBanue.

TunoBblie 3K3aMeHAIIMOHHbIE 3a1a4YH
1. Hanumwure NojHyI0 3JIEKTpOHHYI0 (opMyny aroma xpoma. K kakomy cemeicTBy OH OTHOCUTCS?
VYKakuTe ero BHEIIHUHN 3JIEKTPOHHBIN YPOBEHb, (POPMHUPYIOIINN AJIEKTPOH, 3HAYEHHUS] KBAHTOBBIX UHCEI
111 OPMUPYIOILETO 3JIEKTPOHA, IIEPEUNCIIUTE BCE €r0 BO3MOXKHBIE BaJIEHTHOCTH.
2. 3anummuTe TOJHYIO AJIEKTPOHHYI0 (hopMylly aToMa diieMeHTa ¢ (OPMHPYIOIIUM SJIEKTPOHOM 4p4.
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VYKaxure Bce €ro BO3MOXKHBIE BAaJCHTHOCTH W 3HAYCHMS KBAHTOBBIX YMCEN sl (POPMHUPYIOIIETO AIICK-
TpOHa.
3. Tonpaysck Tabnuieit 3IeKTPOOTPULIATEILHOCTEH, OMPEICIINTE XapaKTep CBA3EH B MOJIEKYJe CEpHOM
KHUCJIOTBI U €€ HAaTPUEBOW COJIH.
4. Vxkaxure HalpaBieHHEe IpoTekaHus npouecca A=B+C npu 200°C, ecu AH°x.p. = -20x/x/ MOb,
AS°x.p. = -100 J[>x/moms-K.
5. B peakmmu, nporekaromnieil B COOTBETCTBUH ¢ TEPMOXUMHUECKUM ypaBHeHUEeM 3Ho+N2=2NHj3
+92 xJIx Beimenuinoch 23 kJx termnoTsl. PaccunTaiite o0beM (1) 3aTpaueHHOTO BoAopoaa (H.y.).
6. VYkaxure Temmeparypy paBHOBecUs U TemioBoi 3ddekr peaknun: 2A=B, eciu u3MeHeHHE SHTPO-
MUY B X0J1e 3ToM peakuuu paBHO -20 Jx/K, a cranmapTHbie dHTAIBIHK 00pa3oBaHus BemecTB A u B co-
OTBETCTBEHHO paBHBI -5 kJ[x/Moib 1 -50 k/[k/MoIb.
7. Paccuwnraiite, Kak u3MeHHTCSE CKOPOCTh peakiuu 2NOy+02r=2NOyry (k=0,2, y=2), ecau: a) yBenu-
9UTh 00BEM CHUCTEMBI B 2 pasa; 0) yBenuunth KoHIeHTpanuo NO B 2 pa3a; B) YMEHBIIUTH TEMIEPATypPy
na 30%?
8. HauanpHble KOHLEHTpaLUK pearupyromux seuiecTB B peakiuu 4NHsz+30,1)=2Nyr+6H20(r) pas-
Hbl cooTBeTcTBeHHO 0,9 1 0,5 Monw/n. Onpenenure CKOPOCTh PEAKIMH K TOMY MOMEHTY, KOTJja KOHIIEH-
Tpatus Bojbl ctana 0,1 mons/i. (kK =0,2).
9. Kyna cmectutca paBHoBecue cucteMsl 2An+Brn=C+t3 A (AH>0) u kak mpu 3TOM H3MEHHTCS
KOHCTaHTa PaBHOBECHS, €CJIM a) YBEIUYUTh AABJICHHE B CHCTEME; 0) YMEHBIIUTh 00bEM CHUCTEMBI; B) TO-
BBICHM, TEMIIEPATypy: T') YBEJIUUUTh KOHIIEHTPALIMIO BellecTBa B, /1) BBecTH kaTanuzarop?
10. PaccuuTaiite BenMuMHy KOHCTaHTHI paBHOBecus A peakiuu CHypt2021)=COs+2H20(, ecnu
W3BECTHO, YTO HCXOJHbIE KOHIIEHTpAIlMM METaHa W KHCIOpOJa paBHBl COOTBETCTBEHHO 6 MOJIB/I U 8
MOJIB/JI, @ K MOMEHTY HacTYIUIEHUs! paBHOBeCHUs Ipopearuposano 50% kuciaoposa.
11. [onGepure k03 PULHEHTHI B ypaBHEHUH PEAKIIMM METOJOM JIEKTPOHHOIO OanaHca, yKaKUTe OKHC-
JIMTEIb U BOCCTAHOBUTEIID!

