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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Hesablo sBIseTCS MOATOTOBKA OOYYAIOMIMXCS K HAyYHO-HCCIEOBATEIBCKOM W IMPOEKTHO-
KOHCTPYKTOPCKOM JIESATEIIbHOCTSAM IO HampasiieHHnto OakanaBpuata 12.03.02 «OntorexHukay (mpoduib
noAroToBKH: ONTHKO-3JIEKTPOHHBIC MPUOOPHI U CHCTEMBI) TIOCPEICTBOM 00ECIICUCHHS ATAroB (GOPMUPO-
BaHUsA KoMmreTeHuuu, npenycMoTpeHHbix GI'OC, B yacTu mpeacTaBiICHHBIX HHUXKE 3HAHUM, YMEHUH U
HaBBIKOB.

3amaun:

- U3yYUTh NMOHATUWHBIN anmapar, OCHOBHBIC TCOPETHYCCKHUE TIOJIOKEHHUS U METO bl JTUCITUTIIINHBI,

- OBJIAJICTh METOJIaMU HAYYHOTO TIO3HAHWS JUIsl OOBSCHEHUS XUMHUYECKUX SIBICHUH MpHu paboTe
ONTHKO-3JIEKTPOHHBIX MPHOOPOB,;

- HAYYUTh IPUMEHATh TEOPETUUECKHUE 3HAHUS [IPU PEIICHUU MTPAKTUUECKUX 3a/1a4;

- IPUBHUTH HABBIKW IIPOBEICHHS JJA0OPATOPHOTO MUCCIICTOBAHMUS.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

Jucnunnmna «XUMUs» OTHOCUTCS K 00513aTENIbHOM YaCTH MPOTrPaMMBbl.

Hepequb MOCJICAYIOIIUX AUCHUILINH, ]I KOTOPBIX H€06XO[{I/IMBI 3HaHUA, YMCHUS W HABBIKH,
(dbopMupyeMble TaHHOW JUCIUILTHHOMN:

Boicimas maTemaTuka

OnTuKo-3JIeKTPOHHBIE MPUOOPBI U CHCTEMbI

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUITJTIMHBI

OcBoeHue QUCHUIUIMHBI HalpaBieHO Ha (OpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIETEHIMN B
cootBeTcTBUM ¢ @PI'OC BO u OIl BO no ganHoMy HalipaBJI€HHIO TOATOTOBKH:

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUsI MO TUCHHUILIMHE (MOYJ/II0), COOTHECEHHBIX
¢ HHANKATOPAMH J0CTHKEHUS] KOMIIETeH M

Komnerenuns NuaukaTopsl 10CTHKEHHS KOMIIe- Pe3ynbTaTsl 00y4eHus
TeHI U

OIIK-1 Cnocoben OIIK-1.1 AHanu3upyeT TeXHOJIOTUH | 3HaeT: Ba)KHEUIINe XUMUYECKUE TTOHS-
IPUMEHSITh ecTe- IIPOU3BOJICTBA ONTOTEXHUKH, ONITU- | THUS U OCHOBHBIE 3aKOHBI XUMUU; KJlac-
CTBEHHOHAYYHBIE U YEeCKHUX M ONTUKO-3JIEKTPOHHBIX MPHU- | CU(PUKAMIO U HOMEHKJIATypy Heopra-
OOLIEH)KEHEPHbIE OOpOB 1 KOMIUIEKCOB C IPUMEHEHU- | HUYECKUX U OPraHMYECKUX COEIUHE-
3HaHUS, METO/Ibl Ma- | €M €CTECTBEHHOHAY4YHbIX U 00- HUH, IPUMEHAEMBIX IIPU TIPOU3BOJCTBE
TEMaTHUYECKOI0 aHa- | IIEUH)KEHEPHbIX 3HAHUN ONTOTEXHUKH, ONTHYECKUX U ONTHKO-
JM3a ¥ MOJEJINPOBa- AJIEKTPOHHBIX MTPUOOPOB U KOMITJIEK-
HUS B MTH)KCHEPHOHN COB.
JESTEIILHOCTH, YMeer: NpoBOIUTH yueOHO-
CBSI3aHHOM C IPOEK- HCCIIEIOBATEeNbCKUM SKCIIEPUMEHT Ha
TUPOBAHHUEM U KOH- OCHOBE BJIaJICHUSI OCHOBHBIMHU IIpHEMa-
CTPYHPOBAHUEM, MU TE€XHUKH paboT B 1abOpaTOpHH.
TEXHOJIOTHSIMU TIPO- Brnaneer: HaBbIkamMu 1a00paTOPHOTO
M3BO/JICTBA ONTOTEX- HCCIeIOBaHMs, pabOThl ¢ XUMHUUYECKUMU
HUKH, ONITUYECKUX U peakTHBaMu M prudopamu;
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OIITHKO- OIIK-1.2 [Tpemyaraer onTUMaabHbIE

3JIEKTPOHHBIX MPH- METO/bl MAaTEMaTUYECKOI'0 aHATIN3a U

0OOpOB U KOMIUIEKCOB | MOJEJIMPOBAHMSI B UHKEHEPHOU J1ed-
TEJIbHOCTH

3HaeT: OCHOBHBIC€ 3aKOHBI U ME€TOJbI XU-
MHUU U1 TCOPETUYCCKOIO U SKCIICPUMCH-
TaJIbHOT'O UCCJICAOBAaHUA O6’BCKTOB, npo-
LIECCOB U SIBJICHHM.

VYMeeT: IpUMEHATh METObI MaTEeMaTH-
YEeCKOro aHajn3a U MOJICIIMPOBAHUS
IPU PELICHNH 3a]a4 110 XUMUH.
Brnaneer: MeTogaMu XMMUYECKUX U Ma-
TEeMaTHYECKHUX PacyeTOB; METOJIaMU
00pabOTKH OTYYaEMBIX PE3yJIbTaTOB.
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4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI

CTpyKTypa AMCUMIJIMHBI:
Wnnexc HaumenoBanue Cemectp 1

Kontpons AKaJIeMUYECKUX 4acOB 3. €.
Bcero Konrakr. | Jlek | Jlao | IIp | KPII | CP KonTpounb

b1.0.07 Xumust OK3 180 66 34 16 16 78 36 5
OBO3HAYEHUAA:

Buabl npoMe:xyTOYHOM aTTecTAMU (BUIBI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHast paboTa 00yJaromuXxcs ¢ MpernoaaBaTesiemM;
JIek. — IeKIMOHHbBIC 3aHATHS,

Jlab.— naGoparopHbie paboThI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

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

CP — camocTosiTenbHas paboTa CTYJCHTOB,;

3.6.— 00beM AUCLUMIUINHBI B 3aYETHBIX €IUHUIIAX.

DUITNATT
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Coaep:xaHue THCUMILINHBI:

HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJeP:KaHUe

JlexkinonHusnle 3agatusa 17 mr. mo 2 4yaca:

1.1. Homenknarypa Heopranuueckux BemecTB. CTexuomeTpuyeckue 3akonbl. Kiaccsl BemiecTs.
1.2. Ctpoenue aroma. KBaHTOBBIC YHCIIA.

1.3. Ilepuoauyeckuii 3akoH u nepuogudeckas cucrema .M. Menneneena.

1.4. Xumunueckas CBs3b.

1.5. KommnekcHble coeIMHEHUSI.

1.6. DHepreTrka XUMHUYECKHUX MPOLIECCOB.

1.7. Xumuyeckas KHHETHKA.

1.8. PactBOpbI. PacTBOPHI 3IEKTPOIUTOB.

1.9. PacTBOpBI MaJIOpacTBOPUMBIX COEIMHEHUI. PH pacTBOpOB.

1.10. DnexTpoxumuueckue cuctTeMbl. OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA BEIIECTB.
1.11. TepMonrHaMuKa OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX IIPOLIECCOB.

1.12. YcTpoiicTBO U yciaoBHs pabOThI FAIbBAHUYECKUX IJIEMEHTOB.

1.13. Ionspu3zanus npu paboTe raibBAHUYECKUX JIEMEHTOB.

1.14. Koppo3usi mMeTasiosB.

1.15. MeTtozsl 3a1IMTHl METAJUIOB OT KOPPO3HH.

1.16. Xumuueckrue HCTOYHUKHU TOKA.

1.17. Xumudeckoe paBHOBECHE.

JlaGopaTopHbie paboThl 8 1IT. MO 2 Yaca:

2.1. KonuenTparus pactBopoB. [Ipurorosienue pazoaBieHHBIX PACTBOPOB U3 KOHIICHTPHPOBAH-
HOT0, MPUOOpPETEHNE HaBbIKa BBIPAKEHUS OJHUX KOHIEHTpaLUii uepe3 Ipyrue, IpuoopeTeHue
HaBbIKa padOThI ¢ XUMHUUYECKOH MOCY 101, HaBbIKa ONpeeNIeHUs INIOTHOCTH PacTBOPOB C IIOMO-
LIBIO0 apEOMETPA.

2.2. DNEeKTpOHHAs CTPYKTypa aTOMOB M OJTHOATOMHBIX HOHOB. M3ydeHne aKTHBHOCTH METaJJIOB
B PEaKLUAX U OOBSICHEHHE €€ IJIEKTPOHHOM CTPYKTYpOH.

2.3. Xumuueckas cBsi3b. [lonydeHne aMMuakatoB (-3JIEMEHTOB, OOBSICHEHHE CTPOCHHS KOM-
IJIEKCHOTO COEIMHEHUS.

2.4. Kunernka. M3yueHne 3aBUCUMOCTH CKOPOCTH TOMOT€HHBIX M T€TEPOT€HHBIX PEaKIHiA OT
pa3InYHbIX (PAaKTOPOB.

2.5. OKUCINTENFHO-BOCCTAHOBUTENBHBIC PEAKIIMK. 3HAKOMCTBO C BIIMSHUEM XapaKTepa CPeIbl
Ha XOJ] peaKklMy Ha IPUMepe TIEpMaHTraHaTa Kajus.

2.6. I'anpBaHnveckuii aneMenT. OBNaJieHue METOTMKOW COCTABICHHUS TATbBAHNIECKUX LIETeH 1
M3MEPEHUS HANPSHKEHUSI TAIbBAHUUECKUX 3JIEMEHTOB.

