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1. Ileau v 321291 OCBOEHHS THCIUTILIHHBI
Ienv oucuunaunot:
Llenbio mpernoiaBaHusl JUCUUIUTMHEI SBJsieTCs (POPMUPOBAHKE Y CTYACHTOB 3HAHUHN B

obnacTu XMMUH, MOJTydeHrue (PyHIaMEHTAIIBHOTO 00pa30BaHus, CIIOCOOCTBYIOIIETO PA3BUTHIO
JIMYHOCTH.

3adauu OucCUUNIUHDBL.

N3yueHne OCHOBHBIX XMMUYECKUX SBJICHHI; OBIaJcHUE (DYHIaMEHTAIbHBIMH ITOHATHSIMH,
3aKOHAMU W TEOPUSAMH XHUMHU, XUMHUYECKOH TEPMOJMHAMHUKH, KUHETHUKH, pPaBHOBECHS U
PacTBOPOB, JJIEKTPOXMMHYECKHX TPOIECCOB, CBONCTB METAUIOB M HEMETAJUIOB, a TaKKe

METOAAMH XHUMHUUCCKUX U (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX HCCHCHOB&HHﬁ; OBJIAJACHUE MECTOAAMU H
npreMaMH pelIeHUsT KOHKPETHBIX 3a7ady M3 Pa3IHyYHBIX o0jacTeld XMMUH; (OPMHpPOBAHUE
HAaBBIKOB IMPOBCACHUA XUMHWYCCKOI'0 SKCIICPUMECHTA, YMCHUA BBIACIIATL KOHKPETHOC XUMHNYCCKOC
CoJIepKaHue B IPUKIIATHBIX 3a7adaX yaeOHOM U TPpo(heCCHOHATBEHOM e TEIbHOCTH.

2. Mecro nucuumiiuabl B ctpykrype OIIOITI BO

Juctunnuaa «XuMus» OTHOCHTCS K 00s3aTeIbHONM YacTu Ojoka 1 ydueOHOro IiaHa o
HamnpapjieHUI0 1oaArotToBku 27.03.02 YnpapieHue Ka4eCTBOM
JlucuumiuHa npernoaaeTcs: MOCPEACTBOM UTEHUS JICKIIUN U MPOBEACHUS MPAKTUUYECKUX U

7a00paTOPHBIX 3aHATHH.

Ha nexnusix wm3mararoTcst mMarepuaibl TEOPETHYECKOro M METOIUYECKOrO XapakTepa,
0000MI1at01ITe OTBIT IPUMEHEHHSI 3HAHUH B XMMHHU B YIPABJICHUN Ka4€CTBOM MPOLYKITUH.

JIaGopaTtopHble 3aHATUS O0ECIEYMBAIOT MPAKTHYECKOE OCBOCHHE JIEKIIMOHHOTO
Marepuaia, pa3BUTHE YMEHHS W HaBBIKOB DPAa0OTHI € J1a0OpaTOpHBIM O0OpYyIOBaHHEM U
XUMHUYCCKUMU PCAKTHUBAMHU, PASBUTHUC Y CTYACHTOB CaMOCTOATCIIBHOCTH U TBOPUYCCKOI'O moaxoaa,
KOHLICHTPUPOBAHUC BHUMAHUA CTYACHTOB Ha HauOoJIee CIOKHBIX BOIIPpOCax U CTUMYJIHMPOBAHUC
UX aKTHBHOM TO3HABATEIILHOMN JIESATEIBHOCTH.

[IpakTHueckue 3aHATUS OOECIIEYHMBAIOT CBSA3b TEOPUHM C IMPAKTUKOW, T.€. CIIOCOOCTBYIOT
3aKpEIUICHUIO JIEKIMOHHOIO MaTepualla U BBIPAOOTKE ONpEeeNEHHBIX YMEHUH M HABBIKOB IpPHU
pELIeHUH 3a/1a4 ¥ YIpaKHEHUH.

JlaGoparopHble 3aHATHS CIIOCOOCTBYIOT BM3yaJbHOMY THOJTBEPKICHUIO HEKOTOPBIX
TEOPETUYECKUX IMOJIOKEHUM XUMUU M TPUOOPETEHHMIO CTYACHTAMHU HaBBIKOB palbOTBl C
nmabopaTOpHBIM 000PYIOBAHUEM U METOAMKON TTPOBEICHUS SKCIIEPUMEHTOB.

3. TpeGoBaHus K pe3yJibTATAM OCBOEHUS CO/IEP:KAHUS TUCIUTLIHHBI

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAaIpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEIYIOIINUX
koMmrnereHmii B coorBeTcTBUM ¢ PI'OC BO 1o maHHOMY HampaBiI€HUIO TOATOTOBKH H
HHJIUKATOPOB UX JTOCTUXXCHHUS .

OIIK — 1 Cnocoben aHaau3upoOBaTh 3a/a4u NPodecCHOHATBHOMH 1eSATeIbHOCTH Ha

OCHOBe T0JI0KEeH NI, 3aKOHOB U METO/10B €CTECTBEHHbIX HAYK H MaTeMATUKMU;

OIIK-b.1.1 Ananu3upyer 3a7a4u, BeIJIETsSET 0a30BbIE COCTABISAIONINE U TTOIOUPACT METOIbI
pEIICHUS] €CTECTBEHHBIX HAYK U MATEMAaTHKH

OIIK-2 Cnocoben ¢opmyanpoBarh 3agaud NpPoecCHOHATBHOH /1eATeJbHOCTH Ha
OCHOBe 3HAHMH NPOPUIBHBIX Ppa3leJ 0B MAaTEeMATHYECKMX H €CTeCTBEHHOHAYYHBIX
AUCHHUILIMH (MOAYJI1ei)

OIIK-b.2.2 'paMOTHO ¥ apryMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIE CYKICHHS M OLIEHKH
Ha OCHOBE 3HAHUW MO TPOPWIHHBIM pa3eliaM MaTeMaTHYECKUX M €CTECTBEHHO-HAYYHBIX
JHCIATUINH

B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYIEHT JTOJKEH:



3HaTh:

OCHOBHBIE XuMuueckue nousatus (31);

OCHOBHBIE ITpaBUJIa HOMEHKJIATYPbl XUMUYECKUX coelnHEeHu (32);

OCHOBHBIC 3aKOHBI XUMHUHU, XUMUYECKOW TEPMOJAUHAMUKH, JIEKTPOXUMUU U KUHETHKHU
(33);

- CYUIHOCTh YYEHHsSI O NEPUOJAUYHOCTH U €ro pojiib B MPOTHO3UPOBAHUU CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M X coeMHEeHUH (34);

- KBaHTOBO-MEXaHUYECKOE CTPOCHHE aTOMOB, MOJIEKYJI U XUMHYECKOH cBsi3Hu (35);

- OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX BEILIECTB, CBOMCTBA UX THUIIMYHBIX IPEICTaBUTENCH
(36);

- XMMHUIO 3JIEMEHTOB U UX coeauHenuit (37).

Ymers:

- MPUMEHSITh XUMHYECKHE TCOPUU M 3aKOHBI, KOHIETIIMH O CTPOCHUU M PEAKIIMOHHOMN
CITOCOOHOCTH HeopraHW4ecKux BemiecTs (Y1);

- KpUTHYECKU OLICHHBATh CBOU JOCTOMHCTBA U HeAocTaTKu (Y2);

- IPOBOJUTH PACUYETHI 10 TEPMOXUMUYECKUM ypaBHEHUSIM peakuuii (V3);

- MPeACKa3bIBaTh TEPMOJANHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUSI XUMUYECKUX PEaKIUil
(Y4);

- pemiaTth pacueTHble 3a1a4n (Y5).

Baaners:

- HaBblKaMH pabOTBI C pacyeTHBIMH (QOpMyJiaMH, peIaTh pacdyeTHbe U
JKCIIepUMEHTAaIbHBIE 3a/1a4u 110 XuMuu (B1);

- crocobaMu OpHEHTAlUU B MPO(ecCHOHANBHBIX MCTOYHHKAX MH(OpMaIK (3KypHabl,
caiThl, 00pa3oBaTeNbHbIC TOpTalbl) (B2);

- crioco0amMu MOJIENIMPOBaHUSI SKcIiepuMeHTa 1o xumuu (B3).
4.Copep:xkanue U CTPYKTYPa AUCUMILIMHBI (MOLYJI51)

HanmeHoBanue OueHovHbIe

Ne Copnepxanue paszgeiia

pa3jaena cpencTBa

1 Crpoenue aTtoma CocTaBHbI€ YacTH aToMa.

AtomHoe  saapo.  OCHOBHBIE  KOJIMYECTBEHHBIE YK,
XapaKTEepPUCTUKU aTOMa: aTOMHas Macca, 3apsii sapa. T,
KBanToBo-MexaHndeckas MOZEJIb aToma. JIP,
[lepuoauueckuii 3akoH u cucrtema 3yemeHToB [[.H. 113,
MeHnpaeneeBa, DIEKTPOHHbIE (OPMYJIBI aTOMOB H 13
HOHOB.

2 XumMuueckas cBs3b U Tunbl xumudeckor cBs3u. KoBasieHTHast CBsI3b U €€ VK,
MEKMOJICKYJISAPHbIE Bubl. CBolicTBa U crtocoObl 0OpazoBanus. OOMEHHBIN T,
B3auMo/ieiicTBUS U JIOHOPHO-aKIENTOPHBI MEXaHM3Mbl 00pa30BaHUS I3,

KOBAJIEHTHOHN cBsi3U. OCHOBHBIE MOJIOKEHHUS] METOJa A3
BaJIEHTHBIX CBsI3eH (MBCO). OCHOBHBIE
XapaKTEPUCTHKA XUMHYECKOH CBS3M - JUIMHA,
HampaBjeHHOCTb U dHeprus. KpaTHocTh cBs3W.
BanentHble yrisl.

I'mbpuanzanus aTOMHBIX opOuTaNei. Tuner
TUOpUAM3AMA. G- U T- CBS3W. Meron
MostekyIspHeIX opoutaneir (MO JIKAO). OcHoBHEIE
nonoxeHust merona MO.

WNonwl. Wonnas cBs3p. CBOHCTBa HOHHOM CBSI3U.
[omsipru3arust HOHOB M WX TOJIIPU3YIOIIEe NEHCTBUE.
Brustaue 3Tux (hakTopoB Ha CBOICTBA BEIIECTB.




Mertannudeckas cBsi3b. Merauisl. Ilonarue o 30HHOM
TEOPHUH TBEPJIOTO Tea. Bomopoanast cBs3p u ee
0COOEHHOCTH. MexMonekymnsipHas H
BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIC CBsI3U. BriusHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBA BEILIECTB.
MexMonexkysspHoe B3aUMOJICUCTBUE.
OpueHTaIlMOHHOE, WHAYKTUBHOE M JIUCIIEPCHOHHOE
B3aUMOJCHCTBHE.

JJIeMEeHTEI
XHMHYECKOH
TEePMOTUHAMUKH

BHyTpeHHss 3HEpryst U SHTAIbINS CUCTEM.

ITepBhlif 3aKOH TEPMOJUHAMUKH.

TemnoBoit 3pdekT XumMuuecKol peaknuid. DK30- H
SHJIOTEPMUYECKUE  peakuuu. TepMOXUMHUYECKHE
ypaBHeHus1. 3akoH l'ecca u cieacTBue U3 HEro.
[lonsiTie 06 SHTpPONUK. DHTPONHS U MEPUOTUICCKUN
3akoH. llonsTus 06 »ueprum ['mbOca oOpazoBanms
BEIIECTB, KaK MEpbl PEAaKIMOHHOM CIIOCOOHOCTH.
OHTaNBIUHHBIA U SHTPOIMUUHBINA (aKTOPHI MPOLIECCOB.
Kpurepuit CaMONPU3BOIBLHOTO MPOTEKAHUS
XUMHAYECKUX PEaKUUi B H300apHO-U30TEPMUYECKUX
YCIIOBHSIX.

YK,

13

XumMuueckas
KHHETHKA U
XHMHYecKoe
paBHOBecHe

CxopocTts peakiui. CKOpOCTh peaKIIMK B TOMOTCHHBIX
Y TE€TEPOTCHHBIX CUCTEMaX.

®DaKkTOpBl, BIHUSIOMIAE HA CKOPOCTh XUMHUYECKHX
peakmnuii. 3aBUCUMOCTh  CKOPOCTH  XMMHUYECKHUX
peakuii OT KOHIEHTPALMM PEAruPYIOIINX BEIIECCTB.
3akoH aeiictBus Macc. KoHCTaHTa CKOPOCTH peakuu
u ee (um3mueckuid CMBICI. 3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peakuuu OT Temneparypsl. [IpaBuio
Baar — Todda, rtemneparypHsiii Ko3QUIEEHT
CKOPOCTH PEaKIiH.

[IpeacraBnenre 0 TEOPUH AKTUBHBIX CTOJKHOBECHMI.
DHeprusi akTUBAIINH.

3aBUCUMOCTh CKOPOCTH XHUMHYECKOM peakuuu OT
TeMIIepaTyphbl, SHEPTUM aKTHBAIIMM H DHTPOIUU
aKTHBAIlMU. Y paBHEHHE AppeHHyca.

Karanmz. Karamutmueckue peaxiun. OcoOeHHOCTH
KaTaJUTHYECKUX TTPOIIECCOB.

