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1. Heau v 3212494 OCBOEHHS THCIHILIHHBI
Ienv oucuunaunot:
Llenbio mpernoaBaHusl JUCUUIUTMHEL SBJsieTCs (POPMUPOBAHKE Y CTYACHTOB 3HAHUHN B

o0JacTu XUMUH, MOJTydeHre (PyHIaMEHTAIBHOTO 00pa30BaHMs, CIIOCOOCTBYIOIIETO PA3BUTHIO
JIMYHOCTH.

3aoauu OucCUUNJIUHbL.

N3yueHne OCHOBHBIX XMMUYECKUX SIBICHHI; OBIaJcHUE (DYHIaMEHTAIbHBIMH ITOHATHSIMH,
3aKOHAMU W TEOPUSAMH XHUMHU, XUMHUYECKOH TEPMOJMHAMHUKH, KUHETHUKH, pPaBHOBECHS U
PacTBOPOB, AJIEKTPOXMMHYECKHX TIPOIECCOB, CBOMCTB METAUIOB M HEMETAUIOB, a TaKKe

METoAaMHU XHMHUUYCCKHUX U (bI/I3I/IKO-XI/IMI/I‘-IeCKI/IX I/ICCJICI[OBaHI/II\/JI; OBJIAACHUC MCETOdaMHU U
npUeMaMH pelIeHHsT KOHKPETHBIX 3a7ady M3 Pa3IMyYHBIX o0jacTeld XUMHUH; (OPMHpPOBAHUE
HaBBIKOB HpOBeI[eHI/ISI XUMHUYCCKOI'O BKCHepI/IMeHTa, YMCHI/ISI BBIACIIATH KOHerTHOC XUMHUYCCKOC
CoJIepKaHue B PUKIIATHBIX 3a7adaX yaeOHOM U TPpo(heCCHOHATBEHOM e TEIbHOCTH.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JuctunnuHa «XuMus» OTHOCUTCS K 00s3aTeIbHOM YacTh Ojoka 1 yuyeOHOro IjiaHa Imo
HamnpapjieHUI0 ToaAroToBku 27.03.02 YnpapieHue Ka4eCTBOM
JlucuuiuHa mpernoaaeTcs MOCPEACTBOM UTEHHUS JICKIUN U MIPOBEACHUS MIPAKTUUECKUX U

1a00paTOPHBIX 3aHATHH.

Ha nexnusix wm3mararoTcsi mMarepuaibl TEOPETHYECKOrO M METOJUYECKOrO XapakTepa,
0000MIaro1e OMBIT MPUMEHEHHSI 3HAHUH B XUMHHU B YIIPABICHUH Ka4ECTBOM ITPOTyKIIHH.

JIaGopaTtopHble 3aHATUS O0ECIEYMBAIOT MPAKTHYECKOE OCBOCHHE JIEKIIMOHHOTO
Marepuaia, pa3BUTHE YMEHHS W HaBBIKOB pPAa0OTHI € J1a0OpPaTOpHBIM O0OpYIOBaHHEM U
XUMHUYCCKUMU PCAKTHUBAMU, PASBUTHUC Y CTYACHTOB CaMOCTOATCIIBHOCTH U TBOPUYCCKOI'O moaxoaa,
KOHLICHTPUPOBAHUC BHUMAHHA CTYACHTOB Ha HauoOoJIee CIOKHBIX BOIIPOCax U CTUMYJIHUPOBAHUC
UX aKTUBHOU MO3HABATENIbLHOW JESITEIbHOCTH.

[IpakTHyeckue 3aHATHS 00ECHEUMBAIOT CBSI3b TEOPUU C IMPAKTUKOHM, T.€. CHOCOOCTBYIOT
3aKpEIUICHUI0 JIEKIIMOHHOIO MaTepualla U BBIPAOOTKE ONpeAeIEHHbIX YMEHUH U HaBBIKOB IPH
pELIeHUHN 3a/]a4 ¥ YIpaKHEHUH.

JlaGoparopHble 3aHATHS CIIOCOOCTBYIOT BM3yaJbHOMY HOJATBEPKICHUIO HEKOTOPBIX
TEOPETUYECKUX IMOJIOKEHUM XUMUU M TNPUOOPETEHHMIO CTYACHTAMHU HaBBIKOB palbOTBl C
nmabopaTOpHBIM 000PYIOBAaHUEM U METOAMKON TTPOBEICHUS SKCIIEPUMEHTOB.

3. TpeGoBaHus K pe3yJibTATaM OCBOEHUS CO/IeP:KaAHUS TUCIUTLIHHBI

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

OIIK — 1 CnocofeH aHaaIM3MpPOBaTh 3aJa4d NPOecCHOHAIBLHON IesiTeJIbHOCTH HAa

OCHOBeE T0JI0KeH N1, 3aKOHOB U METO/10B €CTECTBEHHbIX HAYK H MaTEeMATHUKMU;

OIIK-b.1.1 Ananu3upyer 3a7a4u, BeIJICTSET 0a30BbIE COCTABISAIONMINE M TTOAOUPACT METOBI
pEIICHUS ECTECTBEHHBIX HAYK U MAaTEMAaTHKU;

OIIK-2 Cnocoben ¢opmyanpoBarh 3aaauyv NPoecCHOHATBHOH [IeATEeJbHOCTH Ha
OCHOBe 3HAHMH NPOPUIBHBIX Ppa3leJioB MAaTeMATHYECKMX H €CTeCTBEHHOHAYYHBIX
AUCIHHUILIMH (MOAYJIei)

OIIK-b.2.2 I'paMOTHO ¥ apryMEeHTUPOBAHHO (POPMHUPYET COOCTBEHHBIE CYKICHHS M OLIEHKH
Ha OCHOBE 3HAHUW MO MPOPWIHHBIM pa3eliaM MaTeMaTHYECKUX W €CTECTBEHHO-HAYYHBIX
JHCIATIINH

B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYIEHT JTOJIKEH:



3HaTh:

OCHOBHBIC XxuMuueckue nousatus (31);

OCHOBHBIE ITpaBUJIa HOMEHKJIATYPbl XUMUYECKUX cOelnHEHUH (32);

OCHOBHBIC 3aKOHBI XUMHUHU, XUMUYECKONH TEPMOJUHAMUKH, HIEKTPOXUMUU ¥ KHHETUKH
(33);

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

- KBaHTOBO-MEXaHUYECKOE CTPOCHHE aTOMOB, MOJIEKYJI U XUMHUECKOH cBsi3u (35);

- OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX BEILIECTB, CBOMCTBA UX TUIIMYHBIX MPEICTaBUTENCH
(36);

- XMMHUIO JIEMEHTOB U UX coeauHenuit (37).

Ymern:

- MPUMEHATh XUMHUYECKHE TCOPUU M 3aKOHBI, KOHIETIINH O CTPOCHUU M PEAKIIMOHHOMN
CIocOOHOCTH Heopranuveckux Bemiects (Y1);

- KpUTHYECKU OLICHHBATh CBOU JOCTOMHCTBA U HeoCcTaTKu (Y2);

- MPOBOJUTH PACUYETHI 10 TEPMOXUMUYECKUM ypaBHEHUSM peakuuii (V3);

- IPeACKa3bIBaTh TEPMOJAUHAMUYECKYIO BO3MOXKHOCTD MPOTEKAHUSI XUMUYECKUX PEaKIUil
(Y4);

- pemiaTth pacuetHble 3agaun (Y5).

Baaners:

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

- crocobaMy OpHEHTAalUU B MPOo(ecCHOHANBHBIX MCTOYHHKAX MH(OpMauu (KypHabl,
caiThl, 00pa3oBaTeibHbIC TOpTalbI) (B2);

- cnoco0aMy MOJIETIMPOBAHNUS SKCIIEpUMeHTa 1o xumuu (B3).
4.Coaepxxanne M CTPYKTYpa IMCHMILIMHBI (MOLYJ151)

HanmeHoBanue OueHovHbIe

Ne Copepxanue pa3geiia

pa3jiena cpeacTBa

1 Crpoenue aTtoma CocTaBHbI€ 4acTH aToMa.

AtomHoe  sAapo.  OCHOBHBIE  KOJIMYECTBEHHBIE YK,
XapaKTEepUCTUKH aToMa: aTOMHas Macca, 3apsaj Aapa. T,
KBanToBo-MexaHndeckas MOZEJIb aToma. JIP,
[lepuoauueckuii 3akoH u cucrema 3nemeHToB [[.H. 13,
MeHnpaeneeBa, dIEKTPOHHbIE (OPMYNBI aTOMOB H 13
WOHOB.

2 XumMuueckas cB3b U Tunbl xumudeckor cBsi3u. KoBasieHTHast CBsI3b U €€ VK,
MEKMOJICKYJISPHbIE Bubl. CBolicTBa U crtocoObl 0OpazoBanus. OOMEHHBIN T,
B3auMo/ieiicTBUS U JOHOPHO-aKIENTOPHBIH MEXaHW3MbI 00pa3oBaHUS 13,

KOBaJIGHTHOUM cBsi3U. OCHOBHBIEC MOJIOKEHUSI METOJa 13
BaJIEHTHBIX CBsI3ei (MBO). OcCHOBHBIE
XapaKTEePUCTHKA XUMHYECKOM CBS3M - JUIMHA,
HampaBjeHHOCTb U dSHeprus. KpaTHocTh cBs3W.
BanentHble yrisbl.

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

WNonwl. Uonnast cBs3p. CBOHCTBa HOHHOM CBSI3U.
[omsipru3aruss HOHOB M WX TMOJIIPU3YIOIIEe NeHCTBUE.
Brustaue 3Tux (hakTopoB Ha CBOICTBA BEIIECTB.




Mertannudeckas cBsi3b. Merauisl. IlonaTrue o 30HHOM
TEOPHH TBEPJIOTO Tea. Bomopoanast cBs3p u ee
0COOEHHOCTH. MexMonekynsipHas H
BHYTPHUMOJIEKYJISIpHAsS BOJOPOJHBIC CBsI3U. BriusHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBA BEILIECTB.
MexMoneKkyIsspHOe B3aUMOJICHCTBUE.
OpueHTaIIMOHHOE, WHAYKTUBHOE M JIUCIIEPCHOHHOE
B3aHUMOJCHCTBHE.

JJIeMEeHTEI
XHMHYECKOH
TEePMOTUHAMUKH

BHyTpeHHSS SHEPTHUs U SHTAIBIHS CHCTEM.

[TepBrlif 3aKOH TEPMOJUHAMUKH.

TemnoBoit 3pdeKkT XumMuuecKol peaknuid. DK30- H
SHIOTEPMUYECKHE  pPEaKuuH. TepMOXHMHYECKUE
ypaBHeHHs. 3akoH ['ecca u crnencTBue u3 Hero.
[lonsiTHe 06 SHTPONMUK. DHTPONUS U MEPUOTUICCKUM
3akoH. [lonstus 06 sueprum ['mbOca oOpazoBanms
BEIIECTB, KAaK MeEphl PEAKIHOHHOW CIIOCOOHOCTH.
OHTaNBIUHHBINA ¥ SHTPOITUHHBIA (AaKTOPHI MPOLIECCOB.
Kpurepuit CaMONPU3BOIBLHOTO MPOTEKAHUS
XMUMHUYECKHX pEeaKknuii B M300apHO-U30TEPMUIECKUX
YCIIOBHSX.

YK,

13

XuMuueckas
KHHETHKA U
XHMHYecKoe
paBHOBecHe

CxopocTts peakiui. CKOpOCTh peaKIIMi B TOMOT€HHBIX
Y TETEPOTCHHBIX CUCTEMaX.

®DakTOpBl, BIHSIOMAE HA CKOPOCTh XUMHUYECKHX
peakmnuii. 3aBUCUMOCTh  CKOPOCTH  XMMHUYECKHUX
peakuii OT KOHIEHTPAIIMM PEAruPYIOIINX BEIICCTB.
3akoH aeiictBus Macc. KoHCTaHTa CKOPOCTH peakLuu
u ee (m3mueckuid CMBICI. 3aBHCHMOCTH CKOPOCTH
XUMHUYECKON peakuuu OT Temneparypsl. [IpaBuio
Baar — Todda, rtemmneparypHsiii Ko3QUIEEHT
CKOPOCTH PEaKIiH.

[IpeacraBnenre 0 TEOPUH AKTUBHBIX CTOJKHOBECHHIA.
DHeprusi akTUBAIINH.

3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakuuu OT
TeMIIepaTyphl, SHEPTHM aKTHBAIIMM © DHTPOIUHU
aKTHBAIlMU. Y paBHEHHE AppeHHycCa.

Karanmz. Karamutmueckue peaxiun. OcoOeHHOCTH
KaTaJUTHYECKUX TTPOIIECCOB.