2.7. Kopposust MetaiioB. 3ammra oT Koppo3uu. M3ydeHue ycoBrii BOSHUKHOBEHHUST KOPPO3H-
OHHBIX MUKPOTaJIbBAHUYECKHUX IEMEHTOB, SIBIICHUS NOJAPU3ALUHI U JETOIAPU3ALMU TP KOPPO-
3UM. 3HAKOMCTBO C HEKOTOPBIMUA METOAAMH 3alUThl METAJIJIOB OT KOPPO3HUH.

2.8. Xumnueckoe paBHoBecHe. V3ydeHne BIUSHNS HA CMELEHUE XUMUYECKOTO PaBHOBECHSI pas3-
JIMYHBIX (DaKTOPOB.

[TpakTnueckue 3aHsaTust 8 wWT. Mo 2 yaca:

3.1. Pemrenne 3amad Ha pacyeTsl Mo GopMyiaM U 1Mo ypaBHeHUsIM. CIIocoOBI BBIpayKEHHSI KOH-
LEHTpaLUi PaCTBOPOB.

3.2. CtpoeHue aToma.

3.3. XuMunueckas CBs3b.

3.4. TepmoanHamuka.

3.5. Kuneruka. PaBHoBecue. Pemienue 3agad Ha 3aBUCMMOCTb CKOPOCTH PEAKIIMU OT Pa3IMyYHbIX
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(bakTopoB.

3.6. PacTBOPBI 2IEKTPOJIUTOB.

3.7. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIC PEAKIINU. | aIbBaHNYECKUIA HIIEMEHT.

3.8. Kopposust Mertamos. 3amura oT KOPpO3UH.

4 | CamocTtosTenbHas paboTa CTYACHTOB:

CamocrositeibHas padora no teme 1. HomeHnkiiatypa Heoprannueckux euiecTs. Kiaccol Be-
niectB. KonnenTpanus pactBopos. (4 uyaca)

- 3y4yeHue MaTtepuainoB JIEKIIMIA, TOATOTOBKA K ITpakTHueckoMy 3aHsaTHio Ne 1. [ToaroroBka k
nabopaTopHoi padote Ne 1.

CamocrosiTeibHasi padota no teme 2. Ctpoenue aroma. KBantoBbie uncna. [lepuonnyecknii
3aKOH ¥ nepuoanydeckas cucrtema JI.1. Menneneena. (9 yacon)

- 3y4yeHue MarepuanoB JIEKIIMIA, TOATOTOBKA K ITpakTHueckoMy 3aHsaTHio Ne 2. [ToaroroBka k
naboparopHoii pabore No 2.

CamocTosiTeibHasi padoTa no Teme 3. Xumudeckas cBsizb. KomrekcHpie coenuHenns. (9 va-
COB)

- 3yuyenne MaTtepuanoB JIEKIMiA, TOJTOTOBKA K MpakTHueckomy 3aHsaTuio Ne 3. [Toarotoska k
nabopaTopHoi padote Ne 3.

CamocrosiTeibHas padoTa no teme 4. TepMoarHaMuka. DHEPreTUKa XUMHYECKHUX IIPOIECCOB.
(5 gacoB)

- 3y4yenue MaTrepuanoB JIEKIHA, TOJTOTOBKA K MPAKTHUYECKOMY 3aHITHIO No 4.
CamocrosiTeibHas padoTa no Teme S. Xumuueckasi KUHETHKa. (4 yaca)

- 3yyenne MaTepuanoB JIEKIHiA, TOATOTOBKA K MpakTHueckoMy 3aHsaTHio Ne 5. [ToaroroBka k
nabopaTopHoi padote Ne 4.

CamocrosiTeibHas padota o Teme 6. PactBopbl. PacTBopsb! anexkTponuToB. PacTBopsl Mano-
pacTBopuMBIX coequHeHuil. PH pactBopos. (10 yacoB)

- 3yyeHne MaTepuanoB JIEKIIMHA, OATOTOBKA K IPAKTUYECKOMY 3aHITHIO Ne 6.
CamocrosiTeibHas padoTa no Teme 7. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. (8 YacoB)
- 3yyeHne MaTepuanoB JIEKIIMHA, OATOTOBKA K TpakTH4YeckoMy 3aHsaTHIO Ne 7. [loaroroska k
nabopaTopHoit padote Ne 5.

CamocrosiTeibHasi padoTa 1o Teme 8. YcTpoiicTBO U yci0BHs pabOThI rajlbBAaHUUECKUX JIe-
MeHTOB. (10 yacoB)

- 3yyeHne MaTepuainoB JIEKIIMIA, TOATOTOBKA K ITpakTHUYeckoMy 3aHsaTHiO Ne 7. [loaroroska k
nabopaTopHoit pabote Ne 6.

CamocrosiTesibHas padora no teme 9. Koppo3us MeramioB. MeTobl 3alIUTHl METAJNIOB OT
Koppo3ui. (9 yacoB)

- 3yyeHne MaTepuainoB JIEKIIMIA, TOATOTOBKA K TpakTH4YeckoMy 3aHsaTHIO Ne 8. [loaroroska k
nabopaTopHoi pabote Ne 7.

CamocrosiTeibHas padora no teme 10. Xumuueckrue UCTOYHUKY TOKa. (4 gaca)

- N3ydeHnne marepranoB JIEKINNA, PEKOMEHIOBAaHHOM JINTEPATYpHI.

CamocrosiTeibHas padora nmo teme 11. Xumuueckoe paBHOBecHe. (6 4acoOB)

- I3ydenne matepurasoB JICKIIUH, TOATOTOBKA K JabopaTopHOit paboTe Ne §, mosydeHue qomycka
K 9K3aMEHY M0 JUCHMILINHE.

Tekyumuii KOHTPOJIb:

Tema 1. Homenknarypa Heopranudeckux emects. Kiaccesl BemecTs. KoHnenTpanusi pacTBopos.
- YCTHBIM OMpOC MO MaTepHaly JeKLUHU, YCTHBINA OMpOoc MpU MPOBEAECHUH JOIMYyCKa K J1abopaTOpHOH pa-
60Te, 3ammTa 1JabopaTopHON pabOTHI, peIIeHUE 3a/1a4 Ha MPAKTHUECKOM 3aHSATHH.

Tema 2. Ctpoenne atroma. KBanroBble uncia. [lepuoauyeckunii 3aKoH 1 nepuoguyecKas cucremMa
JA.A. MenneneeBa.
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- YCTHBIH OIPOC TI0 MaTepHaiy JEKIUHU, YCTHBINA OMPOC MPH MPOBEICHUH J0IMyCcKa K JIa0opaTOpHOU pa-
6oTe, 3a1uTa J1abopaTOpHOi paboThI, ONIPOCHI Ky JOCKU» U PElICHHE 3a/1a4 Ha MPAKTUYECKOM 3aHSITHH,
TECTUPOBAHUE.

Tema 3. XumMnueckas ¢cBsi3b. KoMILiekcHbIe coeANHEHHUS.

- YCTHBIH OIPOC TI0 MaTepHaiy JEKIUHU, YCTHBINA OMPOC MPH MPOBEICHUH J0IMyCcKa K JIa0opaTOpHOU pa-
6o0Te, 3a1uTa J1abopaTOpHO paboThl, ONPOCH «y JOCKM» U PEUICHHE 3a/1a4 Ha MPAKTUYECKOM 3aHATHUH.
Tema 4. TepmoguHaMuKa. JHEPreTUKa XMMIUYECKUX MPOLECCOB.

- YCTHBII OIPOC IO MaTepUaiy JEKIUHU, OMPOCH «y JOCKH» U PEIICHUE 3a/1a4 Ha IPAKTHUECKOM 3aH -
THUU, TECTUPOBAHHUE.

Tema 5. Xumnueckasi KHHETHKA.

- YCTHBIH OIPOC IO MaTepHaiy JEKIUHU, YCTHBINA OMPOC MPH MPOBEICHUHU JOIYyCKa K J1ab0paTOpHOM pa-
6oTe, 3a1uTa J1abopaTOpHOM paboThI, ONIPOCHI Ky TOCKK» U peUICHHE 3a/1a4 Ha MPAKTUYECKOM 3aHSTUH,
KOHTpOJIbHast paborTa.

Tema 6. PacTBopbl. PacTBOpBI 2/1eKTP0IUTOB. PacTBOPBI MajiopacTBOPUMBIX coenHennii. PH pac-
TBOPOB.

- YCTHBIH OMPOC IO MaTepuany JEKIUHU, OMPOCHI «y JOCK» U pElICHHE 3a/1a4 Ha MPAKTUIECKOM 3aH -
THUHU.

Tema 7. OkHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUM.

- YCTHBIH OIPOC M0 MaTepHaTy JICKIIMU, YCTHBIA OMPOC TP MPOBEJICHUH JOMMYCKa K JIA0OpaTOpHOM pa-
6o0Te, 3a1uTa J1abopaToOpHO paboThl, ONIPOCHI Ky TOCKH» U PEILICHUE 3aa4 Ha MPAKTUYECKOM 3aHITHH.
Tema 8. YcTpoiicTBO 1 yci10BHsI pad0Thl TaJibBAHUYECKHX 3J1€EMEHTOB.

- YCTHBIH OIPOC N0 MaTepuany JeKIUHU, YCTHBINA OMpOC MPH NMPOBEICHUH AOMYycKa K IabopaTOpHOU pa-
0o0Te, 3amuTa JJabopaToOpHOU PabOTHI, OTPOCH Ky TOCKW» U pelIeHUE 3a7a49 Ha MPAKTHIECKOM 3aHSITHH,
KOHTpOJIbHas paboTa.

Tema 9. Koppo3uss MeranioB. MeToabl 3a1IUTHI METAJIOB OT KOPPO3UH

- YCTHBIH OIpOC N0 MaTepuany JeKIUHU, YCTHBINA OMPOC MPH MPOBEICHUH A0MYycKa K IabopaTOpHOU pa-
6ote, 3amuTa 1a00paTOPHOI pabOThI, ONIPOCHI Ky JTOCKH» U PEIICHHE 3a7a4 Ha MPAKTHUYECKOM 3aHSATHH,
KOHTpOJbHas paboTa.

Tema 10. Xumuueckoe paBHoBecHe.