Teopuss TOMOTEHHOTO M TETEPOTCHHOIO0 KaTajau3a.
Aptokatanu3. @epmeHTaTUBHBIN KaTanu3. KucnotHo-
OCHOBHOW Katanu3. Karanu3aTopsl 1 HHTHOUTOPHI.
XUMHUYECKOE paBHOBECHE

HeoOpatumMbie 1 00paTUMbIe XUMUYECKHE MPOIIECCHI.
HcTunaHbIE 1 KaXyIuecs paBHOBecHUs. [ OMOTeHHbIE U
reTeporeHHple paBHOBecHs. KoHcTaHTa paBHOBECHS.
PaBHOBeCHBIN BBIXOJ MPOAYKTOB peakuuu. BnusHue
pa3IuuHBIX (PAKTOPOB HA XMMHUYECKOE DPaBHOBECHE.
[punnun Jle-larense.

VK,

JIP,
13,

13

PacrTBOpHI.
JAMCIIEPCHBIE CHCTEMBbI

Uctnanbie pactBOpbl. Kiaccmdukarmst pacTBOPOB.
[Ipomeccrr, COTIPOBOK/IAFOIITHE obpazoBaHue
pactBopoB. Teopuss  pactBopoB. ConbBaTanus.
PactBopenne kak (QHU3MKO-XMMHYECKUH TIpoIiecc.
Ousnueckas Teopus pactBopoB. Ilomstme 00
uaeanbHoM  pactBope.  CrocoObl  BBIpaKEHUS
KOHILIEHTPAIlUU PacTBOPOB.

PacTtBopuMOCTh. 3aKOHOMEPHOCTH PAaCTBOPHUMOCTH
ra3oB B IKHAKOCTSX, JIBYX JKHIKOCTEH, TBEPABIX
BELLIECTB B JKUIKOCTAX. 3akoH ['eHpu. BnusiHue Ha

VK,

JIP,
3,

13




PacTBOPUMOCTh MIPUPO/TBI KOMIIOHEHTOB,
TeMrepatrypsl ¥ AaBieHus. llepexkpucraumzanuu u
OKCTPaKIHAL.

Pas0aBieHHBIC pacTBOPBI HEAJCKTPOJIUTOB.
OcMoTndeckoe maBieHue. YpaBHeHne Bant-I'odda.
OOGpatsbIif ocMoc. /{aBmeHre HACHIIIICHHOTO TTapa Haj
pactBopoM. 3akoH Paymsa. Temmneparypbl KumeHus u
kpuctayum3anuu. Kprockonus u 30yJITHOCKOTIHSL.
Hucnepcuspie cucteMbl. Kimaccubukanus AUCTIEpCHBIX
cucteM. CycneHsuu u smynbcud. KosmouaHbie
pacTBOpBL. Y CTOWYMBOCTH KOJUIOUJHBIX PACTBOPOB.
CrpoeHne KOJUIOMAHOM YacTHIBl ¥  MHIEIUIBL
JInopunsabIe M MHOGOOHBIC KOJIOWIEI. 3071 U TEIH.
[NenTu3arws, Koaryasius, CeAUMEHTAIIUS KOJIIOUIOB.
Kommonmueie pacTBOpel B TPUPOAE W TEXHUKE.
CopOrust 1 copOIMOHHBIE TTPOIIeCcChl. XpoMaTorpadus

JIeKTPOXUMHYeCKHUe
NPOLEeCChI.
JIeKTPOIH3.
Koppo3zus meranios

Bakneiimme oKMCIUTENN U BOCCTAaHOBUTEIH.
N3MeHeHue OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX
CBOICTB BELIECTB B COOTBETCTBUHU C MOJIOKEHUEM
3JIEMEHTOB B rpymmnax u nepuoaax. CreneHp
OKHCJICHUS.

Krnaccudukarms okucInTenhbHO-BOCCTAHOBUTEIBHBIX
peakuuil. TUITBI OKMCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaKIuii.

OcHoBHBIE METO/IbI cocTaBlieHus ypaBHeHuit OBP.
BnusgHue TeMnepaTypbl, KOHIEHTPALMKU PEAreHTOB, UX
TIPUPOJIBL, CPEIBl U IPYTHX YCIOBUIN Ha MPOTEKaHUE
OBP.

VYpaBuenue HepHcTa. OkucnurensHo-
BOCCTAaHOBUTENbHBIM OoTeHIMa. Hanpasienue
MPOTEKAaHUS OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaKLmid.

OBP kak UCTOYHUK 3arpsI3HEHHS CPEJIBL.
Hcnons3oBanue OBP 111 O4MCTKH CTOYHBIX BOJI,
o0e33apaKMBaHUs BO3/TyXa U BOJIbI, 00€3BPEKUBAHHS
TOKCHHOB. PaBHOBecHe Ha IpaHULIe METaJLI — PacTBOP.
DIEeKTPOAHBIA NOTeHLIHAN. BoTOpOaHBIH 31€KTPOo
cpaBHeHHs. Psn HanpsokeHuid, pakTopsl,
ONPENEISAIOLIUE OJ0KEHUE METAIIA B PSIAY
HanpspkeHUu. XUMHYECKHE UCTOUHUKU
3JIEKTPUYECKOT0 TOKa. ["aTbBaHUYECKUE 3JIEMEHTHI.
CrangapTHbIE TOTEHIHAIBI OKUCIUTENEH U
BOCCTAHOBUTENEH. DIEKTPOIBIKYIIIAS CUIIA
rajlbBaHUYEeCKOro 3eMeHTa. Pacuer uamMeHeHHs
sHepruu ['M06ca B peakiusax. 3aBUCUMOCTh
OKHCTUTEIBHO-BOCCTAHOBUTEIbHBIX MOTEHIIMAIOB OT
KOHLIEHTpaluu peareHToB. Y paBHeHue HepHcTa.
AKKyMyIIATOpHI U CyxHe OaTapeu.

3axonbl Dapajes. DIEKTPOIN3 pacIIaBOB U BOJHBIX
pacTBOPOB MIEKTPOIUTOB. KaToHBIE 1 aHO/IHBIE
nporiecchl. [loTennman paznoxenus. SBneHue
nepeHanpspkeHus. [Ipaktndeckoe 3HaueHNE
UIEKTPOIIU3A.

DNEKTPONU3-UCTOYHHUK BBIJIEIECHUS SAOBUTHIX U
YAYIITUBBIX Ta30B, 00pa30BaHUE arpecCUBHBIX CPE.
Koppo3us MeTamioB 1 METO/IbI 3aLUTHI OT HEE.
ONeKTpOXUMHYECKasi KOPPO3Us

VK,
JIP,
13,

13
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KakK 3arpsa3HUTCIIb CPCbI obutanus. OCHOBHEIE
MCTO/bI 3allTUTEI OT KOPPO3HH.

Xumus J1eMEeHTOB-
HEMETAJLJIOB

Bogopon. DmemeHTHI mepBO W BTOPOW TPYIII.
DJNIEMEHTHI MOATPYIIBI 00pa. DJIEMEHTHI MOATPYIIITBI
¢Topa. DIeMEeHTHI TOATPYIIITBI KUCIOPOAa. DIIEMEHTHI
MTOITPYTITHI KPEMHUSL.

JIP,
VK,
T, 13

Oomme cBOlicTBa
MeTAJUIOB W CILIABOB.
IMonyyenue MerasnjioB.
Jlerkue
KOHCTPYKIHOHHbIE
MeTalIbl

Duzndeckue CBOMCTBA METAIUIOB. XMUMHUYECKHUE
CBOMCTBa METAJJIOB, UX BOCCTAHOBUTEIIbHAS
CITocoOHOCTh. B3anMoaecTBIE pa3IMIHBIX METALIOB
Ipyr ¢ apyrom. ®U3nNKO-XUMUYECKUNA aHATU3
METaJUIMYECKUX CIUTaBOB. HTEepMeTaInyecKue
COEJIMHEHUS U TBEPbIE paCTBOPHI METAJIIOB.
Hcnonb3oBaHue METAUIMYECKUX CIUIABOB M MOKPBITUH
B TeXHUKe. PactipocTpanenre U GOpMbI HAXOKICHUS
METaJUIMYECKHUX AJIIEMEHTOB B Ipupoje. M3Bneuenue
MeTaIIoB U3 pyA. OCHOBHBIE METOIBI
BOCCTaHOBJICHHSI METAJIIIOB. DJIEKTPOIUTHIECKOE
paduHupoBaHue. 30HHAS IJIABKA.

[IpobiiemMa neTKUX KOHCTPYKIIMOHHBIX MAaTEpHaJOB.
Maranii wu  Oepwomit.  AmomuHuii.  Tutas.
Oco0eHHOCTH CBOMCTB MarHusi, OCpUILIHS, aTFOMUHUS
U TUTAaHA, HAXO0XICHUC B IIPHUPOJAC, BBLIACICHHUEC B
CBOOONHOM BHIE W B BHAC COCIUHCHHUH.
Hcnonb3oBanue JIETKUX METAJIOB B TEXHUKE.

JIP,
VK,

13

Xumusa d-3jieMmeHTOB

[loarpynma  BaHaAgusA:CBOWMCTBA,  NOJYYEHHE U
npuMeHeHue. BaxHelnme CcoequHEHUsT BaHAIUA,
HUOOUS u TaHTaIa. OxuCIATEIBHO-
BOCCTAHOBUTEJIbHbIC M KHCIIOTHO-OCHOBHBIE CBOMCTBA
MIPOCTHIX BEIIECTB, OKCUIIOB U THAPOKCUAOB. Memuko-
Omojormueckas pojb O3TUX DOJIEMEHTOB M WX
coenuHeHmid. [Ipobrembl 3konoTHN. IToarpymnma
xpoma: OOmas  xapakrtepuctuka. llomydenwue,
CBOMCTBa H MIPUMEHEHHUE. OXUCIINTETBHO-
BOCCTAaHOBUTEILHBIC CBOMCTBa COCTUHCHMH.
KucinoTHo-0CHOBHBIE CBOWCTBAa MPOCTHIX BEIIECTB,
OKCHUJIOB U TUIPOKCHIOB.

[Monrpynma wmapranna: OOmas xapaKTepUCTHKA.
[Tomyuenue, cBoiicTBa U npuMeHeHne. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBA. KHCIOTHO-OCHOBHBIE
CBOMCTBA MPOCTHIX BEIIECTB, OKCUJOB U THIPOKCHUIOB.
Baxwneiimme coeaunenus. [loarpynmna meau: OOmas
XapakTepucTuka. BaxxHelme coeIMHEHNA.
[Monrpynma  mwakKa:  OOmas  XapaKTepUCTHKA.
[lonyuyenue u cBoiicTBa. BaxkHeliue coeuHeHusI.
Kenezo, kobanpT, Hukenb: OOIas XapaKTepUCTHKA
METAJIJIOB CEMEHUCTBA M UX coequHeHu. OcoOeHHOCTH
UX  CBOWCTB, OKHCIHTEIIFHO-BOCCTAHOBUTECILHEIC
CBOMCTBA COEIWMHECHHM MeTauioB. Haxoxiaenne B
MpUpPOJE, BBIJACICHHE B CBOOOJHOM BHIEC U
HCIIOJIb30BAaHKE B TEXHHUKE.

JIP,
13,
VK,

13

10

JJ1eMeHTBI
OpPraHuYecKoil XMMUMn

[ToHsATHSI 00 OpraHUYECKUX IONUMEPAX U OTUTOMEPAX.
Metonsl cuHTE3a W OCOOEHHOCTH BHYTPEHHETO
CTpPOEHUS u (U3NKO-XUMHUECKHUE CBOICTBA
nosuMepoB. KOHCTPYKITMOHHBIE MJTACTUYECKUE MACCHI.
ITonumepHbIE NOKPBITUS U KIIEH.

ITonumepu3anoHHbIE CMOJIBI, ITOJIMATUIIEH,
MOJIMIIPOIIWIIEH, MOJIUCTUPOIL, TedJIoH,

I3,
YK,
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MOJIMBUHUIIXJIOPH L, TIOTHAKPUIIATHL, KAYIyKH;
[TonukoHAEHCAITMOHHBIC CMOJIBI:
¢benondopmansaeru, noau3hUpHbIE CMOJIBI (JaBcaH),
MOJIMaMUIHBIe CMOJBI (KallpOH, SHAHT, aHU/).

