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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

Hesablo sBIseTCS MOATOTOBKA OOYYAIOMIMXCS K HAyYHO-HCCIEOBATEIBCKOM W IMPOEKTHO-
KOHCTPYKTOPCKOHM JIEATENBHOCTAM 10 creruaibHocTd 12.05.01 «DaeKTpoHHBIE U ONTUKO-3JIEKTPOHHbIE
nprOOpPHl M CUCTEMBI CIEIHAILHOTO Ha3HAYCHUS» MOCPEACTBOM OOecredeHus 3TarnoB (HOPMUPOBAHHUS
KomneTeHiui, npeaycMorpeHHbix ®I'OC, B yacTu npeicTaBlICHHBIX HUKE 3HAHUW, YMEHUN U HaBBIKOB.

3agaun:

- I/I3yT-II/ITb HOHSITI/II\/'IHBII;'I annapaT, OCHOBHBIC TeopeTI/IquKI/IC IIOJIOXCHUA U MCTOAbI JUCITHUITIIINHBI,

- OBJQJICTh METOJAaMHU HAyYHOTO TO3HAHUA ISl OOBSICHEHUS XUMHYECKHX SIBJICHUA MPH padoTe
OIITUKO-DJIEKTPOHHBIX MTPHOOPOB;

- HAYYUTh PUMEHATH TEOPETUUECKHUE 3HAHUS MPU PEIICHUH NMPAKTHYECKUX 3a/1a4;

- IPUBUTH HABBIKU MIPOBEICHUS 1a00paTOPHOTO UCCIIEI0BAHNUS.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OI1 BO

Jucnumimza «XuMus» OTHOCUTCS K 00513aTEJIbHOM YacTH MPOTrpaMMBl.

[lepedyenp mocienyrOUMX JUCLUIUIAH, ISl KOTOPBIX HEOOXOJMMbI 3HaHMS, YMEHHUS M HaBBIKH,
(dbopmupyeMbIe JaHHOHN TUCIUILIHHOMN:

Bpiciias MareMaTHKa,

dusuka,

DJIEKTPOTEXHUKA U JJIeKTPOHHUKA,

OnTHKO0-3JIeKTPOHHBIE IPHUOOPHI U CUCTEMBI.

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS IUCHUIIJIMHBI

OcBoeHMe QUCHMILIMHBI HAIIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIMINX KOMIETEHIUN B
cootBercTBUM ¢ @PI'OC BO u OIl BO no nanHOMy HallpaBJIEHUIO MOATOTOBKHU:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHUIIMHE (MOAYJIK0), COOTHECEHHBIX
¢ UHAMKATOPAMH JOCTHKEHUSI KOMIIEeTeHM

Komnerenuus NuaukaTopsbl 10CTHKEHUST KOMIIe- Pe3yabTaThl 00yyeHus
TeHLHUH

OIIK-1 Cniocoben OIIK-1.1 Ananu3upyer TEXHOJOTUH | 3HAET: BaKHEHIINe XUMUYECKUE TIOHSI-
BBISBJISITh €CTECTBEH- | IPOM3BOJCTBA ONTUYECKUX U ONTU- | TUS U OCHOBHBIE 3aKOHBI XHUMUU; KJIac-
HOHAYYHYIO CYIII- KO-2JIEKTPOHHBIX TPHUOOPOB U KOM- cu(uUKalnio 1 HOMEHKJIATypy Heopra-
HOCTB Mpo0JIeM U IJIEKCOB C IPUMEHEHHUEM ECTECTBEH- | HUUECKHUX M OPraHMYECKHUX COEUHE-
MPUMEHSITh METO/IbI HOHAYYHBIX U OOLIEMHKEHEPHBIX HUH, IPUMEHSEMBIX MPU IPOU3BOJICTBE
MaTEMaTHUYECKOT O 3HAaHUU ONTOTEXHUKH, ONTHUECKUX U ONTHKO-
aHaJIu3a U MOJIENH- AIIEKTPOHHBIX MPUOOPOB U KOMILIEK-
POBaHMUS B HHKEHEP- COB.
HOM NI TEIbHOCTH, YMeeT: npoBoIUTh yueOHO-
CBSI3aHHOM UCCJIEI0BATEIbCKUN IKCIIEPUMEHT Ha
C IPOEKTUPOBAHHUEM, OCHOBE BJIa/ICHUsI OCHOBHBIMH NpUEMa-
KOHCTPYMPOBaHUEM U MU TEXHHUKH paboT B JJaOOPaTOPHH.
COTIPOBOXKAECHUEM Brnageer: HaBbIKaMu 1a00paTOPHOTO
IIPOU3BO/ICTBA ONTH- UCCIIEIOBaHMsI, PA0OTHI C XUMUYECKUMHU
YECKUX U ONTHKO- peakTUBaMu M pudbopamu;
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raHu3anuen TEIBHOCTH
(bYHKIMOHUPOBAHUS
JJIEKTPOHHBIX U ON-
THUKO-3JIEKTPOHHBIX
CHCTEM CIeLHaIbHO-
ro Ha3HAYCHHS

anekTpoHHbBIX pubo- | OIIK-1.2 Ipeqiaraet onTuMaibHbIC
POB U KOMILJIEKCOB, METO/Ibl MaTEMaTUYECKOI0 aHAIN3a U
AKCIUTyaTalueil ¥ op- | MOJCIMPOBAHUS B UHKEHEPHOM J1esi-

3HaeT: OCHOBHBIE 3aKOHBI 1 METOIbI
XUMHH ISl TEOPETHIECKOTO U DKCIIe-
PUMEHTAIILHOTO HCCIIEIOBAaHUS 00BEK-
TOB, MPOLIECCOB H SIBJICHUH.

YMeeT: HpI/IMCHHTB METOAbI MaTEMATHU-
YEeCKOro aHaju3a U MOJICIIMPOBAHHUS
HpI/I peH.[eHI/II/I 3a4a4 110 XuMHnu.
Bnaneer: MeTo1aMu XMMUYECKHX M Ma-
TEMATHUUYCCKUX pacquOB; METOJaMHU
00pabOTKH MOJTy4aeMbIX PE3yJIbTaTOB.
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4. CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI

CTpyKTypa AMCUMIJIMHBI:
Wnnexc HaumenoBanue Cemectp 1

Kontpons AKaJIeMUYECKIX 4acOB 3. €.
Bcero Konrakr. | Jlek | Jlab | IIp | KPII | CP KonTpounb

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

Buabl npoMexyTOYHOM aTTecTAMU (BUIBI KOHTPOJIA):

OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;
3a — 3a4eT;

Buasbi pador:

KonTakT. — KOHTaKTHas pa60Ta 06yt1a}011114xc;1 C IpCIIogaBaTeCiICM;

JIek. — NeKIMMoOHHbBIC 3aHATHS

Jlab.— naGoparopHbie paboThI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);
PI'P — pacuetHo-Tpaduyeckas padora (pedepar);
CP — camocTosiTenpHas paboTa CTYJCHTOB;

3..— 00hEeM JAUCIUTUINHBI B 3a4€THBIX CIMHAIIAX.

DUITNATT
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Conep:xaHue TUCUUILTAHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJeP:KaHUe

1 JlexkinonHusnle 3agatusa 17 mr. mo 2 4yaca:

1.1. HomeHknarypa Heopranuueckux BemecTB. CTexuomeTpruyeckue 3akoHbl. Kiacchl BelecTs.
1.2. Ctpoenue aroma. KBaHTOBBIC YHCIIA.

1.3. Ilepuoauueckuii 3akoH U nepuoanyeckas cuctema J[.M. Menneneena.

1.4. Xumunueckas CBs3b.

1.5. KommnekcHble coeIMHEHUSI.

1.6. DHepreTrka XUMHUYECKHUX MPOLIECCOB.

1.7. Xumuyeckas KHHETHKA.

1.8. PactBOpBI. PacTBOPHI 2IEKTPOIUTOB.

1.9. PacTBOpBI MaJIOpacTBOPUMBIX COEAMHEHUN. PH pacTBOpOB.

1.10. DnexTpoxumuueckue cuctemMbl. OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIE CBOWCTBA BEIIECTB.
1.11. TepMonrHaMuKa OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX IIPOLIECCOB.

1.12. YcTpoiicTBO U yciaoBHs pabOThI FaIbBAHUYECKUX SJIEMEHTOB.

1.13. Ionsipuzanus npu paboTe raibBAHUUECKUX JIEMEHTOB.

1.14. Koppo3usi meTasiosB.

1.15. MeTtozsl 3a1IMTHl METAJUIOB OT KOPPO3HH.

1.16. Xumuueckrue HCTOYHUKHU TOKA.

1.17. Xumudeckoe paBHOBECHE.

2 | JlabopaTopHbie paboThl 8 1IT. MO 2 Yaca:

2.1. KonnenTparus pactBopoB. [Ipurorosienue paz0aBieHHBIX PACTBOPOB M3 KOHIICHTPHPOBAH-
HOTO0, MPUOOpPETEHNE HaBbIKA BEIPAKEHUS OHUX KOHLEHTpAIMH yepe3 Apyrue, NpuoopeTeHue
HaBbIKa padOThI ¢ XUMHUUYECKOH MOCY 101, HaBbIKa ONpeeNIeHUs INIOTHOCTH PacTBOPOB C IIOMO-
LIbI0 apEOMETPA.