- YCTHBIH OMPOC N0 MaTepuany JeKIUU, YCTHBINA OMpOC MPH MPOBEICHUH A0MycKa K 1abopaTOpHOU pa-
0orte, 3amuTa 1a00paTOPHOI pabOThI, OIIPOCHI «y JTOCKM» U PEIICHUE 33/1a4 Ha TPAKTHUYECKOM 3aHSATHH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HU

Tabnuna - O6pa3oBareiabHbIE TEXHOJIOTUH, UCTIOIb3YEMbIE MPU PEATU3aLUN PA3IUYHBIX BUI0B yUeOHOU
3aHATHUH 110 TUCIMILIMHE

Ne | Bunsl yueOHBIX 3aHATUH OO6pa3zoBarenbHble TEXHOJIOTHH

n/m

1 Jlexunn Knaccuueckas (TpagunuonHas, HGOpMaMmOHHAA )
JEeKIUs

WnTepakTuBHas Jekuus (JIEKIHUS-BU3yaanu3alus)
WNuauBuayalbHbIE U IPYIIIOBBIE KOHCYJIBTALUHU 1O
JTUCIUTUINHE

2 IIpakTrueckue 3aHATHS TexHomnorust 00yueHusI Ha OCHOBE PELICHUS 3a1a4 U
BBIIIOJIHEHUS YITPAKHEHU I

TexHoorus pasBUTUS KPUTUYECKOIO MBILUICHHUS:
yueOHO-MO3r0OBOH IITYpM, UHTEIJIEKTyaJIbHas pa3MHUH-
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Ka, METOJ] KOHTPOJIbHBIX BOTIPOCOB, IPHEM «B3aUMO-
OTIPOCH.

TexHonorust 00y4eHHs B COTpyIHUYECTBE (KOMaHIHAs,
rpynmnoBas pabora)

3 JlaGopaTtopHnast pabora TexHONOrHsI BHITIOIHEHUS JIA0OPATOPHBIX 3aJaHUN B
Majioi rpyrre (B Opurajue)

TexHomnorust 00y4eHus B COTpYAHHYECTBE (KOMaHIHAS,
rpymnmnoBas pabora)

TexHomorust mpobJIEMHOro 00y4YeHHUsI Ha OCHOBE aHa-
JM3a pe3yabTaToB J1a00paTOPHON paObOThI: UHINBUIY-
aJlbHBIN OIpoc, codeceioBaHue B Malloil rpynne (Opu-
rajie), 00CyXJIeHUE Pe3yIbTaTOB KOMaHIHOW paboThI,
NPECTaBICHNUE CTYICHTOM WII TPYNTION CTY/ICHTOB
(Opurazoii) pe3yibTaToB J1a00paTOpHOM pabOTHI B
dbopme oTyera.

Jomnyck k n1abopaTopHoii pabote

4 CamocTtosTenbHas paboTta HupopMalinoHHO-KOMMYHHUKAIIHOHHBIE  TEXHOJIOTUU
cTyneHToB (BHeaynuTopHas) | (moctyn k OUOC ¢unmana, k ObC dunmana, toctym K
UHPOPMAIIMOHHO-METOIMYECKUM MaTepualiaM Mo JHC-
LUTITAHE)

5 | Konrpons (mpomexxyrounasi | TeXHOJIOTUs yCTHOTO Onpoca
aTTecTalus: SK3aMEH)

6. OHEHOYHBIE MATEPHAJIBI V1A TEKYHIET'O KOHTPOJIA K
MPOMEXYTOYHOU ATTECTALIUU - 111 OHEHKU KAYECTBA OCBOEHUA
JUCIHHUIIVINHBI

K nmpomexyTouHO! aTTecTalluy CTYACHTOB MO AUCLHUIUIMHE MOTYT IIPHUBIIEKATHCS IIPEICTaBUTENIN
paboTtozarenel, pernoaaBaTesn NOCIeYOUNX AUCIUILINH, 3aBeyonie Kadeapamu.

Onenka kayecTBa OCBOCHMSI JUCLUIUIMHBI BKJIFOYAET KaK TEKYILIUHA KOHTPOJIb yCIIEBAEMOCTH, TaK
U IPOMEXKYTOUHYIO aTTECTAIHIO.

IIpumepsl 3agaHuil K 3a1UTe J1a00pPaTOPHOIT PadOTHI
""JJIeKTPOHHAS] CTPYKTYPA ATOMOB M OJTHOATOMHBIX HOHOB'"'

1. ChopmynupyiiTe OCHOBHBIE IPUHIUITBI KBAHTOBOW TEOPUU CTPOCHUS BEIECTBA (KOPIYCKY-
JISIPHO-BOJTHOBOH JTyaJTi3M, MPUHIIAI HEOTIPEACTICHHOCTH, BOJTHOBAasI (DYHKIIHS, aTOMHAsi OpOHUTANb, KBaH-
TOBBIE UHCIIA).

2. KaxoB nopsi1ok 3aroHeHus 1eKTpOHHOM 00osouku aroma? ChopMynupyiTe NPUHIUIBL U
NpaBuiIa, KOTOPbIE IPU ITOM HCIIOJIB3YIOTCA. 3alUIINTE MOJHYIO AJIEKTPOHHYIO (POPMYITy CIEAYIOLINX
aTOMOB B TIOPSJIKE 3aMOJIHEHHS aTOMHBIX opouTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, x) Os;

3. Ykaxxute aToM ¢ POPMHUPYIOIIUM DIIEKTPOHOM a) 352, 6) 4p°, B) 3d', r) 4, 1) 55°. Onmumte
€T0 MOJIO’KEHHNE B IEPUOTUIECKON CUCTEME.

4. Yrto xapakTepusyeT Kax/10€ U3 KBAaHTOBBIX YHcen? YKaXUTe 3HaUCHHsI KBAHTOBBIX YMCET IS
bopmupyromiero sekrpona a) Ti, 6) K, B) As, r) Ce, a) Cd.

5. Hanumure nomHyro 31eKTpoHHYIO Gopmyny atoma a) Tc, 6) Mn, B) Se, ) Ag, 1) Ga, e) Pa, x)
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V, 3) Sb, n) Rb, ) Kr. K kakomy cemelicTBY OH OTHOCHTCS? YKaKUTE €r0 BHCUITHHM, TIPEABHEITHUN CIIOM,
(dbopMuUpYIOLIUI 3JIEKTPOH, KBAHTOBBIE YUCIIA JJIs AJIEKTPOHOB BHEIITHETO CJIOS ¥ (POPMHUPYIOIIETO 3JIeK-
TpOHA.

6. Uto Takoe BaneHTHOCTH? [TokakuTe pacmnpeeneHrue BaJICHTHBIX MJISKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, ) Tc, 3) As, u) Br, k) Ti 1Mo KBaHTOBBIM siUeiikaM B BO30Y>KJICHHOM U HEBO30YK-
JICHHOM COCTOSTHUU U OIPEJIEIUTE COOTBETCTBYIOIINE 3HAYCHHS BAJIEHTHOCTH.

7. Yro Takoe "npoBain" snexkrpona? [louemy on npoucxoaut? Kakue BaJl€HTHOCTH MPOSIBISIOT
aTOMBI 3TUX 3JIEMEHTOB B HEBO30YXIEHHOM U BO30Yyx1eHHOM cocTtosinuu? [lokaxkure Ha npumepe a) Cu,
0) Cr, B) Gd, r) Ag.

8. JlaiiTe onpenenaeHus MOHATUSAM «IHEPTUSI HOHU3ALMUNY, «CPOACTBO K AJIEKTPOHY», «IJIEKTPOOT-
pUnaTeNbHOCTEY. Kak MEHSIOTCS 3TH XapaKTEPUCTUKH, a TAKXKE PAIUyC aTOMA U METAJUTHYECKHUE CBOM-
cTBa y aTOMOB 3jeMeHToB a) VII-A rpymmsl cBepxy Bam3, 0) |1l mepuoa ciesa nampaso, B) |1-A rpymisr
CBEPXY BHU3?

3agaHus K NPAKTHYECKOMY 3aHATHIO IO TeMe "'XuMHYecKasi TepMOJAMHAMUKA"

1. ITo xakoii TepMOAMHAMHYECKON (DYHKIIMU OTIPEEIISETCSI BO3MOKHOCTh CAMOTIPOU3BOIBHOTO
IPOTEKaHUs XMMUYECKUX peakiii B n300apHO-U30TEPMUUECKUX YCIoBUsIX? Onpenenure, BO3MOXKHO JIH
caMoIpou3BojbHOE npoTekanue peakuu a) HoOp = 2Hoy + O, 06) CaCOs3(ry = CaO(y) + COy(ry B H.Y.

2. Paccuuraiite TeMiiepaTypy paBHoBecusi cucteMbl A + B = 2AB, eciiu u3MeHeHue S3HTPOINHU B
xoze 3Toi peakiuu paBHo 10 x/K, a m3smenenune sutansnuu paBHo 25 kJx. [Tpu kakux remnepaTtypax
OTHOCHUTEJIBHO TEMIIepaTypbl paBHOBECHS BOZMOKHO CaMOIIPOM3BOJIbHOE TEUEHUE 3TON peakLuu?

3. IIporekaeT a1 B HOPMaJIbHBIX YCIOBUAX peakius 2A ) = By + Cr — Q7

4. PaccuunTaiiTe M yKa)KuTe HalpaBeHUE npoTekanus npouecca A = B npu 200°C, ecnmn AH
=-20 xJIx, AS® . = —-100 x/K (2 cnocoba perieHus).

8. PaccunTaiiTe npu KakMX TeMIepaTrypax OTHOCUTEIBHO T, BO3MOKHO CaMOIIPOU3BOJIBHOE IIPO-
tekanue 3ol peakuuu COgy + Clyy = C

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIuu
1. Onpenenute crenens okucienus cepsl B coenunernn H,SO3 (NH,)2S, Li, SOs3
2. Kaxoii mpouecc 1 mo4eMy BbIpa)kaeTcsl CXEMOM: Fe*? > Fe™?
3. K xakomy Ty OBP otHocutes peaknus: (NH;).Cr,O;—N; +Cr,03 +H,0. TMoadepute
K03()(UIMEHTHI B ypaBHEHUH PEAKINH, YKKUTE OKHCIUTENIb H BOCCTAHOBHUTEIb
4. Kakne cBoiictsa Moryt mposieisats CI*7 u CI*® 2 Otser o6ocHyiire.
5. Ilogbepure k03 HUITUEHTHI B ypaBHEHUH PEAKLIMU METOJIOM JIEKTPOHHOI0 OanaHca, yKakuTe
OKHCIIUTEh U BOCCTAHOBUTEITD!