4.2. Cmpykmypa oucyuniunbol

Obwas mpyooemxkocms oucyuniunsl cocmasisem 4 3auemmnvie eounuywl (144 uaca)

Bun pabotsl 0100
1 cemectpe
OO6mast Tpy10eMKOCTh 144
KonrakTHasi padora: 51
Jexyuu (J1) 17
Ipaxmuueckue sanamus (113) 17
Jlabopamopuwsie pabomut (JIP) 17
CamocrositenbHas padora (CP): 66

Kypcooii npoekT (KII), kypcoBas padora (KP)

PacuetHno-rpaduueckoe 3aganue (PI'3)

Pedepar (P) 5
Occe (D)
CamocTosiTeTbHOE H3YUCHHE Pa3/IesioB 25

Kontpoinbnas padora (K)

CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuania u 36
MaTepurana y4eOHUKOB U YICOHBIX ITOCOOUH, MOATOTOBKA K JJAOOPATOPHBIM H
MPaKTUYECKUM 3aHATUSM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO | T.1.),

Kourtpoan 27

Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH) OK3aMeH

4.3. Jlexyuonnvle 3ausmusi

Ne Tema
1 Bsenenne. Ctpoenue aroma. [lepuoandeckuii 3aKk0H U IEPpUOJUIECKAs CUCTEMA DIIEMEH-
toB J[.M1.MenaeneeBa. Xumuueckasi CBsi3b U CTPOCHUE MOJIEKYIJL.
Oneprernyeckne 3(PQEeKTbl XMMUYECKHX peakiuid. BHyTpeHHss SHeprus M SHTAIbIMSL.
2 | Tepmoxumusi. 3akon ['ecca. Temora oOpazoBaHus XUMHUYECKHX coeanHeHui. [lonsaTre 00
SHTPOIUU U 3Hepruu I'udOca.
CKopocTh XHMMHUYECKUX pEaKlMi, BIMSHUE Ha HEEe pa3IMYHbIX (AKTOPOB. DHEPIUs
3 | akTUBaIUM XUMHUYECKOM peakiuu. Karaau3 roMoreHHbl M reTeporeHHbIi. XUMHU4YecKoe
paBHOBecHE B rOMOreHHbIX peakiusax. [Ipuanun Jle-lllaTense, cMenenne paBHOBECHS.
Bopna. XKectkocth Bozibl. O01IME CBOMCTBA PaCTBOPOB. DIEKTPOIUTHUECKAS UCCOLIUALIHSL.
4 | Tuppomms comner. PactBopumocTts. OcMmoc. JlaBieHune mapa pacTBOpOB. 3amep3aHue U
KHUIIEHUE PACTBOPOB.
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JlucriepcHble CUCTEMBI, UX KJIaCCHU(PHUKAIMS IO CTENEHH TUCIIEPCHOCTH U arperaTHOMY
cocrosiHuto. Komnouaasie pactBopsl. KommongHnoe cocrosiaue Bemectsa. CriocoOsI Moty-

> YEHHS KOJUIOUHBIX pACTBOPOB. AJICOPOIIHS B KOJUIOUIHBIX pacTBOpax, 00pa3oBaHUE
MUILIEIUIBL. DJIEKTPUUECKUM 3apsii KOJUTOUIHBIX yacTull. Koarymsiius KoJisIou10B.
OcHOBBI 37eKTPOXUMHUH. OKHUCIUTEIBHO-BOCCTAHOBUTEBHBIE pEaKIUU. XUMHUYECKHE
6 | HCTOUHHKH ANEKTPUUECKON PHEPruu. DIEKTPOJAHbIC MOTCHIUAIBI. DJIEKTPOIU3 U 3aKOHBI
3JIEKTPOJIK3a. DJIEKTPOJIU3 B MPOMbIIIEHHOCTH. Metaibl. CtpoeHue, cBoiicTBa. CruiaBhbl.
Koppo3sus metamuios
7 O61ue cBoiicTBa MeTaiuioB U ciyiaBoB. [lonydyenue metaios. Jlerkue KOHCTPYKLIIMOHHbBIE
METaJUIbl
8 | Xumus d-37eMeHTOB. XUMHUS 3JICMEHTOB-HEMETAIIJIOB
OcHOBHbIE NOHATUS ~ OPraHWYECKOM  XHMMHH, UCIIOJIb3YEMbIE B XHMHH
g | BBICOKOMOJIEKYIIAPHBIX coequHeHuii (BMC). BpICOKOMOJIEKYIISIPHBIE — COEAUHEHMS.
OcHoBHbIE TIOHATHUSA, CLIOCOOBI ToTy4yeHus. CBOICTBA MOIMMEPOB M UX HCIOJIb30BaHUE B
CTPOUTEIHCTBE.
4.4. Ilpakmuueckue 3aHamus (CeMuHapcKue 3aHsamusi)
HaumenoBanue
Ne Conep:xanue pa3aena
pasaeJia
1 | CTpoenne aToma ATtoMHOE sAp0. OCHOBHBIE KOJIMUECTBEHHbBIE XapaKTEPUCTUKU aTOMa!
aTOMHas Macca, 3apsj sapa. KBantoBomexanndeckass MOJIeNb aToMa.
Ilepuonuueckuii 3akoH u cuctema s3nemeHToB JI.1. MeHnieneesa,
ANIEKTPOHHBIC (HOPMYIIBI ATOMOB M HOHOB.

2 | Xumuueckas cBsi3b | Tunsl xumuueckoit csizu. KoBanenTtHas cBsi3b U e€ Bunbl. CBOMCTBA U
/| crocobbl  obpazoBanHus. OOMEHHBIH U JTOHOPHO-AaKIIEITOPHBIN
MEKMOJIEKYISIPHbIE | MEXaHU3Mbl 00pa30BaHMsI KOBAJEHTHOM CBsI3U. OCHOBHBIE MOJOXKEHUS
B3aMMO/AeHCTBH Merona BaneHTHBIX cBszeir (MBC). OcHOBHblE XapaKTEpPUCTHKHU

XUMHUYECKON CBSI3M - JIJIMHA, HAMPABIEHHOCTh W dHEeprus. KpaTtHocTh
CBA3U. BajeHTHBIE yIIIbL.
I'mOpunnzanust aToMHbIX opOuTaned. Tumnel rudbpuaAM3alUl. G- U T-
ces3u.Meron Mmonekynsapubix opburaneit (MO JIKAO). OcHoBHBIE
nonoxenusa meroga MO.

3 | DnemMeHTHI DK30- ¥ JHJIOTEPMHUYECKHE PEaKIUU. TEepPMOXUMUUYECKHE YPaBHEHUS.
XHMHUYECKOH 3akoH ['ecca u ciencTBue U3 HEro.

TEPMOAUHAMUKH [TonsiTrie 06 SHTpONUHU. DHTPONHUS U IEPUOANYECKU 3aKoH. [ToHsTHS
00 sneprun ['u606ca oOpa3oBaHust BEIIECTB, KAaK MEPHI PeaKIIMOHHOM
CIOCOOHOCTH. DHTAIBIUNHBIA U SHTPONUUHBIN (PaKTOPBl MPOLECCOB.
Kpurepuii caMonpou3BOIBHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIMi B
1300apHO-M30TEPMHUUECKUX YCIOBHSIX

4 | Xumuyeckas CxopocTtsb peakiui. CKOpOCTh peaKIIMi B TOMOT€HHBIX U T€T€POTre€HHBIX
KMHETHKA U CUCTEMax.

XHMHUYECKoe @akTophl, BAMSIOIIME HA CKOPOCTh XMMHYECKUX  PEaKIIMil.
paBHOBecHe 3aBUCUMOCTh CKOPOCTH  XHUMHYECKHUX pPEaKIUid OT KOHIICHTPAIUU

pearupyomux BeIEecTB. 3aKoH JIeicTBUs Macc. KoHcTaHTa CKOpOCTH
peakuu u ee PU3NIECKuii CMBICIT. 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peakiuu ot temmneparypsl. [IpaBuno Bant — I'odda, TemneparypHsbiii
KO2(DPUITMEHT CKOPOCTH PEAKIIUH.

IIpencraBineHre O TEOPUM AKTUBHBIX CTOJKHOBEHWH. OHEpPrus
AKTUBALUH .

3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakluu OT TEeMIEpaTyphl,
SHEPIUM AKTUBALIMK U SHTPOIIMH aKTUBALMH. Y paBHEHNE AppeHHyca.
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PacTBopbl.

Knaccudukamnms pactBopoB. Teopust pactBopoB. CriocoObI BRIpOKEHHS
KOHIICHTPALIUU PACTBOPOB.

PactBopuMOCTh. 3aKOHOMEPHOCTH PACTBOPUMOCTH Ia30B B AKHUAKOCTSX,
JBYX JKUJKOCTEH, TBEPABIX BEIIECTB B JKHJAKOCTAX. 3aKOH [eHpH.
Bnusinue Ha pacTBOPUMOCTH IPUPOJIbI KOMIIOHEHTOB, TEMIIEpaTyphl U
naBneHus. [lepexkpucraminzanuu U SKCTpaKUus.

Pa306aBneHHbIie pacTBOPHI HEANIEKTPOIUTOB.

Ocmotunueckoe nasienue. Y paBaenue Bant-I'odda. O6paTHIii ocMocC.
JlaBieHre HacCBIIEHHOTO Tapa HajJ pacTBOpoM. 3akoH Payus.
Temneparypel KuneHus W Kpucrtaumsauuu. Kpuockomus u
A0YJIITMOCKOTIHSI.

DJIEKTPOXUMHYECK
ue Nnpouecchl.
JIeKTPOJIH3.
Koppo3us
MeTaJLJIOB

Baxwueiime  OKMCIMTENM W BOCCTAaHOBUTENU.  M3meHeHue
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEIIECTB B COOTBETCTBUU
C II0JIO’)KEHUEM 3JIEMEHTOB B IpyIiax u nepuogax. CrerneHb OKUCIEHUS.
Krnaccudukanuus oKuciuTeaIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OcHoBHbIE METO/BI cOCcTaBleHUs ypaBHeHUIT OBP.

Bnusinue TemmnepaTypbl, KOHUEHTpAlMU pPEareHToB, WX IPUPOJIBI,
Cpelbl ¥ IPYTUxX ycloBuid Ha nporekanue OBP.

VYpaBuenue HepHcra. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAT.
Hamnpasnenue IIPOTEKaHUs OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIN 3KBUBAJICHT.

OBP xak uctouHuk 3arpsizHeHus cpenpl. Mcnonb3oBanue OBP nns
OUHCTKHA CTOYHBIX BOJ, o0Oe33apaKuBaHUs BO3AyXa U BOJIBI,
00e3BpeXUBaHUS TOKCHUHOB. PaBHOBecMe Ha TpaHULIE METal —
pacTBOp.  ODJNEKTPOJAHBIA  MOTEHIHMal. BomopoaHbIl  3IIEKTPOL
cpaBHEeHHUA. Psn HanpsxkeHud, (akTopbl, ONPEAEIAIOIUe OJI0KEHHE
MeTajula B pAAY  HaOpsHKEHUH. XUMHUYECKHE  HUCTOYHHUKHU
JJIEKTPUYECKOTO TOKA. ['albBAHMYECKUE DIIEMEHTBI. CrangapTHble
MOTEHIMAIbl OKUCIHUTENIEH M BOCCTAHOBUTENEH. DJIEKTPOABUKYILAS
cuJia TalIbBAHUYECKOTO deMeHTa. Pacuer usmenenus snepruu ['ub66ca
B peakuusAx. 3aBUCUMOCTb  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIMAJIOB OT KOHIIEHTPAIIMY peareHToB. Y paBHeHue HepHcra.

OO6mue cBoiicTBa
METAJLJIOB H
CILIABOB.
IHony4yenune
METAJLJIOB.

duznyeckue CBOMCTBA METAJNIOB. XMMHUUECKHE CBOMCTBA METAJIJIOB,
WX BOCCTAaHOBHUTEJIbHAS CIIOCOOHOCTH. B3anmoielicTBre pa3inyHbIX
METAJUIOB IPYT € ApyroM. OU3NKO-XUMUYECKUIN aHaIIN3
METAJUTMYECKUX CIUIaBOB. IHTEpMETANIMYECKUE COEAUHEHUS U
TBEPJABIE PACTBOPHI METAIIOB. MCIIOJIB30BaHUE METAIIIMYECKUX
CILJIaBOB M TTOKPBITHUI B TexHUKe. PactipocTpanenue u Gopmbl
HaXO0XIEHUs METAJUIMYECKUX JIEMEHTOB B ITpupoe. M3Bieuenue
MeTasuioB U3 pyA. OCHOBHBIE METObI BOCCTAHOBJICHHUSI METAJLIOB.
DnexTponuTuyeckoe pabuHUpOBaHKE. 30HHAS MIIABKA.

4.5. Jlabopamopnvie pabomol

TEMBI IABOPATOPHBIX 3AHSTUM

OrnpeneneHne MOJIEKYJSIPHOW MacChl YIJIEKUCIIOTO rasa.

Ornpenenenne MOJISPHOW MacChl SKBUBAJIEHTA METAJLJIA.

W NPz
[[=]

CKOpOCTB XUMHUYCCKUX pCaKIIUU U (baKTOpLI BJIMSIONIYE Ha Hee. | OMOreHHbBIN 1
FeTepOFCHHHﬁ KaTajJu3s.

SJ'ICKTpOJII/ITI/I‘-IeCKaH JUucconranus. 3HCKTpO.HH3.

OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIC pEaKkuu.
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Xumnueckue cBoiicTBa Meramio. Kopposusi.

XMMHYECKHE CBOMCTBA IaJIOT€HOB

bop, anromuHMi1, UX COETUHEHUS, CBOMCTBA.

[(oliNe RN} Ne>]

VYriepo, KpeMHUN, UX COEAMHEHHS U CBOMCTBA.

10 O110BO, CBHHEII, UX COCIMHEHUS M CBONCTBA.

11 CBoiicTBa IIUHKA U KaJMHUsI, UX OKCUJIOB U THJIPOKCHUIOB.
12 Maruuii, Meb, UX COSAMHCHUS U CBOMCTRA.

13 Xpom, ero COeTMHEHUSI ¥ CBOWCTBA.

14 Mapraseri, ero COeIMHEHNS U CBOKCTBA.

15 Keneso, ero coequHeHUs U CBOMCTBA.

16 KoOanbT ¥ HUKEIb, X COSIUHEHUS U CBOMCTBA

17 Kucnopoacoaepxariye opraHuueckue CoeIMHEHUS

4.6. Camocmosamenvroe usyuerue pazoenos OUCYUNIUHBL

No Bomnpockl, BBIHOCHMBIE HA CAMOCTOSITEILHOE U3YYCHUE

1 | KoBanentHas cBsizb U e€ Buubl. CBoiicTBa U cmocoObl oOpa3zoBaHusi. OOMEHHBIH H
JIOHOPHO-AKIENITOPHBIA MeXaHU3Mbl 00pa30BaHMs KOBAJCHTHOM CBSI3H

2 | Kputepuii caMOMpOHM3BOJILHOTO NPOTEKAaHUS XHUMHUYECKHUX peakluii B H300apHO-
M30TEPMUYECKUX YCIOBUAX

3 | 3akon peiictBus Macc. KoHcTaHTa CKOpOCTH pEakIMu H e¢ (U3HYSCKUN CMBICT.
3aBUCHUMOCTH CKOPOCTH XMMHUECKOH peakiuu ot Temnepatypsl. [Ipasuiio Baut — N'odda,
TEMIEPATYPHBIN KOADPHUIIMEHT CKOPOCTH PEAKITUH.