2.2. DNEeKTpOHHAs CTPYKTypa aTOMOB M OJTHOATOMHBIX HOHOB. M3ydeHue aKTUBHOCTH METaJJIOB
B PEaKLUAX U OOBSICHEHHUE €€ IJIEKTPOHHOM CTPYKTYpOH.

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

2.4. Kuneruka. M3yueHne 3aBUCUMOCTH CKOPOCTH TOMOT€HHBIX M T€TEPOTCHHBIX peakIuii OT
pa3InYHbIX (PAaKTOPOB.

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

2.6. NanpBannueckuii sneMernT. OBIajieHre METOINKON COCTABIECHUS TAJIbBAHUYECKUX 1IENEN U
W3MEPEHUS HANPSIKEHUS ralbBaHUUECKHUX JJIEMEHTOB.

2.7. Kopposust MeTaiuioB. 3ammra OT Koppo3uu. M3ydeHue ycoBrii BOSHUKHOBEHHUST KOPPO3H-
OHHBIX MUKPOTaJIbBAHUYECKHUX IEMEHTOB, SIBIICHUS NOJAPU3ALUHI U JETOIAPU3ALMU IIPH KOPPO-
3UH. 3HAKOMCTBO C HEKOTOPHIMH METO/IaMH 3alIUThl METAJIJIOB OT KOPPO3HH.

2.8. Xumnueckoe paBHoBecHe. V3yueHue BINsAHNSA HA CMEILIEHUE XUMUUYECKOTO PAaBHOBECHS pas3-
JIMYHBIX (DaKTOPOB.

3 | IIlpakTrueckue 3aHATUs 8 WIT. Mo 2 yaca:

3.1. Pemrenne 3amad Ha pacyeTsl Mo GopMyiaM H 1o ypaBHeHHsIM. CIiocoObl BBIpayKEHHSI KOH-
LEHTpaLUi PaCTBOPOB.

3.2. Ctpoenue aToma.

3.3. XuMunueckas CBs3b.

3.4. TepMoauHaMuKa.

3.5. Kuneruka. PaBHoBecue. Pemenue 3aga4 Ha 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT Pa3IMYHbIX
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(bakTopoB.

3.6. PacTBOPBI 2IEKTPOJIUTOB.

3.7. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIC PEAKIINU. | aIbBaHNYECKUNA HIIEMEHT.

3.8. Kopposust Meramios. 3amura oT KOPPO3HUHU.

4 | CamocTtosTenbHas paboTa CTYACHTOB:

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

- 3y4yenue MaTtepuainoB JIEKIIMHA, IOJArOTOBKA K IpakTHueckoMy 3aHsaTHIO Ne 1. [ToaroroBka k
nabopaTopHoi padote Ne 1.

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

- 3y4yeHue MaTtepuainoB JIEKIIMIA, IOJrOTOBKA K IpakTHueckoMy 3aHsaTHio Ne 2. [Toaroroska k
nabopaTopHoi pabote Ne 2.

CamocTosiTeibHasi padoTa no Teme 3. Xumudeckas cBsi3b. KomrekcHeie coenuHenns. (9 va-
COB)

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

CamocrosiTeibHas padora no teme 4. TepMoanHaMuKa. DHEPreTUKa XUMUYECKHUX MTPOIIECCOB.
(5 gacoB)

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

- 3y4yenne MaTepuanoB JIEKIMA, TOJTOTOBKA K MpakTuueckoMy 3aHsaTuio Ne 5. [ToaroroBka k
nabopaTopHoi padote Ne 4.

CamocrosiTeibHas padota o Teme 6. PactBopsl. PacTBopb! anexTponuToB. PacTBopsl Mano-
pacTBopuMBIX coequHeHui. PH pactBopos. (10 yacoB)

- 3y4eHne MaTepuanoB JIEKIIMHA, OATOTOBKA K IPAKTHYECKOMY 3aHATHIO Ne 6.
CamocrosiTeibHast padoTa no Teme 7. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU. (8 YacoB)
- 3yyeHne MaTepuanoB JIEKIIMHA, OATOTOBKA K TpakTH4YeckoMy 3aHsaTHIO Ne 7. [loaroroska k
nabopaTopHoit pabote Ne 5.

CamocrosiTeibHasi padoTa 1o Teme 8. YcTpoiicTBO U yciI0BUS pabOThI raJlbBAHUUECKUX JJI€-
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 METANIOB OT
Koppo3ui. (9 yacoB)

- 3yyeHne MaTepuaioB JIEKIIMHA, TOArOTOBKA K IpakTHyeckoMy 3aHATHIO Ne 8. [loaroroska k
nabopaTopHoi pabote Ne 7.

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

- N3ydeHnne marepranoB JIEKIUNA, PEKOMEHIOBAHHOW JINTEPATYPHI.

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

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

Tekyumuii KOHTPOJIb:

Tema 1. Homenknarypa Heopranudeckux Bemects. Kiacesl BemecTs. KoHnenTpanusi pacTBopos.
- YCTHBIM ONpOC MO MaTepHally JeKLUHH, YCTHBIA ONpocC MpH MPOBEIEHUH JI0MycKa K JabopaTopHOil pa-
60Te, 3ammTa 1JabopaTopHON pabOTHI, peIIeHUE 3a/1a4 Ha MPAKTHUECKOM 3aHSATHH.

Tema 2. Ctpoenne atroma. KBanroBble uncia. [lepuoauyecknii 3aKoH 1 nepuoguyecKas cucremMa
.. MenneneeBa.
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- YCTHBIH OIPOC IO MaTepHally JEKIUHU, YCTHBIA OMPOC MPHU MPOBEACHUH JOMYCKa K JIA00paTOPHOM pa-
6oTe, 3amuTa J1abopaTOpHOM PaboThI, ONIPOCHI Ky TOCKK» U peUICHHE 3a/1a4 Ha MPAKTUYECKOM 3aHSTUH,
TECTUPOBAHUE.

Tema 3. Xumnueckas ¢cBs13b. KoMILIeKcHEIE coeIMHEHHUS.

- YCTHBIH OIPOC M0 MaTepHaly JICKIUU, YCTHBIA OMPOC MPU MPOBEICHUH JIOMyCcKa K J1abopaTopHOil pa-
6o0Te, 3a1uTa J1abopaTOpHO paboThl, ONPOCH «y JOCKM» U PEUICHHE 3a/1a4 Ha MPAKTUYECKOM 3aHATHUH.
Tema 4. TepmoguHaMuKka. JHEPreTUKa XMMUYECKUX MPOLECCOB.

- YCTHBIH OIPOC IO MaTepUaiy JEKIUHU, OMPOCH «y AOCKH» U PElICHHE 3a/1a4 Ha TPAKTHYECKOM 3aHsI-
THUU, TECTUPOBAHHUE.

Tema 5. Xumnueckasi KHHETHKA.

- YCTHBIH OIPOC IO MaTepHaiy JEKIUHU, YCTHBINA OMPOC MPH MPOBEICHUH J0IMyCcKa K JIa0opaTOpHOU pa-
6oTe, 3a1uTa J1abopaTOpHO paboThI, OMPOCHI Ky TOCKU» U pPeUICHUE 33/1a4 Ha MPAKTUYECKOM 3aHATHH,
KOHTpOJIbHasI paboTa.

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

- YCTHBIH OMPOC IO MaTepUany JEKIUHU, OMPOCHl Ky JOCKH» U PEIICHUE 33a]]a4 Ha IPAKTHUYECKOM 3aH -
THU.

Tema 7. OkHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUN.

- YCTHBIH OIPOC M0 MaTepHaTy JICKIIMU, YCTHBIA OMPOC TP MPOBEJICHUH JOMMYCKa K JIA0OpaTOpHOM pa-
60Te, 3a1uTa J1abopaTOpHO paboThI, OMPOCHI «y TOCKM» U PElICHHE 3a/1a4 Ha MPAKTUIECKOM 3aHATUU.
Tema 8. YcTpoiicTBO 1 yc/10BUsI pad0Thl raibBAHMYECKUX 3J1€MEHTOB.

- YCTHBIH OIPOC N0 MaTepuany JeKIUHU, YCTHBINA OMpOC MPH NMPOBEICHUH AOMYycKa K IabopaTOpHOU pa-
00Te, 3amuTa JJabopaTOPHOU PabOTHI, ONPOCH Ky TOCKU» U PEHICHHE 3a/1a4 Ha MPAKTUICCKOM 3aHSITHH,
KOHTpOJIbHas paboTa.