MnSO; + KIO3z + KOH— MnO; + I, +K,;S0,4 + H,O

l'anbBaHM4YecKUil 3jIeMEHT
1. CoctaBpTe cxeMy paboOThI cepeOpSTHO-BOJIOPOIHOTO TalbBaHUYECKOTO dJeMEeHTa (YCIOBUS CTaHAAPT-
HBIE).
2. Hanumure ypaBHEHHE peakKIliy, IPOTEKAIOIEH Ha aHOJe B pa0OTalOIIEeM ralbBaHUYECKOM JJIEMEHTE,
TOKOOGpasyromas peakuus koroporo Zn + NiZ* = Zn** + Ni.
3. Paccuuraiite crangaptayro 3J1C cepeOpsiHO-HUKEIEBOTO raIbBAHMYECKOTO dJIEMEHTA.
4. Kak uszmenutcs DJIC cepeOpsiHO-CBUHIIOBOTO TaJIbBAHMUYECKOTO 3JIEMEHTA MO CPaBHEHHMIO CO CTaH-
JApTHBIM 3HAYEHUEM, €CJIM aKTUBHOCTH MOTEHIIMATIONPEACTSIONMX HOHOB B pe3ybTaTe padoThl U3MEHU-
nack B 10 paz?
5. Paccuuraiite 3/IC ranpBaHUYECKOTO JIEMEHTa, €Clii u3MeHeHue sHeprun [ mb0ca TokooOpaszyromieit
peakuu paBHoO -227,7 kJx/Moib, N = 2.
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Bonpocsl k 3k3aMeHy 10 Kypcey « XHMHS»:

1. CoBpeMeHHbIE NPEJCTABICHUS O CTPOEHUU aToMa. VicTopusi yueHHil 0 CTpOSHHH aToMa.

2. KsanToBbIe yncna Kak pe3ynabTaT pemeHus ypapaenus llpenunrepa (rmaBHoe, opouTanbHOE, Mar-
HUTHOE, CIIMHOBOE), MX (PU3MYECKUN CMBICI (Ha MPUMEpaXx).

3.  DnexTpoHHbIE KOH(PUTYpPAIIUH AaTOMOB IMEPHOAMYECKON CHCTEMBI. [[pHHIMTIBI M IOPSIOK 3aII0THEHHS
aTOMHBIX OpOHTasIell MHOTO3JIEKTPOHHBIX aTOMOB (MPUHIIMII MUHUMYMa 3Hepruu, npuHimn [laynu, npa-
Bwio ['ynna, npasuio KieukoBckoro) (Ha mpumepax).

4, TlepuoandecKkuii 3aKOH M Mepruoandeckas cuctema eMeHToB J[.1. MenneneeBa. DieKTpoHHOE
CTPOEHHE aTOMOB 3JIEMEHTOB NIEPUOANUYECKOI cucTeMsl. «IIpoBam» 35ekTpoHa. DIEKTPOHHBIE CEMENCTBA
XUMHUYECKUX 3JIEMEHTOB.

5.  OcHOBHBIE CBOMCTBAa aTOMOB (paauyc, SHEPTUs MOHU3ALUU, CPOACTBO K 3JIEKTPOHY, JIEKTPOOTPH-
aTeNbHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) U 3aKOHOMEPHOCTU UX W3MEHEHHMsI B IPYyII-
nax U nepuojax.

6. IloHsATHE O BAJIGHTHBIX 3JEKTPOHAX U BaJleHTHOCTH. [loHsTHE 0 popmupyromem snekTpone. Onpene-
JICHUE BAICHTHOCTH aTOMOB S-, P-, d-, f-211eMEeHTOB B BO30Y K/ICHHOM U HEBO30Y)KJICHHOM COCTOSTHUHU (Ha
npumepax). BanentHocts anementoB |l nepuona. O6pa3oBaHre HOHOB.

7. lloHsTHE U OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOM CBSI3H (AJIMHA, SJHEPTUS, IOJSIPHOCTbD, BaJICHTHBIN
yrout). Bumpl v XapakTepucTHKH XUuMH4YecKoi cBsi3u Ha ipumepe mouiekyst: NaCl, O,, NH3, BCls, KHCO3.
8. KoBaneHnTHas xumMuyeckas CBsI3b: TIOHATHE, BUbI. MeXaHN3Mbl 00pa30BaHUs KOBAJICHTHON XHUMUYE-
cKoii cBs13u (Ha mpumepe Monekyn Tumna Cly, SiHy, nona NH,"). CpoiicTBa KOBaneHTHOI CBA3M: HANPaB-
JIEHHOCTh, HACHIIIIEHHOCTb, KPaTHOCTb.

9. OcHOBHbIE TeOpUU KOBAJCHTHON XUMUYECKOM cBs3U. [lonoxkeHuss MmeToa BaJeHTHbIX cBsi3eil. [ToHs-
THE 0 TMOpUAM3AIIMHY ATOMHBIX OpOUTalIel U THOPUIHBIX OpOUTaNsIX. BinsHIe HEMoAEIeHHBIX 3JIEKTPOH-
HBIX TIap HA TEOMETPHUIO0 MOJIEKYJIBI.

10. OcHOBHBIE IOJOKEHUS METOAA MOJICKYJISIPHBIX opOuTaneii. VloHHas cBs3b, ee 0COOEHHOCTH, MeXa-
HU3M 00pa3oBaHus. CBOICTBA BEIIECTB C MOHHOM CBA3BIO.

11. Merammueckas CBsi3b U 00IIME CBOWCTBA META/UIOB. [IOHSATHE O 30HHOM TEOPUHU KPUCTAIIIOB, METAJI-
JIbI, TUDJIEKTPUKH, MTOJTYITPOBOIHUKH.

12. MexmonekynspHoe B3aumoeiicTere. Cuinbl Ban-nep-Baaibca (opueHTamoHHOS, HHTYKIIHOHHOE,
JMCIEpCUOHHOE B3anMo/ieicTBre). Bogopoanas cBs3b, €€ oOpa3oBaHue, BIUSHUE HA CBOWCTBA BELIECTB.

13. KomrmiekcHble COCIMHEHHs: CTpOeHHe, HOMeHKiIaTypa. CTyrneH4aras IUCCOIMAIUS KOMIUIEKCHBIX
coeqMHEHNH. MaTeMaTnyeckoe BbIPAKEHNE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOTO MOHA. Bupl cBsi3u B
KOMILJIEKCHBIX COEMHEHUAX. MexaHu3M o0pa3oBaHUs CBsI3el BO BHYTPEHHEU cdepe (Ha mpumepax) 1o
METO/ly BaJICHTHBIX CBsA3el. [[puMeHeHre KOMIUIEKCHBIX COEIUHEHNH.

14. Tlonstue u npeamer TepMmoauHaMuku. [lonsarue o GyHKIMAX cocTosHUS cucteMbl. Temiora u padorta.
BuyTtpennsis sHeprus, sHTansnus. [lepBblil 3aKk0H TEPMOAMHAMUKH.

15. Tennosoii a¢dext peakuuii. Tepmoxummuueckne ypaBHeHHsl. 3aKoH ['ecca U clecTBUs U3 3aKOHA B Tep-
MOXHUMHMYECKUX pacueTax (Ha mpuMepax).

16. DOurponwms kak ¢pyHKuHs coctostaus cucteMsl. |l u |11 3akonsr TepmoguHamuku. CriocoOb! orpenerne-
HUS U3MEHEHUS SHTPOIHHU B X0JIe XUMUYECKHX peakuuid. FI3MeHeHue sHTponuu npu (a3oBbIX Mepexoax.
CrangapTHasi SHTPOIHS 00pa30BaHUs COCTUHEHUSI.

17. OwranenuitHelil ¥ SHTponHiiHbIH (akTopbl. CBoOOaHAs 3Heprus ['mb60ca. Dueprus I'enbmrosnbia.
Temnepatypa paBHoBecusi. Onpe/iesieHue HanpaBiIeHUsl CaMOIIPOM3BOJIBHOTO MTPOTEKAHUS peakiuii (cooT-
Homenue T u Tp). CBsa3b sHeprun ['MOOCa ¢ KOHCTAHTOW PaBHOBECHSI.

18. TloHsiTHE O CKOPOCTH XUMHUYECKOH pEaKkiMyd B TOMOT€HHBIX M T€TEPOTCHHBIX CHCTeMaX. 3aKOH JIei-
CTBHUS Macc /I TOMO- M T€TEePOreHHBIX Peakyii (Ha mpumepax). 3aBUCHMOCTb CKOPOCTH PEAaKLUU OT KOH-
LEHTpAIii BEIIECTB, JaBJICHUS U 00beMa CHCTEMBI, IIONIaAN TOBEPXHOCTH pa3zjena ¢as.

19. 3aBHCHMMOCTBH CKOPOCTH XMMUYECKOM peakiuu ot Temneparypsl. [lpaBuno Baut-I'odda. Dueprus ax-
TUBALIUU. YpaBHEHUE AppeHnyca. JHEPreTHYeCKUe AuarpaMMbl X0/1a 3K30- U SHAOTEPMUYECKON Peak-
17078
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20. Karamu3: Buabl, MexaHu3Mbl. OCOOCHHOCTH KaTaIMTHYECKHX MPOIECCOB. DHEPreTUYCCKUE Iua-
rpaMMbl KaTAIUTUYECKON M HeKaTalIuTHUecKol peakuuu. Jlo06aBKH, BIUAIOIINE HA aKTUBHOCTh KaTalln3a-
Topa.

21. Xumuueckoe paBHOBecue, ero npusHaku. KoHcraHTa paBHOBecHs JAJIs1 TOMO- U T€TEPOreHHBIX Peak-
Ui (Ha npuMmepax). 3aBUCUMOCTh KOHCTAaHThl PABHOBECHSI OT TEMIIEPATYPHI.