4 | OcmoTrueckoe naBieHue. YpaBHeHue Bant-I'opda. OOpartubiii ocmoc. [laBienue
HACBILIEHHOI'O TIapa Haja pacTBopoM. 3akoH Paynsa. TemmepaTypel KuneHuss u
Kpuctaym3anuu. Kpuockonus u 50yIInoCKONHUs.

5 | YpaBuenne Hepucta. OKHCIHTENIBHO-BOCCTAHOBUTEIBHBIN MOTeHIMaAN. Hampasienue
MPOTEKAHUsA OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkLmii. OKuCIUTENBHO-
BOCCTAHOBUTEJIHLHBIN YKBUBAJICHT.

6 | MaTepMeTaninyeckue COEAMHEHUS M TBEPAbIE PacTBOpPBl MeTaioB. lcmomb3oBaHue
METaJUIMUYECKUX CIUIABOB U MOKPHITHI B TeXHUKE.KepMeThl 1 X UCIOJIH30BAaHUE

5 OHCHO‘IHLIG MaTepuajJgbl IJA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH H

l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn

5.1. OueHo4Hble MaTepPUAJIbI ISl TEKYIEr0 KOHTPOJISI yCIIeBaeMOCTH
3amauu:

321,[[8.‘11/1 peIaroTCd Ha NPAKTHYCCKUX 3aHATHAX U HA KOHTPOJIbHBIX pa60TaX B paMKax

OaIbHO-PEUTUHTOBBIX MEPONPUITUNA. B pamMkax TeKyIero KOHTpOJIs CTyIEHT MOKeT Ha0path 27
6amuoB 3a pemeHue 3anad (18 OanoB 3a TpU KOHTPOJBHBIE PAabOTBI B paMKax OaIbHO-
PEUTHHTOBBIX MEPOIIPHUATHH U 1O 3 Oajuia B KaX bl pyOSKHbIN IPOMEXKYTOK Ha MPAKTHUYECKUX
3aHATHIX). bamuibl MpoCTaBIAIOTCS B 3aBUCUMOCTHU OT IPOLIEHTA BBIIIOJIHEHUS 3a7aud. TUIIOBBIE
3a/1a4u IPUBOJSTCS HUXKE.

3amadue 1;
Uemy paBeH 3apsiz a/ipa U YUCIIO 3JIEKTPOHOB B aTOMAaX CJIEAYIOIIUX JIEMEHTOB:

yraepoa C, cepa S, meanr Cu, 6apuii Ba, cepedpo Ag?

. HasoBuTe s11eMeHT, B siipe aToMa KOTOPOTo COAEPKUTCS 11 MPOTOHOB.
. HazoBuTe s51eMeHT, B aTOMe KOTOPOTO COIEPKHUTCS 26 IIEKTPOHOB.
UeMy paBHO 9HCIIO HEHTPOHOB B aToMax claeayomux n3oronos: N, 119Sn, 25U?
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° Hanummre ciMBOJIBI H30TOMOB 0JIOBA, aTOMbBI KOTOPBIX coziepxar 66, 68, 69, 71,

72 HEUTpOHA.

o Onpenenure MOJIEKYISIPHYIO MacCy BOJIbI, MOJIEKYJIbl KOTOPOM cozepkat

TSDKEJIBIA U30TON BOAOPOJA — JIEUTEPUI.

e DIeMeHT MeJb CYLIECTBYET B BUjIE BYX n30TonoB: ©Cu u ®°Cu. Conepsxanue B npupose
nepBoro uzorona paBHo 73 %, Broporo — 27 %. BeluucianTe OTHOCUTEIBHYIO aTOMHYIO
Maccy MeJH.

e YeMy paBeH NOPSAIKOBBIM HOMEP AJIEMEHTA, MACCOBOE YUCIIO OJJHOTO U3 U30TOMOB KOTOPOTO
paBHO 31, a 4KCIO HEUTPOHOB paBHO 167

e Slnpo aToMa HEKOTOPOTO 3JEMEHTA CONEPKUT 31 HEMTPOH; YUNCIIO JIEKTPOHOB B aTOME
paBHO 26. Ha3zoBuTE 371€MEHT, H30TOIIOM KOTOPOIO SIBJISAETCS AaHHbIM arom. Hanummre
CHUMBOJI 3TOI'0 U30TOIIA.

e CKOJIBKO 3JIEKTPOHOB U IIPOTOHOB BXOJUT B COCTAaB aTOMa 3JIEMEHTA, KOTOPBIM HaXOIUTCS: a)
B 5-M nepuojie ¥ B mo0o4HoM noarpymnme VI rpymmsl; 6) B 4-M epuo/ie U B TIIaBHOM
noarpynme Il rpymnmnb1?

e UeM onpenenstoTcss XMMUYECKHE CBONCTBA JIEMEHTOB?

o [lomumHsieTcs nu ABMXKEHUE 3JIEKTPOHA 3aKOHaM Kilaccuueckoi mexanuku? Kak HaspiBaeTcs
pazzen (pU3MKU, KOTOPbIN U3y4yaeT IBUKEHUE MUKpOYacTuLl?

e U0 Ha3bIBaeTCsI aTOMHON OpOUTAIIBIO?

e Yro xapakTepusyeT riaBHOe KBaHTOBoeE uncio? Kakue 3HaueHus: oHo npuHuMaet? Yro
Ha3bIBACTCSI SHEPreTUYECKUM YpoBHEM? UeMy paBHO unciio opOouTaneil Ha JaHHOM
SHEPreTU4YeCKOM ypoBHE?

e UYro Ha3bIBAETCS AJIEKTPOHHON 000JI0UKON (NIEKTPOHHBIM clloeM)?

e Uro xapakTepusyeT nodouHoe (opOouTanpHOE) KBaHTOBOE uncio? Kakue 3HaueHUs] OHO
MPUHUMAET JJIs1 K&KIO0T0 SHEPTreTHUECKOTrO YPOBHS?

o Kakyro popmy UMEIOT U Kak Ha3bIBAIOTCA OPOUTAIH, 111 KOTOPBIX MOOOYHOE KBAHTOBOE
yucio pasHo: a) 0; 6) 1?7

e Kaxk Ha3wIBatoTCA opOUTAIH, 111 KOTOPBIX MOOOYHOE KBAHTOBOE YKCIIO paBHO: a) 2; 6) 3? Urto
TaKO€ YHEPreTUICCKUN TIOAYPOBEHB?

e YeMy paBHO UMCIIO OypPOBHEN HA JTAHHOM SHEPreTHYECKOM ypOBHE?

¢ Yro XapakTepu3yeT MarHUTHOE KBaHTOBOE unciao? Kakue 3HaueHus1 OHO IPUHUMAET AJIs
KaXJI0r0 SHEPreTHYeCKOro noaypoBHs? UeMy paBHO uncio opOuTaieil Ha SHEPreTHUYeCKOM
MOAYpOBHE?

e Uem oTnmyaroTCcs APYr OT Apyra opOUTalv, HaXOAIMECS HAa OJHOM MOAYPOBHE?

e Yro xapakTepu3yeT CIMHOBOE KBAHTOBOE YHCIIO?

o Kakue 3HaueHNs OHO TPUHUMAET?

e Kak popmynupyercs npunuun [aymu?

o Kakue 37eKTpOHbI Ha3bIBAIOTCA: @) CIIAPEHHBIMU; 0) HeCTapEHHBIMU?

o Kakoil mpuHIMI onpeaenseT NOopsAA0K 3a0JTHEHUS aTOMHBIX opOuTaneil anekrponamu? Kak
OH (hopmynupyercs?

¢ YT0 Takoe OCHOBHOE COCTOSIHHE aToMa?

¢ B kakoMm nopsiike 371€KTPOHBI 3aMOJIHSIOT SHEPreTUYECKHUE TOAYPOBHU?

e UYewM omnpezensercs s3HEprus MOAYPOBHA corjacHo npasuiy KieukoBckoro?

o Kak ¢popmynupyercs npasuino ['ynna?

e UT0 MoKa3bIBAIOT AJIEKTPOHHBIE (DOPMYITBI ATOMOB?

¢ UTto0 moka3eIBaIOT JEKTPOHHO-Tpaduaeckue GopMysbl aTOMOB?
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e B aromax Kakux 3JIEMEHTOB IIPOUCXOIUT KIIPOCKOK AIIEKTPOHa» ¢ 4S- Ha 3d- moxypoBeHb?
Yem oH 00ycioBieH?

e Kakoii Tun rubpuansaiuu xapakrepeH ais: a) kpemuus B SiCls; 6) maraus 8 MgBr2; B)
amomunus B A1Br3? HapucyliTe cxembl nepekpbIBaHUsI 3JIEKTPOHHBIX 00JIaKOB B JAHHBIX
Monekyinax. KakoBa reomerpuueckast popma 3TUX MOeKyn? SIBISIOTCS X OHH MOJIIPHBIMH
WM HEMOJIIPHBIMU?

o Kakue U3 crneyromux MoIeKyJ sIBISIFOTCS MOJSPHBIME U Kakue — HenossipabiMu: OF2,
MgBr2, PCls, BCl13, H2S, A1Br3? ITouemy?

e Momnexkyna okcuaa yriaepoaa (IV) C02 umeer nunelinyto Gopmy. CKOIBKO G- U T-CBS3EH B
9TO# Monekyne? Kakue aiekTpoHHbIe 001aKa aToMa Yriiepoa y4yacTBYIOT B 00pa30BaHUU
3TUX cBsA3ei? SABnsiercs nu Monekyina C02 MoJIspHON UM HENOJIAPHON?

o Kakue u3 crienyromux peakiuil BISIOTCS OKUCINTEIbHO-BOCCTAHOBUTEIBHBIMMU:

a) KOH + CuClz2 — KC1 + Cu(OH)2;  6) KBr + Cl, — KC1 + Bry;

B) Fe(OH)3 — Fe203 + H20; r) Pb(NO3). — PbO + NO; + O2?
3aganme 2:
e 3aKOHYHUTE YPAaBHCHHS CIICAYIONIMX POIECCOB:
a) Al°-3e = B) N2 - 5¢ = n) Bro + 2e =
6) S+ 8¢ = r)Fe +le = e) Mn*2 - 5g'=

Kakue u3 HUX SABJISIOTCS IPOIECCAMHM BOCCTAHOBIICHUS?

e Kakue 3 cleayronux BenIeCTB MOTYT OBITh: &) TOJBKO OKUCIIUTEISIME; 0) TOJBKO
BOCCTAaHOBHUTEJISAMU; B) U OKUCTUTENAMU, ¥ BoccTaHoBHUTEIsIMH: Cr0s3, MgsP2, Na2Cr0s4, SO,
KI, KNO2, LiCl04, KH, Fe, H202, (NH4).S?

o VYKaXUTE TUI KOKION U3 CICTYIOINX OKUCIUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEAKITHI:

a) P+ KOH + H20 — PH3 + KH2P0y;

6) H2S03 + HaS — S + H20; B8) KCIO3 — KC1 + KClOg;

r) NH4NO3z — N20 + H20; 1) Cu + HNO3 — Cu(N03)2 + NO + H20;

e) AgNOz — Ag + NO2 + 02; x) Fe + Cl2 — FeCls.

e MeTo10M JIEKTPOHHOTO OallaHCa COCTAaBbTE YPAaBHEHUS OKHCIUTEIIEHO-BOCCTAHOBUTEIIEHBIX
peaxIuii, KOTOpble MPOTEKAIOT IO CXEMaM:

a) HaoS + KoCr207 + H2S04 — S + Cr2(S04)3 + K2S04 + H20
6) C + HNO3 — C02 + NO + H20
B) Mn0; + NaBi0s3 + HNOz — HMn0s + BiONO3z + NaNO3z + H20
r) Nal + NalOs + H2S04 — I> + Na2S04 + H20
1) Mg + HNO3 — Mg(N03)2 + N20 + H20
e) Pb02 + MnS04 + HNO3 — PbS04 + Pb(NO3)2 + HMnO4 + H20
) KMn0s + NHz — KNO3 + Mn0; + KOH + H20
3) K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + 12 + H20
n) H2C204 + KMn0s — C02 + K>C03 + Mn02 + H20
K) CeH1206 + KMn0O4 + H2S04 — CO02 + MnS04 + K2S04 + H20
JITs KaKI0M PeakIui YKOKUTE BEIIECTBO-OKHCIUTEIb U BEIIECTBO-BOCCTAHOBUTEID,
MIPOIIECC OKHUCIICHUS M IPOIIECC BOCCTAHOBIICHHUS.
KourpoJubHas padora
1) munoesle 3a0anus K KOHMpPOILHOU padome
1
1. ChopmynupoBaTh OCHOBHBIE Ta30BbIE 3aKOHBI.
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2.Macca 10 m® a3ota (H.y.) paBHa 1,25 1 -1073kr. BeaucIIHTE TIIOTHOCTH a30Ta TI0 BOIOPO.TY
U BO3IYXY.