Tema 9. Koppo3uss meranioB. MeTobl 3a1lUThI METAJJIOB OT KOPPO3UH

- YCTHBIH OMPOC N0 MaTepuany JeKIUHU, YCTHBIA OMpOoC MPH MPOBEICHUH A0MycKa K JabopaTOpHOU pa-
6orte, 3amuTa 1a00paTOPHOI pabOThI, OMIPOCHI «y TOCKM» U PEIICHUE 33/1a4 Ha TPAKTUYECKOM 3aHITHH,
KOHTpOJbHas paboTa.

Tema 10. Xumuveckoe paBHoBecHe.

- YCTHBIH OMpOC IO MaTepuany JEeKIUHU, YCTHBIA OMpOC MPH MPOBEICHUH AOMycKa K labopaTOpHOU pa-
6ote, 3amuTa 1a00paTOPHOI pabOTHI, OMIPOCH Ky TOCKW» U PEIICHUE 3a/1a4 Ha TPAKTUYECKOM 3aHITHH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HU

Tabnuna - O6pa3oBareiabHbIE TEXHOJIOTUH, UCTIOIb3YyEMbIE IIPU PEATU3ALINN PA3IMUHBIX BUAOB yUeOHOM
3aHATHUH 110 TUCIMILIMHE

Ne | Buasl yueOHBIX 3aHATUN OO6pa3zoBarenbHbIe TEXHOIOTHH

n/m

1 Jlexunn Knaccuueckas (TpagunuonHas, "HGOpMalMOHHAs )
JEeKIUs

WnuTepakTuBHas Jekuus (JIEKIMUSI-BU3yaau3alns)
WNHpuBuayanbHbIE U TPYIIIOBBIE KOHCYJIBTALMU 110
JVCLUATIIINHE

2 [TpakTHyeckue 3aHsATHS TexHomnorust 00yueHusI Ha OCHOBE PELICHUS 3a1a4 U
BBITIOJTHEHUS YIPaKHEHU I

TexHomnorust pa3BUTHs KPUTUUECKOT'O MBIILITIEHHUS:
y4e0HO-MO3rOBOM IITYPM, UHTEIJIEKTyaIbHas pa3MHUH-

8
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Ka, METOJ] KOHTPOJIBHBIX BOTIPOCOB, IPHEM «B3aUMO-
OTIPOCH.

TexHonorust 00y4eHus B COTpyIHUYECTBE (KOMaHIHAs,
rpynmnoBas pabora)

3 JlaGopaTtopHnast pabora TexHooTHsI BBIMOJIHEHUS JTa00OPATOPHBIX 3a/1aHUM B
Majioi rpyrmre (B Opurasue)

TexHomnorust 00y4eHus B COTpYAHHYECTBE (KOMaHIHAS,
rpynmoBas padbora)

TexHomorust mpobJIEMHOTro 00y4eHHUsI 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 | CamocrosiTenbHas pabora HNHpopMallnOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJIOTUU
cTyneHToB (BHeaynuTopHas) | (moctyn k OQUOC dunmana, k 96C dunmuana, moctyn k
UHPOPMAIIMOHHO-METOIMYECKUM MaTepualiaM Mo JHC-
LUTITAHE)

5 | Konrpons (mpomexxyrounasi | TeXHOJIOTUs yCTHOTO OIpoca
aTTecTalus: SK3aMeH)

6. OHEHOYHBIE MATEPHAJIBI V151 TEKYIIEI'O KOHTPOJIA 1
MPOMEXYTOYHOU ATTECTALIUU - 111 OHEHKHU KAYECTBA OCBOEHUA
JUCIHHUIIVINHBI

K nmpoMexyTouHO! aTTecTalluy CTYACHTOB IO AUCLUIIIIMHE MOTYT NPUBJIEKATHCS MPEACTABUTEIN
paboTtoaarenel, MpernoaaBaTelu NOCIeAYONNX AUCIUILINH, 3aBeyoe Kadeapamu.

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

IIpumepsl 3agaHuii K 3a1UTe J1a00PATOPHOIT PadOTHI
"JIeKTPOHHAS CTPYKTYPAa ATOMOB M OJTHOATOMHbIX HOHOB"'

1. ChopmynupyiiTe OCHOBHBIE IPUHIUITBI KBAHTOBOW TEOPUU CTPOCHUS BEIECTBA (KOPIYCKY-
JISIPHO-BOJTHOBOM JTyaJTi3M, PUHIIAI HEOTIPEACTICHHOCTH, BOJTHOBAs (PYHKIIMSI, aTOMHAsi OpOUTAITb, KBaH-
TOBBIE UHCIIA).

2. KakoB nopsi1ok 3aroyiHeHus 2JIeKTPOHHOM 00onouku aroma? ChopMynupyiTe NpUHIUIBL U
NpaBuiIa, KOTOPbIE IPH TOM HCIIONB3YIOTCS. 3alUIINTE MOJHYIO AIEKTPOHHYIO (POPMYITy CIEAYIOLTIX
aTOMOB B TIOPSJIKE 3aMTOJIHEHHS aTOMHBIX opouTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, x) Os;

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

4. Yrto xapakTepu3yeT Kax/10€ U3 KBAaHTOBBIX YHcen? YKaXUTe 3HAUCHHsI KBAHTOBBIX YMCEN JUIS
bopmupyromiero sekrpona a) Ti, 6) K, B) As, r) Ce, a) Cd.

5. Hanumure noiHyo 31eKTpoHHYI0 popmyny aroma 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,
(dbopMupyIOLIUH 3JIEKTPOH, KBAHTOBBIE YUCIIA AJIs QJIEKTPOHOB BHEILITHETO CJIOSI U (POPMUPYIOLIETO dJIEK-
TpOHA.

6. Uto Takoe BaneHTHOCTh? [TokakuTe pacnpeerncHue BaJCHTHBIX JIEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, ) Tc, 3) As, u) Br, k) Ti 1Mo KBaHTOBBIM siUeiikaM B BO30Y>KICHHOM U HEBO30YK-
JICHHOM COCTOSTHUH U OTPEJIENINTE COOTBETCTBYIOIINE 3HAYCHHS BAJIEHTHOCTH.

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

8. JlaiiTe onpenenaeHus MOHATUSAM «IHEPTUST HOHU3ALNHY, «CPOACTBO K AIEKTPOHY», «IJIEKTPOOT-
pUnaTeNbHOCTEY. Kak MEHSIOTCS 3TH XapaKTEPUCTUKH, a TAKXKE PAIUyC aTOMA U METAJUTHYECKHUE CBOM-
cTBa y aToMoOB aieMeHToB a) VII-A rpynmsr cBepxy BHU3, 0) |1l mepuona ciea Hanpaso, B) I1-A rpymmsl
CBEpXY BHU3?

3agaHus K NPAKTHYECKOMY 3aHATHIO IO TeMe '"XHMHMYecKasi TepMOIMHAMUKA"

1. ITo xakoii TepMOAMHAMHYECKON (DYHKIIMU OTIPEEIISETCSI BO3MOKHOCTh CAMOTIPOU3BOIBHOTO
NPOTEKaHUs XMMUYECKUX peakiii B n300apHO-U30TEPMUYECKUX YcIoBUsIX? Onpenenure, BO3MOXKHO JIH
caMoIpou3BoJbHOE NpoTekanue peakuu a) HoOp = 2Hoy + O, 0) CaCOs(ry = CaO(yy + COy(ry B H.Y.

2. Paccuuraiite TeMiiepaTypy paBHoBecusi cucteMbl A + B = 2AB, eciiu u3MeHeHue S3HTPOINHU B
xoze 3Toi peakiun paBao 10 Ix/K, a m3smenenue saTansnuu paBao 25 k/x. [lpu kakux Temmneparypax
OTHOCHUTEJIBHO TEMIIEpaTyphbl paBHOBECHS BO3MOXKHO CaMOIIPOU3BOJIBHOE TEUEHUE STON peakuuu?

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

4. PaccuunTaiiTe M yKa)KuTe HalpaBieHUe npoTeKkanus npouecca A = B npu 200°C, ecmn AH
=-20 xJIx, AS® . =—-100 Jx/K (2 cnocoba perieHus).

8. PaccunTaliTe npu KakMX TeMIepaTypax OTHOCUTEIBHO T, BOZMOKHO CaMOIIPOU3BOJIBHOE IPO-
tekanue 3ol peakuuu COgy + Clyy = C

OKHCJIHMTEILHO-BOCCTAHOBUTEIbHbBIE PeaKIHH
1. Onpenenure crenens okucienus cepsl B coenunernn H,SO3 (NH,)2S, Li, SOs3
2. Kaxoii nporecc ¥ Mo4eMy BbIpaXaceTcs CXEMOM: Fe*? > Fe™?
3. K xakomy Ty OBP otHocutes peaknus: (NH;).Cr,O;—N; +Cr,03 +H,0. TMoadepute
K03()(HUIMEHTHI B ypaBHEHUH PEAKIHH, YKQKUTE OKHCIUTENb H BOCCTAHOBHUTEIh
4. Kakne cBoiictsa mMoryt nposieists ClI*7 u CI*® 2 Otser o6ocHyiire.
5. IlonGepure KO PUINEHTH B YpaBHEHUU PEAKIIMU METOAOM JIEKTPOHHOTO OanaHca, YKaKNTe
OKHCIIUTEh U BOCCTAHOBUTEITD!