MnSO, + KIO3z + KOH— MnO, + |, +K,S0,4 + H,0.
12. Paccumraiite D/]C »*ene3HO-IMHKOBOTO rajibBaHMYECKOIO AJIEMEHTA IMPU CTAaHAAPTHBIX YCIOBHSIX U
MIPYU U3MEHEHUH aKTUBHOCTEH MOTEHIIMATIONIPEIEIIONINX HOHOB B pe3yJibTaTe padoThl ai1ementa B 10 pa3
[0 CPaBHEHMIO CO CTaHJAPTHHIM 3HaueHHUeM. COCTaBbTE€ CXEMY TaJIbBAHUYECKOTO AJIEMEHTA, 3alUIINTe
YPaBHEHHUS NIEKTPOIHBIX IIPOLIECCOB U TOKOOOPa3yIoLEel peaKIUH.
13. CocraBbTe cxeMy pabOThl JTUTHEBO-LMHKOBOTO ['D, 3anuimTe ypaBHEHHS 3JIEKTPOAHBIX MPOLIECCOB
1 TOKoOOpasytomieit peakmuu, paccunraiite 3/1C mpu cTaHIapTHBIX YCIOBUAX (IBYyMs criocobamu). [Tpu-
BeJUTE rpaUK MOIIPU3ALMOHHBIX KPUBBIX.
14. CocraBbTe cxemy paOOThI XKeJIE€3HO-BOJIOPOIHOIO TaJIbBAHUYECKOTO 3JIEMEHTA, 3alUILINUTE YPaBHEHUS
3JIEKTPOJIHBIX TIPOIIECCOB M TOKOOOpa3ytomel peakiuu, paccuntaiire I/[C (ycmoBus cranmaptaeie). Kak
Oyner u3aMeHsThest pH cpenibl B aHOIHOM U KaTOAHOM 30HAX MPH €ro padoTe?
15. PaccumraiiTe moTeHIMAan KaTojJa raJlbBaHMYECKOTO AJIEMEHTA, €CIIM aHOJOM SIBISIETCS MarHHUEBbIN
3ekTpo (agvgz+y=1), AG%gg(Top)= -308,8 KJIx/MOMB, N=2.
16. Paccumraiite Bpemsi, HEOOXOAMMOE JI MOJYYCHUS HaA KEJIE3HOM H3JIEIMHU LIMHKOBOTO MOKPBITHS
Maccoit 65 T mpH NPOXOKJICHUN TOKa cuiioi 4 A uepe3 pacTBop Cyibdara IIMHKA, €CIIU BBIXOJ MO TOKY
nuHKa paBeH 50%. 3anummre ypaBHEHHUS MPOIECCOB, MPOTEKAIOIINX HA KEJIe3HOM Karojae (M3IeNnn) U
IIUHKOBOM aHojie (PH=3).
17. Kaxoif MeTanan MOXXHO HCIOJb30BaTh B KAUECTBE aHOJHOTO TMOKPBITHS MJS 3alIUTHl OT KOPPO3UU
cranibHoro msnenus (pH = 11)? CocraBbTe 0O0OCHOBAaHHYIO pPacue€ToOM CXEMY MHKPOTaJIbBaHUYECKOTO
KOPPO3WOHHOIO 3JIEMEHTA, 3aMUIINTE YPaBHEHHUS MTPOIIECCOB.
18. OGocHy¥Te BO3MOXKHOCTh MPOTEKaHUS KOPPO3HUHU CIUIaBa cepedpa u Menu B kucioi cpeae (pH = 6)
Ha Bo3ayxe. CocraBbTe cxemy MI'D, 3anummnTe ypaBHEHHs peakluid, MPOTEKAIOIINX HA aHOJHBIX M Ka-
TOJIHBIX yYacCTKaX.
19. Kakoii metamn Oyzaer pa3pyuiaTbCsi Ipy KOPPO3UHU JaTyHH (CIUIaB MEJIM U LIMHKA) B KUCJIOHN cpejie Ha
BO31tyXxe? (ypaBHEHHE).
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MNPUMEP 3AJAHUSI HA PACUETHO-TPA®UYECKYIO PABOTY I10 KYPCY «XHU-
MU

l. a) Ykaxxute Gpopmybl o Ha3BaHUAM: (ocdar HATpuUs, THAPOKAPOOHAT JIUTHSI, XJIOpHAs KUCIIO-
ta, HuTpat ruapokcomenu (11);

0) ykaxure (GOpMyIbl OKCHAOB JUId yka3aHHbBIX runpokcunos: Mg(OH),, LIOH, Fe(OH)s,
CU(OH)Z, H25|O3, H,CrQy, HClO, H3;BOs3;

B) HAITMIINTE YPABHEHUS PEaKIii ¢ 00pa3oBaHHEM yKa3aHHBIX IPOIYKTOB:

1) Ba(OH),+HCIl—(cpeamsist, O0CHOBHBIC COJIN);

2) H,SO4+NaOH—(cpeansis, Kucas Coju);

I') HAIMIIUTE TOJHBIE HOHHBIC M MOJICKYJIIPHBIC YPAaBHEHUS 10 YKa3aHHBIM COKpAIICHHBIM HUOH-
HbIM: ) Cu”'+20H —Cu(OH).{ 6) Cri*+31 -Crlsd;

J1) COCTaBbTE YPABHEHUS PEAKIIMH, COOTBETCTBYIOIIHE CICAYIONIMM CXeMaM TpeBpaiieHuid. [lante
HA3BaHMSI UCXOHBIX BEIIECTB U KOHEUHBIX MPOIYKTOB:

1) Ca—»CaO—CaS0O,—~Ca(OH),—~»CaO—CaCl,

2) S>H;S—>S0,—>KHSO3;—»>K,50,—>BaS0s,.

VYpaBHEeHHE MpEBpaIlleHUs] BBIACICHHBIX BEIIECTB HAUCATh B MOJICKYJSIPHOM, TIOJTHOM M COKpa-
[ICHHOM MOHHOM BHJIE.

I1. Jlst snementos °B, 'B:

1) yxaxure cTpoe€HUE U30TOIIOB;

2) MPUBEIUTE MOJHBIE, COKPAIICHHBIC 3JIEKTPOHHBIE (hopMyibl: a) aroma U 0) nona K u K+;

3) [0 PHUBE/ICHHOI XapaKTEPHUCTHKE OIPEACIUTE dIeMenT: [ ]55;

4) HanUIIKUTEe, KaKWe 3HAYCHHS MPUHUMAIOT 4 KBAHTOBBIX YHCIIA 3JIEMEHTA, OMPEICIICHHOTO IO
3JEKTPOHHOU dopmysie a) misi GOPMHUPYIOMIETO JIEKTPOHA; 0) I 3JIEKTPOHOB BHEIIHETO KBAHTOBOTO
cl1os;

5) oObsICHUTE EPUOIUYHOCTh U3MEHEHUS YKA3aHHOM XapaKTEePUCTUKU aToMa: 3JIEKTPOOTPULIATEb-
HOCTb.