Teopusi TOMOTr€HHOTO M TETEPOTEHHOrO KaTalln3a.
Aptokatanu3. @epmeHTaTUBHBIN KaTanu3. KucnotHo-
OCHOBHOW Karanu3. Karanu3aTopsl 1 HHTHOUTOPHI.
XUMHUYECKOE paBHOBECHE

HeoOpatumMbie 1 00paTUMbIe XUMUYECKHE MPOIIECCHI.
HcTunaHBIE 1 KaXymuecs paBHOBecHUs. [ oMOreHHbIE U
reTeporeHHple paBHOBecHs. KoHcTaHTa paBHOBECHS.
PaBHOBeCHBIN BBIXOJ MPOAYKTOB peakuuu. BnusHue
pa3auuHBIX (PAKTOPOB HA XMMHUYECKOE DPaBHOBECHE.
[punnun Jle-larense.

VK,

JIP,
13,

13

PacrTBOpHI.
JAMCIIEPCHBIE CHCTEMBbI

Uctnanbie pactBOpbl. Kiaccudukarust pacTBOPOB.
[Ipomeccrr, COTIPOBOK/TIATOIITHE obpazoBaHue
pactBopoB. Teopuss  pactBopoB.  ConbBaTanus.
PactBopenne kak (PHU3MKO-XMMHYECKHH TIpoIiecc.
Ousnueckass Teopus pactBopoB. IloHstme 00
uaeanbHoM  pactBope.  CrocoObl  BBIpaKEHUS
KOHILIGHTPAaIlUU PacTBOPOB.

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

VK,

JIP,
3,

13




PacTBOPUMOCTh MIPUPO/TBI KOMIIOHEHTOB,
TeMrepatrypsl ¥ gaBieHus. llepexkpucrammzanun u
OKCTPaKIHSL.

Pas0aBieHHBIC pacTBOPBI HEAJICKTPOJIUTOB.
OcMoTndeckoe AaBieHue. YpaBHeHue Bant-I'odda.
OOGpatsbIif ocMoc. /[aBneHre HACHIIIICHHOTO TIapa Haj
pactBopoM. 3akoH Paymsa. Temneparypbl KumeHus u
KkpucTtayum3anuu. Kprockonus u 30yJITHOCKOTIHSL.
Hucnepcubple cucteMbl. Kimaccubukanus AUCTIEpCHBIX
cucteM. CycnieHsuu u 3mynbcud. KosouaHeie
pacTBOpBL. Y CTOWYMBOCTH KOJUIOUJHBIX PACTBOPOB.
CtpoeHne KOJUIOMAHONM YacCTHIBl ¥  MUIEIUIBL
JInopunpabIe M THOGOOHBIE KOJIOWIEI. 3071 M TENH.
[NenTu3arws, Koaryasius, CeIUMEHTAIHUS KOJIIOUIOB.
Kommonmaeie pacTBOpel B TPUPOAE W TEXHUKE.
CopO1us 1 copOIMOHHBIE TTPOIIeCCHl. XpomaTorpadus

JJIeKTPOXMMHYECKHUE
npoiecchl.
JIeKTPOIH3.
Koppo3us meranios

Baxxueiiinie oKUCINTEIN X BOCCTAaHOBUTEIH.
H3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX
CBOMCTB BEIISCTB B COOTBETCTBHUH C ITOJIOKECHHEM
3JIEMEHTOB B rpymmnax u nepuoaax. CreneHp
OKHUCJICHHS.

Krnaccudukarms okucInTenpHO-BOCCTAHOBUTEIBHBIX
peakuuil. TUIBI OKMCIUTENbHO-BOCCTAHOBUTEIbHBIX
pEaKUuu.

OcHoBHBIE METO/IbI cocTaBleHus ypaBHeHui OBP.
Bnusgnue TeMnepaTypbl, KOHUEHTPALMY PEAreHTOB, UX
MIPUPOJIBI, CPEMBI U IPYTUX YCIOBH HA MTPOTEKAHUE
OBP.

VYpaBuenue HepHcTta. OKucnurenbHo-
BOCCTAaHOBUTENbHBIN OoTeHIHa. Hanpasienue
MPOTEKAHUSI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKLuid.

OBP kak UCTOYHUK 3arpsi3HEHHS CPEJIBL.
Hcnons3oBanue OBP 111 O4MCTKH CTOYHBIX BOJI,
o0e33apakuBaHMsI BO3/IyXa M BOJbI, 00€3BPESIKUBAHUS
TOKCUHOB. PaBHOBecHe Ha IpaHULIE METaJLI — PaCTBOP.
DIEeKTpOAHBIA NOTeHIHAN. BoTOpOaHBIHM 31€KTpOo
cpaBHeHHs. Psy HanpsbkeHuid, pakTopsl,
ONPENEIAIOIIHUE MOJ0KEHUE METAIIA B PSAY
HanpspkeHud. XUMHYECKHE HCTOUHUKHU
ANEKTPUUECKOT0 TOKA. | aTbBAHUYECKHUE SJIEMEHTHI.
CranmapTHBIC TOTEHITHAIBI OKUCIUTEEH 1
BOCCTAHOBUTENEH. DJIEKTPOABIKYIIAS CUIIA
rajbBaHMYECKOro 3jeMeHTa. PacueT n3aMeHneHus
sHepruu ['M00ca B peakiusax. 3aBUCUMOCTh
OKHUCJIUTEIIbHO-BOCCTAaHOBUTEIbHBIX IIOTCHIIUAIOB OT
KOHILIGHTpalluu peareHToB. Y paBHeHue HepHcTa.
AKKyMyJIATOPHI U Cyxue Oarapen.

3akonsl Papanest. DIEKTPONIN3 PACIIIABOB U BOJIHBIX
PacTBOPOB ANEKTPOIUTOB. KatogHbie v aHOIHBIE
nporecchl. [loTeHnuan pa3nokeHus. SBnenue
nepeHanpspkenust. [IpakTuaeckoe 3HaueHUE
ANEKTPOIIU3a.

DIIEKTPOIM3-UCTOYHUK BBIICICHUS SIOBUTHIX U
VAYIUIMBBIX Ta30B, 00pa30BaHIE arPECCUBHBIX CPE]I.
Koppo3zus MeTanioB u METOABI 3aLUTHL OT HEe.
DIIEKTPOXUMHUUECKAsE KOPPO3US

VK,
JIP,
13,

13
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KakK 3arpsa3HUTCIIb CPCIbI obutanus. OCHOBHEIE
MCTO/IbI 3allTUTEI OT KOPPO3HH.

Xumus 3J1eMEeHTOB-
HEMETAJJIOB

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

JIP,
VK,
T, 13

Oo0mme cBOlicTBA
MeTAJUIOB W CILIABOB.
IMonyyenune MerasjioB.
Jlerkue
KOHCTPYKIMOHHbIE
MeTalIbl

Du3ndecKue CBOMCTBA METAIUIOB. XUMUYECKHUE
CBOMCTBa METAJJIOB, UX BOCCTAHOBUTEIIbHAS
CItocoOHOCTh. B3anMoeicTBiE pa3IMIHBIX METAIOB
Ipyr ¢ apyrom. ®U3NKO-XUMAYECKUNA aHATU3
METaJUIMYECKHX CIUTaBOB. UHTEepMeTaTnyecKue
COEJIMHEHMS U TBEPbIE PaCTBOPHI METAJIIOB.
Hcnonb3oBaHue METAUNIMYECKUX CIUIABOB M MOKPBITUH
B TeXHUKe. PacipocTpaneHre U GOpMbl HAXOKICHUS
METaJUIMYECKHUX AJIIEMEHTOB B Ipupoje. M3Bneuenue
MeTaIIoB U3 pyA. OCHOBHBIE METOIBI
BOCCTaHOBJICHHSI METAJJIOB. DJIEKTPOIUTUYECKOE
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 HW B BHAC COCIUHCHHUH.
Hcnonb3oBaHue JIETKUX METAJIOB B TEXHUKE.

JIP,
VK,

13

Xumus d-3j1eMeHToB

[loarpynma  BaHaAgusA:CBOWMCTBA,  MOJY4YEHHE U
npuMeHeHue. BaxHelnme CcoeauHEHUsT BaHAIUA,
HUOOUS H TaHTalIa. OKHCIATEIBHO-
BOCCTAHOBUTEJIbHbBIC M KHCIIOTHO-OCHOBHBIE CBOMCTBA
MIPOCTHIX BEIIECTB, OKCUIIOB U THAPOKCUAOB. Menuko-
Omojormueckas pojb O3TUX DOJEMEHTOB M WX
coenuHeHni. [IpoOnembl 3KoIOTHU. IToarpymma
xpoma: OOmas  xapakrtepuctuka. llonyueHwue,
CBOMCTBaA H [IPUMEHEHHUE. OKXUCITETBHO-
BOCCTAaHOBUTEILHBIC CBOMCTBa COCIUHCHMH.
KucrnotHo-0oCHOBHBIE CBOWCTBAa MPOCTHIX BEIIECTB,
OKCHUJIOB U TUJIPOKCHJIOB.

[lonrpynma wmapranna: OOmas xapaKTepUCTHKA.
[Tomyuenue, cBoiicTBa U npuMeHenne. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBA. KHCIOTHO-OCHOBHBIE
CBOMCTBA MPOCTHIX BEIIECTB, OKCUJOB U THIPOKCHUIOB.
Baxwneitime coeaunenus. [loarpynmna meau: OOmas
XapakTepucTuka. BaxxHelmme coeIMHEHNA.
[Monrpynma  mwakKa:  OOmas  xapaKTepUCTHKA.
[lonyyenue u cBoiicTBa. BaxkHeliue coequHEHUsI.
Kenezo, kobanpT, HHUKenb: OOmas XapaKTepHCTHKA
METAJIJIOB CEMENCTBA M UX coequHeHnid. OcoOeHHOCTH
HX  CBOHCTB, OKHCJIHTEIbHO-BOCCTAaHOBHUTCIbHbBIC
CBOMCTBA COCIWHECHUM MeTauioB. Haxoxiaenne B
MPUpPOJE, BBIJCICHHE B CBOOOJHOM BHIEC U
HCIIOJIb30BAaHKE B TCXHHUKE.

JIP,
13,
VK,

13
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JJ1eMeHTBI
OpPraHuYecKoil XMMUMn

[ToHsATHSI 00 OpPraHUYECKUX TONUMEPAX U OTUTOMEPAX.
Metonsl cuHTE3a W OCOOEHHOCTH BHYTPEHHETO
CTpOEHUS u (U3NKO-XUMHUECKHUE CBOICTBa
nosumMepoB. KOHCTPYKIIMOHHBIE MJTACTUYECKUE MACCHI.
ITonumepHbIE NOKPBITUS U KIIEH.

ITonumepu3anioHHbIE CMOJIBI, ITOJIMATUJIEH,
MOJIMIIPOIIWIIEH, MOJIUCTUPOIL, TedJIoH,

I3,
YK,

I3




MOJIMBUHUIIXJIOPH L, TTIOTHAKPUIIATHL, KAYIyKH;
[TonukoHAEHCAITOHHBIC CMOJIBI:
¢denondopmansaeru, mnoaud3GUpHbIE CMOJIBI (JaBcaH),
MOJIMaMUIHBIe CMOJBI (KalpOH, SHAHT, aHU[).

4.2. Cmpyxmypa oucyuniunsl

Obwas mpyooemkocms OUCyuUnIuUHbL cocmasisem 4 3auemmusvie eounuysl (144 vaca)

Bun pabotsl 0100
1 cemectpe
OO0uiast Tpy10€eMKOCTh 144
KonrakTHasi padora: 51
Jexyuu (J1) 17
Ipaxmuueckue 3anamus (113) 17
Jlabopamopusie pabomut (JIP) 17
CamocrositesnsHas padora (CP): 66

Kypcooii npoexT (KII), kypcoBas padora (KP)

PacuetHno-rpaduueckoe 3aganue (PI'3)

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

KoHntpoinbnas padora (K)

CamononroroBka (mpopaboTka U MOBTOPEHHUE JIEKIIMOHHOTO MaTepuana u 36
MaTepuaia y4eOHHUKOB U yu4eOHBIX MOCOOUIA, TOATOTOBKA K JIAOOPATOPHBIM U
MPaKTUYECKUM 3aHATUSM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO | T.1.),

KonTpoan 27

Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH) OK3aMeH

4.3. Jlexyuoumnwvle 3aHamust

Ne Tema
1 Bsenenne. Ctpoenue aroma. [lepuoandeckuil 3aK0H U IEPUOJUYECKAs] CUCTEMA DIIEMEH-
toB /[.M1.MenaeneeBa. Xumuueckasi CBsi3b 1 CTPOCHUE MOJIEKYJI.
Ouneprerndyeckne 3(PpQeKTbl XMMUYECKHX peakiuid. BHyTpeHHSS SHeprus M SHTAJIbIUA.
2 | Tepmoxumus. 3akoH ['ecca. Ternnora oOpazoBaHus XuMHUUYeCcKuX coeuHeHui. [louarue o6
SHTPOIUU U SHepruu I'udOca.
CKopocTh XMMHUYECKUX pEaKlMi, BIMSHUE Ha HEe pPa3IMYHbIX (AKTOPOB. DHEPrus
3 | akTMBaLMM XUMHUUYECKOM peakuuu. KaTtannms3 roMoreHHslli U reTeporeHHblil. XUMHUUecKoe
paBHOBECHE B TOMOreHHbIX peakiusx. [Ipuanun Jle-llaTense, cMenenne paBHOBECHS.
Bopna. XKectkocth Bosbl. O01IMe CBOMCTBA PpacTBOPOB. DIEKTPOIUTHUECKAS UCCOLIUALIHSL.
4 | 'mpponu3 conei. PactBopumocts. OcMoc. JlaBiieHWe mapa pacTBOpPOB. 3aMep3aHue U
KHUIICHUE PaCTBOPOB.