22. BnusHue U3MEHEHUs KOHLEHTpAIMK BEUIECTB, TEMIIEPATYPHI, AaBJICHHUS U 00beMa CUCTEMBbI, KaTalu-
3aTOPOB HAa XMMUYECKOE paBHOBECHE U KOHCTAHTY paBHOBecHs. [Ipuniun Jle-IllaTense (Ha npumepax).
23. Tlonsarue o pactBopax. Kiaccupukanus pactBopoB. MeXMOIEKyIsIpHOE B3aUMOJEHCTBUE NIPU pac-
TBOPEHHMHU BemiecTB. TepMoauHaMUYeckue IpUYMHBL  00pa3oBaHMs pacTBOpPOB. TerioBbie 3(h(eKTs mpu
PacTBOPEHHH.

24. Crioco0Obl BBIpa)KEHHS KOHIICHTPAIIMH PACTBOPOB (MaccoBasi OIS, MOJISIpHAs J0JIsA, THUTP, MOJISIpHAsS
KOHILIEHTpALMsl, HOpMaslbHas, MOJIJIbHASL KOHLIEHTPALHs), B3aUMOCBSI3b MEX/Y KOHLIEHTPALIUSIMH.

25. PactBopnI c1abbix anekTponuToB. Crenens auccounanyu. Koncranra auccounanuu. 3aKoH pazdas-
nenus OctBanbaa. Onpenenenue pH pacTBopa cinaboro 31aeKTposuTa.

26. PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB, TUITBI B3aMMOACHCTBHUI B ATHX PAacTBOpaxX Ha MPHUMEPE pacTBOpe-
Hust NaCl. AkruBHocts noHoB. MonHast cuia pactBopa. Onpenernerne pH pacTBopa CHIBHOTO AJICKTPOIIH-
Ta.

27. KucnoTHO-OCHOBHBIE CBOMCTBA BEILECTB C TOUKH 3PEHUS TEOPUU IEKTPOIUTUYECKON JHCCOLUALINH.
Honnoe npoussenenue Boabl. BoIopoaHblil ¥ TMAPOKCUIIBHBIN ITOKa3aTenu. MHaukaTopsl.

28. PacTBOpBl MalOpacTBOPUMBIX 3JIEKTPOJIUMTOB. PactBopumocts. IIpousBeneHne pacTBOPUMOCTH.
YcnoBue 00pazoBaHus 0CAIKOB MaJIOPACTBOPHMBIX HJIEKTPOIIUTOB.

29. OkuciIuTeIbHO-BOCCTAaHOBUTENBHBIE Ipoliecchl. [loHATHE 00 OKHCIHMTENE, BOCCTAaHOBUTENE, OKUCIIE-
HUH, BOCCTaHOBJIEHNH. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA BEIIECTB, MX 0OOCHOBaHUE C TOUKU
3pEeHUs1 CTPOEHHsI aToMa (Ha MPUMEpPaX).

30. Tumer OBP (¢ npumepamu). MeTo 3JIeKTpoHHOTO OasiaHca (Ha TpuMepe).

31. TanpBaHMUYECKHE 3JEMEHTHI: YCIOBHUS PAaOOTHL. YCTPOHCTBO 3JEKTPOXMMUYECKOTO rajbBaHHMYECKOIO
anemenTa Jlanuwans-AkoOu, cxema ero pabOThl, AJNEKTPOJHBIE MPOLECCHl, TOKOOOpa3yrolas peakiius.
Ypasuenue HepHcera.

32. D/IC w nanpsoxenne. CriocoOsl pacdera D/IC. TToTeHIMaNbI ra30BBIX 2JIEKTPOJIOB.

33. Monspuzanus snextpooB. Ee Buapl n Mexanu3Mel. [lonspuszannonHble KpuBble MpH padoTe raibBa-
HUYECKHUX JIEMEHTOB, KOPPO3UH. 3HAYEHHUE MOJSIPU3ALNN B SJIEKTPOXUMHUECKUX CHCTEMAX.

34. Koppo3ust MeTayjioB, €€ BUbI. YCIOBUS MPOTEKaHMs JIEKTPOXUMUYECKON KOppo3uu. CXeMbl MHUK-
pOTralbBAHUYECKUX KOPPO3HOHHBIX IEMEHTOB, YPAaBHEHHS aHOJIHBIX M KAaTOIHBIX MPOILIECCOB (HAa MpUMe-
pe).

35. BomopoaHast 1 KUCIIOPOTHAST JETIONSPU3AIHS, 3aBUCUMOCTh OT CPEJIbI, YCIOBUS €€ YCUIICHHUS.

36. Metauinyeckre 1 HEMETaNTMYeCKUe MOKPBITHS KaK METO/ 3aIlUThl OT KOppo3uH. CXxeMbl KOppo3H-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIMUX MPU HAPYIIEHUH METAININYECKUX MMOKPBITUH (Ha IpUMepax).

37. CymHOCTb 3JE€KTPOXUMHUUECKUX METOAOB 3aIUTHl OT KOPPO3UH (aHO/AHAs, KaTO/HAs, MPOTEKTOPHAs
3aluTa). Y paBHEHUS MPOLECCOB, MPOTEKAIOUINX HA aHOJHBIX M KAaTOJIHBIX y4acTKaX MPH dJIEKTPOXUMHUYE-
CKOM 3aIluTe.

38. MeTobl 3alIUThl OT KOPPO3WH, CBSI3aHHBIE C 00PAaOOTKOM KOPPO3MOHHOHN cpeibl. IHrHOUTOpBI KOp-
pO31H, MEXaHU3MBI UX eicTBUs. [laccuBHOCTH MeTaiIoB. Jlernposanue.

39. XuMHUecKHe MCTOYHHWKH TOKa: MOHATHE, Kiaccupukamys. OCHOBHBIE XapaKTEPHCTUKHU TalbBaHUYE-
CKHUX 2JIEMEHTOB.

40. MapraHieBo-IMHKOBBIA TEPBUYHBIA DJIEMEHT: YCTPOWCTBO, YPaBHEHHS TPOIIECCOB, JTOCTOMHCTBA U
HEJOCTaTKH.

41. llenouHble U IUTHEBbIE OaTapelKu: yCTPONUCTBO, JOCTOMHCTBA U HEAOCTATKH MPH SKCILTyaTaI[|H.

42. AKKyMyISTOpBI: BUJbI, YCTPOMCTBO, MPUHIMI PaOOThl. YpaBHEHHUs MPOLIECCOB MpH 3apsae U pas-
pAAKE CBUHIIOBO- KHCIIOTHOTO aKKyMYJIITOpPA, €r0 XapaKTEPUCTHUKU, OCHOBHBIE IIPOLIECCH] 3HOCA, JOCTO-
MHCTBA U HEJOCTATKH MIPH SKCILTyaTal|H.
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3K3aMeHaHI/IOHHbIe 3aJadun

1. Twurp pactBopa Na,SO4 paBen 0,03 r/mn. Paccuuraiite MOISIpHYIO M HOPMaIbHYIO KOHIEHTPAIIUIO
3TOTrO pacTBOpa.

2. B 1 nmurpe Boasr pactBopmwin 35 T xkene3noro kynopoca (FeSO, -7H,0). Paccunraiite MOJISPHOCTD,
MOJISTILHOCTh, HOPMAJIBHOCTh M MaCCOBYIO JIOJIO MOJIY4€HHOT'O pacTBOPA, €CIIU €ro MIOTHOCTH 1,2 /M.
3. Kakoit o6bem 0,2 H pacTBOpa CEpHON KUCIOTHI MOKHO mpurotoButh u3 0,7 1 ee 40%-ro pactBopa
(mmotaocts 40%-ro pactBopa 1,3 r/cm)?

4. Hamumure MoiHy0 3MEKTPOHHYIO (opMyiy aToMa TexHeuus. K kakomy ceMeicTBY OH OTHOCHTCS?
VYKaXKuTe ero BHEIIHUIN 3JIEKTPOHHBIN ypoBeHb, (OPMUPYIOLIUI 3JIEKTPOH, 3HAYEHHsI KBAHTOBBIX YHUCEI
st GOPMHUPYIOIIETO 3JIEKTPOHA U 3JICKTPOHOB BHEIIHET'O YPOBHS, MIEPEUUCIUTE BCE €r0 BO3MOXKHBIE Ba-
JICHTHOCTH.

5. 3amummure MONHYIO MICKTPOHHYIO (hopmyrny aToma 3JeMeHTa ¢ (POPMHUPYIOMIMM 3JIEKTPOHOM 4p3.
YKkakuTe Bce ero BO3MOKHbBIE BAJCHTHOCTH M 3HAYEHHS KBAaHTOBBIX YMCEN Al POPMHUPYIOILIEro 3JeK-
TpOHa.

6. VYKaxuTe YHCIO HECHAPEHHBIX 3JIEKTPOHOB B OCHOBHOM U BO30YKJIEHHOM COCTOSHUU aToMa XJopa,
€ro BAJICHTHBIE BO3MOKHOCTH.

7. Tlonp3ysch TabmuIE IEKTPOOTPUIIATETFHOCTEH, OMPEEIIUTE XapaKTep CBI3ei B MOJIEKYyJe CepHOU
KHCJIOTHI U €€ HaTpueBol conu. OxapakTepusyiTe KaKIyto CBSI3b.

8. Omnpenenure Tun ruOpPUIM3ALMA U U300pa3UTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIUX MOJe-
kyn: BeCly, BCls, NH3, SiH,. [TonsipHbI i1 3TH MOJIEKYJTbI?

9. Hazosute Nazg[Co(NOy)s] u ykaxkwute: a) Juranabl; 0) KOOPIMHAIIMOHHOE YHCIIO; B) 3apsi] KOM-
TUIEKCHOTO MOHA M 3apsiJi KOMIUIEKCOOOpa30BaTessi; B) BUJ CBSA3H MEXIY BHEIIHEH U BHYTpEeHHEH cdepa-
MU, T) TUII THOPUAM3AIINH, 1) YPaBHEHUE AUCCOIMAIIMKN COCIUHEHUS U BHYTPEHHEH chephl, BRIpaKEHHE
K(uecr).

10. Vkaxure HampaBieHue mpoTekanus npomecca: A = B + C mpu 200° C, eciu AH®x.p. = -20 x/Ix,
AS°x.p. = -100 Ixx/monb-K (mpuBeaute 2cnocoda penieHus).