1. 1.Vkaxure xapakrep cBs3eil B Mosekyie KoSOy, i gyero u3o0pasute rpagudeckyro Gopmyry
yKa3aHHOTO coeAnHeHus 1 paccuutaiite ADO (pa3HOCTh 3JIEKTPOOTPULIATEILHOCTEH) aTOMOB, MEXKLy KO-
TOPBIMH MMEETCS XUMUYECKasi CBsA3b. [ KOBAJEHTHON CBSI3U YKa)XKUTE HAIPABICHHOCTH, HOJSPHOCTD,
KpaTHOCTb.

2. O6bsicauTe obpazoBanue Mosekyssl HCl mo Merony BalieHTHBIX CBsi3eil, H300pa3uTe aTOMHO-
OpOUTANILHYIO CXEMY MOJIEKYJIBI.

3. HazoBute koMIuiekcHoe coenuHenue o ¢popmysie: Nap[PtCly]. dis Hero ykaxwure:

a) TMTaHbL;

0) KOOPIMHAIIMOHHOE YHCIIO;

B) 3apsi/i KOMIUIEKCHOTO HOHA U 3aps] KOMILIEKCOo00pa3oBaTes;

B) BHJI CBSI3W MEXKIy BHEIIHEH U BHYTpeHHEH chepamu;

T') TAIT THOPHUIA3AITIN KOMITJIEKCO0Opa3oBaTels;

1) ypaBHEHHE AMCCOLUAIIMY COEAMHEHNS U BHYTPEHHEN cephl;

€) BbIpayKE€HHUE /1711 KOHCTAHThI HECTOMKOCTH.

IV. 1. Ha ocHOBaHMHU arperaTHbIX COCTOSIHMM BELIECTB, yUYAaCTBYIOIIMX B pEaKLUH, MPEATOI0KH-
T€, KaK J0JDKHA MEHAThCs dHTponus cucteMsl 2H,O ) = 2Hy ) + Oy,

2. Paccunraiite AH® 208, Asozgg, AGozgs YKa3aHHON XHMHUYECKOW pPEeaklMu U OMpeaesuTe, KaKou
(?HI10- WM SK30TEPMUUECKON) SABJISETCS JaHHAS peaKIMsi, BO3MOXKHO JIM MPOTEKaHUE €€ IPU CTaHAapT-
HBIX YCIOBHSIX.

3. PaccuuraiiTe TemMnepatypy paBHOBECHS PEaKlMU U YKaKHUTe, IPU KaKuX Temmneparypax (060ib-
mux win MeHsiux Tp) peakius OyJeT NpoTeKaTh, U €€ KOHCTaHTa paBHOBeCUs Oy €T OOJIbIIIE €TUHULIBL.

4. Paccunraiite BenMunHy KOHCTaHThI paBHOBecus npu T=T,+500 K u caenaiite BBIBOJ O HANpaB-
JICHUU CaMONPOU3BOJIBHOIO MPOTEKAHUS pEaKIUK MIPU JaHHOM TemIeparype.
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V. 1. 3anumwure BbIpakeHuEe 3akoHa JeicTBUs Macc (3/IM) 1 ypaBHEHus peakuuu
H3PO4(>K)+2NaOH(>K) = 2H20(,K)+Na2H PO4(;K).

2. BoiacHute, n3MEHEHUE KOHIIEHTPALMKM MCXOIHOTO BEUIECTBA WIIM MPOIYKTa PEAKIIUU U3BECTHO
0 YCJIOBHUIO 3a/1a4H, YBEIMUMIACh OHA WM YMEHBLINIACh.

3. Onpenenute U3MEHEHHUE KOHLIEHTPALUNA UCXOIHBIX BEMIECTB AC cx.

4. OnpenenuTe OCTABIIMECS KOHIIEHTPALUH UCXOIHBIX BEIECTB Cyop.

5. lpunumas k = 0,2, a 111 reTepoOreHHOM peakuuu eme u S = 1, onpeaenuTe CKOpOCTh PEaKkIuu
B JIAHHBI MOMEHT BpEMEHH (V).

6. YKaxuTe, KaKk BIUsAET U3MEHEHUE J1aBleHUs (00beMa CUCTeMbl) Ha U3MEHEHUE KOHIICHTPAINH
TBEPIBIX, )KUIKUX U Ta3000pa3HBIX BEIIECTB.

7. Ilo Beipaxkenuto 3/IM ompenenute, BO CKOJIBKO pa3 UBMEHUTCS CKOPOCTb PEAKIMHU MPU U3Me-
HEHUHU JIABJICHUS UK 00BbeMa, YKa3aHHOTO B YCIIOBHUH.

V1. 1. IIpocTtaBbTe CTENEHN OKHCIEHUS JIEMEHTOB B MICXO/JHBIX BEIIECTBAX U MPOIYKTaX PEaKIUU
KNO, + KMnO4 + H,0 = MnO; + KNO3 + KOH.

2. YKaxuTe 3JIEMEHTbI, MEHSIOIINE CTEIIEHb OKUCIICHUS B XO/€ PEaKI1U.

3. CocTaBbTe 3JIEKTPOHHBIC YPABHCHHS PEAKIIMA OKUCICHHUS W BOCCTAHOBIICHUS, YKAKUTE OKHC-
JIUTENb U BOCCTAHOBUTEIb.

4. [IpoBenute OanaHC 3JIEKTPOHOB U HAWUTE OCHOBHbBIE KOI(PPUIIMEHTHI.