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

l'anbBaHN4YeCKUil JjIeMEHT
1. CoctaBpTe cxeMy pabOThI CepeOpSTHO-BOJIOPOIHOTO TalbBaHUYECKOTO dJIeMEeHTa (YCIOBUS CTaHIapT-
HBIE).
2. Hanumure ypaBHEHHE peakKIliy, IPOTEKAIOIEH Ha aHOJe B pa0OTalOIIEeM ralbBaHUYECKOM JJIEMEHTE,
TOKOOGpasyromas peakius koroporo Zn + NiZ* = Zn** + Ni.
3. Paccuuraiite crannaptayto 3/1C cepeOpsiHO-HUKEIEBOTO raIbBAHHUECKOTO dJIEMEHTA.
4. Kak uszmenutcs DJIC cepeOpsiHO-CBUHIIOBOTO TaJIbBAHMUYECKOTO 3JIEMEHTA MO CPaBHEHHMIO CO CTaH-
JApTHBIM 3HAYEHUEM, €CJIM aKTUBHOCTH MOTCHIIMATONPEIEISIIONINX HOHOB B pe3ynbTare paboThl H3MEHU-
nack B 10 paz?
5. Paccuuraiite 3/IC ranpBaHUYECKOTO JIEMEHTa, €ClIi U3MeHeHue dHeprun [ mb0ca TokooOpa3zyroien
peakuu paBHoO -227,7 kJx/Moib, N = 2.
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Bonpocsl k 3k3aMeHy 10 Kypcey « XHMHS»:

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

2. KsanToBbIC yHCNa KaK pe3ysibTar pemeHus ypasHenus Llpenunrepa (riaBHoe, opOUTaTbHOE, Mar-
HUTHOE, CIIMHOBOE), MX (PU3MYECKUN CMBICI (Ha MPUMEpaXx).

3. DnexTpoHHbIE KOH(PUTYpPAIIUH ATOMOB IMEPHOAMYECKON CHCTEMBI. [[pHHIMTIIBI M IOPSIOK 3aII0THEHHS
aTOMHBIX OpOHTasIeil MHOTO3JIEKTPOHHBIX aTOMOB (MPUHIIUI MUHUMYMa 3Hepruu, npuniun [laymnu, npa-
Bwio ['ynna, npasuio KieukoBckoro) (Ha mpumepax).

4, TlepuoandecKkuii 3aKOH M Nepruoandeckas cuctema eMeHToB J.1. MenneneeBa. DieKTpoHHOE
CTPOEHME aTOMOB JIEMEHTOB IIEPUOANYECKON crucTeMbl. «IIpoBai» 3neKTpoHa. DIEKTPOHHBIE CEMENCTBA
XUMHUYECKUX 3JIEMEHTOB.

5.  OcHOBHBIE CBOMCTBAa aTOMOB (paauycC, SHEPTUs MOHU3ALUU, CPOACTBO K 3JIEKTPOHY, JIEKTPOOTPH-
[[aTeNbHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE CBOWCTBA) U 3aKOHOMEPHOCTH UX W3MEHEHHUS B TPyII-
nax U nepuojax.

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

7. lloHsATHE U OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOM CBSI3M (AJIMHA, SHEPTUs, OJSIPHOCTb, BaJICHTHBIN
yrout). Bumpl v XapakTepucTHKH XUuMH4YecKoi cBsi3u Ha ipumepe moutekyst: NaCl, O,, NH3, BCls, KHCO3.
8. KoBaneHnTHas xumMu4eckas CBsI3b: TIOHATHE, BUbI. MeXaHN3Mbl 00pa30BaHUs KOBAJICHTHON XUMUYE-
cKoii cBs13u (Ha mpumepe Monekyn Tumna Cly, SiHy, nona NH,"). CBoiicTBa KOBaNeHTHOM CBA3M: HANPaB-
JIEHHOCTh, HACHIIIIEHHOCTb, KPaTHOCTb.

9. OcHOBHbIE TeOpUU KOBAJCHTHON XUMUYECKOM cBs3U. [lonoxkeHuss MmeToa BaJeHTHbIX cBsi3eil. [ToHs-
THE 0 TMOpUAM3AIIMY ATOMHBIX OpOUTalIel U THOPUIHBIX OpOUTaNsIX. BiausHue HeroaeneHHbIX 3JIEKTPOH-
HBIX TIap HA TEOMETPHUIO0 MOJIEKYJIBI.

10. OcHOBHBIE TIOJIOKEHUS METOAA MOJIEKYJISIPHBIX opOuTaneii. VloHHas cBs3b, e 0COOEHHOCTH, MeXa-
HU3M 00pa3oBaHus. CBOICTBA BEIIECTB C MOHHOM CBA3BIO.

11. Merammueckas CBsi3b U 00IIME CBOWCTBA META/UIOB. [IOHSATHE O 30HHOM TEOPUHU KPUCTAIIIOB, METAJI-
JIBL, TUDTICKTPUKH, TTOTYIIPOBOTHUKH.

12. MexmonekynspHoe B3aumoeiicTere. Cuinbl Ban-nep-Baaibca (opueHTamoHHOS, HHTYKIIHOHHOE,
JMCIEpCUOHHOE B3anMo/ieicTBre). Bogopoanas cBs3b, €€ oOpazoBaHue, BIUSIHUE HA CBOMCTBA BELIECTB.

13. KomriekcHbIe COEIMHEHMs: CTpOCHHE, HOMEeHKiaTypa. CTyneHuyaras AMCCOUMAIS KOMIUIEKCHBIX
coeqMHEHNI. MaTeMaTnyeckoe BbIpaKEHUE KOHCTaHThl HECTOMKOCTH KOMIUIEKCHOTO MOHA. Buipl cBsI3M B
KOMILJIEKCHBIX COEMHEHUAX. MexaHu3M o0pa3oBaHHs CBsi3el BO BHYTpeHHEH cdepe (Ha mpumepax) mo
METO/ly BaJICHTHBIX CBsi3ed. [[puMeHeHre KOMIUIEKCHBIX COEIMHEHH.

14. Tlonstue u npeamer TepMmoauHaMuku. [lonsarue o GyHKIMAX cocTosHUS cucteMbl. Temiora u padorta.
Buytpennsis sneprust, sHTanbnus. [lepBolii 3ak0H TEPMOAUMHAMUKHY.

15. TennoBoii adexT peaknuii. Tepmoxummuueckrue ypaBHeHHsl. 3akoH ['ecca U clencTBUs U3 3aKOHA B TEp-
MOXHMHYECKUX pacyerax (Ha mpuMepax).

16. DOurponwms kak ¢pyHKuHs coctostaus cucteMsl. |l u |11 3akonsr TepmoguHamuku. CriocoOb! orpenerne-
HUS U3MEHEHUS SHTPOIHMH B X0JIe XUMUYECKUX peakuuil. I3MeHeHune SHTponuu npH (Ha3oBbIX Mepexoax.
CrangapTHast SHTPOHS 00pa30BaHUS COCTUHEHUSI.

17. OwranenuitHblil 1 SHTponHiHbIM (akTopbl. CBoOOgHAs Heprus 'm60ca. Dueprus ['empmrosnsia.
Temnepatypa paBHoBecusi. Onpe/iesieHue HanpaBIeHUs] CaMOIIPOM3BOJIBHOTO MTPOTEKAHUS PeakImii (CooT-
Homenue T u Tp). CBsa3b sHeprun ['MOOCa ¢ KOHCTAHTOW PaBHOBECHSI.

18. TloHsiTHE O CKOPOCTH XUMHUYECKOH pEaKkIMd B TOMOTEHHBIX M T€TEPOTCHHBIX CHCTeMaX. 3aKOH Jei-
CTBHUS Macc /I TOMO- M T€TEePOreHHBIX Peakyii (Ha mpumepax). 3aBUCHMOCTb CKOPOCTH PEAaKLUU OT KOH-
LEHTpAIii BEIECTB, JaBICHUS U 00beMa CHCTEMBI, ILIOIIAAN TOBEPXHOCTH paznena (das.

19. 3aBHCHMMOCTbH CKOPOCTH XMMUYECKOH peakiu oT Temneparypsl. [Ipasuno Bant-I'odda. Dueprus ax-
THUBALIUU. YpaBHEHUE AppeHuyca. DHEPreTUUeCKUe AMarpaMMbl X0/1a 3K30- U SHAOTEPMUYECKON peak-
LUH.
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20. Karamu3: Buabl, MexaHu3Mbl. OCOOCHHOCTH KaTaIMTHYECKHX MPOIECCOB. DHEPreTHUECKHE Ua-
rpaMMbl KaTAJIUTUYECKON M HeKaTalUTU4eCKON peakuuu. Jl06aBKH, BIUAIOIINE HA aKTUBHOCTh KaTalln3a-
Topa.