3. BoruncnuTe MOJISIPHYIO MacCy KBUBAJIEHTA METAJIA, €CJIM B €0 XJIOPHJIE MAacCOBast 10JIs
xyiopa 79,78%, MonsipHas Macca SKBHBaJIEHTa XJopa 35,451/Mob.

4. PaccuuTaiiTe 1IMHY BOJIHBI 2]IEKTPOHA, €CIIM CKOPOCTh JBIKEHHUS 2JIeKTpoHa paBHa 2-108
m/c.

5. Cxonbko cBoOOoaHBIX d -opOuTaneii conepxkurcs B aromax Sc, Ti, V?

Hanummure snekTpoHHbIe (GOPMYIIBI ATOMOB 3TUX JIEMEHTOB.

2

1. Ipunnun [Taynu. Ipasuno I'ynna. 2 npaBuna KieukoBckoro.

2. Macca 87-10"°w® mapa nipu 62°C u napnenuii 1,01-10° I1a pasna 0,24-107 kr. Berunciute
MOJIEKYJISIPHYIO MacCy BEIIECTBA U Macca OJHON MOJIEKYJIbI BEIIECTBA.

3. Boruncaute moisipHyto maccy skBuBasieHTa KHSO4 B cnegyromux peakumsix: KHSO4+
BaCl, — BaSO 4 + KC1 + HCI

KHSO., + KOH = K2S04 + H20.
1. Beruucnure sHepruto (3B) Bo30yxaeHus 3neKkTpoHa B atoMe Na, eciu mapsl ero

MOTJIOMIAOT (DOTOH ¢ JUTMHOM BOJIHBI 4340- 1010 .

5.DOHepreTuyecKoe COCTOSHUE BHEILIHEro 3JIEKTPOHA aToMa OINMCHIBACTCS CIENYIOLIMMHU
3HAYEHUSIMH KBAHTOBBIX unced: I — 3; | = 0; m; = 0. ATOMBI KaKHUX DJIEMEHTOB UMEIOT TaKOM
a51eKTpoH? CocTaBbTe JIEKTPOHHBIE POPMYIIbI AaTOMOB ATHX AJIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBS3H.

2. OmpeienuTe MONSPHYIO MAacCy ABYXBalEHTHOTO MeTama, ecimi  14,2:107° xr

OKCH/Ia 3TOT0 MeTama o6pasyior 30,2-10 kr cynsdara metanna.

3.Beruucnute anuny csasu C-Cl B CCL4 o creayronm JaHHbIM: JITUHBI CBSI3eH

C-C u CI1-C1 paBHBI COOTBETCTBEHHO 1,54:10%° 1 1,99-10 00,

4. Jlns aToma ¢ 2NeKTPOHHOM cTpykTypoit 1S22S5%2P2 primmmTe B TaOIMIy 3HAYEHHS YETHIPEX
KBaHTOBBIX YHCEN: 1, |, m, ms OnpeenuTe KaKablil U3 AIEKTPOHOB B MApAJUIEIbLHOM COCTOSIHUN

Howmep anexktpona ... 1234567

n..

m ...

Ms ...

5. Beraucnure cpeaHo IIOTHOCTD 110 BOJIOPOJY U 110 BO3AYXY ra30BOW CMeCH, 00bEMHBIE
noiu Ta3oB B kotopoit st CHs u CoHz paBaEI 52 11 48%

4

I. OGmiee nonsiTre o pactBopax. PacrBopumocTts. [IpaBuno CeMeHYEHKO.

2.11pu cuntese ammuaka N2 + 3Hz <-> 2NH3 paBHOBecue yCTaHOBHIIOCH TPU

CIIEYIOIINUX KOHIICHTPAIUSIX BEHIECTB (MOJIb/1):

Cn2 =2,5; CH2 = 1,6; CnHz = 3,4. Beiuuciure KOHCTaHTY paBHOBECHS 3TOM

peaKiuu U UCXOoIHbIe KoHIleHTpanuu N2 u Ho.

3.B cocTosiHIH paBHOBECHS CHCTEMBI

CO2 + H2<-> CO + H20

peaKuoHHAas CMeCh MMeia 00bEMHBIN COCTaB:

22% CO2, 41 % Ha. 1 7% CO 1 20% H:O.

Beruncnute Kp u Kc s aroit peakuuu npu 1900K.
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4. B xakoiif Macce BOJIbI clieTyeT pacTBOpUTh 30T Opomuga Kaaus AJIs MOTydeHUs
pactBopa, B KoTopoii maccoBas 101 KBr paBaa 6%?
S)
1. Pa3baBneHHbIe pacTBOPHI HedNeKTpoauToB. JlaBienue napa. (1mu 3akon Payos).
2. Bpruucnute momsapHyro konneHtpammioo K2SOs, B 0,021 xotoporo conepxkurcs 2,74
pPacTBOPEHHOI'O BELIECTBA.
3. Hanumure BbIpaxeHHs] KOHCTAHT PaBHOBECUS CIICAYIOIIUX OOPaTUMBIX PEaKIIHA:
1) Fe304 + 4Hz <-> 3Few) + 4H20(n)
2)4HC1+02<->2H20 + 2Cl1;
3)C + CO2<->2CO
4.1lpu HEKOTOPOI TeMIepaType KOHCTAaHTa PABHOBECHS PEAKIUU
Hz+ Br2<->2HBr paBna 1. Onpenenute cocTaB paBHOBECHOW PEaKIIMOHHON CMECH, €CIN IS
peakiuu O0buH B3sATH 1MOe H2 11 2 Mois Bra.
Pedepar
3a MOArOTOBKY M 3alIUTY pedepara CTyIeHT MOKeT HaOpath 6 GamoB (1o 2 6alia 3a Tpu
KOHTPOJIbHBIE PEUTHHTOBBIE TOUKH). [Ipu moAroroBke pedepara CTyAEHT AOKEH 03HAKOMUTHCS
C OCHOBHOW M JOIOJHHUTEIBHON IUTEPaTypoOid, BKIIOYAs CIPaBOYHBbIC H3JaHUS, 3apyOeKHbBIE
UCTOYHUKH, KOHCIICKT OCHOBHBIX IIOJIO)KCHUH, TEPMUHOB, CBCICHUH, TpPEOYOMUX s
3allOMUHAHUS U ABJISIOLIMXCS OCHOBOINOJArarmoumumMu B 3Toil Teme. Heobxoaumo cocTtaBUTh
AHHOTAllMM K TMPOYUTAHHBIM JIMUTEPATypHBIM HcTouHUKAM. CTpPyKTypy pedepara CTyIEHT
omnpenenser caMm. OleHnBaHUE MTPOBOAUTCS C YUYETOM KOJIMYECTBA 00pabOTaHHBIX TUTEPATYPHBIX
HMCTOYHUKOB, KadecTBa odopmiieHUs pedepara, OTBETa Ha BOIPOCHI 1Mo pedepary. Temy nms
pedepara CTYyJEHT MOXKET MPEATIOKUTh caM, JTH00 BBIOPATh U3 MPEATIOKEHHBIX.
1) nepeuensv mem pepepamos
HcTtopust OTKpBITHS paAMOaKTUBHBIX METAIIJIOB.
MeTto161 KOH()OPMALIMOHHOTO aHATH3A.
OcHOBHBIE TIOJIOKEHUSI TEOPUU TOTIOXUMUUYECKHUX PEAKIIUM.
Koopaunnamonnas treopus Bepuepa.
Koopaunaiionnslie coeinHeHus ¢ OMOIUTaHIaMU.
TepmonnHamuyeckas M kuHeTHdeckas ycronunocts KC.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
buonoruueckue GpyHKIIMU OMOMETAIIIOB.
Kpuockomus. 0ymnmuockomnusi. Bo3MoKHOCTH METO/IOB.
Onextpodopes. Dnekrpoocmoc. [IpuMeHenne Ha MpakTUKe.
Jucnepcubie cucteMbl. Kommonasl.
[IpocTpaHcTBEHHO-BpEMEHHAsI CAMOOPTaHMU3aIUs B (PU3UKO-XUMUYECKUX CUCTEMAX.
Teopust kprCTaNIMYECKOTO MOJISI IUTAH]IOB.
Meroas! IUCIEPCUOHHOIO aHAIN3A.
Tecr
B Teuenue cemecTpa CTyAEHT MPOXOAUT MPOMEXKYTOUHOE TECTUPOBAHHUE IO TPEM
Toukam. Kakmas peWTHMHTOBas TOdYKa OIEHUBaeTCs MakcuManbHo B 6 OamioB (100%
BbIMOTHEHUS 30 KOHTPOJBHBIX 3aJaHMIA).
Crynent, HabpaBmui 92-100% monydaer 6 6amios; 67-91% - 5 GammoB; 51-66%- 4
6amra; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 Gamn.
1) munoewvie mecmoewie 3a0anus
1. Camonpou3BOJIBHBIN paciiaj MOJIEKYJ PaCTBOPEHHOIO (MHOTI' 1A - pacIUIaBIEHHOTO)
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BElIleCTBa Ha KATHOHBI U AHHMOHBI HAa3bIBAETCHL. ..

- DJICKTPOTH30M

- MIOHHOH ITPOBOJUMOCTBIO

-: TOMOT€HHBIM KaTaJI30M

+: 9NEKTPOJIMTUUECKON TUCCOIauen

I: T3 195 Tema 6-0-0

2. Mepoii 351eKTpOTUTHYECKON AUCCOIMAIINH IEKTPOIUTA IPUHATO CUUTATb...

+: cTeneHb AUCCOLMALIUU

-2 MOJISIPHYIO KOHIICHTPAIHIO pacTBOpa

-: pH pactBopa

-: KOHCTaHTY THIPOJIN3a

4.K cUJIBHBIM 3J1€KTPOJIUTaM OTHOCHUTCH...

+: XJIOpU HaTpUs

-1 CEpHUCTAsI KMCIIOTa

-1 Cynb(QUT Kaus

-1 YKCyCHasl KUCIIOTa

5. Uemy paBHa xoHueHntpanus noHoB H B pactBope KOH ¢ konuentpauueii 0,01 Monb/n
MIPH YCIIOBUH, YTO THAPOKCHUJI KAIIUS TIPOIUCCOIMUPOBAT HAIIETIO

+: 10-12 mons/n

-: 0,01 momw/1

-2 10-14 momb/n

-: IOCKOJIBKY PacTBOP ILIEIOYHOM, B HEM HE MOTYT NMPUCYTCTBOBAaTh HOHBI H+ (T. €. [H+] =
0)

6. Paccuuraiite pH: a) constHOM KucaoThI ¢ KoHIeHTpanuei 0,1 Moib/11; 6) BOAHOTO
pacTBopa ruApoKCcUIa Kaus ¢ KoHIeHTpaueit 1,0 Monb/1, cuuTasi, 4To yKa3aHHbIE BEelIeCTBA
JTUCCOLIUUPYIOT MOJIHOCTHIO

-1a)7;,0)7

+:a)1;0) 14

-2a)14;06) 0

-2a)2;0) 12

7. OptodocdopHas KUCIOTA AUCCOLMUPYET MO TPEM CTYIEHSIM, PU ITOM KOHCTAHTHI
JUCCOLIMAIINY TI0 KaXKIOW CTYMEHHU CBS3aHbI COOTHOIIIEHUEM:

- K1> K2<K3

- K1<K2<K3

+: KI>K2>K3

-1 K1<K2>K3

8. Crenens aucconmanuy cyiabparta Hatpus B pactBope 100%, kornentpamwus comn -0,4
MoJTb/T1. UeMy paBHBI KOHIICHTPAIIMH aHHOHOB W KATHOHOB B TAHHOM pacTBope?

+: 0,4 u 0,8 MOIBL/JI COOTBETCTBEHHO

-: 0,3 1 0,18 MOIB/TT COOTBETCTBEHHO

-: 0,14 u 0,56 MOMIB/TI COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TI COOTBETCTBEHHO

20. ITorenuman BOJOPOIHOTO 3JIEKTPOIA 3aBUCUT OT

+: KoHIleHTpanuu HOHOB BOJIOPOIa B pacTBOpE

-: JlaByieHust BoJ1opo/ia B Ta30BOil ¢aze

-: Temneparypsl
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-: AKTUBHOCTH HOHOB

21. Cymma Bcex K03(h(DUITMEHTOB B MOJICKYJIIPHOM YPaBHEHUH PEaKIUH
CrClz+NaClO+NaOH=Na>CrOs+ ... paBHa

+:31

-114

- 12

- 10

22.: B aToMe renusi BaJ€HTHBIE 3JIEKTPOHBI pa3MeIIeHbI IO OpOUTAIISIM

- 1sl

-1 2s1

-1 1s2

+:282

23. Yucno BaJEHTHBIX JIEKTPOHOB Yy aTOMa KaJIbLIUs

-1

+:2

-3

-4

24.OKuCANTENBHO-BOCCTAHOBUTEIBHBIC MOTEHIIMAJIBI 3aBUCST OT

-: KoHLIeHTpauuy OKuCIUTEIbHOW U BOCCTAaHOBUTENILHOM (JOPM BEILIECTB

-: TeMIIepaTypbl

+: pH cpenbl

-: [Ipuponasl pacTBOpHUTENS

-: JlaBrneHus

25. VI3 nepeynclieHHbIX HUKE BELIECTB CAMBIM CHJIBHBIM OKHCITUTENIEM SIBIISETCS ...

-: [InaBukoOBas KucnoTa

+: pTop

-2 KUCJIOPOJ

- IJIaTHHA

26. CtenieHb OKUCIICHUS KUCIOPOa: a) B BOJie, 0) B MEPOKCHJIE BOJOPOAa COOTBETCTBEHHO
paBHBI

- -2;-2

- -2, +2

+:-2;-1

- +2;0

27.: CTeneHu OKUCIICHUS XpoMa: a) B XpomaTe Kajus, 0) TuxpoMaTe Kajius COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; +3

-1 +3; +6

-. -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeThTE NpaBUIIbHBIN OTBET

K peakmusiMm BHYTpHUMOJIEKYISIPHOTO B3aMMOICHCTBUS OTHOCATCS

+ 2KCIO;, —L52Cl+30,

.. 2Na+Cl, —>2NaCl
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_. CaCO,—*>Ca0+CO,
_. 2NO, + H,0—-5>HNO, + HNO,

29. OTMeTbTe ITpaBUWIbHBII OTBET

MnO; +H,0, + H" — Mn* +0,..