11. Onpenenute TemnepaTypy paBHoOBecHs cuctembl A + B = 2AB, ecnu crangapTHbIE SHTPOIIUHU Be-
miectB A, B u AB paBubl cooTBeTcTBeHHO 5 J[)K/MOb-K, 10 [x/Monb-K u 50 J[xx/Mons-K, a usmenenue
SHTAIBINK B X0Ji€ 3TOH peakin paBHO 20 xJ[x/Monb. IIpn kakux TemnepaTypax OTHOCHTENBHO T, BO3-
MO>KHO CaMOIIPOM3BOJILHOE TEUEHHE ATON PEAKIMH B IPSMOM HaIlpaBJI€HUN?

12. TIpu B3aumopeiictBuu 10 © Kambius ¢ KUCIOpoaoM Beiaenuiaoch 160 k/[x temnmorel. Beramcnure
CTaHJIaPTHYIO SHTAJIBIINIO 00pa30BaHUS OKCH/IA KaJIbIUsl.

13. Bo3MOXHO 1 caMONIPOM3BOJIBLHOE TpOTeKaHue peakuun A=2B, ecnu AHOX,p,: -40 xJIx, ASOX.p,: -20
T/ K, t=2°C?2

14. Paccuwuraiite, Kak n3MeHHTCs cKopocTh peakiuun 2NOqy + Oyp = 2NOyry (k= 0,2, y = 2), eciu: a)
YBEIIMYUTH 00BEM CUCTEMBI B 2 pa3a; 0) yBennunuth KoHeHTpanuio NO B 2 pa3a; B) yMEHBIIUTH TEMIIe-
paTypy Ha 30%2

15. Ompenenute ckopocTh peakuuu A + 3B =2C, mporekaroiieii B ra30Boil aze, B MOMEHT BPEMEHHU,
KOTJla KOHIIEHTpalus BemiecTBa A nu3mMeHnmiach Ha 0,1 MoJb/J, eciii HavalbHble KOHLIEHTPAIMH BEILECTB
A u B paBnbl coorBetcTBeHHO 0,5 1 1 Monp/n. K = 0,2. Kak U3BMEHHUTCSI CKOPOCTh PEaKITUU TIPH YBEITHYE-
HUM JJaBJICHUS B cUcTeMe B 2 paza?

16. B pesynbrate nsmenenus oorema cuctembl C(t1) + 2F2(r)= CF4(T) ckOpoCTh MpsIMO# peakiiuu BO3-
pocna B 16 pa3. Kak 1 Bo CKOJIBKO pa3 U3MEHUIH 00bEM CHCTEMBI?

17. Omnpenenure CKOpOCTh 00pa3OBaHUS aMMHaKa TPHU 120°, ecu mpu 100° o6pazyercs 0,2 MOib/1-C
ammuaka (y = 3).

18. TIpomsBeneHne PacTBOPHUMOCTH Xiopuaa cepebpa 1,78-1070. Kakoii 06beM Bombl moTpeGyeTcs st
pacTBOpPEHUs MATH TPaMM 3TOTO BEIECTBA.

19. Beruucnure pH u pOH 0,05 M pacTtBOpa CONSIHON KUCIOTHI U THApoKcuaa HaTpus. Kakoil nBer B
JAHHOM pacTBOpe OyayT UMETh a) METUIIOBBII OpaH)KeBbIi, 0) peHondTanenH, B) Jakmyc?
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20. Beruucnure cTeneHp aucconuanuu B npoueHTtax B 0,05 M pacTBope XJIOpHOBATHCTON KUCIIOTBI, €CIIN
K,=310%.

21. Beruuciure pH u pOH 0,01 M pactBopa ruapokcuna ammonus. Kakoi 1iseT B 1aHHOM pacTBope 0y-
IyT UMETh a) METUJIOBBIM OpaHXeBbIi, 0) dheHondTanenH, B) JaKkmyc?

22. TlonGepute K03 UIMEHTH B YpaBHEHUH PEAKIIMH METOJIOM 3JIEKTPOHHOTO OanaHca, yKaKUTe OKHC-
JIUTEIIb U BOCCTAHOBUTEIb:

K>Cr,07 +NaNO; + H,SO,4 — Cr2(804)3 +K,S04+NaNOz+H,0

23. Beruucnure BEIWYUHY JIEKTPOIHOTO ToTeHInana kobansta B 0,01 M pactBope cyibdarta kobdaibra
(11 u xpoma B 0,001 M pactBope cynsdara xpoma (I11).

24. Paccunraiite 3/1C xene3HO-IIMHKOBOTO TaJIbBAaHUYECKOTO 3JEMEHTA MPH CTAaHAAPTHBIX YCIOBUSIX U
IpY U3MEHEHUH aKTUBHOCTEH MOTEHUUATONPEESIONINX HOHOB B aHOAHON 30He B 10 pa3 1o cpaBHEHUIO
CO CTaHJApTHBIM 3HadeHHeM. COCTaBbTE CXEMY raJIbBAaHUYECKOTO 3JIEMEHTA, 3alUIIUTE YPAaBHEHHS JICK-
TPOJHBIX MPOIECCOB U TOKOOOPA3yIOIIEH peaKuu.

25. CocraBbTe cXxeMy pabOTHI JIMTUEBO-IIMHKOBOTO ['D, 3amuIimTe ypaBHEHHS SJICKTPOIHBIX MPOIECCOB
U ToKooOpa3ymwiel peakuuu, paccuutaite e€ DJ[C mpu cTaHAAPTHBIX YCIOBUSAX (ABYMSI CIIOCOOAMHU).
[TpuBenuTe rpauk MONTAPU3AHMOHHBIX KPUBBIX.

26. CocrtaBbTe cxemy pabOThI JKeIe3HO-BOAOPOJHOTO ralbBaHUUYECKOTO AJIEMEHTA, 3aMUIINTE YPABHEHUS
AJIEKTPOIHBIX MPOIIECCOB U TOKooOpa3yromel peaknuu, paccuntaiire IJC (ycinoBus cranmaptaeie). Kak
Oyznet usmensThest pH cpezpl B aHOTHOM U KaTOAHOM 30HAX MpH ero padore?

27. Dueprusi ['mb6ca TokoOOpasyromel peaknuu paBHa -212,2 kJx/Monb. Onpenennure MOTEHIUAI
aHoOJ1a TaJIbBAHUYECKOIO AJIIEMEHTA, €CITU KAaTOJIOM SIBJISIETCS MEAHBIN 3JIEKTPOJI, acyz+ =1MOJb/I, n=2.

28. Kak mmennrcs D/IC cepeOpsHO-CBUHIIOBOTO TaIbBAHUYECKOTO AJIEMEHTA [0 CPABHEHUIO CO CTaH-
JapTHBIM 3HAYEHUEM, €CJIM aKTUBHOCTH MOTEHIIMAJIONPEACTSIONMX HOHOB B pe3yJbTaTe paboThl U3MEHU-
nmace B 10 paz?

29. O6ocHylTe BO3MOXKHOCTb MIPOTEKaHUsI KOPPO3UH CIUIaBa cepedpa u menu B kucioi cpeae (pH = 6)
Ha Bo3ayxe. CocraBpTe cxemy MI'D, 3anumuTe ypaBHEHHS peakInii, TPOTEKAOINX Ha aHOJAHBIX M Ka-
TO/HBIX YYacCTKaXx.
30. IlracTuHKa XpOMHUPOBAHHOM ME/IH OIMyIeHa B paCTBOP KHUCIOTHI (Ha Bo3ayxe). Kakoii meramt Oymer
KOPPOAUPOBATH MPU HAPYIICHUU IIETOCTHOCTH MOKPBITUA? (YpaBHEHHE).
31. Kakue gacTHIlbl MOTYT IPUHUMATh JIEKTPOHBI IPU KOPPO3UH METHOTO M3JIENNsI B KUCIIOM PacTBOpE
(pH = 1) Ha Bo3yxe? 3anuiumnTe ypaBHEHUS 3TUX MTPOLIECCOB.
32. Kako# mMeTamt MO>KHO HCIOJb30BaTh B KA4ECTBE MPOTEKTOPA JUISl 3aIIUTHI OT KOPPO3UH JKEIE3HOTO
uznenus (pH = 5)? CocraBpTe 000CHOBaHHYIO PacyeTOM CXEMY MHUKPOTaJbBAHHUECKOTO KOPPO3UOHHOIO
JJIEMEHTA, 3aIHUIIUTE YPaBHEHHS MTPOIIECCOB.

B ¢unmmane ucnonp3yercs cuctemMa ¢ TPaJWIMOHHON MIKAJIOW OIIEHOK — "oTiauyHo", "Xopormo",
"ynoBAETBOPUTENHHO", "HEYNIOBIETBOPUTENLHO", "3auTeHO", "HEe 3auTeHo" (manee - mATHOANIBHAS CH-
cTema).

dopma NPOMEKYTOUHON aTTECTALUU 110 HACTOSIIEH TUCHUATIIINHE — YK3aMEH.