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

22. BnusHue U3MEHEHUs KOHLEHTpAIMK BEUIECTB, TEMIIEPaTyphbl, JaBJICHUS U 00beMa CUCTEMBI, KaTallu-
3aTOPOB HAa XMMUYECKOE paBHOBECHE U KOHCTAHTY paBHOBecHs. [Ipuniun Jle-IllaTense (Ha npumepax).
23. Tlonsarue o pacrBopax. Kiaccudukanus pactBopoB. MexMOIEKyIsIpHOE B3aUMOJEHCTBUE NIpU pac-
TBOPEHHMHU BemiecTB. TepMoauHaMUYeckue IpUYMHBL  00pa3oBaHMs pacTBOpPOB. TerioBbie 3(h(eKTs mpu
PacTBOPEHHH.

24. Crioco0Obl BeIpa)KE€HHS KOHIICHTPAIMH PAaCTBOPOB (MaccoBasi OIS, MOJISIpHAs JO0JIs, TUTP, MOJISpHAsS
KOHILIEHTpALMsl, HOpMallbHas, MOJIJIbHASL KOHLIEHTPALHs), B3aUMOCBSI3b MEX/y KOHLIEHTPALUAMH.

25. PactBOpsI c1abbIx amekTponuToB. CreneHs aucconnanyu. Koncranrta auccounanun. 3aKoH pazdas-
nenus OctBanbaa. Onpenenenue pH pacTBopa cinaboro 31aeKTposuTa.

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

27. KucnoTHO-OCHOBHBIE CBOMCTBA BELECTB C TOUKH 3PEHUS TEOPUU IEKTPOIUTUYECKON JUCCOLUALNH.
HNonnoe npoussenenue Boabl. BOIOpOaHBIN U TMAPOKCUIIBHBIN ITOKa3aTenu. MHaukaTopsl.

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

29. OkucIuTEIbHO-BOCCTAHOBUTENBHBIE Ipoliecchl. [loHATHE 00 OKMCIHUTENE, BOCCTAaHOBUTENE, OKUCIIE-
HUM, BOCCTaHOBJIEHNH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA BEIIECTB, MX 0OOCHOBaHUE C TOUKU
3pEeHUs1 CTPOEHHsI aToMa (Ha MPUMEpPaX).

30. Twumer OBP (¢ npumepamu). MeTo 1 3JIeKTpoHHOTO OasiaHca (Ha TpuMepe).

31. TanbpBaHMYECKHE 3JEMEHTHI: YCIOBUS PAOOTHL. YCTPOMCTBO 3IEKTPOXUMHUYECKOTO rajJbBaHUYECKOTO
anemenTa Jlanuwans-AkoOu, cxema ero pabOThl, AJNEKTPOJHBIE MPOLECCHl, TOKOOOpa3yrolas peakiius.
Ypasuenue HepHcera.

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

33. Monspuzanus snexTpooB. Ee Bunbl n Mexanu3Mmel. [lonspuszanmnonHsle KpuBble pu padoTe raibBa-
HUYECKHUX JIEMEHTOB, KOPPO3UH. 3HAYEHHUE MOJSIPU3ALNN B SJIEKTPOXUMHUECKUX CHCTEMAX.

34. Koppo3ust MeTayjioB, €€ BUbI. YCIOBUS MPOTEKaHMs JIEKTPOXUMUYECKON KOppo3uu. CXeMbl MHUK-
pOTralbBAHUYECKUX KOPPO3HOHHBIX JIEMEHTOB, YPABHEHUS aHOAHBIX M KATOIHBIX MPOILIECCOB (HAa MpUMe-
pe).

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

36. Metauinyeckre 1 HeMETaNTMYeCKUe MOKPBITHS KaK METOJ 3aIlUThl OT KOppo3uH. CXxeMbl KOppo3H-
OHHBIX AJIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIIEHUH METAINTNYECKUX MMOKPBITUH (Ha IpuMepax).

37. CymHOCTb 3JEKTPOXUMHUUECKUX METOAOB 3aIIUTHl OT KOPPO3UH (aHO/AHAs, KaTO/IHAs, IPOTEKTOPHAs
3alUTa). Y paBHEHUS MPOLECCOB, MPOTEKAIOUINX HAa aHOIHBIX U KAaTOJHBIX YYacTKaX MPH dJIEKTPOXUMHUYE-
CKOM 3aIluTe.

38. MeToabl 3alIUThl OT KOPPO3WH, CBSI3aHHBIE C 00PAOOTKOM KOPPO3HOHHOHN cpeibl. THruOuTOphl Kop-
pO31H, MEXaHU3MBI UX eicTBUs. [laccuBHOCTH MeTaiIoB. Jlernposanue.

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

40. MapraHieBo-ITMHKOBBI NMEPBUYHBIA AJIEMEHT: YCTPOWCTBO, YpaBHEHHS MPOIECCOB, JOCTOMHCTBA U
HEJOCTaTKH.

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

42. AKKyMyISITOpBI: BHJbI, YCTPOMCTBO, MPUHIMI PaOOThl. YpaBHEHUsS MPOLECCOB MpHU 3apsie U pas-
pAAKE CBUHIIOBO- KHCIIOTHOTO aKKyMYJIITOpPa, €r0 XapaKTEPUCTUKU, OCHOBHBIE ITPOLECCH U3HOCA, JOCTO-
MHCTBA M HEJIOCTATKU MPH IKCILTyaTalUH.
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3K3aMeHaHI/IOHHbIe 3aJadun

1. Twurp pactBopa Na,SO4 paBen 0,03 r/mu. Paccuutaiite MOJSpHYIO ¥ HOPMATBHYIO KOHIICHTPAIUIO
3TOTrO pacTBOpa.

2. B 1 nmutpe Boasr pactBopmin 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 MpUTroToBUTH 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 BHEIIHEIO YPOBHSI, IIEPEUUCIUTE BCE €r0 BO3MOXKHBIE Ba-
JICHTHOCTH.

5. 3amummre MONHYIO MIEKTPOHHYIO (BopMmyny aroma 3jeMeHTa ¢ (GOPMHUPYIONIHMM 3JIEKTPOHOM 4p3.
YKkakuTe Bce ero BO3MOKHbBIE BAJCHTHOCTH M 3HAYEHHS KBAaHTOBBIX YMCEN ISl (POPMHUPYIOMIETO AIIEeK-
TpOHa.

6. VYKaxuTe YMCIO HECHAPEHHBIX 3JIEKTPOHOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUU aToMa XJiopa,
€ro BAJICHTHBIE BO3MOKHOCTH.

7. Tlonp3ysch TabmuIE IEKTPOOTPUIIATETFHOCTEH, OMPEEIIUTE XapaKTep CBI3ei B MOJIEKYyJe CepHOU
KHMCJIOTHI U €€ HaTpueBol conu. OxapakTepu3ynTe KaxKayo CBs3b.

8. Ompenenure Tun rUOpPUIM3ALMA U U300pa3UTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIMX MoJie-
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 ¥ 3aps]l KOMIUIEKCOOOpa30oBaTesi; B) BUJ CBSI3H MEKIY BHEIIHEH W BHYTPEHHEH cdepa-
MU, T) THI THOPUAM3AIINH, JI) YPaBHEHUE AUCCOIMAIINKN COSAUHEHUS U BHYTPEHHEH cephl, BhIpaKeHHE
K(uecr).

10. Vkaxwure HampasieHHe nporekaHus mporecca: A =B + C npu 200° C, ecim AH°x.p. = -20 x]JIx,
AS°x.p. = -100 Ixx/monb-K (mpuBeaute 2cnocoda penieHus).

11. Onpenenute TemnepaTypy paBHoBecHus cucteMbl A + B = 2AB, ecnu crangapTHbIE SHTPOIIUU Be-
miectB A, B u AB paBubl cooTBeTcTBeHHO 5 J[)K/MOb-K, 10 [x/Monb-K u 50 J[x/Monb-K, a usmenenue
SHTAIBIUK B X0Ji€ 9TOi peakiuu paBHO 20 kJ[x/Monb. Ilpn kakux TemnepaTypax OTHOCHTENIBHO T, BO3-
MO>KHO CaMOIIPOM3BOJILHOE TEUEHHE ATON PEAKIMH B IPSMOM HaIlpaBJI€HUN?

12. TIpu B3aumoneiictBuu 10 r kanbuusa ¢ KuciopogoM Bbiienuiock 160 k/x Temnorsl. Beruucnute
CTaHJIaPTHYIO SHTAJIBIINIO 00pa30BaHUs OKCH/IA KaJIbIUS.