B vonHoM ypaBHeHUMN " cyMMa Bcex KO3 PUITUEHTOB

paBHa
+: 26
-1 43
-1 28
-1 48
30. OTmMeThTe NMPABUIIBLHBIA OTBET

CyMa K05 DHIHERTOB B peary K,Cr,0, + Kl + H,S0, — I, +Cr,(S0,), +..

- 27

+:29

- 17

-19

31. OTmeThTe NMPaBUIBLHBIA OTBET

[Tpu nonaganuu xene3Hol CTPYKKH B CUIIbHO HAarPeTyI0 KOHIIEHTPUPOBAHHYIO CEPHYIO
KHUCIIOTY BO3MOXEH CIEAYIOIIUHN TPOoIece

- Fe+H,S04=FeSO4+H, "

-t Fe+,S04=FeSO4s+H, T
-: Kene3o maccuBUpyeTCs: KOHLEHTPUPOBAHHON CEPHOM KUCIOTOM, O3TOMY PEAKLIMS HE

" paBHa

POUCXOIUT
+: 2Fe+6H2S04=Fe5(S04)3+350; T +6H,0
32. T'eomerpust nona NH4+ onuceiBaercs purypoii
+: Tepasip
-. KBapar
-: TpeyronpHas nmupamuaa
- YceueHHas nupaMuia

33. Kakoil MeTajul He pearupyeT ¢ 0XJaKI€HHOW KOHLEHTPUPOBAHHON a30THON KUCJIOTOW?

-:Cu

+: Fe

-2 Ag

+: Al

34. Ilpu B3auMOAEMCTBUM KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C IIMHKOM B KaueCTBE
ra3o00pa3HOro NpoaAyKTa MOJYYEH ...

-: Kucnopon

-: Bomopon

+: Okcun azota (IV)

-: AMMHak

35. Ilpu B3ammoielicTBIH pa30aBICHHON a30THON KUCIOTHI C MEBIO B KAUECTBE
ra3000pa3HoOro MPOayKTa MOJIYYEH ...

-: Bomopon

-: Okcup azora (IV)

+: Okcun azota (II)
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-: Menp He pearupyeT ¢ a30THOM KHUCIIOTOM, MOCKOJIbKY HAXOJIUTCS B Py AKTUBHOCTH
METaJIOB MPaBee BOJOpoOa

36. Ilpu B3auMoaelicTBUN pa30aBIEHHON a30THOM KHCIOTHI C MEbIO B KAUECTBE
ra3000pa3HOro MPOyKTa MOJIYYEH ...

-: Bomopon

-: Okcup azora (IV)

+: Oxcup azora (1)

-: Menp He pearupyer ¢ a30THON KUCIOTOM, MOCKOJIbKY HAXOUTCS B PSIIy aKTUBHOCTHU
METaJIJIOB IpaBee BOJ0OPOaa

37.: Ilpu a51eKTpoan3e paciuiaBa XJopujia HaTpHUsl Ha aHoJie BbIACIUIIOCHh 56 11 xjopa. Macca
00pa3oBaBIIETOCS METAUIMUYECKOTO HATPUS PaBHA ...

+: 1151

- 100

- 120r

-: 2 MOJIb

38.Xumuueckue CBONCTBA BOJIOPOIa B HAMOOJIbIIIEH CTETIEHH HAIOMHUHAIOT CBOMCTBA ...

+: I'anoreHos

-: Xpoma u Maprasua

-: biraropoiHbIX ra3oB

+: [IleT0YHEBIX METAILIOB

40. PactBopsI 1Ie7049€el CIIOCOOHBI PearupoBaTh CO CAEAYIOIIMMH MPOCTHIMHU BEIIECTBAMU

-1 Cly, S, No, Brs, Si

- C, Oz, P, F, Si

-2 I2,Zn, Cu, S, Mn

+:Brg, S, P, Si, Zn

41. CKOJBKO TpaMMOB THIPOKCH/IA KAJbIUs MOKHO MONIY4UTh U3 6,4 T KapOuaa Kanbius?

+:74r

- 148

-:3,7r

-: 'uapoxcu KainbIus MOJIy4aroT He U3 KapOuaa Kaublns, a u3 kKapOoHaTa KaabIus

44. Haunbonee ycTONYMBBIE CTETIEHU OKUCIICHUS XJIOpa B COSTUHEHUSX

-1 +6

+ 47

+:+1

+:-1

- +3

47. I'ayioreHoBOI0OPO/I, KOTOPBIM MOTYy4at0T B MPOMBIIIJIEHHOCTH CHHTE30M U3 DJIEMEHTOB

+: HCI

- HF

- HBr

- HI

- HAt

48. Camblil CHIIBHBIN BOCCTAHOBUTEIND CPEIU TAIIOT€HOBOJOPOI0B

+: HI

- HCI

- HF
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- HBr
-- HAt
49 I1pu naceimennu BogHoro pactsopa KOH xmopom mpu temneparype 100C oGpasyetcs
+: KCI
+: KCIO
- KCIO3
- KCIO2
- KCIO4
50. [1pu B3auMOIEMCTBUM YIJIEPO/Ia ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM BBIACIHIOCH
13,44 n ra3zoB (H.y.). Paccuuraiite Maccy yriaepoja, BCTYIUBIIETO B PEAKIIHIO
- 10r
- 20r
+:24r
-:3,6r
3aanus K 1a00paTOpHBIM padoTam
[To xaxx/10#1 paboTe CTYACHT JOJHKEH MPEICTaBUTh OTUYET, COJIepKalliil Ha3BaHUE paOOTHI U
pacreyaTKy pe3yJbTaToOB BBIOJIHEHUS 3aJaHuil. 3a BHITIOTHEHHUE U 3aLIUTY JIa0OpaTOPHBIX padboT
CTyZIeHT MOxeT HaOpaTh 18 GamioB (1o 3 6aiia B KaXIyI0 PEHTHHTOBYIO TOUKY).
5.1. OueHo4HbIe MATEPHAJIBI 1JIs1 MPOMEKYTOYHON aTTecTalnu

[TpomerxyTouHas aTTecTalys MPOXOJUT B (opMe IK3aMeHa BO 2 cemecTpe. 3aJaHue Ha
3a4eT COCTOMT M3 3a7a4yl U ABYX TEOPETHUECKUX BOIIPOCOB. DK3aMEHAIlMOHHbIHM OMUJIET BKIIIOYaeT
JIBa TEOPETHUUECKUX BOIpOca M OJHY 3ajauy. Ha 3auere u 3x3aMeHe CTyIEHT MOKET HaOpaTh
MakcuMyMm 30 Oaios.

Bonpocsl k 3k3ameny

1 OcoOGeHHOCTH MEKTPOHHOTO CTPOCHUS aTOMOB B TJIABHBIX U MTOOOYHBIX MOATPYIIIAX,

2 Tuner xumudeckod cBsizu. KoBanentHast cBsizb W e€ Buubl. CBOICTBA M CHOCOOBI
oOpa3oBanusi. OCHOBHBIE MOJIOKEHUS MeTO/1a BaJIeHTHBIX cBsi3eit (MBC). BanenTHoCTH aTOMOB €
no3uuun MBC. I'mOpuauszanmss aToMHbIX opOutaneid. Tumbl ruOpuauzanvu. c- U n- CBS3H.
JIOHOpHO-aKIENTOPHBIA MEXaHNU3M 00pa30BaHMs KOBAJIEHTHOH CBSI3H.

3 Honsl. MonHas cBs3b. CBoiicTBa MOHHON cBsA3u. Kpucranmuueckas pemierka. ATOMHas,
MOHHAsI, MOJIEKYJISIpHAsl U METAJUIMYECKHE PELIETKU. 3aBUCHMOCTb CBOMCTB KPHUCTAJUIMUECKUX
BEILECTB OT TUIIA XUMHYECKOU CBSI3H.

4 Metamnsl u HeMmeTayuibl. OKCHJBI, KHCIOTHI, OCHOBaHHMS M coiM. bespasnnunble u
coneoOpasyromue okcuabl. OKCUAbl OCHOBHBIE, KUCIOTHBIE U aM(poTepHble. MI3MeHeHre CBONCTB
OKCHJIOB B 3aBHCHMOCTH OT IIOJIO)KEHHS aTOMa B IIEpUOAMYECKOM cucteme. KucnoTsl, nx
KJaccupuKkanus 1 HOMEHKIatypa. M3MeHeHHe CBOMCTB KHUCIOT B 3aBUCUMOCTH OT MOJOXKEHUs
LEHTPAJILHOT'O aTOMA B IIEPUOJAUYECKON CUCTEME.

5 CoBpemeHHast Teopus KuciaoT U ocHoBaHuil. Teopust bpencrena-Jloypu. Kucnorsr u
ocHoBaHus JIprouca.

6 BHyTpeHHsS SHEprus W SHTAIbIHUSA BemecTBa. IloHsatne o0 sHTpormu. [loHSATHS 00
sHeprun ['nb6ca o6pa3oBaHus BEIIECTB. DHTAIBIUNHBIA U SHTPONUNHBINA (PAKTOPHI MPOIIECCOB.
HampaBnenue caMonpon3BOJIBHOTO MPOTEKAHNUSI XUMHUYECKUX PEAKIINM.

7 Cxopocth peakiuu. CKOpOCTh peakIMi B TOMOTE€HHBIX M T'€TEPOr€HHBIX CHUCTEMax.
HctuHHass ckopocTh peakiuu. DakTopsl, BIUSIOIIME HAa CKOPOCTh XUMHUYECKHX PpEaKLHM.
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3aBUCHUMOCTbH CKOPOCTH XHMMHYECKHX PEAKIMI OT KOHIEHTPALMU PEarupyroIUX BEeIIeCTB. 3aKOH
neiictBus Mmacc. KoHCTaHTa CKOPOCTH peakiuu U ee PU3nIeCKUil CMBICIL.

8 3aBUCHMOCTb CKOPOCTH XMMHUYECKOW peakuuu oT Temneparypsl. [Ipasuno Bant — [N'odda.
DHeprusi aKTUBALUH U TETJIOBOH 3(h(hEeKT XUMUYECKOH PeaKIHu.

9 3aBHCHMOCTH CKOPOCTH XMMHYECKON PEaKIUU OT TeMIIepaTyphl, SHEPTUU AKTHBAIMH U
SHTPOIUU aKTUBAIMHU. Y paBHEHHE AppeHuyca.

10 Katanu3z. Katanutuueckue peakiuu. OCOOEHHOCTH KaTaIUTHYECKUX MpoueccoB. Teopus
TOMOT€HHOT'O ¥ TeTEPOreHHOI0 KaTalus3a.

11 HeoGpatumbie ¥ oOpaTHUMble XUMHUYECKHE MpOLEcChl. ['OMOreHHble U TeTepOTreHHBIE
paBHoBecus. KoHcranTa paBHOBecHus. BnmsHue pa3nuyHbiXx (AKTOpPOB Ha XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Ilarense.

12 PactBopumocTh. BisiHHEe Ha pacTBOPUMOCTH MPUPOBI KOMIIOHEHTOB, TEMIIEPATypPhl U
naBieHus. [laBieHne HachIIEHHOT0 Napa Haj pacTBopoM. 3akoH Payns. Temneparypsl KuneHus
U Kpuctaumsanuu. Kpuockomnus u 30yIIHOCKOIUS.

13 Teopus »snexTponuTUYecKOW nuccounanuu Appenuyca. CunpHple U cialble
anekTponuthl. CreneHp 3nekTpuueckor aucconuammu (3]) u ee CBA3b C HM30TOHUYECKUM
koadp¢unmentom. Koncranta aucconuanuu. 3akoH pazdasnenuss OctBanbna. Jlucconumanus
BOJbl. 3aKOH JEMCTBYIOIIMX Macc. ABTONPOTONM3 BOJbL. VIOHHOE NPOM3BENEHUE BOJbI.
KoncranTa aBronporonmsa Bogopousiii moka3atennb. bydeprbie pactBopsl. bydepHas eMKocTs.
[TporonuTnyeckue peakuuu. BHYTpUMONEKyIspHbIE KHCIOTHO-OCHOBHBIE B3aUMOJEHUCTBUS,
ONPEAEIISIONINE HEYCTOMYMBOCTD KUCIOT OCHOBAHUM U COJICH.

14 TIpotonu3 (rumponus) cosieil. MoHHBIE ypaBHEHMsI peaklMU MPOTONU3a (THAPOIIN3A).
Pasznuunsle Tunsl ruaponusa. KoncranTa u crenens nporonusa (ruaponusa). Ee 3aBucuMOCTh OT
KOHIIEHTpaluu u Ttemmneparypbl. HeoOpatumelit npotonu3 (ruaponus). I[Iporeccsl nmporonusa
(rumpoinuza) B MpUpoe..