5. [IpocraBbTe HaiieHHbIE KOAPHUIUEHTH B YPABHEHUH PEAKIIUU TEpe]] OKUCIUTEIEM, BOCCTa-
HOBHUTEJIEM U IPOIYKTaMU UX BOCCTAHOBJICHUS M OKUCIICHHUS.

6. Mcxons u3 Gananca aToMOB, IPOCTaBbTe HEAOCTAIONINE KOA(PDUIIUEHTHI B JICBOW U MPaBOi 4a-
CTSIX YPaBHCHHSI.

7. JlokaxuTe C TOUKH 3pEHHs] CTPOSHUS aToMa, KaKhe CBOMCTBA (OKHCIUTENbHBIE, BOCCTAHOBU-
TEJIbHBIC WM JIBOMCTBEHHBIC) MOXKET MPOSIBIIATE B peakiusix Mn B Bemectse KMNO,.

VII. 1. Ucxonast u3 3HaUeHUN CTAaHAAPTHBIX JIEKTPOAHBIX MOTCHIIMAJIOB, CACIIANTE BBHIBOJ, KAaKOW
13 3JIEKTPOOB SIBISETCS aHOIO0M, KaKOM — KaToI0M.

2. CocTaBbTe cXeMy pabOThI TaJIbBAHMYECKOTO 3JIeMeHTa ZN, Ag,

3. 3anuiuTe ypaBHEHHs AIEKTPOJHBIX MIPOIIECCOB U TOKOOOPA3yIOLIeH peakiuu.

4. Paccunraiite AG°® Tok00Opa3yroIIe peakiuu.

5. Paccumraiite 3/IC raJlbBAHHYECKOTO IJIEMEHTA B CTAHJAPTHBIX YCIOBHSX IBYMS CIIOCOOaMMU:
yepe3 pa3HOCTh NMOTeHIHanoB u yepe3 AG°top.

6. Paccuuraiite morennuansl U1 DC npu M3MEHEHUM AKTUBHOCTH IMMOTEHLUUATOMPEIEISIOMINX
MOHOB Yy 3JIEKTPOJIOB B pe3ysbTare padoThl 3nemMeHTa B 10 pas.

7. N300pasute rpaduk Mosipu3aiiOHHBIX KPUBBIX aHOHOTO M KaTOTHOTO MPOIIECCOB.

VIII. 1.0npenenute aHogHbIE U KaTOAHbBIE yuacTku: XKeneznoe uzgenue + nporekrop. [Ipu HeoO-
XOJUMOCTH NOJI0EPUTE HYKHBIM METaJJI COIIACHO 33/1aHHUIO.

2. BersicHuTE HanM4KMe BO3MOKHBIX OKHCIIUTENIEH U paCCUUTAaWTe X MOTeHIHabl npu pH=4.

3. OGocHyiTe BO3MOKHOCTh MPOTEKAHUS AJIEKTPOJIHBIX MPOILIECCOB OKUCIEHUS MeTajula U BOC-
CTaHOBJICHUS OKHCIUTENEH.

4. CocraBbTe CXeMy 00pa3yIomerocss KOppo3MOHHOTO dIIEMEHTA.

5. 3anuiuTe ypaBHEHHS 3JIEKTPOAHBIX MTPOLIECCOB.

6. Ilokaxkure Ha TpaduKe MPUMEPHBIA X0 MOJIIPU3ANUOHHBIX KPUBBIX aHOJHOTO U KATOJHOTO
MIPOLIECCOB.

7. HakiTe pa3BepHYThIi 0OOCHOBAHHBIM OTBET Ha JIOMOJIHUTENBHBIN Bompoc: [louemy MeHsieTcs
MOTEHIIUaJ aHOAHOTO Tporecca?

B ¢ummane mcrone3yercs cucremMa c T aZ[HHHOHHOﬁ IIKAJION OLCHOK — "oTnuyHO", "XOpomo"
M >
"yI[OBJIeTBOpI/ITCJIBHO", "HGy,[[OBJIGTBOpI/ITeJIBHO", "3a‘~IT€HO", "He 3auTeHO".

dopma IpoMeKyTOUHON aTTECTALNU 110 HACTOSAIIEH JUCLUIUIMHE — 9K3aMeH Ha 1-m Kypce.
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[TpuMeHsieMble KPUTEPUH OICHUBAHUS IO JUCIHHUILUIMHAM (B COOTBETCTBHHM C HMHCTPYKTHBHBIM
mucemom HIY MBDMU ot 14 mas 2012 roga Ne 1-23):

Onenka
MO JUCHUIJINHE

Kputepun oueHku pe3yibTaToB
00yuyeHusi 0 TUCIHHUILJIMHE

BeicraBnsiercs oOydaromieMycs, 0OHapy KUBIIEMY BCECTOPOHHEE, CHCTEMa-
THUYECKOE U IIyOOKOe 3HAaHME MAaTepUaJIOB U3yUYCHHOHN JAUCLUILINHBI, YMEHUE
CBOOOJHO BBIMOJHATH 33JaHUs, MPEAYCMOTPEHHBIE MPOTPAMMOM, yCBOUB-
1IEMY OCHOBHYIO U 3HAaKOMOMY C JOIOJIHUTEJIBHOMN JIUTEPATypOr, PEKOMEH-
JIOBaHHOW paboueil mporpaMMol AMCUUILUIMHBL, MPOSBUBIIEMY TBOPUYECKHUE