13. B0o3MOXHO M caMONPOM3BOJIBHOE MpoTeKaHue peakiuun 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 KoHIeHTpanuo NO B 2 pa3a; B) yMEHBIIUTh TeMIIe-
parypy Ha 30°?

15. Ompenenute ckopocTh peakuuu A + 3B =2C, mporekaromieii B ra3oBoil a3ze, B MOMEHT BPEMEHHU,
KOTJla KOHIIEHTpalus BemiecTBa A nu3mMeHnmiach Ha 0,1 MoJb/J, eciii HavalbHble KOHLIEHTPAIMH BEILECTB
A u B paBubl coorBeTcTBeHHO 0,5 11 1 Monw/n. K = 0,2. Kak u3BMEHUTCS CKOPOCTh PEAKIINK MPU yBEITHUYe-
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 U3MEHWIH 00EM CUCTEMBI?

17. Omnpenenure CKOpOCTh 00pa3OBaHUS aMMHaKa TPHU 120°, ecu npu 100° o6pazyercst 0,2 MOIB/A-C
ammuaka (y = 3).

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

19. Beruucnute pH u pOH 0,05 M pacTBOpa CONSIHON KUCIOTHI M TMApOKcUaa HaTpus. Kakoil 1Ber B
JTAHHOM pacTBOpe OYIyT UMETh a) METUJIOBBIN OpaHXeBbIi, 0) dheHondTanenH, 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 1iBeT B JaHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBIM OpaHXeBbIi, 0) dheHondTanenH, B) JaKkmyc?

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

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

23. Beruucnure BEIWYUHY JIEKTPOTHOTO MoTeHInana kobansta B 0,01 M pactBope cynbdarta koOanbTa
(11 u xpoma B 0,001 M pactBope cynsdara xpoma (I11).

24. Paccunraiite 3/IC xene3HO-IIMHKOBOTO TajlbBAHUYECKOTO 3JIEMEHTA MPHU CTAHAAPTHBIX YCIOBHUSIX U
IIPY U3MEHEHUH aKTUBHOCTEH MOTEHLMATIONPEeSIONMX HOHOB B aHOIHOM 30HE B 10 pa3 1mo cpaBHEHHIO
CO CTaHJApTHBIM 3HadeHHeM. COCTaBbTE CXEMY raJIbBAaHUYECKOTO 3JIEMEHTA, 3alUIIUTE YPAaBHEHHS JICK-
TPOJHBIX MPOIIECCOB U TOKOOOPa3yIoIIel peaKiuu.

25. CocraBbTe cxeMy pabOThI JIUTUEBO-IIMHKOBOTO ['D, 3amummTe ypaBHEHHS JICKTPOIHBIX MPOIECCOB
U ToKooOpasyrouiel peakuuu, paccuutaiite e€ D/C npu cTaHIapTHBIX YCIOBUAX (IBYMs CIOocoO0amM).
[TpuBenuTe rpauk MONTAPU3AHMOHHBIX KPUBBIX.

26. CocrtaBbTe cxemMy pabOThI JKeIe3HO-BOAOPOTHOTO ralbBAaHUYECKOTO AJIEMEHTA, 3aMUIINTE YPABHEHHUS
AJIEKTPOJIHBIX TIPOLIECCOB M TOKOOOpasyromiel peakiuu, paccuntaiire 3/1C (ycnoBus crannaptaeie). Kak
Oyznet usmensThest pH cpezpl B aHOTHOM U KaTOAHOM 30HAX MpH ero padore?

27. Dueprusi ['mb6ca TokooOpasyromeil peakuuu paBHa -212,2 k/[x/mMonb. Onpenenurte MOTEHIHAT
aHoOJ1a TaJIbBAHUYECKOIO AJIIEMEHTA, €CITU KAaTOJIOM SIBIISIETCS MEIHBIN AJIEKTPOJI, acyz+ =1MOJb/I, n=2.

28. Kak mmennrcs D/IC cepeOpsHO-CBUHIIOBOTO TaIbBAHUYECKOTO AJIEMEHTA [0 CPABHEHUIO CO CTaH-
JapTHBIM 3HAYEHUEM, €CJIM aKTUBHOCTh MOTEHIIUATIONPEIESIONMX HOHOB B pe3yJIbTaTe paboThl U3MEHU-
nmace B 10 paz?

29. O6ocHyiTe BO3MOKHOCTh NMPOTEKAaHUsI KOPPO3HHU CIlIaBa cepedpa U Menu B kucioit cpene (pH = 6)
Ha Bo3ayxe. CocraBpTe cxemy MI'D, 3anumuTe ypaBHEHHS peakInii, TPOTEKAOINX Ha aHOJAHBIX M Ka-
TOJIHBIX y4acTKax.

30. IlracTuHKa XpOMHUPOBAHHOM MEIH OMyIeHa B PaCTBOP KHUCIOTH (Ha Bo3ayxe). Kakoii meTamn Oyaer
KOPPOJIUPOBATh IPU HApYUIEHUH 1IeTOCTHOCTH MOKPHITHs? (YpaBHEHHE).

31. Kakue gacTHIlbl MOTYT IPUHUMATh JIEKTPOHBI IPU KOPPO3UH METHOTO M3JIENNsI B KUCIIOM PacTBOpE
(pH = 1) Ha Bo3yxe? 3anuiuuTe ypaBHEHUS 3TUX MTPOLIECCOB.

32. Kako# mMeTaim MOKHO MCIOJB30BAaTh B KAUECTBE MPOTEKTOPA VIS 3alIUTHI OT KOPPO3UH JKEIE3HOTO
uznenus (pH = 5)? CocraBpTe 000CHOBaHHYIO PacyeTOM CXEMY MHUKPOTaJbBAHHUECKOTO KOPPO3UOHHOIO
AIIEMEHTA, 3aIHUIIUTE YPaBHEHUS IPOIIECCOB.

B ¢unmmane ucnonb3yercs cuctemMa ¢ TpaJIWIMOHHOW MIKAJIOW OIEHOK — "oTiauyHo", "Xopomio",
"yIoBAETBOPUTENLHO", "HEYNOBIETBOPUTENLHO", "3auTeHO", "HEe 3auTeHo" (manee - mMATUOANITBHAS CH-
cTema).

dopma NPOMEKYTOUHON aTTECTALUU 110 HACTOSIIEH TUCHUATIIINHE — YK3aMEH.