JlucniepcHble CUCTEMBI, UX KJIACCU(UKALKS IO CTENEHHN TUCIIEPCHOCTH U arperaTHOMY
cocrosiauto. Kommouaasie pactBopsl. KommongHnoe cocrosiaue Bemectsa. CriocoOsI MouTy-

> YEHUS! KOJUIOUHBIX pACTBOPOB. AJICOPOIIHS B KOJUIOUIHBIX pacTBOpax, 00pa3oBaHUE
MULIEIUIBI. DIEKTPUUECKUM 3apsii KOJUTOUIHBIX yacTull. Koarynsuus KoJutonaoB.
OcHOBBI  37eKTPOXUMHUH. OKHUCIUTEbHO-BOCCTAHOBUTENBHBIE PEAKINH. XUMUYECKHE
6 | NCTOUHMKH AIIEKTPUYECKON SHEPruu. DNEKTPOAHbIE MOTEHIHAIBI. DJIEKTPOJIU3 U 3aKOHBI
3JIEKTPOJIN3a. DIIEKTPOIN3 B IPOMbIIUIEHHOCTH. Metamibl. CtpoeHue, cBoiicTBa. CIiiaBbl.
Koppo3sus meramuios
7 O6mue cBoiicTBa MeTaiioB U ciyiaBoB. [lonydyenue metanos. Jlerkue KOHCTPYKLIIMOHHBIE
METaJlJIbI
8 | Xumus d-snemMeHTOB. XMMHUS 3JIEMEHTOB-HEMETAIIJIOB
OcHOBHBIE  TOHATUS ~ OPraHMYecKOM  XMMHH,  HCIOJNb3yeMble B  XHUMHH
g | BPICOKOMOIEKYIPHBIX coequHeHuii (BMC). BbICOKOMOJIEKYISIPHBIE  COEAUHEHMSL.
OcHoBHbIE TOHATHUSA, CLIOCOOBI ToMy4yeHusl. CBOICTBA MOIMMEPOB M UX HCIOJIb30BAaHUE B
CTPOMTEIILCTBE.
4.4. Ilpaxmuueckue 3auamus (ceMunapckue 3ausamusi)
HaumenoBanue
Ne Conep:xanue pasjiena
pasjena
1 | CTpoenne aToma ATtoMmHoOe sAp0. OCHOBHBIE KOJIMYECTBEHHbBIE XapaKTEPUCTUKU aTOMa!
aTOMHas Macca, 3apsaj sapa. KBantoBoMexaHuueckas MOJIEIb aToMa.
Ilepuonuueckuil 3akoH u cucrema 3nmementoB J[.1. MeHieneesa,
9JIEKTPOHHBIE ()OPMYIIBI ATOMOB M HOHOB.

2 | Xumuveckasi cBsi3b | Tumbl xumudeckoil cBsa3u. KoBanieHTHas cBsi3b U €€ Buabl. CBOICTBA U
/| crocobbl  obpazoBanHus. OOMEHHBIH U JTOHOPHO-AKIEITOPHBIN
MEKMOJIEKYISIPHbIE | MEXaHU3Mbl 00pa30BaHMsI KOBAJEHTHOM CBsI3U. OCHOBHBIE MOJOXKEHUS
B3aUMO/IelCTBUSA Metona BaneHTHBIX cBszet (MBC). OcHOBHbIE XapaKTePUCTHKHU

XUMHUYECKON CBSI3M - JIJIMHA, HAMPABIEHHOCTh M dHEprus. KpaTHOCTh
CBA3U. BaneHTHBIE yIIIbL.
I'mOpunn3anust aToMHbIX opOuTaned. Tumel rudbpuaAM3aluu. G- U T-
cBsa3u.Meron monekynsapHeix opouraneit (MO JIKAO). OcHoBHbIE
nosnoxenusa meroga MO.

3 | DaeMeHTHBI DK30- U 3HIOTEPMUYECKUE peaKklUU. TepMOXUMUYECKUE YpaBHEHHUSI.
XHMHUYECKOH 3akoH ['ecca u ciencTBue U3 HEro.

TEPMOAUHAMUKH [TonsiTrie 06 SHTpONUHU. DHTPONHUS U IEPUOANYECKU 3aKoH. [ToHsTHS
00 sneprun ['u606ca oOpa3oBaHusl BENIECTB, KAaK MEPHI peaKIIMOHHOM
CIIOCOOHOCTH. DHTAJBIUNHBIA U SHTPONIUNUHBIN (PAKTOPBI MPOIECCOB.
Kpurepuii caMonpou3BOIBHOTO MPOTEKAHUSI XUMUUECKUX PEAKIMi B
1300apHO-M30TEPMHUUECKUX YCIOBHSIX

4 | Xumuyeckas CxopocTtsb peakiui. CKOpOCTh peaKkIIMi B TOMOT€HHBIX U T€T€POTre€HHBIX
KHHETHKA U CUCTEMax.

XUMHUYECKoe @akTophl, BAMUSIONIME HA CKOPOCTh XHMMHMUYECKHX  pEaKIIHil.
paBHOBecHe 3aBUCUMOCTh CKOPOCTH  XHUMHYECKHUX pPEaKIUid OT KOHIICHTPAIUU

pearupyomux BEIIEeCTB. 3aKOoH JeicTBUs Macc. KoHCcTaHTa cCKOpoCTH
peakuu u ee PU3NIECKuii CMBICIT. 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peakiu ot Temmneparypsl. [IpaBuno Bant — I'odda, TemneparypHsblii
KO2(DPUITMEHT CKOPOCTH PEAKIIUH.

IIpencraBineHre O TEOPUM AKTUBHBIX CTOJIKHOBEHHH. OHEpPrus
AKTUBALUH .

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

Knaccudukanms pactBopoB. Teopust pactBopoB. CriocoObI BEIpaXKCHHS
KOHIICHTPALIUU PACTBOPOB.

PactBopuMOCTh. 3aKOHOMEPHOCTH PACTBOPUMOCTH Ia30B B HKHUAKOCTSAX,
JBYX JKUJKOCTEH, TBEPABIX BEIIECTB B JKHJIKOCTAX. 3aKOoH [eHpw.
Bnusinue Ha pacTBOPUMOCTH IPUPOJIBI KOMIIOHEHTOB, TEMIIEPATypPhl U
naBneHus. [lepexkpucramin3anuu U SKCTpaKus.

Pa30aBneHHbIe pacTBOPHI HEANIEKTPOIUTOB.

Ocmotunueckoe naBienue. Y paBHenue Bant-I'odda. O6paTHIif ocMoc.
JlaBieHre HacCBIIEHHOTO Tapa HajJ pacTBOpoM. 3akoH Payus.
Temneparypel KuneHus W Kpucrtaumsauuu. Kpuockomus u
A0YJITMOCKOTIHSI.

DJIEKTPOXUMHYECK
ue Nnpouecchl.
JIeKTPOJIN3.
Koppo3us
MeTaJJIOB

Baxwueiime  OKMCIMTENM M BOCCTAaHOBUTENU.  3meHeHue
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BEILIECTB B COOTBETCTBUU
C II0JIO’)KEHHEM 3JIEMEHTOB B IpyIax u nepuojax. CTerneHb OKUCIEHUS.
Knaccudukanus oKuciInuTeaIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUK.
OcHoBHbIE METO/bI cOcTaBleHUs ypaBHeHUIT OBP.

Bnusinue TemmnepaTypbl, KOHLUEHTpAlMU pPEareHToB, WX IPUPOJIBI,
Cpelbl ¥ IPYTUx ycioBuid Ha porekanue OBP.

VYpaBuenue HepHcra. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAI.
Hamnpasnenue IIPOTEKAHUS OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIN 3KBUBAJICHT.

OBP xak uctouHuk 3arpsi3HeHus cpenbl. Mcnonb3oBanue OBP nns
OUHCTKHA CTOYHBIX BOJ, o0Oe33apaKMBaHUs BO3AyXa U BOJIBI,
00e3BpeXUBaHUS TOKCHMHOB. PaBHOBecMe Ha TIpaHULE MeTalll —
pacTBOp.  ONEKTPOJAHBIA  MOTEHIHMal. BomopoaHbIl  3IIEKTPOL
cpaBHEHHUA. Psn HanpsbkeHud, (akTopbl, ONPEAESIOIUe MOJI0KEHHE
MeTajula B pAAY  HaOpsLKEHUH. XUMHUYECKHE  UCTOYHHUKHU
JJEKTPUYECKOTO TOKA. ['albBAHMYECKUE DIIEMEHTBHI. CrangapTHbie
MOTEHLMAJIBl OKHUCIUTENIEH M BOCCTAHOBUTENEH. DIEKTPOIABUKYLIAS
cuJia TaJIbBAHUYECKOTO deMeHTa. Pacuer usmenenus snepruu ['u66ca
B  peakuusAx. 3aBUCUMOCTb  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIMAJIOB OT KOHIICHTPALIMY peareHToB. Y paBHeHue HepHcra.

OO01ue cBolicTBa
METAJLJIOB H
CILIABOB.
IHony4yenune
METAJLJIOB.

duznyeckue CBOMCTBA METAJNIOB. XMMHUUECKHE CBOMCTBA METAJIJIOB,
WX BOCCTAaHOBHUTEJIbHAS CIIOCOOHOCTH. B3anmoelicTBre pa3inyHbIX
METAJLIOB IPYT € ApyroM. OU3NKO-XMMUYECKUI aHaIN3
METAJUTMYECKUX CIIaBOB. IHTEpMETAIIIMYECKUE COEMHEHUS 1
TBEPABIE PACTBOPHI METAILIOB. MICIOJIB30BaHNE METAIIIMYECKUX
CILJIaBOB M TIOKPBITHUM B TexHUKe. PacnipocTpanenue u Gopmbl
HaXO0XJAEHUs METAJUIMYECKUX JIEMEHTOB B IIpupoe. M3BieueHue
MeTasuioB U3 pyd. OCHOBHBIE METObI BOCCTAHOBJICHHUSI METAJLIOB.
DnekTpoauTHuecKoe padhuHUpoBaHUe. 30HHAS TJIABKa.

4.5. JlabopamopHvie pabomoi

Ne TEMBI IABOPATOPHBIX 3AHSITUM

1 OrnpeneneHne MOJIEKYJISIPHOW MacChl YIJIEKUCIIOTO rasa.

2 Ornpenenenne MOJISPHOW MacChl SKBUBAJIEHTA METAJLIIA.

3 CKOpOCTh XMMUYECKHX PEaKIUH U (PaKTOPHI BIAMSIONINE HAa Hee. | OMOTeHHBIH U
TeTepOreHHBIN KaTaaus3.

4 ONEKTPOIUTHUECKAs JUCCOLMALUS. DIEKTPOJIN3.

5 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
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6 Xumuueckue cBoiicTBa Meramuio. Kopposusi.
7 XHUMHUYECKHE CBOIICTBA raJIOTCHOB
8 bop, antomuHui1, UX COETUHEHUS, CBOMCTBA.
9 VYraepol, KpeMHUMN, UX COEAMHEHUS U CBOMCTBA.
10 On0BoO, CBHHEI, UX COCIUHECHHUS U CBOMCTBA.
11 CBoiicTBa IIUHKA U KaJMHUsI, UX OKCUJIOB U THJIPOKCHUIOB.
12 Marxuii, MeIb, UX COSANHECHUS U CBOMCTRA.
13 XpoM, €ro COeIMHEHUs U CBOMCTBA.
14 Mapraneli, ero COeIMHEHHS U CBOMCTBA.
15 Kene3o, ero coeTMHEHNS U CBOMCTBA.
16 KoOanbT ¥ HUKEIb, X COCIUHEHUS U CBOMCTBA
17 Kucnopoacoaep:xaiiye opraHu4ecKue COeIMHEHUS

4.6. Camocmosmenvroe uzyuenue pazoenos OUCYUNIUHBL

No

BOHpOCI)I, BBIHOCUMBIC Ha CAMOCTOATCIIBHOC U3YYCHHC

1

KoBanentHast cBsi3b u e€ Buubl. CBoiicTBa M crocoObl oOpa3zoBaHus. OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA MeXaHU3Mbl 00pa30BaHMs KOBAJECHTHOM CBSI3H

Kputepuii caMOmpou3BOJIBHOTO NPOTEKAHUS XHUMHUYECKUX peakiuii B H300apHO-
M30TEPMUYECKUX YCIOBUAX

3akoH geiictBus Mmacc. KoHCTaHTa CKOpPOCTH peakuuu U €€ (U3HUYECKUN CMBICI.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakiuu ot Temrnepatypsl. [Ipasuiio Bant — [Nodda,
TEMIEPATYPHBIN KOI(DDHUIIMEHT CKOPOCTH PEAKITUH.