«OTIIUYHOY/
«BATTEHO cnoco(\iJHocm B [IOHUMaHUM, U3JI0KEHUH U UCIIOJIb30BAHUN MATEPHAIIOB U3Y-
(oTIHaHO)»/ YEHHOW AMCUUIUINHBI, O€3yNpedyHO OTBETUBIIEMY HE TOJLKO Ha BOHPOCHL
CSATTEHON Ouiera, HO U Ha JONOJIHUTEIbHBIE BOIPOCH B paMKax pabodel mporpaMMel
JMCLHUIUIMHBL, TIPAaBHJIBHO BBHIMOJHUBIIEMY IpakTHdeckoe 3aganue. OueHka
[0 JUCLMILIMHE BBICTABIIAIOTCS OOydarolleMycsl ¢ y4€TOM pe3yJbTaToB Te-
KYIIErO KOHTPOJIS.
Komnerennuu, 3akperuiéHHble 3a JAUCLUIUIMHOM, c(OpMUpOBaHBl Ha
YPOBHE — «3TAJIOHHBIN.
BricraBnsiercs oOyuaroniemycs, 0OHapyKHMBILIEMY MOJHOE 3HAHUE MaTepua-
Ja M3yYeHHOH AMCUUIUIMHBI, YCIICITHO BBHIMONHSIONMIEMY IPEITyCMOTPEHHBIE
3aJaHMs, YCBOUBIIEMY OCHOBHYIO JIUTEpATypy, pEKOMEHIOBAaHHYIO paboueil
«XOpOouIo»/ MpOrpaMMOl AMCUUIUIMHBL; MTOKA3aBIIEMy CHUCTEMAaTHYECKUI XapakTep 3Ha-
«3aYTEHO HU 110 IUCIUIUIMHE, OTBETUBIIEMY Ha BCE BOIPOCHI OMieTa, IpaBUIIbHO Bbl-
(xopor10)»/ MIOJIHUBLIEMY IPAKTUYECKOE 33aJJaHUE, HO JIOIyCTUBLIEMY IIPU 3TOM HENPUH-
«3aUTCHO» nunuaibHble omuOky. OLeHKa M0 JUCHMILIMHE BbICTaBISIETCsS O0ydvarole-

MycCsl C Y4ETOM pe3yIbTaTOB TEKYILErO KOHTPOJIS.
Komnerennuu, 3akperui€éHHble 3a JUCLMILIMHOW,
YPOBHE — «IIPOJBUHYTHIIN.

chopMUpOBaHbl Ha

«YJOBIIETBOPUTEIHHO/
«3a4TeHo (yIOBJIETBOPH-
TEJBHO)»/

«3a4TCHO»

BricTaBisiercs oOydaromieMycsi, 0OHapy »KUBIIIEMY 3HAHUE MaTepuaia U3y-
YEHHON JNUCIMIUIMHBI B 00beMe, HEOOXOAMMOM JIsl JalibHeUIeld ydeObl u
npenacrosimeld paboTel 1Mo npodeccuu, CIpPaBISIOUIEMYCS C BBITOJIHEHUEM
3a/laHui, 3HAKOMOMY C OCHOBHOM JIUTEepaTypoi, peKOMEHI0BaHHOW paboueit
MpOrpaMMOM TUCHUILIMHBI, JOMYCTUBIIEMY IMOTPEIIHOCTh B OTBETE Ha TEO-
peTUYEeCKHe BOMPOCHI W/WIW TIPU BBIMOJHEHUN MPAKTUYECKUX 3aJIaHUi, HO
obranaroneMy HeoOXOAUMBIMU 3HAHUSMU IS UX YCTPAHEHUS MO PyKOBOI-
CTBOM TIpernojaBaTesi, MO0 HEMPaBHJIBHO BBIMOJIHUBIIEMY MPAKTHUYECKOE
3a/1aHKe, HO M0 YKA3aHWIO MPENo/iaBaTelisl BHIMOJHUBIIEMY APYTrHe MPAKTHU-
YECKHE 3aJaHMs U3 TOTO e pasjaesia JUCITUTITNHBL..
Komnerennumn, 3akperui€HHble 3a JUCHUILIMHOM,
YPOBHE — «IIOPOTOBBII).

chopMUpOBaHBl Ha

«HEYIOBJIETBOPUTEIHHOY/
HE 3a4TEHO

BricraBnsiercs oOyuwaromemycs, OOHapyXXHUBIIEMY Cepbe3Hble NpoOenbl B
3HAHUAX OCHOBHOIO MaTepHalla U3y4YeHHOH IUCIUIUIMHBI, JOMYCTHUBIIEMY
MPUHIUIHATIBHBIE OIIMOKU B BHIIOJIHEHUH 3aJIaHH, HE OTBETHBILIEMY Ha BCeE
BOINIPOCHI OWJIeTa U JIONOJHUTENbHbIE BONPOCHl M HEMPABHIBHO BBIIIOJHUB-
HieMy MpaKkTU4ECKOEe 3a/laHue (HENPaBUIbHOE BBINIOJHEHHE TOJIBKO MPAKTH-
YECKOro 3aJaHusl He SBIIAETCS OAHO3HAYHOW MPUYMHON JUIsl BHICTABIICHUS
OLICHKH «HEYJOBJIETBOPUTENIBHO»). Kak mpaBuio, oneHKa «HEyJOBIETBOPHU-
TEJIbHO CTaBUTCS CTyAEHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH 00yUYeHHE T10
o0Opa3oBaTelbHON MporpamMme 0e3 JONOJHHUTENbHBIX 3aHATUH MO COOTBET-
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Ouenka Kpurepun oueHku pe3yjibTaToB
MO AUCHUILIHHE 00yuyeHusi 0 TUCIHHUILJINHE

cTBytromer aucuuiuinHe. OLieHKa MO AUCLMILIMHE BBICTABIAETCA O0yyaro-
HIEMYCS C Y4ETOM PE3yJIbTaTOB TEKYIETO KOHTPOJIS.