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

Onenka Kpurepuu onieHKH pe3ysbTaToB
0 AUCIIH- 00y4YeHUs 1O TUCITUTLIINHE
IIJIMHE
«oTimuHO»/ | BrIcTaBmsiercs oOyuarornemycs, 0OHapy>KUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYECKOe U
«3a4YTEHO r1y0OKO€ 3HaHUE MAaTepPUAIOB U3YUYE€HHOMN TUCUUIUIMHBI, YMEHHE CBOOOTHO BBIMOJIHATh
(oTimuHO)»/ | 3amaHUs, IPETyCMOTPEHHBIE MPOTPAMMOM, YCBOUBIIUN OCHOBHYIO M 3HAKOMBIH C J10-
«3a4TECHO» MTOJTHUTEJILHON JIMTEPaTypOr, PEKOMEHOBAaHHOW paboueld mporpaMMoOil T CITUTIIINHEL,
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Onenka Kpurepuu onieHKH pe3ynbTaToB
10 IUCLIH- 00y4eHHs MO TUCIUIIINHE
IIJIMHE
MPOSIBUBILIEMY TBOPYECKUE CIIOCOOHOCTH B MOHUMAHHUH, U3JI0KEHUH U UCIIOJIb30BAHUU
MaTepHaJOB M3YUYEHHOW JUCIUIUIMHBI, OE3ylpeuHO OTBETUBLIEMY HE TOJBKO Ha BO-
npockl Omiera, HO ¥ Ha JONOJHUTEIbHBIE BOIPOCHl B paMmKax pabodeil mporpaMmbl
JUCLUIUIMHBL, IPAaBUIBHO BBIIOJIHUBILEMY IIPAKTHUECKOE 3a1aHue. OLeHKa 1o Jucu-
IUTMHE BBICTABIIAIOTCS 00YYaroMIeMycsi ¢ Y4ETOM pe3yabTaTOB TEKYIIETr0 KOHTPOJIS.
KomneTeHnun, 3akperiéHHbIE 32 TUCIUILUIMHON, C()OPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.
«Xopouoy»/ BricraBnsercs oOyyaromemMycs, OOHapYXHUBIIEMY MOJHOE 3HAHWE MaTepuana U3y4eH-
«3a4TEHO HOM JMCUMIUIMHBI, YCHEUIHO BBIOJHSIOIEMY MPEAyCMOTPEHHBIE 3a/aHMs, YCBOUB-
(xoporo)»/ IeMy OCHOBHYIO JIMTEPATYpPY, PEKOMEHJIOBAHHYIO paboueili mporpaMMoOu TUCITUTLIH-
«3a4TEHO» HbI; [TIOKa3aBUIEMY CUCTEMAaTUUYECKUI XapaKTep 3HAHUM N0 IUCLMILIMHE, OTBETUBILIEMY
Ha BCE BOINPOCH! OMieTa, MPaBUIbHO BBINOJIHUBIIUI MTPAKTUYECKOE 3aJaHKe, HO JI0IY-
CTUBIIHMIA MPH 3TOM HENpPUHLHUIMUANbHBIE OmHOkU. OLEHKa MO JUCIUILUIUHE BBICTaB-
JSA0TCS 00yyaromemMycs ¢ y4éTOM pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS.
Komnerenuuu, 3akperui€éHHble 3a TUCHUIUIMHON, cOPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBINY.
«yaoBneTBO- | BricTaBisierca oOydaromemycs, 0OHapyKUBIIEMY 3HAaHUE MaTepHalia U3y4YeHHOU AucC-
PUTETHHOY/ UIUTAHBL B 00BbeMe, HEOOXOIMMOM ISl AajbHEUIIed yueObl H MpenCcTosAIeld padoThl
«3a4TEHO 1o Mpogeccuu, CIPaBISIIOIIEMYCSI C BBIMIOJIHEHHEM 33/IaHUl, 3HAKOMOMY C OCHOBHOM
(ynoBneTBo- | IMTEpPaATYpOl, pEKOMEHI0BAaHHOW paboyeil mporpaMMoi TUCHUIUIMHBI; JOIMYCTUBILIEMY
PHUTENBHO)»/ | MOTPEIIHOCTh B OTBETE€ HA TEOPETHUYECKHUE BOMPOCHI U/WIIH MPHU BBINOJIHEHUU MPAKTHU-
«3a4TEHO» YECKUX 3aJaHUi, HO oOsiafjaronieMy HEOoOXOJUMBIMU 3HAHMSIMHU JJI UX YCTpaHEHUs
1OJl PYKOBOJICTBOM MperojaBaTessi, JJMOO HENpPaBUIbHO BBHINOJIHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHH€, HO 110 YKA3aHUIO MPENoAaBaTeNs BbIIIOJHUBIIEMY APYIHe MPAKTUYECKUE
3a/laHus U3 TOTO K€ pa3iena JUCLUIUINHEL. .
Komnerennuu, 3akperi€éHabie 3a TUCHUTITHHON, 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 J0MO0J-
YTEHO HUTEJIbHBIE BOIPOCHI U HENPABMUIBHO BBIMOJIHUBIIEMY MTPAaKTHUYECKOE 3a/laHue (Herpa-
BUJIBHOE BBIITOJHEHUE TOJIBKO IPAKTHYECKOrO 3aJaHus HE SBIISIETCS OJHO3HA4YHOU
NPUYMHOM J171s1 BBICTaBJICHUS OLEHKHU «HEYJOBIETBOPUTENbHOY). Kak nmpaBuiio, oneHka
«HEYAOBJIETBOPUTEIBHO CTaBUTCS CTYIE€HTaM, KOTOpPbIEe HE MOTYT IPOJAOKUTH 00y4e-
HHUE 10 00pa3zoBaTeIbHOM Mporpamme 0e3 JOMOTHUTENbHBIX 3aHATUH MO0 COOTBETCTBY-
foleil nucnuruinae. OLeHKa Mo TUCIUILUIMHE BBICTABIISAIOTCS 00yJaromeMycs ¢ y4ETOM
pPE3yNbTATOB TEKYILETO KOHTPOJIS.
KomneTeHnyn Ha ypoBHE «IIOPOTOBBINY, 3aKpEIUIEHHBIE 32 JUCHMILIUHON, HE chOpMHU-
POBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Y4eOHoe 1 y4eOHO-1a00paTOPHOE 000pYyA0BaAHHE

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

HBIX KOHCYJIbTAllM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOM aTTECTAllMU, OCHALLICHHAS:
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- CIELMAJIU3UPOBAHHON MEOENbI0; JOCKON ayIUTOPHOM; JIEMOHCTPALMOHHBIM 00OpYI0BaHUEM:
NEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAlMOHAPHBIM) IIPOEKTOPOM.

s mpoBeeHus 3aHATHI 1a00PaTOPHOTO THUIMA UCIOJIB3YIOTCS CHEHaTU3UPOBaHHbIE 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 JJIsI IPOBEIACHUS
XUMHUYECKHUX KCIIEPUMEHTOB, MEpHasl IOCy/1a, YCTAaHOBKH JJIs U3y4YEeHHsI IIpoliecca KOppo3uH, orpeaese-
Hus DJIC ranpBanmveckoro snementa, pH-merp Dxcnept 001, koMIUIeKT 000pynOBaHUS IS U3YYEHUS
KOJMYECTBEHHBIX 3aKOHOMEPHOCTEW 3JIEKTPOJIM3a, YCTAHOBKA IJIS M3YYEHUS ONTHYECKUX SIBJICHHUH B
KOJUIOM/IHBIX PacTBOpax, MUKPOCKOII, 3JIEKTPUUECKUE TUIUTKH.

Jladoparopusi xumum Ne 3 — (15 pabouux MecT) 00OpyIOBaHHE W PEAKTUBHI ISl MPOBEACHUS
XUMHUYECKHUX IKCIIEPUMEHTOB, MEPHAsl MOCYy/1a, YCTAHOBKH JJIsl U3YUYEHHS IIpoliecca KOppo3uu, onpeaese-
nus DJIC ranpBanuueckoro snementa, pH-merp Okcrept 001, KOMIUIEKT 000pyIOBaHUS AJISl U3YUECHUS
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEN AJIEKTPOJIM3a, YCTAHOBKA JUISl M3YYEHUS ONTHYECKUX SIBJICHUH B
KOJUIOM/IHBIX PacTBOpax, MUKPOCKOII, JIEKTPHUUECKHE IIITUTKH.

YueOHasi ayIuTOpus Ul MPOBEACHUS MPAKTUYECKUX 3aHSATHUH, TPYNIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS M IPOMEXYTOYHOM aTTeCTalluK, OCHAIIICHHAS:
- CIICUATM3UPOBAHHOM MEOEIbI0; IOCKON ayAUTOPHOM.

Jnsi caMOCTOSTENIbHOM paboThl 00YYaIOMUXCs MO AMCHMUILIMHE MCHOJB3YEeTCS IMOMEUICHUE IS
CaMOCTOSITENIbHOM paboThl 00Yy4arOIIKXCSl, OCHAIIEHHOE:

- CIICIHMAIN3UPOBAHHONW MeOENbI0; TOCKOH ayAWTOPHOM; MEePCOHAIBHBIM KOMIIBIOTEpaMHU C IMOJ-
kimoueHreM K cetu "Unarepuer” u noctynom B YUOC dpunmana.

8. OBECIIEYEHUE OBPA30BATEJIBHOI'O NTPOLECCA JI51 JINL
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 3I0POBbSA U UHBAJINIOB

B Xo4e peai3dalv JUCHUTUIMHBI UCITIOJIB3YIOTCA CICAYIOMIUC NJOIMOJHUTCIIBHBIC MCTObI O6y‘~Ie—
HUA, TCKYIIECTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)KYTOqHOﬁ arrecraiiuu 06yqa}0u11/1xca B 3aBUCHMOCTH
OT UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEH:

IS CJIeTBIX M CJIa00BHISIIIMX:

- eKIUH 0(hOPMIISIIOTCS B BHJIE AJIEKTPOHHOTO JJOKYMEHTA, IOCTYITHOTO C TIOMOIIbI0 KOMIIbIOTEPa
CO CHEUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- MUCbMEHHBIE 33/1aHUs BBIIOJIHIIOTCS Ha KOMIBIOTEPE CO CHENMATU3UPOBAHHBIM IPOTPAMMHBIM
o0ecrnieueHrneM, Uik MOTYT OBbITh 3aMEHEHbI YCTHBIM OTBETOM;

- o0ecrieunBaeTcs UHAMBUAYaIbHOE paBHOMEpHOE ocBelieHne He menee 300 Jrokc;

- JUTSL BBITIOJTHEHUS 3aJJaHUS TIPH HEOOXOJMMOCTH MTPEIOCTABISICTCS YBEIHMUNBAIOIIEE YCTPOHCTBO;
BO3MOYKHO TaK)Xe UCIOJIb30BaHUE COOCTBEHHBIX YBETUUMBAIOLINX YCTPOMUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMUEHHBIM LIPUPTOM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (popMe MM BBINOJHSIOTCS B NMUCBMEHHON (opme Ha
KOMITBIOTEPE.