15 OxucnureabHO-BOCCTAHOBUTENIBHbBIE peaxuuu. W3menenue OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX CBOIMCTB BEILECTB B COOTBETCTBUU C IMOJIOKEHUEM 3JIEMEHTOB B Ipynnax u
nepuogax. CreneHb OKUCIEHUs. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. BiusHue
TEeMIIepaTypbl, KOHIICHTPAIIMH PEAreHTOB, UX MPUPOJIbI, CPEABI U IPYTUX YCIOBUHN Ha MPOTEKAHUE
OBP. HampaBienue npoTekaHUs OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. XuMHUEcKue
MCTOYHMKH AJIEKTPUUECKOTO TOKA - FaIbBAHUYECKHUE PJIEMEHTHI.

16 DnexkTponu3 paciiaaBoB M BOJHBIX PAacTBOPOB DIEKTPOIUTOB. KaTojgHble W aHOMIHBIE
npouecchl. Koppo3us MeTamioB U MeToAbl 3aliuThl 0T Hee. OCHOBHBIE METOJbI 3allUThl OT
KOPpO3HuH.

17 OO0mias xapakTepucTHKa 3JEMEHTOB MoArpynmnsl Menu.  CBOMCTBO, mHoOMydyeHHE U
npuMeHeHue. Baxuelimme coenvHeHus Meau, cepedpa W 3010Ta.  OKUCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA IMPOCTHIX BEHIECTB, OKCHUIIOB U
ruapokcuioB. OO1mas xapakTepuCcTUKa 3JIEMEHTOB MOATrPYNIbl IMHKA. OO0I1as XapakTepruCTHKA.
CBoiicTBO, IIOJIy4eHHE U MPUMEHEHHE. BaxkHeline coeJuHEeHUs 2IEeMEHTOB OATPYIIbI IIMHKA.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX
BEIIECTB, OKCHJIOB U THAPOKCHAOB. OOIIas XapakTepUCTHUKA SJIEMEHTOB MOATPYIIBI XpoMa.
[lonyyenue, cBoiictBa u mnpuMeHeHHE. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE  CBOWCTBA
coenquHeHU. KuCIOTHO-OCHOBHBIE CBOWCTBAa MPOCTHIX BEIIECTB, OKCHJIOB U THAPOKCHJIOB.
OO61as xapakTepuCcTHKa 3JIEMEHTOB MOArpyNIbl Mapranua. [lonydyenue, cBoicTBa U TPUMEHEHHUE.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBAa MPOCTHIX
BEIIECTB, OKCUOB U THJIPOKCHI0B. BaxkHelne coeAMHEeHUS.
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18 bop u anmromunuii. [lonydenne u cBoiicTBa. OKHUCIUTETHFHO-BOCCTAHOBUTEILHBIE CBOWCTBA

ux coequHeHuil. [IpumMenenne cniaBoB Ha OCHOBE aTFOMUHUA.

19 Vrnepon u kpemuuii. [lonydenne u cBoiicTBa. Baxueiimue coequHerns. OKUCIUTEIBHO-

BOCCTaHOBUTEIILHBIE CBOMCTBA COSIUHEHUN.

20 OcHOBHBIE MPEACTABUTEIN MPEICIBHBIX YTIEBOI0POAOB. Mi30Mepus 1 HOMEHKIIATypa.

21 Cnoco0sl IMOJIYYCHHA, XUMHYCCKUC CBOICTBa IMPUMEHCHUC IIOJIMMEPOB U OJHUTI'OMEPOB.

[Ipumenenue

6. Metoanueckue marTepuajbl, ONpelejsOlde MPOUeIyPbl OLEHUBAHUS 3HAHWIA,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH
6.1 Pe3yabTaThl 0CBOEHUS Y4eOHOM TMCUMILUIMHBI, O/JIe:KalUe POBEPKe

3AaKOHOB H METOI0B
€CTECTBCHHBIX HAYK U
MaTEMaTHUKH;

KonTpoaupyembie HNuaukaropsbl Pe3yabTaTsl OueHo4yHbIE
KOMIIeTEeHI[UM (YaCTh AOCTHKEHU S o0yueHust cpeacrsa
KOMIIEeTeHIM) KOMIIeTeHIIN I
OIIK - 1 OIIK-b.1.1 3HaTh: MPaKTUYECKOE
Crocoben AHanu3upyeT 3a/1auy, | - CYIIHOCTb YYEHHs O | 3aHSTHE,
AHAM3UPOBATE BbleNsieT  0a30BbIE€ | IEPUOJIUYHOCTHU U €r0 pojb | JJabopaTopHas
— COCTaBIISOLINE nis MIPOTHO3UPOBAHUU | paboTa,

. MoJ0UpaeT  METOJIbI | CBOMCTB XUMHUYECKUX | TECTUPOBAHUE,
npodeccHoHaILHOH pelieHus 3JIEMEHTOB u UX | KOHTpOJIbHAS
AEATEILHOCTH HA | ecTeCTBEHHBIX HAYK U | COCIUHCHUII, pabora,
OCHOBE IOJIOKEHHUH, | MATEMATHKH; - KBAHTOBO-MEXaHUYECKOE | IK3aMeH

CTPOEHHE aTOMOB, MOJICKYJI
1 XUMHUYECKOH CBSI3H;

- OCHOBHBIE  KJIACCHI
HEOPTraHWYECKHUX BEIIECTB,
CBOﬁCTBa X THUIINYHBIX
MPEICTaBUTEIICH;

YMmerThb:

- KpUTUYECKU OLIEHUBATH

CBOM  JIOCTOMHCTBA H
HEJIOCTaTKH,

- TPOBOAMUTH PACUYETHI IO
TEPMOXUMUYECKUM
YpaBHEHUSIM PEaAKIIUIA;

- IIPEACKa3bIBATh
TEPMOJIUHAMUYECKYIO

BO3MOHOCTb IIPOTEKAHUS
XAMHYECKHUX PEAKIUN;

- pemiaTb  pacyeTHBIE
3a1aqn.

Biaagern:

- HaBblKaMH pPalOTHl ¢
pacdeTHbIMH  (opMyTamH,

pemiatb  pacyeTHble U
IKCIIEPUMEHTAILHBIC
3aa4u I10 XUMHH,

- crocobamu
MOJICTTUPOBAHUS

OKCIICPUMCHTA 11O XUMHUH.
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OIIK-2 Cnoco0en
(popmymposarb
3aja4u
npogdeccuoHaIbLHOM
AeATeJIbHOCTH
OCHOBeE

Ha
3HAHUM
npoPuIbHBIX
pasaesioB
MaTeMaTH4YeCKUX U
€CTeCTBEHHOHAYYHBIX
AUCIHUTLIUH
(Mmoayneit)

OIIK-b.2.2 I'pamoTHO
U apryMEHTHUPOBAHHO
bopmupyet
CcOOCTBEHHBIE
CYXJICHUSI U OLECHKHU
Ha OCHOBE 3HAHUH IO
PO UIBHBIM
paszienam
MaTeMaTHYeCKUX |
€CTECTBEHHO-
HAYYHBIX JUCIHUILIIUH

3HaTh:

- OCHOBHBIC XHUMHYCCKHUC
ITOHSTHS;

- OCHOBHEIC
HOMEHKJIATyphI
XUMHYECKHX COCMHECHMM;
- OCHOBHBIE 3aKOHBI XMMUH,
XUMHYECKOU
TEPMOIUHAMHUKH,
3JEKTPOXUMUU u
KHHETHKH;

- XHUMMIO 3JIEMECHTOB U HX
COCTUHEHUN.

YMmeThb:

- NPUMEHATh XUMHUYECKUE
TEOPUH i 3aKOHBI,
KOHIICTIIIMK O CTPOCHUU H
PEaKUUOHHOM
CIIOCOOHOCTU
HEOPraHWYECKHUX BEIECTB;
Baagers:

- crmocob6amMu OpUEHTAIINH B
po(hecCHOHATLHBIX
HUCTOYHHKAX HMH(POPMALIUH
(>kypHaIbl, CalTHlI,
o0OpasoBarebHbIE
HOpTAaJIbI);

- TEXHOJIOTUSIMHU
CaMOPETYJISIIINU U
camMo00pa3oBaHMs

IpaBuia

PaKTUIECKOe
3aHSTHE,
nabopaTopHas
pabora,
TECTUPOBaHUE,
KOHTPOJIbHAS
pabora,
IK3aMeH

6.2 Illkana oueHNBaHUsI IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHUs

6.2.1 Texymmii 1 pyOe;KHbII KOHTPOJIb
B pamkax Tekymiero u py0eXHOro KOHTPOJIS 110 IUCHUIUIMHE CTYJEHT MOXKET Ha0patTh 10

70 GamioB
Cemectp [1Ikama orileHMBaHUS
0-35 6amnoB 36-50 6amnoB 51-60 6amioB 61-70 GamioB
1 Yactuunoe mocenienue | [lomHOE Man yacTUYHOE TlomHoe nmm Tlonmoe MOCEIICHUE

ayIUTOPHBIX 3aHATUH.
HeynosnerBopuresbHO
e BBITTOJTHEHHE
1ab0PaTOPHBIX u
MIPAaKTUYECKUX padorT.
IInoxas moAroToBka k
0aIIbHO-PEHTHHT OBBIM

MEPOTIPUSITHUSIM.
CryneHr HE
JIOITYCKaeTCs K
IIPOMEXKYTOUYHOHN
aTrTecTalun

MoceIeHne
ayAUTOPHBIX 3aHSITHIL.
YactuuHoe
BBITIOJTHEHHUE W 3allUTa
1a60PaTOPHBIX u
MPaKTUYEeCKUX pPadoT.
Brinonnenue
KOHTPOJBHBIX  padoT,
TECTOBBIX 3aJaHUi Ha
OLICHKHU
«YJOBIIETBOPUTEITHHO.

YaCTUYHOE
MoCeIleHne
ayIUTOPHBIX
3aHATUH.

ITosHOE BBINIOJTHEHHE
M 3aIuTa
1a00paTOPHBIX U
MPaKTUYECKHUX PadoT.
Brimonnenne
KOHTPOJBHEIX padoT,
TECTOBBIX 3aJaHUN Ha
OIICHKH «XOPOIIOY.

ayJIUTOPHBIX 3aHATUH.
IlonHOE BEITIOJIHEHHE U
3aIuTa J1abopaToOpHBIX
U MPAKTHUECKHUX
3aHATHI. BeimonaHeHue
KOHTPOJIBHBIX ~ Pador,
TECTOBBIX 3aJaHHMi Ha
OIICHKH «OTJINIHOY.
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6.2.2 IlpoMe:kyTOYHAsS] aTTeCTALUSA
OmneHka pe3ylbTaToOB OCBOCHHS Y4eOHOH AMCIMIUIMHBI BO 2 CEMECTPE NMPOBOIUTCS IO
IIKaJIe, UCIOJIb3YeMOM Ha SK3aMeHe:!

Cemecmp Llxana oyenusanus
Heynosaersopu Y nosnerBopuren Xopo1o OT1nuaHO
TEIIBLHO bHO (81-90 Gamon) (91-100
(36-60 GaioB) (61-80 GamtoB) 0aJLIoB)

1 Crynent umeer 36-60 | Ctynent umeer 36-50 CryneHT umeer Crynent umeer 61-
O6aoB 1o wuroraM | 6awioB mo  wuroraM | 51-60 6amioB mo 70  OGammoB 1O
TEKYIIEro U | TEKyIIEro u pyOeXHOTO | MTOraM TEKYILIETO U UTOraM TEKYIIEro U
PYOEXKHOTO KOHTpPOJIS, | KOHTPOJIS, Ha DK3aMEHe | pyOeKHOI0 KOHTPOJIA, pyOexHoro
Ha JK3aMEHe He Jaj | Jai MONHBIA OTBET Ha | Ha HK3aMEHE aai KOHTPOJIS, Ha
MIOJIHOTO OTBETa HU Ha | OIMH BOIIPOC W | NOJNHBIA OTBET HA OWH | HK3aMeHe Jai
OJIMH BOIIPOC. YaCTUYHO (IIOJTHOCTHIO) | BOIPOC U YACTHYHO NOJNHBIA OTBET Ha
CryneHr umeer OTBETHII Ha BTOPO. (TIOJTHOCTBI0) OTBETHI OIWH BONPOC H
36-45 OGamwoB mo | Cryment umeer 46-60 | Ha BTOpPOIL. YaCTUIHO
UTOraM TEKylmero M | 0aJuioB 1O  HTOram Crynent umeet 61 | (IIOJHOCTBIO)
PYOEXKHOTO KOHTPOJIS, | TEKYIIEro ¥ pyOexxHoro | — 65 0aoB 1o UTOraM | OTBETHJI Ha BTOPOW.

HAa  JK3aMeHE Jaj | KOHTPOJs, Ha 3K3aMEHE | TEKYIIEero U pyOeKHOro
TOJHBIA OTBET TOJNBKO | J1ajl TOJIHBI OTBET Ha | KOHTPOJIS, Ha SK3aMEHE

Ha OAWH BOIIPOC OdUH BOIpocC Ui Jall MOJHBIN OTBET Ha
YaCTUYHO OTBETUJI Ha OJHWH BOIIPOC U
oba Bompoca. YaCTUYHO OTBETUII HA

Crymentr wumeer 1o | BTopoil. CTyIeHT uMeeT
WTOTaM TeKymero u | 66-70 6ammoB mo
pPYOEXHOTO KOHTPOJISL | UTOTaM TEKYIIETO
61-70  GamoB  Ha | pyOEKHOTO KOHTPOJI,
9K3aMEHE  HEe  Jal | Ha 9K3aMeHe) Jail
MIOJTHOTO OTBETA HU HA | MOJHBIA OTBET TOJIBKO
OJIH BONPOC. Ha OJIH BOIIPOC.