KomnereHun Ha ypoBHE «IIOPOTOBBINY», 3aKPEIUIEHHBIE 32 TUCLUIIIIMHOM, HE
c(hopMUPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbBI

Y4yeOHoe 1 yueOHO-1a00paTOPHOE 000PYI0BAHUE

VYuebHas ayuTOpus Ui NPOBEIEHUS 3aHATUN JIGKLIMOHHOTO TUIIA, TPYNIIOBBIX U MHIUBUAYAIIb-
HBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJISI U TPOMEKYTOUHOM aTTeCTallui, OCHAIICHHAs:

- CIeUUAIN3UPOBAHHONH MeOesblo; JOCKOM ayAUTOPHON; JEeMOHCTPALMOHHBIM O0OpYIOBAHUEM:
MIEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTALIMOHAPHBIM) IPOEKTOPOM.

Jlyisa mpoBeieHUs 3aHATHI J1a00pPaTOPHOIO THUIIA UCHOJB3YIOTCS CHEHaTIu3UpOBaHHbIE J1JabopaTo-
pun Ne 2 u Ne 3: naGoparopust B-316 u B-318, pacnonoxxennsie no aapecy 214013, r. Cmonenck, Duep-
TEeTUYECKUH TIp., 1.1, 31aHNe YHEPTETUUECKOTO MHCTUTYTA (J1abopaTopHbIil Kopiryc Ne 2).

JlaGopatopusi xumuu Ne 2 — (15 paGouux mect) 000pyJOBaHUE U PEAKTUBBI AJIS MPOBEACHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEpHasl IOCYAa, YCTAaHOBKH JJIs U3yUYEHUS IIpolecca KOppo3uu, onpeere-
Hus DJIC ranpBanunveckoro snemenrta, pH-merp Oxcnept 001, koMIIeKT 060pya0BaHUS Ul U3YyUEHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN AJIEKTPOJIN3A.

JlaGopatopusi xumuu Ne 3 — (15 paGouux mect) 000pyJOBaHUE U PEAKTUBBI JAJIS MPOBEACHUS
XMMHUYECKHUX IKCIIEPUMEHTOB, MEpHasl IOCYa, YCTAHOBKH I U3yUEHUs IIpoliecca KOppo3uu, onpeaese-
Husa DJ1C ranpBanuuyeckoro sneMmenta, pH-merp Dkcnept 001, KOMIUIEKT 000pYyIOBaHUS JJIsi U3yUCHHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEHN AJIEKTPOJIN3A.

VY4aeOHas ayauTOpHsl ISl IPOBEACHUS MPAKTHUECKUX 3aHATUH, TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJIS M IPOMEXYTOYHOM aTTeCTallK, OCHAIIEHHAs:
- CIIELMAIM3UPOBAHHON MeOENbIO; T0CKOHN ay AUTOPHOM.

Jlig caMoCTOATENbHOM padOThl 00yYaIOIUXCS MO JUCLUIUIMHE MCIHOJB3YEeTCsl MOMEUIEHUE JUIs
CaMOCTOSITENIbHOM paboThl 00yYarOIIUXCsl, OCHAIIEHHOE:

- CIENHUAIM3UPOBAHHON MeOEeIbI0; JTOCKOW ayJIUTOPHOW; MEPCOHATBHBIM KOMIBIOTEpAMH C TO/JI-
kimroueHreM K cetd "Mateprer” u noctynom B OUOC dunmana.

IIporpammHuoe oGecrieueHue

— makeT Microsoft Office;

— TEKCTOBBIN penakTop Microsoft Word;

— 3neKTpoHHbIe Tabuibl Microsoft Excel.

8. OBECIHHEYEHHE OBPA30BATEJBHOI'O TPOLUECCA AJIA JINL
C O'PAHUYEHHBIMH BO3MOKHOCTAMM 3/1I0POBbSA U HHBAJINOB

B xozxe peanuzanuu AUCIUTUTHHBI UCTIOIB3YIOTCS CIIEIYIONTUE JOTOTHUTEIBHBIE METOIbI 00yYe-
HUS, TEKYIIEro KOHTPOJS yCIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAllMU OO0YYarOMIMXCS B 3aBUCUMOCTH
OT UX WHIUBUYyIBHBIX OCOOCHHOCTEH:

IUISI CJIeNbIX M CJIa00BUASIIINX:

- JIGKIIUK 0(DOPMIISIFOTCS B BUJIE DJICKTPOHHOTO JOKYMEHTA, JJOCTYITHOTO C IMTOMOIIbIO KOMIThIOTEpa
CO CIEIUATM3UPOBAHHBIM MTPOTPAMMHEIM 00ECTICUCHUEM;
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- IUCbMEHHBIE 33JJaHUS BBIIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHENUAIN3UPOBAHHBIM IIPOIPAMMHBIM
obecrnieueHneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCs MHIMBUYalIbHOE paBHOMEpHOE ocBenieHne He meHee 300 IoKc;

- JUIsl BBIIIOJIHEHUS 3aJJaHMsl IPH HEOOXOMMOCTH NPEIOCTABIISIETCSl YBEINUMBAIOIIEE YCTPOUCTBO;
BO3MO>KHO TaK)X€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIUUHUBAIOLINX YCTPOICTB;

- IUCbMEHHBIE 3aJJaHNs O(POPMIISIOTCS YBEINYEHHBIM HIPUPTOM;

- DK3aMeH M 3a4€T MPOBOATCA B YCTHOM (pOopMe MM BBINOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIbIOTEPE.