Ocmotuueckoe pnaBineHue. YpaBHeHue Bant-T'odda. OOpatHbiii ocmoc. JlaBrnenue
HACBILIEHHOI'O TIapa Haja pacTBopoM. 3akoH Paynsa. TemmepaTypsl KuneHuss u
Kpuctaym3anuu. Kpuockonus u 30yIInoCKONHUs.

VpaBuenne Hepacra. OKHCIUTENTbHO-BOCCTAHOBUTENBHBIM TOTEeHIMAI. Hampapienue
MPOTEKaHUs OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkiuii. OKHCIUTENBHO-
BOCCTAHOBUTEJILHBIN YKBUBAJICHT.

I/IHTepMeTaJ'IJ'II/ILICCKI/Ie COCAUHCHUSA W TBCPALIC PACTBOPbBI MCTAJUIOB. Hcnons3oBaHue
METAINIMYCCKUX CIIJIaBOB U HOKpI)ITI/Iﬁ B TGXHHKG.KepMeTBI " UX UCIIOJIB30BAHHUEC

5 OHCHO‘IHLIG MaTepuajJbl JA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH H

l'lpOMe)KyTO'-IHOﬁ aTTeCTallumn

5.1. OueHo4Hble MaTepPUAJIbI ISl TEKYIEr0 KOHTPOJISI yCIIeBaeMOCTH
3amauu:

321,[[8.‘11/1 peHIar0TC Ha NMPAKTHYCCKUX 3aHATHAX U HA KOHTPOJIbHBIX pa60TaX B paMKax

OaIbHO-PEUTUHTOBBIX MEPONPUITUNA. B pamMkax TeKyIero KOHTpOJIs CTyIeHT MOKeT Ha0path 27
6amuoB 3a pemeHue 3anad (18 OanioB 3a TpU KOHTPOJBHBIE PAabOTBI B paMKax OalIbHO-
PEUTHHIOBBIX MEPONPUITUN U 110 3 Oajuia B KaXkAbli pyOeKHBIN MPOMEXKYTOK Ha MPAKTHUYECKUX
3aHATHSIX). bamuibl MpocTaBIAIOTCSA B 3aBUCUMOCTHU OT IPOLIEHTA BBIIIOJIHEHNUS 3a7aun. THUIIOBBIE
3a/1a4¥ IPUBOJASATCS HUXKE.

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

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

e  HasoBure >1eMeHT, B spe aToMa KOTOPOTo cofiepkuTcs 11 mpoToHOB.
e  HasoBure >1eMeHT, B aTOMe KOTOPOTO COAEPKUTCS 26 SIEKTPOHOB.
YeMy paBHO YHCIO HEWTPOHOB B aTOMax cieaylomux uzoronos: °N, 19Sn, 235U?
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° HanummuTe cuMBOJIBI H30TOMOB 0JIOBA, ATOMBI KOTOPBIX cojepkar 66, 68, 69, 71,

72 HeuTpoHa.

o Onpenenure MOJIEKYJISIPHYIO MacCy BOJIbI, MOJIEKYJIbl KOTOPOM cozepkar

TSDKEJIBIA U30TONI BOAOPOJA — JIEUTEPUI.

DJIeMEHT MeJlb CYIIECTBYET B BHE ABYX H30TonoB: “Cu u Cu. Conepxanue B nmpupose
nepBoro uzorona paBHo 73 %, BToporo — 27 %. BeluucianTe OTHOCUTEIBHYIO aTOMHYIO
Maccy Meau.

Yemy paBeH NOPSIAKOBBII HOMEP JIEMEHTA, MACCOBOE YMCIIO OJTHOTO U3 U30TOIOB KOTOPOro
paBHO 31, a 4KCIO HEUTPOHOB paBHO 167

SAnpo aroma HEKOTOPOTO 3JIEMEHTA COAECPKUT 31 HEHTPOH; YUCIIO FIEKTPOHOB B aTOME
paBHO 26. Ha30BuTE 371€MEHT, N30TOIIOM KOTOPOI'O SIBISETCS JaHHBIM aTroM. Hanumure
CHUMBOJI 3TOI'0 U30TOIIA.

CKOJIBKO 3JIEKTPOHOB U POTOHOB BXOAMT B COCTAB aToMa 3JIEMEHTA, KOTOPBIA HaXOAUTCS: a)
B 5-M nepuoze u B mobouHoit noarpymme VI rpynmsr; 0) B 4-M nepuojie U B TJIaBHOM
noarpynme Il rpymnmnb1?

Yem onpeaensoTcss XUMUYECKUE CBOMCTBA 3JIEMEHTOB?

[loguuHsieTcs 11 JBUKEHUE JIEKTPOHA 3aKOHAM KJlaccuueckor Mexanuku? Kak Ha3bpiBaeTcs
pazzen (pU3MKU, KOTOPbIN U3y4yaeT IBUKEHUE MUKpOYacThLl?

Uto Ha3bIBaETCSl aTOMHOU OpOUTAIIBIO?

Uto xapakTepusyeT riaBHoe kBaHTOoBoe uncio? Kakue 3Hauenus: ono npuHumaet? Uro
Ha3bIBACTCSI SHEPreTUYECKUM YpoBHEM? UeMy paBHO unciio opOouTaneil Ha JaHHOM
SHEPreTHYECKOM YpPOBHE?

UYto Ha3bIBaeTCA ANEKTPOHHOU 000JI0UKON (3NIEKTPOHHBIM clIoeM)?

UYro xapakTepusyeT nodouHoe (opOuTanpHOE) KBaHTOBOE uncio? Kakue 3HaueHus: OHO
IIPUHUMAET AJIs KaXKI0r0 YHEPreTUYECKOT0 YPOBHS?

Kakyro popmy UMEIOT U KaK Ha3bIBAIOTCS OPOUTAIIH, 11 KOTOPHIX TOOOYHOE KBAaHTOBOE
yucio pasHo: a) 0; 6) 1?7

Kax nHa3pIiBaroTCst opOUTaNH, JIJIs1 KOTOPBIX MOOOYHOE KBAHTOBOE YHCIIO paBHO: a) 2; 0) 3?7 Uro
TaKO€ YHEPreTUYECKUI MOJypOBEHb?

Uemy paBHO 4MCIIO [TOAYPOBHEN Ha JaHHOM 3HEPTeTUYECKOM YpOBHE?

Yro xapakTepu3yeT MarHUTHOE KBaHTOBOE yncia0? Kakue 3HaueHus1 OHO IPUHUMAET AJIs
KaXJI0T0 SHEPreTUYECKOro noaypoBHs? UeMy paBHO 4nciio opOuTaeil Ha S3HepreTHIeCKOM
NOypOBHE?

YeM oTMyaroTCA APYT OT ApYyra opoOUTaNN, HAXOAAIINECS Ha OJJTHOM HOJypOBHE?

Uro xapakTepu3yeT CHUHOBOE KBAHTOBOE YUCIIO?

Kakwue 3HaueHnst OHO MpUHUMAET?

Kak ¢opmynupyercst npunnun Ilaynu?

Kakwue 371eKTpoHbI Ha3bIBAIOTCSA: a) CIIApEHHBIMU; 0) HeCTapEHHBIMU?

Kakoii npuHIMD onpenenseT nops0K 3aroIHeHUsI aTOMHBIX opOuTaneii anekrponamu? Kax
OH (hopmynupyercs?

YTto Takoe OCHOBHOE COCTOSIHME aToMa?

B xakom nopsiike 37€KTPOHBI 3aIOIHSIOT SHEPreTUUECKUE TOAYPOBHU?

Yem onpenensercs 3HEprus MOypoBHsI coriacHo npasuity KieukoBckoro?

Kak ¢popmynupyercs npasuio ['ynna?

YTo noka3pIBalOT 3JEKTPOHHBIE (POPMYJIBI ATOMOB?

YTo nokas3pIBalOT 3JIEKTPOHHO-Tpaduyeckue GopMysibl aTOMOB?
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e B aromax Kakux 3JI€MEHTOB MPOUCXOAUT KITPOCKOK AJIEKTPOHA» C 4s- Ha 3d- MOypOBEHDb?
Uem on 00ycnoBieH?

o Kakoii Tun rubpuanzanuu xapakrepen as: a) kpemuus B SiCly; 6) maraus B MgBr2; B)
amomunus B A1Br3? HapucyliTe cxembl nepeKkpbIBaHUsI 3JIEKTPOHHBIX 00JIAKOB B JaHHBIX
Mosekynax. KakoBa reomerpudeckasi opMa 3TUX MOJIEKYI? SIBISIFOTCS U OHU TOJISIPHBIMU
WJIH HEMOJIIPHBIMU?

o Kakue u3 crneyromux MoKy SIBISIOTCS HOJISIPHBIMU U Kakue — HenoJsipabiMu: OFa,
MgBr, PCIz, BC13, H2S, A1Br3? [Houemy?

e Momnexkyna okcuaa yriaepoaa (IV) C02 umeer nunelinyto Gopmy. CKOIBKO G- U T-CBS3EH B
3TO# Mosekyne? Kakue 31ekTpoHHbIe 001aKa aToMa Yriiepoa y4yacTBYIOT B 00pa30BaHUU
3TUX cBsizeit? SABnsercs au mosekyna COz moaspHON WM HENOASPHOU?

o Kakue u3 crienyromux peakuuil BISIOTCS OKUCINTEIBHO-BOCCTAHOBUTEIBHBIMMU:

a) KOH + CuCl; — KCI1 + Cu(OH)2; 6) KBr + Cl» — KC1 + Br;

B) Fe(OH)3 — Fe»03; + H20; r) Pb(NO3)2 — PbO + NO» + O2?
3aganme 2:
e 3aKOHYUTE YPABHCHHMS CIICIYIOUIMX POIIECCOB:
a) Al°-3e = B) N3 -5¢ = n) Bro + 2e =
0) S*+ 8¢ = r)Fet +le = e) Mn*? - 5e'=

Kaxkue 13 HUX SBIJISIFOTCS TPOILIECCAMH BOCCTAHOBJICHHS?

e Kakue u3 cleayronux BenIeCTB MOTYT OBITh: &) TOJBKO OKUCIUTEISIME; 0) TOJIBKO
BOCCTaHOBUTEIISIMH; B) U OKUCIUTENSIMH, U BoccTaHoBuTensamMu: Cr03, MgzP2, NaxCr04, SO,
KI, KNO,, LiCl04, KH, Fe, H202, (NH4)2S?

o VYKaXUTE TUI KXKIOU U3 CICTYIOINX OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHI:

a) P+ KOH + H>0 — PH3 + KH2P0»;

06) H2S03 + HoS — S + H20; B) KC103 — KC1 + KCIOy4;

r) NH4NO3; — N20 + H»0; 1) Cu + HNO3; — Cu(NO03)2 + NO + H»0;

e) AgN0O3; — Ag + NO2 + 02; x) Fe + Cl, — FeCls.