7. YueOHO-MeTOIHIECKOE 00ecIeueHne JUCIUTILTHHBI

7.1. OcHoBHas1 JUTEpaTypa

1. 'nmuaka H.JL. OOmas xumus: yuyeOHuK Ui 6akanaBpoB-18-e u3z. mepepal. u jom. —
M.:Uzn. ¥Opaiir:, 2015. - 898c.

2. I'munka H.JIL. 3anaun u ynpaxHeHus 1no oOmed XumMuu: y4eo.-nmpakTiy. mocodue Juis
OakanaBpoB. 14-e uzn. nepepad. u non. — M.: Uza. FOpaiirt, 2014. — 236 c.

3. Kapo A.A., OmpoeBa P.3., XKunosa C.b., XacanoB B.X., Mupzoe P.C. Xumus
KOOPJIMHAIIMOHHBIX coeauHennii. Metoa.mocoodue- Hanpunk: Kab.-bank. Ya-1, 2012. -64c.

7.2. JlonoiHUTEIbHAS JJUTEPATypa
1.  Kapos A.A., MykoxeBa P.A., Koukapos XX.A. u np. OOmas u HeopraHuyeckas
xuMus: Yuedbnoe nocooue. -Hanpunk Kab6.-bank. Yu-t, 2013. -63c.

2. .IlaBnoB H.H. O0mas u Heopranuyeckas xumus. — M: Ipoda, 2014.

3. Koposun H.B. O6mias xumus. — M.: Beiciias mkona,2014.

4. Jyaunckuit  I'.Il. Kypc xumuum. OOmas Xumus, XUMHUS KOHCTPYKIIMOHHBIX
Marepuanos. —M.: Beicias mxosa, 1985.

5.  Tperbsxos FO.Jl. Heoprannueckast Xumust. XUMHUS JIEMEHTOB: Y YeOHUK /ISl BY30B:

B 2 xaurax. -M.: Xumus, 2008.

6. Heopranuueckas xumusa. B 2 xnurax// Ilox pen. HO.[. TperbskoBa. - M.:
ACADEMA, 2004.

7. Ulpaiisep 3./1. Heopranuueckas xumus. B 2 romax. - M.: Mup,2004.
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7.3. [lepeyeHb yueOHO-MeTOAUYECKUX Pa3padoTOK

1. Kspor A.A.. Xunosa C.b.. KoukapoB XK.A. u ap. O0mas u HeopraHudeckas
XUMUS: 3ajaHusl U METOJUYECKHEe PEKOMEHJAlMU JJisi CaMOCTOSTeNnbHOW padoThl. Hampumk:
Kabapauno-bankapckuii Yausepcurert, 2011- 55 c.

2. TxamokoB H.U., KapoB A.A., Uepkecor b.X., BunmmwkeBa M.K. ObOmas u
HEOpraHWYecKass XUMUs: 3ajaHus U MeToauueckue pexomenmanuu. — Hampuuk: KabGapauno-
bankapckuit Yausepcurer, 2009. — 47 c.

3. Ksapos A.A., Ompoesa P.3., XKwiosa C.b., Xacanos B.X., Mupsoes P.C.
XvMus KOOPAMHAIIMOHHBIX coenmHeHn.Meroa.mocobme- Hanmpumk: Kab.-bank. YH-T,
2012. -64c.

4, Ksapo A.A.. Kunosa C.b.. KoukapoB X.A. u ap. O0mas u Heopranudeckas
XUMUS: 3aJaHusl U METOJUYECKHE PEKOMEHIAIMU Il CaMOCTOSTENbHOU padoThl. Hampuwk:
Kabapauno-bankapckuii Yuusepcurer, 2011- 55 c.

S. TxamokoB H.U., KapoB A.A., UepkecoB b.X., Bunmmwkea M.K. O6mas wu
HEOpraHuyeckas XuMusi: 3aJlaHds U MeToAuudeckue pekomenaanuud. — Hampumk: KabGapauno-
bankapckuit Yausepcurert, 2009. — 47 c.

8.XacanoB B.B., XXunosa C.b., Bunnuxesa M K., UepkecoB 3.A. Xumust: Jlaboparopublit
npakTukym — Hanpuuk.: Ka6. - bank. yu-t, 2011. — 99c.

9.XacanoB B.B., Kapo A.A., )Kumosa C.b. u np. Xumus HemeramioB JlabopaTopHblit
npakTukym — Hanpuuk.: Ka6. - bank. yu-t, 2012. — 39c.

10.KoukapoB X.A., Ksapor A.A., Txamokop H.U., Tem6oroB b.K. OO6mas wu
HeopraHuueckas Xumus: tabopatopusie padotsl — Hanmpuumk.: Kab. - bank. yu-1, 2010. — 124c.

7.4. llepuoguyeckne U3IaHus
1. XKypHan HeOpraHUYECKON XUMUHU
2. XKypnain o61uieit xumMuu
3. Xypnan ¢puzndeckoit Xumuu

7.5. UuTepHeT — pecypcsol

1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116

7.6 Ilepedenb npoeccCHOHAIBHBIX 023 JaHHBIX U HH(POPMAIIMOHHO-CIIPABOYHBIX
cucrem

1.  http://www.diss.isl.iu - — 3B PI'B - DnekTpoHHbIE  BEpPCHH  ITOJHBIX
TEKCTOB JUccepTanuii u aBropedeparos u3 ¢honaa Poccuiickoit rocy1apcTBeHHON OMOINOTEKH

2. http://www.scopus.com — Sciverse Scopus wusmatensctBa «Dmb3eBup. Hayka u
TeXHOJIOTUN». PedepaTuBHast U aHATUTHYECKAs 0a3a TaHHBIX

3. http://elibrary.ru — DnexTpoHHas OMONIMOTEKA HAYYHBIX MyOIHKAIHH.

4.  http://polpred.com — O630p CMU Poccun u 3apydexnbs. [oHbie TEKCTH + aHATUTHKA
n3 600 u3ganumii mo 53 orpacism

7.7 IlporpammHoe obecniedeHre COBpeMEHHbIX HHGOPMAIHOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOTHH
— IIporpammHas cucrema i OOHapyXEHHUS TEKCTOBBIX 3aMMCTBOBAHUHN B yUE€OHBIX M HAYYHBIX
paborax «AnTuminaruar. By3 4.0», Moayiab TOHMCKAa TEKCTOBBIX 3aMMCTBOBaHMMA
“O0bpenuaeHHas Koyuiekmus 2020
— Cucrema ontuueckoro pacnoszHaBaHuss Tekcta SETERE OCR pna POJ] OC Cucrema
ontuueckoro pacnosHaBanus Tekcta SETERE OCR nns POJ] OC
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http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
http://www.diss.rsl.ru/
http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/

— Penaxrop nzobpaxenuii AliveColors Business

— Kaspersky Endpoint Security s 6usneca — Crangaptasiii Russian Edition

— Ilaker oducHoro nporpammuoro odecrneuenuss P7-Oduc.Ilpodeccuonanpusiii (eckromHas
BepCus)

— Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team
Licensing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi
European Languages Team Licensing Subscription Renewal

— IlporpamMMHBI TAKET BHYTPHOPraHU3aIlIMOHHOT0 HHTpaHeT-moptaina DeskWork Enterprise

— - Apxusarop 7zip,

— - Web Browser — Firefox.

8. MaTepuanbno-TexnnquRoe odecmeueHue AUCHUIIJINHBI

3aHATUSA 1O JUCLMIUIMHE MPOBOJATCS B CHELMAIbHBIX MMOMELICHUSX (ayAUTOpUSX) Ui
IPOBEICHUS 3aHATHH JIGKLIMOHHOTO THIIA, TPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH, IPYIIIOBBIX
U HHIMBHUIYaJbHBIX KOHCYJbTAllMH, TEKYILEro KOHTPOJIA M INPOMEXKYTOYHOM aTTeCTalUH.
AynuTopuH YKOMIUJIEKTOBaHbI CIELMATU3UPOBAHHON MEOEIbl0 M TEXHUYECKHMU CpPEICTBA
00y4YeHHMsI, CITY>KAIUMU 171 IpeICTaBlIeHus] UHQOpMalMK OObIION ayAUTOPUH.

Jlns  mpoBeneHuss 3aHATUM  JIGKIIMOHHOTO  TUIIA HMMEIOTCS  JIEMOHCTPALMOHHOE
o0opynoBaHue U y4eOHO-HATJISIIHBIE TOCOOUSI.

JlaGopaTopHbie pabOThI, TPOBOISATCS B CHEIMATH3NPOBAHHON XMMHYECKOH JIaOOpaTOpuH,
OCHAIIIEHHOW HEOOXOAMMBIMHU pEaKTUBAaMHU M O0OPYAOBAaHUEM JJIsl IPOBEIEHUS J1a00paTOPHBIX
3aHATUH 10 IPOrpaMMe Kypca «XUMUsD».

Jis camocToATeNnbHOM paboThl OOYUYaAIOMIMXCS UMEIOTCS IMOMEILEHHs, OCHAILCHHbIE
KOMITHIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TOAKIIOUeHHS K ceTu "MHTepHeT" u obecrnedeHnem
JIOCTYIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00Pa30BaTEIbHYIO CPEAy OPraHU3aIIH.

9 OcoGeHHOCTH peaju3alMu JUCHUIIMHBI IJIsl HHBAJIUA0B M JIHI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

JUis CTYAEHTOB C OIpaHUYEHHBIMH BO3MOXKHOCTSIMM 3/0POBBSI CO3/IaHbl CIEIHAJIbHbIE
YCIIOBHS IS TIOJTY4eHHs 00pa30BaHus. B ensX JOCTYIMTHOCTH TOTY4YEHHUS BBICIIIETO 00pa30oBaHuUs
1o o0pa3zoBaTeIbHBIM MIPOrpaMMaM MHBAIMJAMH M JIMLAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0pOBbSI YHUBEPCUTETOM 00ECTICYMBACTCS:

1. AnpTepHaTUBHAs Bepcus 0UIMATIBHOTO caiita B ceTd «HTepHeT» 1151 c1a00BUIAIINX;

2. ]l MHBATUAOB C HAPYLIEHUSAMU 3peHUs (cIaboBUISAIINE, CIIETIBIE)

- MPHUCYTCTBUE ACCHUCTEHTAa, OKAa3bIBAIOIIEro oOyyarolmeMycs HeOoOXOAMMYIO MOMOIIb,
IyOIMpoBaHUE BCIYX CIPAaBOYHON WH(GOpPMAIMKA O pACIHMCAHUM yYeOHBIX 3aHATHH; HAINYHE
CPEACTB JUIsl YCWIEHUS OCTATOYHOI'O 3peHUs, OpaijieBCKOW KOMIIBIOTEPHOW TEXHMKH,
BUCOYBEIIMUUTENCH, MpOrpaMM HEBHU3YaJIbHOTO JIOCTyNa K WH(OpMAIHMH, MpOTrpamMM-
CHUHTE3aTOpPOB PeYM U JPYTrUX TEXHUUYECKHX CPEJCTB MpHeMa-niepeaaun yueOHoH nHpopManuu B
JOCTYITHBIX (OpPMaXx JUIsS CTYJACHTOB C HAPYIICHUSIMH 3pEHHS,

- 3aJIaHMsI JUIs BBITTOJIHEHHSI HA 3K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TMCHMEHHBIC 3aJ]aHWs BBIMOJHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHUCTEHTY
o0y4armuMmces;

3. Ins WMHBAIMAOB W JIAIl C OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI IO CIIYXY
(cmabocnpIianiue, TIyxue):

- Ha 3a4eTre/IK3aMeHe TMPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYEHTY HEOOXOIUMYIO
TEXHUYECKYIO IIOMOIIb C Y4€TOM MHAUBUIYAIbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHATh pabouee
MECTO, TIEPEIBUTATHCS, TPOYUTATH U OPOPMHTH 3a/IaHKE, B TOM YHCIIE 3aITUCHIBAS O] TUKTOBKY);

- 3a4eT/9K3aMEH POBOJUTCS B MTUCbMEHHOU (opMme;

4. Jlnsg WMHBAJIWAOB W JIMI] C OTPAaHWMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, MMEIOIIHX
HapyLIEeHUs. OMOPHO-JBUTATEIBHOTO arapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBHUS
o0OecrieunBaroIie BO3MOKHOCTh OECHpPENSITCTBEHHOTO JOCTyna OO0y4aroumxcs B y4yeOHbIE
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NOMEIICHUs, O0OBEKTY MHUTaHUs, TyaJeTHbIC M JPyrHe MOMEIICHHS YHHBEPCUTETa, a TaKXKe
npeOBIBaHUS B YKa3aHHBIX TOMELICHHUSX (HAJHMYHE PACIIMPEHHBIX JBEPHBIX [IPOEMOB, IIOPYYHEH
U JIPYTUX TPUCTIOCOOICHHIA).

- NHCHMCHHBIC 3aJaHUs BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CICHHATN3UPOBAHHBIM
POrpaMMHBIM 00€CIICUCHHEM HJIH HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH ITPOBOJIUTCS B YCTHOU (opme.

OOyyaroryecs: U3 YMCIIa JIUI] C O'PAHUYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBSI 00CCIICUCHBI
ANIEKTPOHHBIMU 00pa30BaTEeIbHBIMU PeCypcaMu B popMax, aaanTHPOBAHHBIX K OIPAHHYCHUSIM HX
3JI0POBBSI.
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