AJIS TIIYXMX U €J1200C/IbIIAIINX:

- JIeKIUH OQOPMIISIOTCS B BUJIE AIEKTPOHHOTIO JOKYMEHTA;

- MMCHbMEHHBIE 33JIaHUS BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (opMme;

- HK3aMeH U 3a4€T MPOBOAATCS B MUCbMEHHOM (hopMe Ha KOMIBIOTEPE; BOZMOXKHO IIPOBE/ICHUE B
(dhopMe TecTHpOBaHUS.

AJIS1 JIMI C HAPYLIEHUsIMU ONIOPHO-ABUIATEJILHOI0 aNapara:

- JIeKIUH 0(hOPMIISIFOTCS B BHJIE AJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO KOMITBIOTEPA
CO CHELHMATU3UPOBAHHBIM IPOrPAMMHBIM 00€CIIeUeHHEM;

- IMCbMEHHBIE 33JJaHUS BBIIIOJIHAIOTCS HAa KOMIIBIOTEPE CO CHEUAIN3UPOBAHHBIM IIPOrPAMMHBIM
oOecIreyeHneM;

- DK3aMeH M 3a4€T MPOBOJATCA B YCTHOM (pOpMe WIIM BBINOJHSIOTCS B MHCbMEHHOW (Gopme Ha
KOMIIbIOTEPE;

- UCTIONB3yeTCs crenuanbHas yueonas ayauropust ais aui ¢ JIOB3 — ayn. 106 rnmaBHOro yuebHo-
ro kopnyca o aapecy 214013, r. CMmosieHCK, DHEepreTU4ecKuil np-a, 1.1, 31aHlue Y3HEPreTUHIECKOro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Ipu HEOOXOIMMOCTH MPEAYCMATPUBAETCS YBEIMUCHUE BPEMEHU TSI [TOJITOTOBKH OTBETA.

[Tponienypa mpoBeaeHHs HMPOMEKYTOUHOM aTTecTalMM AJisi OOy4arollUMXCs YCTaHAaBIMBACTCS C
y4€TOM HX HHAUBUAYAIbHBIX NCUXopu3nyeckux ocobeHHocTed. [IpomexxyTounasi aTrectanus MOKET
IIPOBOJUTHCS B HECKOJIBKO 3TaIlOB.

[Ipu npoBeaeHUH MpoLETYpPbl OLIEHUBAHUS PE3YJIBTATOB O0OYUEHUS MpPeLyCcMaTpUBAETCSl UCIOJb-
30BaHME TEXHUYECKHX CPEICTB, HEOOXOAUMBIX B CBS3M C MHAMBHUIYaJbHBIMH OCOOCHHOCTSIMHU O0ydaro-
LIUXCSA. DTU CPEJICTBA MOTYT OBITh NPEAOCTaBICHbI (UIMAIIOM, UM MOTYT UCIOJIb30BaThCSl COOCTBEHHBIE
TEXHUYECKUE CPEICTBA.

[IpoBenenue mpoueaypbl OLIEHUBAHUS PE3YJbTaTOB OOyUEHHUs JOMYCKAETCS C UCIOJIb30BAaHUEM
JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcs A0cTyNl K HHGOPMALMOHHBIM M 0udauorpagpuyeckum pecypcam B cetu UH-
TepHeT Ui KaXJ0ro odyyaromerocs B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM UX 3/J0POBbS U BOC-
npUsATHS UHQOpMALIUU:

JJIS1 CJIENBbIX M C1a00BHSIIINX !

- B neyaTHOU (hopMe yBEIMYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

AJIS1 TIIYXHX H ¢JIA00CIbIIIAIHX:

- B Ie4aTHoOu opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

AJIs1 00y4aloIMXcsl ¢ HAPYIIEHUSIMU ONOPHO-IBUIaTeJIbHOI0 annapara;

- B IIe4YaTHOH Gopme;

- B (popMe 3JeKTPOHHOTO TOKYMEHTA;

- B (hopme ayanodaiina.
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9. VYYEBHO-METOJAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
TUCIATITAHBI

OcHoBHasi iuTEpaTypa.
1. JIyneiiko, T.I'. Beenenue B o6mryro xumuto: yueonuk / T.I". JIynetiko; MunuctepcTBo oOpa3oBa-

Hus U Hayku Poccuiickoit ®enepanyu, degaepaibHOe TOCYAapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE
yupexkJIeHue BhICIIero npodeccruoHaibHoro oopasoanus «HOxHbIN (enepanbHblii YHUBEPCUTET», XU-
mudeckuit pakynwsreT. - PoctoB-u//l: U3narensctBo FOkHOTO denepanbroro yausepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4 [Daextponnsiii pecypc]. - URL: http: //biblioclub.ru/index.php?
page=book&id=241121.

2. EropoBa, O.A. Xumus: yueonoe mocooue / O.A. Eroposa, O.B. KoBansuykoBa. - M.: Poccuii-
CKHI YHHBEPCHUTET APYkObI HaposoB, 2011. - 156 c¢. - ISBN 978-5-209-03615-9 [DnekTpoHHBIH pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

3. Koposun H. B. O0mmas xumust: yue6. ais cryaenros By30B / H. B. Koposun. — U3n. 6-e, ucnp. —
M. : Brrcmr. mik., 2005. — 556 c.

JlonoJiHMTeIbHAS JIUTepaTypa.

1. Bapenuos, B.K. Dnekrpoxumuueckue cucTeMbl U mporiecchl: yueoHoe mocodue / B.K. Bapen-
uoB, H.A. Poroxxuukos, H.®. YBapos. - HoBocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-6
[DnexTponnslit pecypce]. - URL: http://biblioclub.ru /index.php?page=book&id=228776.