e MeTo10M JIEKTPOHHOTO OallaHCa COCTAaBbTE YPaBHEHUS OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX
peaxiuii, KOTOpbIe MPOTEKAIOT 1O CXEMaM:

a) HaS + K>Cr07 + HaS04 — S + Cr2(S04)3 + K2S04 + H20
06) C + HNO3 — CO02 + NO + H»0
B) Mn0; + NaBi0O3 + HNO3; — HMn04 + BiONO3; + NaNO3; + H»0
r) Nal + NalOs; + HoS04 — I + NaxS04 + H20
) Mg + HNO3; — Mg(NO03)2 + N20 + H20
e) Pb0> + MnS0s + HNO3 — PbS04 + Pb(N03)2 + HMnO4 + H20
) KMnO4 + NH3 — KNO3 + Mn0> + KOH + H»0
3) KoCr207 + HC104 + HI — Cr(C104)3 + KC104 + I> + H20
n) H2C204 + KMnOs4 — CO02 + K2CO3 + MnO2 + H20
K) CeH1206 + KMnO4 + H2S04 — C02 + MnSO04 + K2S04 + H20
JIJTs KaKI0W PeakIuy YKKUTE BEIIECTBO-OKHCIUTEIb U BEIIECTBO-BOCCTAHOBUTEID,
mponecc OKMUCICHUA 1 TPOLECC BOCCTAHOBJICHUA.
KourpoJubHnas padora
1) munoevie 3a0anusn K KOHMPOJIbHOU padome
1
1. ChopmynupoBaTh OCHOBHBIE Ta30BbIC 3aKOHBI.
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2.Macca 10 m> a3ora (n.y.) pasHa 1,25 1 -107*kr. BeluncianTe II0THOCTB a30Ta IO BOJIOPOTY
U BO3IYXY.
3. BoluncnuTe MOJSIPHYIO MacCy 3KBUBAJIEHTA METAJIA, €CJIM B €0 XJIOPHJIE MAacCOBast 10JIs
xyiopa 79,78%, MonspHas Macca SKBHBaJIEHTa XJiopa 35,45T/MOb.
4. PaccuuTaiiTe IIMHY BOJIHBI S]IEKTPOHA, €CIIM CKOPOCTh JBIDKEHHUS 2JIeKTpoHa pasHa 2-108
Mm/c.
5. Cxousbko cBoOOaHBIX d -opOuTanei comepxkurcs B aromax Sc, Ti, V?
Hanummre 351eKTpoHHBIE POPMYJIBI AaTOMOB 3TUX JIEMEHTOB.
2
1. punnun [Taynu. Ipasuno I'ynaa. 2 npaBuna KieukoBckoro.
2. Macca 87-10"°w> mapa nipu 62°C u nasnenuii 1,01-10° I1a pasna 0,24-10 kr. Berunciute
MOJIEKYJISIPHYIO MaccCy BEIIECTBAa U Macca OJHON MOJIEKYJIbI BEIIECTBA.
3. Boruncaute moinsipHyto maccy skBuBasieHTa KHSO4 B crnenyromux peakuusax: KHSOs+
BaCl, —BaSO 4 + KC1 + HCI
KHSO., + KOH = K»SO4 + H>0.
1. Beruucnute sHepruio (3B) Bo30yxeHus 31eKTpoHa B aroMe Na, eciiy napbl ero
MOTJIONIAOT (POTOH C JUTMHOW BOJTHBI 4340-10710 .
5.DHepreTuyecKkoe COCTOSHUE BHEIIHEro 3JIEKTPOHA aToMa OIMCHIBACTCS CIENYIOIIMMU
3HaYEHUSIMH KBAHTOBBIX yuced: 1 — 3; I = 0; my = 0. ATOMBI KaKMX 3JIEMEHTOB MMEIOT TaKoi
a5eKTpoH? CocTaBbTe AJIEKTPOHHBIE POPMYIIbI AaTOMOB ITHX AJIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOH CBSI3H.
2. OnpeienuTe MOJISIPHYIO MAcCy JABYXBAJICHTHOTO MeTala, ecid  14,2:107 kr
OKcHa 3TOro Meramna obpasyior 30,2:107 kr cynsgaTa Merana.
3.Beruncnure nuny cBsasu C-C1 B CCL4 1o crenayromuM JaHHBIM: IJIUHBI CBSA3EH
C-C u C1-C1 paBHBI COOTBETCTBEHHO 1,54:10'9 1 1,99-10 0.
4. ]Ins aToMa ¢ 2JeKTPOHHOM cTpykTypoit 1S22S*2P? pryiyTe B TaGMUIy 3HAUEHUS YETHIPEX
KBAHTOBBIX YHCEN: 11, |, m, ms ONpeenuTe KaKablii U3 AJIEKTPOHOB B MApAJUIEIbHOM COCTOSIHUN
Howmep anektpona ... 1234567
n..
I..
mi ...
ms ...
5. Beluucnute cpeiHIOn MIOTHOCTh MO0 BOJOPOY U MO BO3yXY ra30BOi cMecH, 00beMHbIE
noiu Ta3oB B kotopoit st CHs u CoHz paBaEI 52 11 48%
4
I. OGmiee nousiTre o pactBopax. PactBopumocTts. [IpaBuno CemMeHUYeHKO.
2.11pu cunrese ammuaka Nz + 3Hz <-> 2NH3 paBHOBecue yCTaHOBHIIOCH TPH
CIIEAYIOIIMX KOHIEHTPAIMIX BEIIECTB (MOJIb/J):
Cn2 =2,5; Caz2= 1,6; Cnnz = 3,4. Beiuucinnre KOHCTaHTY paBHOBECHS 3TOM
peaKIMu U UCXOHbIe KOoHIeHTpauuu N2 u Ho.
3.B cocTostHMM paBHOBECHSI CUCTEMBI
COz + H; <> CO + H,O
peaKunoHHAs CMeCh UMela 00bEMHBIN COCTaB:
22% CO2, 41 % Haz. 1 7% CO u 20% H-O.
Beruncnute Kp u Kc s aroit peakuuu npu 1900K.
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4. B xakoif Macce BOJIbI clielyeT pacTBOpUTh 30T OpomMuga Kaaus AJIs MOTydeHUs
pacTtBopa, B koTopoit maccoBas n1oisi KBr paBua 6%?
5
1. Pa3baBneHHbIe pacTBOPHI HEdNeKTpoauToB. JlaBienue napa. (1mu 3akon Payos).
2. Bpluncnure moisipHyto KoHueHtpamuio KzSOs, B 0,021 xotoporo coxepxkurcs 2,74
PacTBOPEHHOI'O BEUIECTBA.
3. Hanumure BbIpaxxeHHs] KOHCTAHT PaBHOBECHS CIICAYIOIIUX OOPaTUMBIX PEaKIIHiA:
1) FesO4 + 4H> <-> 3Fe) + 4H20(n)
2)4HC1+02<->2H20 + 2Cl1;
3)C + CO2<->2CO
4.11pu HEKOTOPOH TeMIepaType KOHCTaHTa PABHOBECHS PEAKIIUU
H>+ Bro<->2HBr paBna 1. Onpenenute coctaB paBHOBECHOW PEAKIIMOHHON CMECH, €CITU IS
peakiuu O0buH B3sATH 1MOe Ho 1 2 Mois Bry.
Pedepar
3a MOArOTOBKY M 3alIUTY pedepara CTyIeHT MOKeT Habpath 6 GamoB (1o 2 Oaia 3a Tpu
KOHTPOJIbHBIE PEUTHHTOBBIE TOUKH). [Ipu moaroroBke pedepara CTyIeHT JOHKEH 03HAKOMUTHCS
C OCHOBHOW M JOIOJHHUTEIBHON IUTEPATypOi, BKIIOYAs CIPaBOYHBIC H3JaHUS, 3apyOeKHbBIE
WUCTOYHUKH, KOHCIICKT OCHOBHBIX IIOJIO)KCHUH, TEPMUHOB, CBEICHUU, TpPEOYIOIUX IS
3alIOMUHAHUSL U SIBISIOMIUXCS OCHOBOIOJIAraloOIMMU B 3TOM Teme. HeoOxoammo cocTaBUTH
AHHOTAllMM K TPOYUTAHHBIM JIUTEPATypHBIM HcTouHUKAM. CTpyKTypy pedepara CTyIEHT
ompezenser cam. OlleHUBaHNE IPOBOJIUTCS C YIETOM KOJIHMYECTBA 00paOOTAHHBIX JTUTEPATYPHBIX
HMCTOYHUKOB, KadecTBa odopmiieHus: pedepara, oTBeTa Ha BOMpPOCHl 1Mo pedepary. Temy ans
pedepara CTYJIEHT MOXKET MPEATIOKUTh caM, JTHO00 BBIOPATh U3 MPEATOKEHHBIX.
1) nepeuenv mem peghepamos
HcTopust OTKpBITHS paAMOaKTUBHBIX METAIIJIOB.
MeTto161 KOH(DOPMALIMOHHOTO aHATH3A.
OCHOBHBIE TIOJIOKEHUS TCOPHH TOTTOXUMHUYCCKIX PEaAKIIHIA.
Koopaunnammmonnas treopus BepHepa.
Koopaunarmonnsie coeTMHEHUS ¢ OMOTUTaHIaMH.
TepmonnHamuueckas M kuHeTHueckas ycroiunsocts KC.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
buonoruueckue GpyHKIIMU OMOMETAIIOB.
Kpuockonus. 0ymnmunockomnusi. Bo3MokHOCTH METO/IOB.
Dnektpodopes. Dnekrpoocmoc. [IpuMenenne Ha MpaKkTUKe.
Jucnepcubie cucteMbl. Komnouasl.
[TpocTpaHCTBEHHO-BpPEMEHHAST CAMOOPTaHU3aUs B (PU3UKO-XUMHUYIECKHX CHCTEMaX.
Teopus KpUCTATITMIECKOTO TIOJIS JIUTAH/IOB.
MeTo/1bl AUCTIEPCUOHHOTO aHaIu3a.
Tecr
B TedeHnue cemecTpa CTYIEHT MPOXOAUT MPOMEXKYTOYHOE TECTUPOBAHHE IO TpPEM
Toukam. Kakjgas peWTHHTOBas TOdYKa OIEHUBAeTCs MakcuManbHOo B 6 OamioB (100%
BbITOTHEHUS 30 KOHTPOJBHBIX 3aJaHMIA).
Crynent, HaGpasmmii 92-100% mnonyuaet 6 6amnos; 67-91% - 5 6amnos; 51-66%- 4
6anna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 Oam.
1) munoewvie mecmoewie 3a0anus
1. Camonpou3BOJIBHBIN paciiaj] MOJIEKYJ paCTBOPEHHOIO (MHOI' 1A - pacIUIaBIEHHOTO)
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BElIleCTBa Ha KATHOHBI U AHHMOHBI HAa3bIBAETCHL. ..

-1 DJIEKTPOIU30M

- MIOHHOM ITPOBOJUMOCTBIO

-: TOMOT€HHBIM KaTaJIu30M

+: 3NIEKTPOIMTUUECKON TUCCOIaen

I: T3 195 Tema 6-0-0

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

+: cTeneHb AUCCOLMALIUN

-2 MOJISIPHYIO KOHIICHTPAIIMIO pacTBOpa

-: pH pactBopa

- KOHCTaHTY TUAPOIU3a

4.K cUJIBHBIM 3J1€KTPOJIUTaM OTHOCHUTCH. .

+: XJIOpU HaTpUs

-1 CEpHUCTAsI KHCIIOTa

-: Cynb(UT Kaus

-1 YKCyCHasl KUCIIOTa

5. Uemy paBHa xoHueHntpanus noHoB H B pactBope KOH ¢ konuentpanueii 0,01 Monb/n
MIPH YCJIOBUH, YTO THAPOKCHU/] KUl TPOIUCCOIIMUPOBAIT HALIEIIO

+: 10-12 monw/n

-2 0,01 momp/n

-: 10-14 momb/n

-1 IOCKOJIBKY PAacTBOP ILIEIOYHON, B HEM HE MOTYT MPUCYTCTBOBaTh HOHBI H+ (T. e. [H+] =
0)

6. Paccuuraiite pH: a) consiHOM KucnoThl ¢ koHeHTpauuei 0,1 Momb/i; 6) BogHOTrO
pacTBopa ruApOKCUIa Kallus ¢ KoHIeHTparuei 1,0 Monb/1, cunTasi, 4To yKa3aHHbIE BEIIECTBA
JTUCCOLIUUPYIOT MOJIHOCTHIO

-1a)7;,06)7

+:a) 1;0) 14

-2a)14;06) 0

-1a)2;0) 12

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

-: K1> K2<K3

-1 KI<K2<K3

+: KI>K2>K3

-: KI<K2>K3

8. Crenens aucconuanuu cynbdarta HaTpus B pactBope 100%, konnentpanus conu -0,4
MOJIB/J1. YeMy paBHBI KOHIIEHTpAIIM aHUOHOB M KATHOHOB B JIAHHOM pacTBope?

+: 0,4 u 0,8 MOIB/TI COOTBETCTBEHHO

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

-: 0,14 u 0,56 M0OJIB/TI COOTBETCTBEHHO

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

20. ITorenumanm BOJOPOIHOTO 3JIEKTPOIA 3aBUCUT OT

+: KoHnieHTpamnum HOHOB BOJIOPOa B pacTBOPE

-: JlaBrieHust Bo1opoJia B Ta30Boil ¢aze

-: Temneparypsl
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-: AKTUBHOCTH HOHOB

21. Cymma Bcex K03(h(UIIMEHTOB B MOJICKYJIIPHOM YPaBHEHUH PEaKIUH
CrCl3+NaClO+NaOH=Na>CrOs+ ... paBHa

+: 31

- 14

-1 12

-2 10

22.: B aToMe renusi BaJ€HTHbIE 3JIEKTPOHBI pa3MEIIeHbI IO OpOUTAIIIM

-1 1sl

-1 2sl

- 1s2

+: 252

23. Yucno BaJEHTHBIX IEKTPOHOB Yy aTOMa KaJIbLIUs

-1

+:2

-3

-4

24.OKuCANTENHHO-BOCCTAHOBUTEIBHBIC MOTEHIIMAJIBI 3aBUCST OT

-: KoHLIeHTpauuy OKUCIUTEIbHOW U BOCCTAaHOBUTENILHON (JOPM BEILIECTB

-1 TeMIIepaTypbl

+: pH cpenbl

-: [Ipuponasl pacTBOpHUTENS

-: JlaBrnenus

25. V3 nepeyunclieHHbIX HUKE BELIECTB CAMBIM CHJIBHBIM OKHCITUTENIEM SBIISETCS ...

-: [InaBuKOBas KucIOTa

+: ¢pTop

-1 KUCJIOPOJ

- IJIaTHHA

26. CtenieHb OKUCIICHUS KUCIOPOa: a) B BoJie, 0) B MEPOKCHJIE BOJOPOAA COOTBETCTBEHHO
paBHBI

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

+: +6; +6

-1 4+6; +3

- 43; +6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeThTE NpaBUIIbHBIN OTBET

K peakiusiM BHyTpUMOJIEKYIISIPHOTO B3aUMOIEUCTBUSI OTHOCATCS

.. 2KCI0, ——2C1+30,

_. 2Na+Cl, ——2NaCl
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_. CaCO, ——>CaO + CO,
_. 2NO, + H,0—'— HNO, + HNO,

29. OTMeTbTE ITpaBWIbHBII OTBET

- + 2+
B nonnom yparenun MnOs + H,0, +H™ = Mn™ +0,..