[TpuMeHsieMble KPUTEPUU OICHWBAHUSA 1O JUCIUIUIMHAM (B COOTBETCTBHH C WHCTPYKTHBHBIM
nuceMom HIIY MDU ot 14 mas 2012 roga Ne 11-23):

Onenka Kputepuu onieHku pe3ynbTaToB
10 JUCLHU- 00y4YeHHs 1O TUCITUTIINHE
TIJINHE
«oTimuHO»/ | BrIcTaBmsiercs oOyuaroniemycs, 0OHapyKUBIIEMY BCECTOPOHHEE, CHCTEMAaTHYECKOe U
«3a4TEHO TyOOKO€ 3HAaHHWE MaTePUATIOB U3YUYEHHON AUCIUTUIMHBI, yMEHUE CBOOOTHO BBHITTOTHSATH
(oTimuHO)»/ | 3amaHUs, IPETyCMOTPEHHBIE MPOTPAMMOM, YCBOUBIIUN OCHOBHYIO M 3HAKOMBIH C J10-
«3a4TEHO» MTOJTHUTEJILHON JINTePaTypOor, PEKOMEHOBAaHHOW pabouell mMporpaMMoOi JUCITUTIIINHEL,
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Onenka Kpurepuu onieHKH pe3ynbTaToB
10 TUCLH- 00yuyeHHMs 110 JTUCLIUILIMHE
IIJIMHE
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B IOHUMAHUU, U3JI0KEHUU U UCIIOJIb30BaHUU
MaTepHaJOB M3YUYEHHOW JUCIUIUIMHBI, OE3ylpeuHO OTBETUBLIEMY HE TOJBKO Ha BO-
pochl Omiera, HO U Ha JONOJHUTEIbHBIE BOIPOCH B paMKax pabodel ImporpaMMel
JUCLUIUIMHBL, IPAaBUJILHO BBIIOJIHUBILEMY IIPAaKTHUECKOE 3a1aHue. OLeHKa 1o JucIu-
IUIMHE BBICTABIISIOTCS 00yJaroLIeMycCsl ¢ yUETOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.
KomneTennuu, 3akperiéHHbIE 32 TUCIUILUIMHON, C()OPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.
«Xopouoy»/ BricraBnsercs oOyyaromemycs, OOHapyXHUBIIEMY MOJHOE 3HAHWE MaTepuana U3y4eH-
«3a4TEHO HOW JUCLMILIMHBI, YCIEIIHO BBINOJIHAIOIIEMY IPEIyCMOTPEHHBIE 3alaHUs, YCBOMB-
(xoporo)»/ IeMy OCHOBHYIO JIMTEPATYpPY, PEKOMEHJIOBAHHYIO paboueili mporpaMMoOu TUCITUTLIH-
«3a4TEHOY HBI; TI0KA3aBIIEMY CUCTEMATUYECKUI XapaKTep 3HaHUH N0 TUCLHUIIIIMHE, OTBETUBIIEMY
Ha BCE BOINPOCH! OMieTa, MPaBUIbHO BBINOJIHUBIIUI MIPAKTUYECKOE 33/1aHKE, HO JIOIY-
CTMBILMI MpPHU 3TOM HENpPUHIMNUAIbHbIE OMMOKU. OleHKa MO AMCLUUIUIMHE BBICTAB-
JSA0TCS 00yyaromemMycs ¢ y4éTOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.
Komnerennuu, 3akperui€éHHble 3a TUCLUIUIMHON, C(OPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.
«ynoBieTBO- | BricraBisiercss oOydaromemycsi, 0OHapyKUBLIEMY 3HaHUE MaTepuasla U3y4eHHOU auc-
PUTETHHOY/ UIUTAHBL B 00BbeMe, HEOOXOIMMOM ISl AajbHEUIIed yueObl H MpenCcTosAIeld padoThl
«3a4TEHO 1o Mpo¢eccui, CIpaBISIOMIEMYCSl C BBIIIOJHEHUEM 33JaHUM, 3HAKOMOMY C OCHOBHOM
(YmoBieTBo- | IMTEpaTypoOl, peKOMEHJOBaHHOW pabodeil mporpaMMOi AUCIUILTUHBI; JOMYCTHBIIEMY
PUTEIBbHO)»/ | HOTPELIHOCTh B OTBETE HA TEOPETUYECKHE BOMPOCHI W/WIIM IPU BBITOJHEHUU IPAKTH-
«3a4TEHO» YECKUX 3aJaHUl, HO oOJsiajjaronieMy HEOoOXOIUMBIMM 3HAHUSMH JJIS UX YCTpaHEHUs
HOJl PYKOBOJICTBOM MperojaBaTessi, JJMOO HENpPaBUIbHO BBIMOJHUBIIEMY IMpaKTHue-
CKOE€ 3aJIaHH€, HO 110 YKA3aHUIO MPENoAaBaTeNs BbIIIOJHUBIIEMY APYIHe MPAKTUYECKUE
3a/IaHMs U3 TOTO K€ pasjena AUCLUIUIMHBL..
Kommnerennuu, 3akperi€éHabie 3a TUCHUTITNHON, CPOPMUPOBAHBI HA YPOBHE — IIOPO-
TOBBINY.
«HEYIIOBJIE- BeicraBisiercss oOydaromemycsi, OOHapyXHBILEMY cepbe3Hble MPoOeNbl B 3HAHUAX OC-
TBOPUTEIb- HOBHOT'O MaTepHalla W3Y4eHHOM JUCLMIUIMHBL, JONYCTUBILIEMY IPHUHLUINNAIbHBIE
HOY/ HE 3a- OIIMOKY B BBIIIOJIHEHUH 3a/laHUi, HE OTBETHBILIEMY Ha BCE BOIIPOCHI OMIIeTa U JOMOJ-
YTEHO HUTEJIbHBIE BOIPOCHI U HENPABMWIBHO BBIMOJIHUBIIEMY IPAKTUYECKOE 3aaHKe (Hempa-
BUJIBHOE BBIITOJHEHUE TOJIBKO IPAKTHYECKOrO 3aJaHus HE SBIISIETCS OJHO3HA4YHOU
NPUYMHOM J171s1 BBICTaBJICHUS OLEHKHU «HEYJOBIETBOPUTENbHOY). Kak nmpaBuiio, oneHka
«HEYOBJIETBOPUTEIILHO CTAaBUTCS CTYIE€HTaM, KOTOpPbIE HE MOTYT IPOAOKUTH 00yUe-
HHUE 10 00pa3oBaTeabHOI MporpaMme 0e3 JOMOJTHUTENbHBIX 3aHATHI IO COOTBETCTBY-
foleil nucnuruinae. OLeHKa Mo TUCIUILUIMHE BBICTABIISAIOTCS 00yJaromeMycs ¢ y4ETOM
pPE3yNbTATOB TEKYILETO KOHTPOJIS.
KomneTeHnuu Ha ypoBHE «IIOPOTOBBINY, 3aKpEIUIEHHbIE 32 JUCHMILIUHON, HE chOpMHU-
pPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Y4eOHoe 1 y4eOHO-1a00paTOPHOE 000pYyA0BaAHHE

YuebOnas ayauTopus Ajsd nNpOBEACHUA 3aHATHH JICKOMOHHOI'O THUIIA, 'PYIITIOBBIX U MHAWBUAYAJIb-

HBIX KOHcyHLTaHHﬁ, TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTeCTal, OCHAILICHHAs
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- CIELMAJIU3UPOBAHHON MEOENbI0; JOCKON ayIUTOPHOM; JIEMOHCTPALMOHHBIM 00OpYI0BaHUEM:
NEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAlMOHAPHBIM) IIPOEKTOPOM.

s mpoBeeHus 3aHATUI 1aOOPaTOPHOTO THIA UCHOJB3YIOTCS CHEHaTU3UPOBaHHbBIE 1TabopaTo-
pun Ne 2 u Ne 3: nabopatopus B-316 u B-318, pacnonoxenunsie o aapecy 214013, r. Cmosnenck, JHep-
TeTUYECKHH Tp., 1.1, 31aHne SHEPreTHYECKOr0 HHCTUTYTA (J1abopaTopHbIi Kopiyc Ne 2).

JlaGopaTopusi xumuu Ne 2 — (15 paGounx mect) 000pyAOBaHME M PEAKTUBBI JIJIsI POBEICHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEpHas MOCYy/1a, YCTAHOBKH JJIsl U3YUEHUS Ipoliecca KOPPO3HH, OIpeiene-
Hus DJIC ranpBanmveckoro snementa, pH-merp Dxcnept 001, koMIUIeKT 000pynOBaHUS IS U3YYEHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEW 3JIEKTPOJIM3a, YCTAaHOBKA ISl M3YYEHHS ONTHYECKUX SIBJICHHUH B
KOJUIOM/IHBIX PacTBOpax, MUKPOCKOII, 3JIEKTPUUECKUE TUIUTKH.

Jladoparopusi xumum Ne 3 — (15 pabouux MecT) 00OpyIOBaHHE W PEAKTUBHI ISl MPOBEACHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEPHAs MI0CY/1a, YCTAHOBKH Ul U3yYEHUS IIpoliecca KOppo3uu, orpeaese-
nus DJIC ranpBanuueckoro snementa, pH-merp Dkcnept 001, KOMIUIEKT 000pyIOBaHUS AJSl U3YUECHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN AJIEKTPOJIM3a, YCTAHOBKA JUISl M3YYEHUS ONTHYECKUX SIBJICHUH B
KOJUIOM/IHBIX PacTBOpax, MUKPOCKOII, JIEKTPUYECKHE TIITUTKH.

YueOHasi ayIuTOpus JUIsl POBEACHUS MPAKTUYECKUX 3aHSATHUH, TPYIIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS M IPOMEXYTOYHOM aTTeCTalluK, OCHAIIICHHAS:
- CIICUATM3UPOBAHHOM MEOEIbI0; IOCKON ayAUTOPHOM.

Jns caMOCTOSITENIbHOM paboThl 00YYaIOMIMXCA MO AUCHMIUIMHE HCIONB3YETCsl MOMEIICHUE IS
CaMOCTOSITENIbHOM pabOThl 00Y4aIOIINXCSl, OCHAIIEHHOE:

- CIICIHMAIN3UPOBAHHONW MeOENbI0; TOCKOH ayAWTOPHOM; MEePCOHAIBHBIM KOMIIBIOTEpaMHU C IMOJ-
kimoueHueM K cetu "MatepHeT" u noctynom B DMOC dunmana.

IIporpammHoe obecrieuenmne

— nmakeT Microsoft Office;

— TEeKCTOBBIN penakTop Microsoft Word;
— 31eKTpoHHbIe Tabauubl Microsoft Excel.

8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O MPOLECCA JJIs1 JINIL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbSA U THBAJINIOB

B Xo4e peai3alnvi JUCHUIUIMHBI UCITOJIB3YIOTCA CICAYIOIHNE NOIIOJIHUTECIBHBIC MCTOAbI 06yqe—
HUA, TCKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)KYTOqHOﬁ arrecraliiunu 06yqa}0umxcs{ B 3aBUCHMOCTH
OT UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEIA:

JJIA CJIenbIX U CJIa00BUASIINX:

- TeKuu 0(GOPMIISIOTCS B BUIE DJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO ¢ TIOMOIIbIO KOMIIBIOTEpA
CO CHEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CITCUCHHEM;

- MUChMEHHBIC 33J]aHUS BBIMIOJIHSAIOTCS HA KOMITBIOTEPE CO CIEIHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHrneM, WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIMBUIyalbHOE paBHOMEpHOE ocBelleHue He menee 300 moKc;

- JIJIs1 BBITIOJTHEHUS 3a[aHHsI TIPU HEOOXOIMMOCTH TPEIOCTABIISICTCS YBEIHMYNBAOIIEE YCTPOMCTBO;
BO3MOXXHO TaKXe MCIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MIACbMEHHBIC 3aJITaHUs 0(POPMIIIIOTCS YBEIIMYECHHBIM MIPU(TOM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBITIONHSIOTCS B MUChbMEHHOW dopMme Ha
KOMITBIOTEPE.