JJIS TIIYXMX U €1200CAbIIAIINX:

- IEKUIMU OQOPMIISIIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA;

- MUCbMEHHBIE 33JIaHUs BBIIOJIHAIOTCS HA KOMITbIOTEPE B UCbMEHHOU (hopme;

- DK3aMeH U 3a4€T IPOBOJASTCS B MUCbMEHHOU (hopMe Ha KOMIBIOTEPE; BOZMOKHO MPOBEACHHUE B
dbopMe TecTHpOBaHUS.
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JJIS1 JIMIL ¢ HAPYIIEHUSIMU OMIOPHO-IBUTATEJILHOTO annapara:

- JIeKIMHU 0(hOPMIISIIOTCS B BUE SJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IOMOIIbIO KOMIIBIOTEpA
CO CIEUHATU3UPOBAHHBIM MPOTPAMMHBIM 00ECTICYCHUEM;

- IUCbMEHHBIE 3aJJaHUS BBIIOJIHAIOTCS HA KOMIIbIOTEPE CO CIELMATU3UPOBAHHBIM MPOTrPAMMHBIM
obecrneucHUEM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOM (opMe WM BBIIOJHSIOTCS B MUCbMEHHON ¢dopMme Ha
KOMITBIOTEPE;

- UCIIOJIb3YyeTCs creruanbHas yueOnas aynuropus ais i ¢ JIOB3 — ayn. 106 rimaBHoro yueOHO-
ro kopmyca no aapecy 214013, r. CmoinieHck, DHepreTuueckuil np-a, 1.1, 31aHne dSHepreTuuecKoro uH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIUMOCTH MPETyCMaTPUBAETCS YBEIHMUEHHE BPEMEHH JIJIsl TOJITOTOBKU OTBETA.

[Tpouenypa mpoBeneHUsT MPOMEXKYTOYHOM arTecTaluu Uil OOyYaroIIMXCs YCTaHABJIMBAETCA C
y4€TOM WX WHAMBUIYAIBHBIX Icuxodu3mueckux ocobeHHocTel. [IpomexxyTodHas arrectanus MOXET
MIPOBOJIUTHCS B HECKOIBKO ITATOB.

[Ipy mpoBeseHWH TPOLEAYPHl OLEHUBAHHUA PE3YIbTAaTOB OOYyYEHHUs IpeayCMaTpHBACTCS
UCIONIb30BaHUE TEXHUUYECKHUX CPEACTB, HEOOXOAMMBIX B CBA3M C WHAMBHIYAJIbHBIMH OCOOCHHOCTSIMHU
oOydJarommxcsi. ITH CPEICTBA MOTYT OBITh MPEIOCTABICHBI (UIMAJIIOM, WA MOTYT HCIOJIb30BaThCS
COOCTBEHHBIE TEXHUYECKUE CPEIICTBA.

[TpoBeneHue mpoueaypbl OLIEHWBAHHS PE3YIbTATOB OOYYEHHS IOIYCKAETCS C HCIOJIb30BAHHUEM
JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTUH.

ObecnieunBaeTcs 10CTYN K HH(POPMALHOHHBIM M OubdaHorpaguyeckum pecypcam B cetu M-
TePHeT JJIs KaXJI0ro obydaromierocs B popmax, aqanTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbsI U BOC-
npuATUS HH)OpMAIUH:

AJISL CJIenbIX M CJIa00BH/ISIIIUX !

- B [Ie4aTHOM (hopMe YBEITUYEHHBIM IIPUPTOM;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.

Al TJIYXHX U ¢J1200CabIIAIUX !

- B Ie4aTHoOM (opme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJI1 00YYAIOLIUXCS ¢ HAPYIIEHUSIMU ONIOPHO-IBUIaTEIbHOI0 aNnapara:

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

9. VYYUEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIEYEHUE
JUCHUTINHBI

OcHoBHas JuTepartypa.
1. Jlyneiiko, T.I'. Beenenue B o6uryto xumuio: yueoHuk / T.I'. Jlyneiiko; MunuctepcTBo oOpa3oBa-

Hus U Hayku Poccuiickoit @enepanuu, OenepalibHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE
yUpekJeHHE BBICIIEro MpodeccHoHaTbHOTO o0pazoBanus «HOxHBINM denepanbHbIi YHUBEPCUTET», XU-
mudeckuii pakynpTer. - PoctoB-u//1: U3narensctBo FOkHOTO denepanbroro yausepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.

2. EropoBa, O.A. Xumus: yueoHoe mocooue / O.A. Eropora, O.B. Koanpuykosa. - M.: Poccwii-
CKUIl YHUBEpPCUTET APYKObI HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9; [OnekrponHsbIii pecypc].
- URL:http://biblioclub.ru/ndex.php? page=book&id=116319.
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3. Koposun H. B. O6mas xumust: yue6. s cryaenTos By3oB / H. B. Koposun. — / U3n. 6-e, ucnp. —
M. : Beicm. mk., 2005. — 556¢.

JlonoIHUTeILHAS JTUTepaTypa.

1. Bapennos, B.K. Dnekrpoxumudeckrue cucTeMbl U Iporecchl: yueonoe nmocooue / B.K. Bapen-
1o, H.A. Poroxxuukos, H.®@. YBapos. - HoBocubupck : HI'TVY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [DnexTponnslii pecypc]. - URL:http://biblioclub.ru /index.php?page=book&id=228776.

2.  Anapsaes, A.. O6mas xumus. COOpHHK 3aJlaHUi ¢ IPUMEpaMH PEIICHHH : yueOHoe mocooue /
A.N. Anapues, JL.U. Adponnna. — HoBocubupck : HoBocuOUpCKuii TOCy1apCTBEHHBIM TEXHUYECKHI YHH-
BEPCUTET, 2013. - 119 C. - Pexum JlocTyna: o IIOJIITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=228947 (nata oOpamenus: 21.01.2024). — ISBN
978-5-7782-2255-7. — TekcT : DIEKTPOHHBIN.

3. Moxos, A.l. COopHuk 3aaa4 1o obmieir xumuu: yue6Hoe nocodue / A.M. Moxos, JI.U. Ulypsiru-

Ha, .M. Anrommna. - KemepoBo: KemepoBckuii rocynapcrBennsiii yuusepeuteT, 2010. - 155 c. - ISBN
978-5-8353-1312-9; [Daektponusiii pecypc]. - URL:http://biblioclub.ru /index.php?page= book&id=
232378.

4. CrpaBOYHUK IO XMMHUH: OCHOBHBIE MOHATHSI, TEPMHUHBI, 3aKOHBI, CXEMbI, (HOPMYJIbI, CIIPABOYHBII
Matepuali, rpadpukn: yaueoHoe nocodue / JI.H. biunos, N.JI. [Tepduiona, JI.B. FOmamesa, P.I'. UyBus-
eB; Cankr-IletepOyprckuii rocyaapCcTBEHHBIN MONUTEXHUUECKUN yHUBepcuTeT. - M.: Ilpocnekr, 2015. -
156 c¢. - bubmumorp. B kH. - ISBN 978-5-392-16695-4; [OnekrpoHHBId pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

5. TI'me6osa H. B., Ocranenko JI.d. CO0pHUK 33734 U yIpakHEHHH 1O Kypcy «Xumus». Cmo-
nerck PUO ¢unuana 'OY BITIO «MBU (TY)» 2012. -124 c.

6. Ocranenko JI.®., I'me6oBa H. b., KopoTtkosa I'. B. CrnoBapb-cripaBOYHHK OCHOBHBIX MOHATHH H
TEPMUHOB MO0 XMMHUHU yueOHO-meTonuueckoe nocooue. — Cmonenck PO ¢ummana 'OY BIIO «MDU
(TY)», 2009.- 188 c.

7. COOpHUK MHIMBUAYAJIBHBIX 33/1aHuil 0 Kypey "Xumus" : [METO. yKa3. jsl CTYAEHTOB 00yd. 1O
HanpaslieHuIo "OnekTposHepreTuka”, "Temnnosnepreruka”, "OneKTpoTeXHUKA, JIEKTPOMEXAHUKA U K-
TporexHosoruun", "OnrorexHuka", "INEKTPOHUKAa U MUKPOVIEKTpoHMKA", crell. "[InimeBas uHxeHepus
Manbix npeanpuatuii] / CO® MOU; coct. JI. @. Ocranenko, H. b. I'ne6osa, I'. B. KopotkoBa.— CmoneHck
: Cd MDY, 2010. - 52 c.

8. CoopHuk abopaTopHbix pador mo xumuu / CO MDBU; coct. H.b.I'nebosa. — Cmornenck : CO
M3, 2014. - 68 c.

CnHcok aBTOPCKMX MeTOAMYECKHX Pa3padoToK.
1. Pabouas tetpaap no xumMuu. MeTtoauueckue pekoMeH1anuu mno kypey «Xumus» / Coct.: CienueHkoBa
C.B., Kopotkona I'.B. — Cmonenck: PUO ¢unmuana ®I'BOY BO «HNY «MBU» B r. Cmonencke, 2017. —
42 c.
2. CnenuenkoBa C.B. KommuiekT neknuil mo AWCHUIUIMHE «XUMHS» B (GopMaTe MYJIbTUMEAUIHBIX
MIpe3eHTAIM pachoiokeH Ha KadeapalbHbIX pecypcax B ayn. B 317.
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