2.  Amapaes, A.W. O6mas xumusi. COOpHHK 3aJJaHUH ¢ MPUMEPAMHU PEIICHUH : yueOHOoe mocooue /
A.UN. Anapues, JI.U. Adbonnna. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN TEXHHYECKUN YHU-
BepcureT, 2013. — 119 c. — ISBN 978-5-7782-2255-7. — Pexxum pocTyna: 1mo moAnucke [DIeKTpOHHBIN
pecype]. — URL: https://biblioclub.ru/index.php?page=book&id=228947.

3. Moxos, A.W. Coopuuk 3a1a4 1o obmielt xumuu: yuebnoe nmocooue / A.1. Moxos, JI.W. lllypeiru-
Ha, .M. ArrommHa. - KemepoBo: KeMepoBckuii rocynapctBernbiii yaupepeuteT, 2010. - 155 ¢. - ISBN
978-5-8353-1312-9 [Dnexrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page= book&id=
232378.

4. CripaBOYHUK IO XMMHUU: OCHOBHBIE MOHATHS, TEPMHHBI, 3aKOHBI, CXeMbI, (hOPMYJIbI, CIIPABOYHBII
Matepual, rpaduku: yueoHoe nocoodue / JIL.H. baunos, U.JI. Ilepdunosa, JI.B. FOmamesa, P.I". UyBuins-
eB; Cankr-IleTepOyprckuil rocyJapCTBEHHBIN MOJIMTEXHUUECKUH yHUBepcuTeT. - M.: Ilpocnekr, 2015. -
156 c. - ISBN 978-5-392-16695-4 [Onekrponnsii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 251659.

5. TI'me6osa H. b., Ocranenko JI.®. CO0pHUK 337249 M yHpakHEHUH 1Mo Kypey «Xumus». — Cmo-
nenck: PUO ¢umuana FOY BITO «M3BU (TVY)», 2012. - 124 c.

6. Ocranenko JI.®., I'me6oBa H. b., Kopotkoa I'. B. CrnoBapps-cripaBOYHHK OCHOBHBIX MOHSATHH H
TEPMHUHOB 10 XUMUH: y4eOHO-MeToandeckoe nocooue. — Cmonenck: PO dwmana 'OY BIIO «MBOU
(TY)», 2009. - 188 c.

7. COOpHUK MHIAMBUIYTBHBIX 3aIaHAK 10 Kypcy "Xumus'" : [METO/. yKa3. A CTYJIEHTOB 00yd. 1O
HampasJieHUIo "OnekTposHepreTuka”, "Temnosnepreruka”, "OneKTpOTEXHUKA, JIEKTPOMEXAaHUKA U AJIEK-
TpoTexHosiorun", "OnrorexHuka", "DIEKTpOHUKA U MUKpPOdJEeKTpoHuKa", cnen. "[luiieBas uHKeHepUs
Manbix npennpustuii] / CO MBU; coct. JI. @. Ocranenko, H. b. I'ne6osa, I'. B. KopotkoBa. — Cmo-
nenck: CO MBOU, 2010. — 52 c.

8. Pabouas Tetpanpr mo xumun. B 2-x 4. Y.1: MeToanueckue peKOMeHIauu mo Kypcy "Xumus" /
coct. H.B. I'ne6oBa, I'.B. Kopotkosa. — [2-¢ u3x.]. — Cmonenck: CO MDU, 2014. — 32 c.

9. Coopuuk maboparopusix pador no xumun / CO® MOU; coct. H.b.I'meboBa. — Cmonenck: CO
MD3U, 2014. - 68 c.

16


https://biblioclub.ru/index.php?page=book&id=228947

IIpogpune «lIpomviuinennoe, eparxcoanckoe u dHepeemuiecKkoe CmpoumenbCmeoy <W

PII]] B1.0.07 «Xumus» M3u_

Hanpaenenue noocomosxu 08.03.01 « Cmpoumenvcmeoy (@A
) |

CnHcok aBTOPCKHMX METOAMYECKHX Pa3padoToK.
1. CnerryenkoBa C.B. KoMIUIeKT Jiekuuii Mo AUCHUIIINHE « XUMUS» B (hopMaTe MyJIbTUMEANITHBIX
Mpe3eHTAIMI PacTIoNoKeH Ha KadeapanbHBIX pecypcax B ayn. B 317.

17



Hanpaenenue noocomosxu 08.03.01 « Cmpoumenvcmeoy

IIpogpune «lIpomviuinennoe, eparxcoanckoe u dHepeemuiecKkoe CmpoumenbCmeoy

CMOIEHCKUA
( DUITNAT

PIIJ] F1.0.07 «Xumus» V3N_
JIUCT PETUCTPAIIUN NBMEHEHUU
Howmepa cTpanun
Ho- Bcero Hara
Me aHHY HanmeHoBanue TToamuce, ©.1.0.
P u3Me | 3ame Hymu | €Tpa- BHCCCHUA U3- Hara
u3Me Y u Ne nokyMeHTa, BHECLIETO U3MEHE-
Me- | Me- | HO- | ympo | HUIB N MEHEHUS B BBEJICHUS U3-
MeEHe BBOJISIIETO HVYs B TaHHBIN JK- N
HEH- | HEH- | BBIX | po- | AOKY- JaHHBIN JK- MEHEHUS
He- M3MEHEHHUS 3EMILTAP
Hng | HPIX | HBIX BaHH | MCHTC 3EMILIIP
bIX
1 2 3 4 5 6 7 8 9 10

18