" cyMMa Bcex K03 duumeHTon
paBHa

+: 26

-:43

-1 28

- 48

30. OTmMeThTe NMPABUIBLHBIA OTBET

CyMMa K05 bHIHEHTOB B PEaKiIam K,Cr,O0, +KI + H,50, - 1, +Cr,(5S0,), +.

- 27
+:29
- 17
- 19
31. OTmeTbhTe NPaBUIBLHBIA OTBET

" paBHa

HpI/I MOIaJaHUuM KEeJIC3HOU CTPYKKHU B CUJIbBHO HArp€Tyr0 KOHICHTPUPOBAHHYIO CCPHYIO
KHCJIOTY BO3MOXKCH CJ'ICI[}/IOH_II/Iﬁ mpouecc

-: Fe+H>S04=FeSO4+H, T

-: Fe+,S04=FeSO4+H, T
-: Kene3o maccuBUpyeTCs] KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM, IO3TOMY PEAKLIMS HE
MPOUCXOJIUT

+: 2Fe+6H2S04=Fe>(S04)3+350: T +6H,0

32. I'eometpust nona NH4+ onuceiBaercs ¢urypoit
+: Tepadip

-: KBapar

-: TpeyronpHas nupamuga

-: YceueHHas nupaMuia

33. Kakoil MeTaiul He pearupyeT ¢ 0XJakI€HHOW KOHLEHTPUPOBAHHON a30THON KUCJIOTOW?

-:Cu

+: Fe

-1 Ag

+: Al

34. IIpu B3aMOAECHCTBUM KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C IIMHKOM B KaU€CTBE
ra3000pa3HOro MPOIyKTa MOJYYEH ...

-: Kucnopon

-: Bomopon

+: Okcun azota (IV)

-: AMMHak

35. Ilpu B3ammoielicTBIH pa30aBICHHON a30THON KHUCIOTHI C MEBIO B KAUECTBE
ra3000pa3HOro MPOIYKTa MOJYYEH ...

-: Bomopon

- Okcup azora (IV)

+: Okcun azota (II)
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-: Menp He pearupyeT ¢ a30THOM KHUCIOTOM, OCKOJIbKY HAXOJIUTCS B PSAY AKTUBHOCTH
METAJIJIOB IIpaBee BOJOPOAA

36. Ilpu B3auMoelicTBUN Pa30aBIEHHON a30THOM KHCIOTHI C MEBIO B KAUECTBE
ra3000pa3HOro NPOAYKTa MOJTYYEH ...

-: Bomopon

- Okcup azora (IV)

+: Oxcup azora (I1)

-: Menp He pearupyer ¢ a30THON KUCIOTOM, MOCKOJIbKY HAXOAUTCS B PSIIy aKTUBHOCTHU
METaJIJIOB IpaBee BOJOPOaa

37.: I1pu a51eKTpoan3e paciuiaBa XJopu/ia HaTpHUsl Ha aHoJie BhIACIMIIOCH 56 11 xjopa. Macca
00pa30BaBIIETrOCsS] METAUIMYECKOTO HATPUS PaBHA ...

+: 1151

-2 100r

- 120r

-: 2 MOJIb

38.Xumuueckue CBOMCTBA BOJIOPOIa B HAMOOJIbIIEH CTETIEHH HAaIOMHUHAIOT CBOMCTBA ...

+: I'anoreHos

-: Xpoma u Maprasua

-: biraropoiHbIX ra3oB

+: [IleT0YHEBIX METAILIOB

40. PactBopHI 1I€704U€H CITIOCOOHBI PearupoBaTh CO CIAEAYIOIIMMH MPOCTHIMHU BEIIECTBAMU

-: Cla, S, Na, Br, Si

- C,0., P, F, Si

-: Ib,Zn, Cu, S, Mn

+: Brp, S, P, Si, Zn

41. CKoJIbKO IPaMMOB I'MJIPOKCHA KaJIbIMsI MOKHO MOJIYYHUTh U3 6,4 T kapOua KaibLus?

+:74r

- 148

- 3,7r

-: 'uapoxcu KanbIus OJIy4aroT He U3 KapOuaa Kaublivs, a U3 kKapOoHaTa KaabIus

44. Haunbonee ycTONYMBBIC CTETICHU OKUCICHUS XJIOPA B COETUHEHUSIX

-1 +6

+: +7

+: +1

+: -1

=143

47. I'anoreHoBOAOPO, KOTOPBIA MOJY4atOT B IPOMBIIIJIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HCI

- HF

-: HBr

-: HI

-: HAt

48. CamMblil CHIIbHBIN BOCCTAHOBUTEL CPEAU TAIIOTEHOBOIOPO/IOB

+: HI

-: HCI

-: HF

20



-: HBr
-: HAt
49 Ilpu Haceimennu BogHoro pactsopa KOH xmnopom mpu temneparype 100C oGpasyetcst
+: KCl1
+: KCIO
-: KCIOs
-: KCI1O,
-1 KClOg4
50. [1pu B3auMOI€MCTBUM YIJIEPO/ia ¢ KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOM BBIACINIOCH
13,44 n ra3zoB (H.y.). Paccuuraiite Maccy yriaepoja, BCTYIUBIIETO B PEAKIIHIO
- 10r
20T
+:24r
-:3,6r
3ananus K 1a00paTOPHBIM padoTam
[To xaxx/10#1 paboTe CTYACHT JOJHKEH MPEICTAaBUTh OTYET, COJIepKaliil Ha3BaHUE paOOTHI U
pacreyaTKy pe3yJbTaToOB BBIIOJIHEHUS 3aJaHuil. 3a BHIIOTHEHHUE U 3aLIUTY JIa0OpaTOPHBIX padoT
CTyZIEHT MOXeT HabpaTh 18 GamioB (1o 3 6auia B KaXIyl0 pEHTHHTOBYIO TOUKY).
5.1. OueHouHble MaTEPHAJBI JAJI MPOMEKYTOUHOI aTTeCTaAlMU

[TpomexyTouHas aTTecTanus NPOXOJAUT B (opMe IK3aMeHa BO 2 cemecTpe. 3ajaHue Ha
3a4eT COCTOMT M3 337a4y U ABYX TEOPETHUECKUX BOIIPOCOB. DK3aMEHAllMOHHbIHM OMUJIET BKIIIOYaeT
JIBa TEOPETHUUECKUX BOIpOca M OJHY 3ajauy. Ha 3auere u 3K3aMeHe CTyIEHT MOKET HaOpaTh
MakcuMyM 30 Oaios.

Bonpocsl k 3k3aMeny

1 Oco0eHHOCTH 3IEKTPOHHOI'O CTPOEHHUS aTOMOB B IJIaBHBIX M MOOOYHBIX MOATPYIIAX,

2 Tunel xumuueckod cBsi3u. KoBaneHTHas cBsi3b U €€ Buipl. CBOWCTBa U CIIOCOOBI
oOpa3zoBanusi. OCHOBHBIE MOJIOKEHUS METOJ1a BaJIeHTHBIX cBsi3eit (MBC). BanenTHOCTH aTOMOB €
no3uuun MBC. I'mOpunuszanms aToMHbIX opOutaneid. Tumbl ruOpuauzalvu. c- U n- CBS3H.
JIOHOpHO-aKIENTOPHBIA MEXaHN3M 00pa30BaHMs KOBAJIEHTHOH CBSI3H.

3 Honsl. MonHas cBa3p. CBoiicTBa MOHHOH CBs3U. Kpucrannudeckas pemierka. AToMHas,
MOHHAsI, MOJIEKYJISIpHAsl U METAJUIMYECKHE PELIETKU. 3aBUCHMOCTb CBOMCTB KPHCTAJUIMUECKUX
BEIIECTB OT TUIIa XUMHUYECKOH CBSI3U.

4 Metannel 1 HeMeTamibl. OKCHIbI, KHCIOTBI, OCHOBaHUS W CoOJu. be3paziauunbie u
coneoOpa3yromue okcuabl. OKCUAbl OCHOBHBIE, KUCIOTHBIE U aM(poTepHble. MI3MeHeHre CBONCTB
OKCHJIOB B 3aBHCHMOCTH OT IIOJIO)KEHHsS aTOMa B IIEpPUOAMYECKON cucteme. KucnoTsl, nx
KJaccuuKkanus 1 HOMEHKIaTypa. M3MeHeHHe CBOMCTB KUCIOT B 3aBUCUMOCTH OT MOJOXKEHUS
LEHTPAJIbHOTO aToMa B IEPUOJNIECKON CUCTEME.

5 CoBpemeHHass Teopusi KUCIOT M ocHoBaHuii. Teopust bpencrena-Jloypu. Kucnorel n
ocHoBaHus JIpronca.

6 Buyrpennss sHeprus u dHTabNus BemectBa. [lonstue o6 sHTponuu. I[lonsTus o6
sHepruu ['m66ca oOpa3oBaHMsI BEIECTB. DHTAIBIUNHBIA U SHTPONUNHBIA (PaKTOPHl MPOIIECCOB.
Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKITHIA.

7 Cxopocth peakiuu. CKOpPOCTh peakIMM B TOMOTEHHBIX M TE€TEPOr€HHBIX CHUCTEMaX.
HctuHHas ckopocTh peakiuu. DakTopsl, BIUSIOIME HAa CKOPOCTh XUMHUYECKHX PEaKLUM.
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3aBUCUMOCTb CKOPOCTH XMMHMYECKUX PEAKIMM OT KOHIIEHTPALMH PEAarupyrolnX BEIIECTB. 3aKOH
neiictBust Mmacc. KoHCTaHTa CKOPOCTH peakiuu U ee PU3NISCKUil CMBICIL.

8 3aBUCHMOCTb CKOPOCTH XMMHUECKOW peakuuu oT Temneparypsl. [Ipasuno Bant — [N'odda.
DHeprus aKTUBALUH U TETJIOBOH 3(h(HEeKT XUMUYECKOH PeaKInu.

9 3aBUCHMOCTH CKOPOCTHM XMMHYECKOW peakLUUu OT TEMIEpPATyphbl, SHEPTUU aKTUBALUU U
SHTPONMH aKTUBALMK. YpaBHEHHE AppeHuyca.

10 Katanu3. Katanmutuueckue peakiuu. OCOOEHHOCTH KaTAIUTHYECKUX MPoIeccoB. Teopus
TOMOTEHHOTI'O U T€TEPOre€HHOr0 KaTaau3a.

11 HeoOpatumble U oOpaThMble XUMHUYECKHE MpOIecChl. ['OMOreHHble M TeTepOreHHbIE
paBHoBecus. KoncranTa paBHOBecus. BnmsHue pa3nuyHbiX (AKTOpPOB Ha XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Ilarense.

12 PactBopuMOCTb. BiusiHMEe Ha pacTBOPUMOCTH IPUPOJBI KOMIIOHEHTOB, TEMIIEPATYPHI U
JaBieHusl. [laBieHne HachIIEHHOT0 lapa Haj pacTBopoM. 3akoH Payins. Temneparypsl KuneHus
U Kpuctaumzanuu. Kpuockomnus u 30yIIH0CKOMuUS.

13 Teopust  anekTponuTudeckord guccoruanuu  Appenuyca. CunbHble U cliabbie
anekTponuthl. CreneHp 3nekTpuueckor aucconuammu (3]) u ee CBA3b C HM30TOHUYECKUM
koadp¢unmentom. Koncranra aucconuanuu. 3akoH pazbasnenuss OctBanbrna. Jlucconumanus
BOJAbl. 3aKOH JEMCTBYIOLIMX Macc. ABTONPOTONM3 BOJbL. VIOHHOE NPOU3BENEHUE BOJbI.
Koncranra aBronporonmsa Bogopousiii moka3atennb. bydeprbie pactBopsl. BydepHas eMKkocTs.
[TporonuTnyeckue peakuuu. BHYTpUMONEKyJIsSpHBIE KHCIOTHO-OCHOBHBIE B3aUMOJEHUCTBUS,
ONPEAEIISIONINE HEYCTOMYMBOCTD KUCIOT OCHOBAHUM U COJICH.