AJISL TIIYXHX U ¢J1200CIbIIIALINX:
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'Y

- JIeKIMHA O(POPMIISIOTCS B BUJIE AIIEKTPOHHOTO JJOKYMEHTA;

- IMCbMEHHBIE 3a/1aHUs BHIMOIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH opMe;

- DK3aMeH U 3a4€T MPOBOJAATCS B MUCHMEHHOH (hopMe Ha KOMITBIOTEPE; BOSMOXKHO MTPOBEACHUE B
dbopMme TecTUpOBaHUSL.

JJIS JIML ¢ HAPYLIEHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- JIeKIMHU 0(OPMIISIIOTCS B BUIE€ SJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbIO KOMIIBIOTEPA
CO CIELUAIU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- IUCbMEHHBIE 3aJJaHUs BBIMIOJIHAIOTCS HA KOMIIbIOTEPE CO CIHELHATU3UPOBAHHBIM MPOTPAMMHBIM
obecrneucHUEM;

- DK3aMeH U 3a4€T MPOBOJATCS B YCTHOH (opMe WIM BBINOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

- UCTIOJIb3yeTCA creruanbHas yaeOHas ayauropust ais i ¢ JIOB3 — ayn. 106 rmaBHOro y4eOHO-
ro kopmyca mno aapecy 214013, r. CMmoneHck, DHepreTuueckuit np-a, 1.1, 31aHue SHepreTHYecKoro uH-
cTuTyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOMMMOCTH TPEeTyCMaTPUBACTCS YBEITHMUEHIE BPEMEHH JIJIS TIOITOTOBKU OTBETA.

[Tpouenypa mpoBeneHUsT MPOMEKYTOYHOW aTTeCTallMu AJisi OOy4aroIMXCsl yCTaHABIMBAETCS C
y4€TOM HUX HHIUBUAYAJIbHBIX NCUXO(PHU3NYECKUX ocoOeHHocTel. lIpomexyTouHas arrecranuss MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[lpy mpoBeseHWW TPOLEAYPHl OLEHUBAHHUSA PE3YIbTaTOB OOyYeHHUS TMPEAyCMaTpUBACTCS
UCIONIb30BaHUE TEXHUUYECKHX CPEICTB, HEOOXOMUMBIX B CBSI3U C WHAMBUAYAJIbHBIMH OCOOECHHOCTSIMH
oOyJarommxcsi. ITH CPeICTBA MOTYT OBITh MPEIOCTABICHBI (DUIUAIOM, HJIA MOTYT HCIOJIL30BaThCS
COOCTBEHHbBIE TEXHUYECKUE CPEIICTBA.

[TpoBenenue mpouenypbl OLEHUBAHMS PE3YJIbTaTOB OOyUEHHUsS JIOMYCKAETCs C HMCIOJb30BAaHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOIOTUH.

ObecnieunBaeTcs A0CTYNl K HHPOPMALMOHHBIM U 0udauorpaguyeckum pecypcam B cetu UH-
TePHeT JJIs KaXJI0ro odydaromierocs B (popmax, aJanTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOC-
NpUATHS UH(DOPMALIUHU:

AJISL CJIeNbIX M CJIa00BH/ISIIIUX

- B [I€4aTHOM (hopMe YBEITUYEHHBIM IIPUPTOM;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

Al TJIYXHX U ¢J1200CabIIIALUX !

- B Ie4aTHou opwme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJ1s1 00y4aroIuXcs ¢ HApYIIEHUsIMU ONOPHO-IBUIaTeJIbHOIO annapara:

- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

9. YYEBHO-METOJUYECKOE U UTHOPOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

OcHoBHas JuTepartypa.
1. Jlyneiiko, T.I'. Beenenue B o6uryto xumuio: yueonuk / T.I'. JIyneiiko; MunucrepctBo o6pa3oBa-

HUs U Hayku Poccuiickoit @eneparnuu, denepaibHoe TOCy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTeiIbHOE
yupexeHue BeIciiero npogeccuonanbHoro oopazoBanus «HOxHBIN (eaepalbHbIl YHUBEPCUTET», XH-
mudeckuii pakynpTer. - PoctoB-u//1: U3narensctBo FOkHOTO denepanbHOoro yausepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.
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2. EropoBa, O.A. Xumus: yuebnoe nocooue / O.A. Eroposa, O.B. KoasibuykoBa. - M.: Poccuii-
CKHMI YHUBEPCUTET APYKObI HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9; [ DnekTpoHHbIi pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

3. Kopoun H. B. O6mas xumus: yued. 1iis ctyaeHToB By3os / H. B. Koposun. — U3n. 6-¢, ucnp. —
M. : Bricmr. mk., 2005 . — 556c¢.

Jlono/IHUTeIbHAS JIMTepaTypa.

1. Bapennos, B.K. Dnextpoxumudeckue cucTeMsl U mporecchl: yaeonoe nocobue / B.K. Bapen-
1o, H.A. Poroxxuukos, H.®@. YBapos. - HoBocubupck : HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsrii pecypc]. - URL:http://biblioclub.ru /index.php?page=book&id=228776.

2.  Amapaes, A.W. O6mas xumus. COOpHHK 3aJaHUI ¢ TPUMEpaMH pelieHul : yaebHoe nocobue /
A.N. Anapnes, JI.U. Abonuna. — HoBocubupck : HoBocuOupckuii rocy1apcTBeHHbI TEXHUUYECKHA YHU-
BEpCUTET, 2013. — 119 c. — Pexxnm JIOCTYyIIA: 1o ITOATIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=228947 (nara obpamenus: 21.01.2021). — ISBN
978-5-7782-2255-7. — TekcT : 3EeKTPOHHBIH.

3. Moxos, A.l. CoopHuK 33124 110 o0miei xumuu: yaeoHoe nmocodue / A.1. Moxos, JI.U. Ilypsiru-
Ha, I.M. AnrommHa. - KemepoBo: KemepoBckuii rocynapcTBennsiid yausepcurert, 2010. - 155 c. - ISBN
978-5-8353-1312-9; [Daektponubiii pecypc]. - URL:http://biblioclub.ru /index.php?page= book&id=
232378.

4. CrpaBOYHUK IO XMUMHUH: OCHOBHBIE IOHATHSA, TEPMUHBI, 3aKOHbI, CXEMBbI, ()OPMYIIbI, CIIPABOYHBII
Matepual, rpaduku: yuebHoe nocodue / JI.H. baunos, N.JI. [lepdunosa, JI.B. FOmamesa, P.I'. UyBuns-
eB; Cankr-IletepOyprckuii rocyaapcTBEHHBIN MOMUTEXHUYECKUH yHUBepcuTeT. - M.: Ilpocnekr, 2015. -
156 c¢. - Dbubmumorp. B kH. - ISBN 978-5-392-16695-4; [OnexktpoHHslii pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

5. TI'me6osa H. Bb., Ocranenko JI.d. CO0pHUK 33734 U ynpakHEeHHH 1o kypcy «Xumus». CMo-
nenck PUO ¢unuana 'OY BIIO «MDU (TY)» 2012. -124 c.

6. Ocranenko JI.®., I'ne6oBa H. b., KopoTtkosa I'. B. CnoBapp-cipaBOYHHK OCHOBHBIX MOHATUH U
TEPMHUHOB MO0 XUMHH yueOHO-MeTonuyeckoe nocodbue. — Cmonenck PO ¢ummana 'OY BIIO «M3U
(TY)», 2009. - 188 c.

7. COOpHUK MHIMBUIYaJIbHBIX 3a/laHui 10 Kypey "Xumus" : [MeToA. yka3. Al CTyIeHTOB 00y4. 10
HanpasJIeHUIO "OnekTposHepreTuka”, "Temnosnepreruka", "OIeKTPOTEXHUKA, DIEKTPOMEXAHUKA U JJIEK-
TporexHoioruun", "OnrorexHuka", "INeKTpOHUKAa U MUKpOdJIeKTpoHHKaA", crel. "[IuieBas nHxkeHepus
maubix npeanpusatuii] / CO MBU; coct. JI. ®. Ocranenko, H. b. ['ne6oa, I'. B. KoporkoBa.— CmoeHck
: Cd MDY, 2010. - 52 c.

8. CoopHuk nabopatopHsix padot nmo xumun / CO MBU; coct. H.b. I'neboBa. — Cmonenck: CP
M3UH, 2014 — 68 c.

Cnmcok aBTOPCKHUX METOANYECKHX Pa3padoToK.
1. PaGouas TeTpaaps mo XuMuu. MeToauueckie pekoMeHaauuu 1no Kypey «Xumus» / Coct.: CiemnyeHkoBa
C.B., Kopotkosa I'.B. — Cmonenck: PO ¢puinana ®I'bOY BO «HUY «M3WN» B 1. Cmonencke, 2017. —
42 c.
2. CnenuenkoBa C.B. Kommuekt nekuuii mo aucuuminHe «XuMus» B (popmare MyIbTUMEAUHHBIX
MPE3CHTAIMK PACIIONIOKeH Ha KadeapaabHbIX pecypcax B aya. B 317.
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JIMCT PETUCTPAIIUU USMEHEHUU

Howmepa cTpanun
Ho- Bcero Hara
Me aHHy HanmenoBanue IToamuce, ®.1.0.
Pl ave | save wyma | cTpa- BHECCHHUS U3- Hata

u3Me Yy u Ne okymeHTa, BHECILIETO U3MEHE-

Me- | Me- | HO- | nupo | HHAIB N MCHEHUS B BBEJCHHUS U3-
MCHE BBOJSIIETO HUA B TaHHBIN DK- N

HEH- | HEH- | BBIX | po- | HAOKY- JaHHBIY JK- MEHCHHUS
He- U3MEHEHUS 3EMIULIP

HBIX | HBIX BaHH | MCEHTC 3EMILLIAP
HUSA

BIX
1 2 3 4 5 6 7 8 9 10
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