14 IIporonu3 (ruaponus) coneil. MoHHbIE ypaBHEHUS peakIUH MHPOTOiHn3a (THUIPOIH3A).
Pasznuynsle Tunbl ruaponusa. KoncranTa u crenens nporonusa (ruaponusa). Ee 3aBucuMOCTh OT
KOHIIEHTpalluu U Temmneparypbl. HeoOpatumelit npotonu3 (ruaponus). [Iporeccs nmporonusa
(ruaponusa) B IpUpoe..

15 OxuCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuuu. N3meHeHne OKHUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BEILLECTB B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B Ipynmnax u
nepuogax. CreneHb OKUCIEHUs. TUIBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. Biusuue
TEMIEPATYPbl, KOHIEHTPALUU PEareHTOB, UX MPUPOIbI, CPEIbI U APYTUX YCIOBUN Ha IPOTEKaHHUE
OBP. HampaBienue npoTekaHUs OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. XuMHUecKue
HMCTOYHMKH AJIEKTPUUECKOTO TOKA - FaIbBAHUYECKHUE PJIEMEHTHI.

16 DnexTponu3 paciulaBOB U BOJHBIX PACTBOPOB 3JIEKTPONMTOB. KaromHble M aHOJHBIE
npoueccsl. Koppo3usi MeTamioB M MeTonbl 3aliuThl oT Hee. OCHOBHBIE METOIbI 3alIUTHI OT
KOPpO3UH.

17006mas xapakTepuCTHKa 3JIEMEHTOB HOArpynnbl Meau. CBOWCTBO, MONY4YEHHE U
npuMeHeHue. Baxuelmme coenuHeHus Meau, cepebpa W 3010Ta.  OKHCIHUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA IMPOCTHIX BEHIECTB, OKCHUIIOB U
rupokcuioB. OO1as xapakTepucTUKa 3JIEMEHTOB MOATrPYNIbl IMHKA. O0I1as XapakTeprucTHKa.
CBolicTBO, IOJTyYEHUE U NIPUMEHEHHE. BakHeNIIne COeIMHEHNUS 2JIEMEHTOB MOATPYIIIBI [IUHKA.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA. KMCIOTHO-OCHOBHBIE CBOMCTBA ITPOCTBIX
BEIIIECTB, OKCUJIOB U THJIPOKCUAOB. OOmas XapakTepHCTHUKa 3JIEMEHTOB HMOATPYIIBI XpOMa.
ITomyuenue, cBoiictBa UM npuUMeHeHHE. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
coenuHeHu. KuCIOTHO-OCHOBHBIE CBOWCTBAa MPOCTHIX BEIECTB, OKCHJIOB U THAPOKCHJIOB.
OO61as xapakTepucTHKa 3JIEMEHTOB MOArpynbel Mapranua. [lonydyenue, cBoiCTBa U TPUMEHEHHUE.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX
BEIIECTB, OKCUIOB U THJIPOKCHIOB. BaxkHelne coeAMHEeHUS.
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18 bop u amomunuii. [Tonydenue u cBoiicTBa. OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA

uXx coeauHeHuil. [[puMenenne cniaBoB Ha OCHOBE aTFOMUHUA.

19 Yrnepoa u kpemuuit. [lonydyenue u cBoiictBa. Baxkneitue coegunenus. OKUCIUTENbHO-

BOCCTaHOBUTEIILHBIE CBOMCTBA COSIUHEHUH.

20 OcHOBHBIE TIPEACTABUTENH MPEEIbHBIX YTI€BOA0POA0B. M30Mepust 1 HOMEHKIIATYpa.

21 Cioco0rb1 IMOJIYYCHHA, XUMHYCCKUC CBOMCTBa IMIPUMEHCHUC IIOJIMMEPOB U OJHUTI'OMEPOB.

[Ipumenenue

6. Metoanueckue mMarTepuajbl, ONpeejsONde MPOUeIyPbl OLEHUBAHUS 3HAHWUIA,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH
6.1 Pe3yabTaThl 0CBOEHUSI Y4eOHOM TMCUMILUIMHBI, OJIe:KaNUe POBEPKe

3AaKOHOB H METOI0B
€CTECTBCHHBIX HAYK U
MaTEMaTHUKH;

KonTpoaupyembie HNuaukaropsbl Pe3yabTaTsl OueHo4yHbIE
KOMIETEeHI[UH (4aCTh JTOCTUKEHUS o0yueHust cpeacTsa
KOMIIEeTeHIN i) KOMIIeTeHIIU I
OIIK - 1 OIIK-b.1.1 3HaTh: MIPaKTUYECKOe
Crocoben AHanu3upyeT 3a/1auy, | - CYIIHOCTb YYEHHs O | 3aHSTHE,
AHAM3HPOBATE BblIeNsieT  0a30BbIE€ | IEPUOJUYHOCTH U €T0 POjb | JabopaTopHas
— COCTaBIISIOLIUE nis MIPOTHO3UPOBAHUU | paboTa,

o HOII6I/IpaCT METOABI | CBOUCTB XUMHYCCKUX | TCCTUPOBAHUC,
npodeccHoHaILHOH pelieHus 3JIEMEHTOB u UX | KOHTpPOJIbHAS
ACATEILHOCTH HA | ecTeCTBEHHBIX HAYK U | COCIUHCHUI, pabora,
OCHOBE IOJIOJKEHHUH, | MATEMATHKH; - KBAHTOBO-MEXaHUYECKOE | IK3aMeH

CTPOEHHE aTOMOB, MOJICKYJI
1 XUMHUYECKOH CBSI3H;

- OCHOBHBIE  KJIACCHI
HEOPTraHWYECKHUX BEIIECTB,
CBOﬁCTBa X THUIINYHBIX
NpPEICTaBUTEIIEH;

YMmerThb:

- KpUTHYECKU OLIEHHBATH

CBOM  JIOCTOMHCTBA H
HEJIOCTaTKH;

- TPOBOAMUTH PACYETHI IO
TEPMOXUMUYECKUM
YpaBHEHUSIM PEaAKIIUIA;

- IIPEACKa3bIBATh
TEPMOJIUHAMUYECKYIO

BO3MOYKHOCTh TPOTEKAHUS
XAMHYECKUX PEAKIUN;

- pemiaTb  pacyeTHBIE
3aJ1aun.

Baagers:

- HaBblkaMH pabOTHI ¢
pacdeTHbIMH  popMyTamH,

pemiatb  pacyeTHble U
IKCIIEPUMEHTAILHBIC
3aa4u I10 XUMHH,

- crocodbamu
MOJICTTUPOBAHUS

OKCIICPUMCHTA 11O XHUMHUH.
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OIIK-2 Cnoco0en
(popmymmpoBarb
3aja4u
npogdeccuoHaIbLHOM
AeATeJIbHOCTH
OCHOBeE

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

OIIK-b.2.2 I'pamoTHO
U apryMEHTHPOBaHHO
dopmupyet
CcOOCTBEHHbIE
CYXJICHUSI U OULECHKHU
Ha OCHOBE 3HAHUH IO
PO UIBHBIM
paszienam
MaTeMaTHYeCKUX |
€CTECTBEHHO-
HAYYHBIX JUCIHUILIIUH

3HaTh:

- OCHOBHBIC XHUMHYCCKHUC
TTOHATHS;

- OCHOBHEIC
HOMEHKJIATypbl
XUMHYECKUX COCIMHECHUM;
- OCHOBHBIE 3aKOHBI XUMHH,
XUMHYECKOU
TEPMOJIMHAMUKH,
3JEKTPOXUMUU 31
KUHCETHKH;

- XHMMIO 3JIEMECHTOB U HX
COCTUHEHUN.

YMmerh:

- MNPUMEHATh XHUMHUYECKHUE
TEOPHUH i 3aKOHBI,
KOHIIENIIIUK O CTPOCHUU M
PEaKUUOHHOM
CIIOCOOHOCTU
HEOPraHUYECKUX BEIIECTB;
Baagers:

- crmocob6amMu OpUEHTAIINH B
po(heCcCHOHATLHBIX
HUCTOYHHMKAX HMH(POpMAIIUH
(>KypHaIbl, CalTHlI,
oOpasoBarebHbIE
HOpTAaJIbl);

- TEXHOJIOTUSIMU
CaMOPETYJISIIINU U
camoo0pazoBaHus

IpaBuia

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

6.2 Illkana oueHNBaHUsI IVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHUs

6.2.1 Texymmii u pyOe;KHbII KOHTPOJIb
B pamkax Tekymiero u py0exHOro KOHTPOJIS 110 IUCHUIUIMHE CTYJEHT MOXKET HadpatTh 10

70 Oa1oB

Cemectp

[IIxana oneHUBaHUS

0-35 oamnoB

36-50 6amioB

51-60 6amnos

61-70 OamnoB

YacTuuHOE moceuieHue
ayIUTOPHBIX 3aHATHMH.
HeynosnerBopuresbHo
e BBINTOJTHEHHE
1a60PaTOPHBIX u
MIPaKTUYECKUX padorT.
IInoxas moAroToBka k
0aIIbHO-PEHTHHT OBBIM

MEPOIPUSITHSIM.
CryneHr HE
JIOITYCKaeTCs K
IIPOMEKYTOUYHOHN
aTTecTalun

Ilonnoe nau yacTUYHOE
MOCeIIeHNE
ayAUTOPHBIX 3aHATHI.
YactuuHoe
BBINOJIHEHUE U 3aIluTa
1a60PaTOPHBIX u
MPaKTUYeCKUX pPadoT.
Brimonnenne
KOHTPOJBHBIX  paboT,
TECTOBEIX 3aJaHHi Ha
OLICHKH
«YJOBIIETBOPUTEITHHO.

TlomHoe nm
YaCTUYHOE
MOCeIIeHNE
ayIUTOPHBIX
3aHATUH.

ITosHOE BEHIIOJTHEHHE
M 3aIuTa
71a00paTOPHBIX U
MPAaKTUYECKHUX PaboT.
Brimonnenne
KOHTPOJBHEIX padoT,
TECTOBBIX 3aJJaHUH Ha
OIICHKH «XOPOIIOY.

Tlommoe MOCEIICHNUE
ayJIUTOPHBIX 3aHATUH.
ITonHOE BEITIOJIHEHHE K
3amTa J1abopaToOpHBIX
51 MPAKTHYECKHUX
3aHATHH. BeInonHenne
KOHTPOJIBHBIX ~ Pador,
TECTOBBIX 3aJaHMil Ha
OLICHKU «OTJINIHOY.
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6.2.2 TlpomexyTOUYHASI ATTECTAIUA
OrneHka pe3ysIbTaTOB OCBOCHHUS y4E€OHOW MHUCIMIUIMHBI BO 2 CEMECTpe MPOBOIUTCS IO
IIKaJe, NCIO0Jb3yeMON Ha IK3aMeHe:

Cemecmp

IlIkana ouenusanus

Heynosaersopu
TEIBHO
(36-60 6amoB)

Y nosnerBopuren
BHO
(61-80 6amoB)

Xopo1o
(81-90 6amoB)

OT1iIM4HO
(91-100
6aJoB)

1 Crynent umeet 36-60
0alyIoB MO0 HKTOram
TEKYILEro u
PYOESIKHOTO KOHTPOJIS,
Ha DK3aMEHE He aall
IIOJIHOT'O OTBETA HU Ha
OJIMH BOTIPOC.
CryneHr umeer

36-45 OGamnoB 110
UTOTaM TEKYIIEero |
pyOexHOTro KOHTPOJIS,
Ha  DJK3aMeHe  jall
MOJIHBIN OTBET TOJBKO

Crynent umeer 36-50
0aloB [0  HUTOraMm
TEKYIIET0 U PyOEIKHOTO
KOHTPOJISI, Ha 9K3aMEHE
Jad IOJHEIA OTBET Ha
OJIMH BOIIPOC u
4aCTHYHO (TTOJHOCTHIO)
OTBETUJI HA BTOPOM.

Crynent mmeer 46-60
0amIoB IO  HTOTaMm
TEKYIIETO U PyOEIKHOTO
KOHTPOJISI, Ha 9K3aMEHE
JaJl TOJHBIM OTBET Ha

CryaeHT umeer
51-60 6amioB mo
UTOTaM TEKYIIEro U
PYOESKHOTO KOHTPOJIS,
Ha 3K3aMCHE Jaj
MOJIHBIN OTBET HA OJTUH
BOTIPOC ¥ YACTUIHO
(TIOTHOCTBI0) OTBETHIT
Ha BTOPOIL.

Cryzaenr umeer 61
— 65 GaJUIOB MO UTOTaM
TEKYIIETO U PyOEKHOTO
KOHTPOJIS, Ha SK3aMECHE

Crynentr umeet 61-
70  OGammoB 1O
UTOTaM TEKYILEro H

pyOexxHOTrO
KOHTPOJIS, Ha
9K3aMEHe nai

MOJIHBI OTBET Ha
OIWH BONPOC W
YaCTUIHO
(TIOTTHOCTHI0)
OTBETUJI Ha BTOPOH.

Jaj MOJIHBIN OTBET Ha
OJIH BOTIPOC U
YAaCTUYHO OTBETHUJI HA

Ha OAWH BOIIPOC OJIMH BOIpocC N
HYaCTUYHO OTBCTHUJI Ha

oba Bormpoca.

Crymentr wumeer 1o | BTopoil. CTyIeHT uMeeT
WTOTaM TeKymero u | 66-70 6ammoB mo
pPYOEXHOTO KOHTPOJISL | UTOTaM TEKYIIETO
61-70  GamoB  Ha | pyOEKHOTO KOHTPOJI,

9K3aMeHe  He  Jan
MOJIHOTO OTBETa HU HA
OJIMH BOTIPOC.

Ha 9K3aMCHE) Jal
MTOJTHBIH OTBET TOJBKO
Ha OJIMH BOIPOC.

7. YueOHO-MeTOoANYeCKOoe o0ecnedeHre AN CIMIIIMHbI

7.1. OcHoBHas1 JUTEpaTYypa

1. 'munka H.JL. O6mas xumus: yueOHUK ansi 6akanaBpoB-18-e uza. mepepad. u Aom. —
M.:U3n. FOpaiit:, 2015. - 898c.

2. I'munka HJIL. 3anaun u ynpaxHeHus 1o oOmeld XumMuu: y4eo.-nmpakTid. nmocodue Juist
OakanaBpoB. 14-e uzn. nepepad. u non. — M.: Uza. FOpaiirt, 2014. — 236 c.

3. KapoB A.A., OmpoeBa P.3., XKunosa C.b., Xacanos B.X., Mupzoes P.C. Xumus
KOOPJIMHAIIMOHHBIX coeauHenuit. Metona.mocodue- Hanpunk: Kab.-bank. Ya-1, 2012. -64c.

7.2. JlonotHUTEIbHAS JJUTEpPaTypa
1.  Ksapos A.A., Myxkoxesa P.A., KoukapoB XX.A. u np. OOmiast u HeopraHudeckas
xuMus: Yuedbnoe nocooue. -Hanpunk Kab.-bank. Yu-t, 2013. -63c.
2. .llaBnoB H.H. O6mmas u Heopranudeckas xumusi. — M: Ipoda, 2014.
3. Koposun H.B. O6mas xumusi. — M.: Beicmras mikona,2014.

4. Jyaunckuit  I'.Il. Kypc xumum. OOmas Xumus, XUMHUS KOHCTPYKIIMOHHBIX
Marepuanos. —M.: Beiciias mxoua, 1985.
5.  Tperbsxos FO.JI. Heoprannueckast xumust. XUMHUS JIEMEHTOB: Y YeOHUK JIJIsl BY30B:

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

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

7.  IlpaiiBep 3./1. Heopranuueckas xumus. B 2 Tomax. - 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: 3aJjaHusl U METOJUYECKHEe PEKOMEHJAlMU JJisi CaMOCTOSTeNnbHOW padoThl. Hampumk:
Kabapauno-bankapckuii Yausepcurert, 2011- 55 c.

2. TxamokoB H.W., KapoB A.A., Yepkeco b.X., Bunmmxkesa M.K. OOmas u
HEOpraHWYecKass XUMUs: 3ajaHus U MeToauueckue pexomenpanuu. — Hampuuk: KabGapauno-
bankapckuit Yuusepcurer, 2009. — 47 c.

3. Ksapos A.A., Ompoesa P.3., XKwosa C.b., Xacanos B.X., Mupsoes P.C.
XvMyis KOOPAVHAIIMOHHBIX coenmHeHm.Mertop.mocobme- Hammpumk: Kab.-bank. YH-T,
2012. -64c.

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

5. TxamokoB H.W., KsapoB A.A., Yepkeco b.X., Bunmmxera M.K. OOmas u
HEOpraHuyeckas XuMus: 3aJlaHds U MeToAuudeckue pekomenmanuu. — Hanpumk: KabGapauno-
bankapckuit Yausepcurert, 2009. — 47 c.

8.XacanoB B.B., XXunosa C.b., Bunnuxesa M.K., Uepkecos 3.A. Xumusi: JlaboparopHblit
npakTukym — Hanpuuk.: Ka6. - bank. yu-1, 2011. — 99c.

9.Xacanos B.B., Ksapos A.A., XXunosa C.b. u ap. Xumusa HemeramioB JlabopatopHblit
npakTukym — Hanpuuk.: Ka6. - bank. yu-1, 2012. — 39c.

10.Koukapo XK.A., Ksapop A.A., TxamokoB H.HU., Tem6oroB b.K. OO6mas wu
HeopraHuyeckas Xumus: mabopatopusie padotsl — Hanmpunk.: Kab. - bank. yu-1, 2010. — 124c.

7.4. llepuoguyeckue u3IaHus
1. ’)KypHan HeOpraHM4ecKo XuMuUu
2. XKypnain o61ieit xumMun
3. XKypnan ¢puznyeckoit XuMmuu

7.5. UHTEepHET — pecypchl

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 Ilepeyenb npogeccHOHAIBHBIX 023 JaHHBIX U HH(POPMAIIHOHHO-CIIPABOYHBIX
cHUCTeM

1. http://www.dissaslru - DB PI'B -  DnekrpoHHble  BEpCHMM  IOJIHBIX
TEKCTOB JuccepTanuil u aBtTopedeparoB u3 Gponaa Poccuiickoii rocyapcTBeHHON OMOIHMOTEKH

2. http://elibrary.ru - DnekTpoHHas OMOIMOTEKa HAYUHBIX ITYOJUKALIUHI.

3. http://polpred.com - O630p CMU Poccuu u 3apydexnbs. [ToaHble TEKCTHI + aHATUTHKA U3
600 u3ganuii o 53 orpacism

4. https://www.gost.ru/portal/gost//home/standarts - PegepanbHoe areHTCTBO MO TEXHUYECKOMY

perynmpoBaHuio 1 MeTposormm
6. http://www.consultant.ru/ - cupaBo4yHo-npaBoBas cucreMa Koncynpraur [1imroc

7.7 IlporpammHoe o0ecrieueHne COBpeMEeHHbIX HH(POPMAIIHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHii

MoiiOduc Cranmaptasnid, Ne V 2123829, Kaspersky Endpoint Security Crangaptasii Russian Edition Ne
munen3uu KL4863RAVFQ, Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1
(1-9) Education Named License 65297997BB01A12, Foxit PDF Reader, 7zip
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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://elibrary.ru/
http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts

8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

3aHATUSA 1O JUCLMILIMHE MPOBOJAATCS B CIELHUAIBHBIX MOMEIIEHUSAX (AyAUTOPUAX) IS
IPOBEICHUS 3aHATHH JIGKIIMOHHOTO THIIA, TPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH, IPYIIIOBBIX
U HHIUBHUIYalbHBIX KOHCYJbTAllUH, TEKYILEro KOHTPOJIA M IPOMEXYTOUYHOM aTTeCTalMH.
AyIUTOpUM YKOMIUICKTOBAHbI CHEIMAIN3UPOBAHHON MeEOETIbl0 M TEXHHYECKUMH CpPEICTBa
00yueHMs], CITyKaIlUMU 171 IpeIcTaBlIeHUs] UHQOpMaMK OObIIONH ayAUTOPUH.

Jlng  mpoBeneHuss 3aHATUM  JIGKIMOHHOTO  TUIIA MMEIOTCS  JIEMOHCTPALMOHHOE
000pyI0BaHNE U y4eOHO-HATJISAIHBIE TIOCOOUSI.

JlaGopaTopHble pabOThI, TPOBOIATCS B CHEIHATU3UPOBAHHON XUMHUYECKON J1abopaTopum,
OCHAIIIEHHOW HEOOXOAMMBIMHM pEaKTHBAaMHU M OO0OPYAOBAaHUEM sl IPOBEAEHUS J1a00paTOPHBIX
3aHATUH 110 IPOrpaMMe Kypca «XUMUsD».

Jis camocToATeNnbHON paboThl OOYHYaAIOUIMXCS MMEIOTCS IMOMEIEHHs, OCHAILCHHbIE
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOXHOCTBIO NMOAKIIOUEHU K ceT "HMHTepHeT" u obecnieueHuemM
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aLIH.

9 OcoGeHHOCTH peajM3alMu JUCHUIIMHBI 11l HHBAJIUA0B M JIHI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

JUis CTYIEHTOB C OIpaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbsl CO3/aHBI CIIELUAJIbHBIE
YCIIOBHS IS TOJTy4eHHs 00pa30BaHus. B ensX JOCTYIMHOCTH OTY4YEHHUs BBICIIETO 00pa30BaHuUs
10 00pa3zoBaTeIbHBIM IPOrpaMMaM MHBAIMIAMH M JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSAMU
3I0pOBbsI YHUBEPCUTETOM 00ECIIEYMBACTCS:

1. AnbTepHaTuBHAas Bepcus OpUIMAIbHOTO caiita B ceTd «VHTepHeT» 115 c1a00BUIAIINX;

2. J11s MHBAJIUIOB C HAPYLIEHUAMU 3peHUs (CIab0BUISAIINE, CIIEIIBIE)

- NPHUCYTCTBUE ACCHUCTEHTAa, OKAa3bIBAIOLIEro OOyyaromeMycs HeoOXOAMMYIO MOMOIIb,
nyOIIMpoBaHUE BCIYX CIPAaBOYHOM HMH(GOpPMAIMKA O PACIHCAHWUU YYEOHBIX 3aHIATHUN; HAIHYUE
CPEACTB JUIsl YCWIEHUS OCTATOYHOI'O 3peHUs, OpaieBCKOW KOMIIBIOTEPHOW TEXHMKH,
BUCOYBEIMYUTENICH, MpOrpaMM HEBHU3YaJIbHOTO JIOCTyNa K WH(OpMAIHH, MTpOTrpamMM-
CHUHTE3aTOPOB PeUM U JPYTrUX TEXHUYECKHX CPEICTB MpHeMa-nepeaayn yueOHol nHpopMaluu B
JOCTYITHBIX (OpPMaXx JUIS CTYJACHTOB C HAPYIICHUSIMH 3PEHHS,

- 3aJIaHMsI JUIS BBITTOJIHEHHSI HA 3K3aMEHE 3aUUTBhIBAIOTCS ACCUCTEHTOM;

- TMCHMEHHBIC 3aJaHWsl BBIMOJHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHUCTEHTY
00y4JarmuMmcs;

3. JIns MHBAJIMAOB W JIMI C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 30POBBSI 1O CIIYXY
(cnabocapliamniye, Tayxue):

- Ha 3a4eTre/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYEHTY HEOOXOAUMYIO
TEXHUYECKYIO IIOMOIIb C Y4€TOM MHANBHUIYAIbHBIX 0COOEHHOCTEH (OH MOMOTaeT 3aHATh paboyee
MECTO, TIEPEIBUTATHCS, TPOYUTATH U O(OPMHUTH 3a/IaHHE, B TOM YUCIIE 3aIIMCHIBAs 11O/ TUKTOBKY);

- 3a4eT/7K3aMEH NPOBOJUTCS B MUCbMEHHOU (opMe;

4. Jlns MHBAJIMAOB W JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBBS, MMEIOIIHX
HapyLICHUs. OMOPHO-/IBUTATEIbHOTO arapara, CO3JaHbl MaTepUaIbHO-TEXHUYECKHE YCIOBHUS
oOecrieunBaroIie BO3MOKHOCTh OECHpPENsITCTBEHHOIO JOCTyna oO0y4aroummxcs B y4ueOHbIE
MOMEIIEeHUs, OOBEKTY MHUTAHUS, TyaleTHble W Jpyrue MOMEIICHUS YHHMBEPCHTETa, a TaKKe
npeOBIBaHMS B YKa3aHHBIX MMOMENICHHUX (HAJMUNe PAaCIIMPEHHBIX JIBEPHBIX TPOEMOB, TIOPYIHEH
U JIpYTUX NPUCTIOCOOICHHIA).

- THACHPMCHHBIC 3aJaHUs BBIOJMHSIOTCS Ha KOMITBIOTEPE CO CIIEIHATU3UPOBAHHBIM
IpOTrpaMMHBIM 00eCTieYeHHEM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- T10 YKEJIAHWIO CTYJIEHTa YK3aMeH IPOBONUTCS B YCTHOM popme.

OOyuaronyecs: U3 yucia JIMI ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 00€CIIeUeHBI
AIIEKTPOHHBIMU 00pa30BaTEILHBIMU peCypcaMu B (hopMax, aIanTHPOBAHHBIX K OTPAaHHUYCHHSIM MX
3JI0POBBSL.
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