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1. Heau 1 3212494 0CBOEHHS THCIHILIHHBI
Ienv oucuunaunot:
Llenbio mpernoaBaHus JUCHUTUTMHEL SBJseTCs (POPMUPOBAHKE y CTYJACHTOB 3HAHUN B

o0JacTu XUMUH, MOJTydeHre (yHIaMEHTAIBHOTO 00Pa30BaHMUsI, CTIOCOOCTBYIOIIETO PA3BUTHIO
JIMYHOCTH.

3aoauu OucCUUNJIUHbL.

N3yueHne OCHOBHBIX XMMUYECKUX SBJICHHI; OBIaJcHUE (DYHIaMEHTAIbHBIMH ITOHATHSIMH,
3aKOHAMU W TEOPHSAMH XUMHHU, XUMHUYECKOW TEPMOJWMHAMHUKH, KHHETHUKH, pPaBHOBECHS U
PacTBOPOB, JJIEKTPOXMMHYECKHX TPOIECCOB, CBOMCTB METAUIOB M HEMETAIOB, a TaKKe

MEeToAaMHU XHUMHUYCCKHUX U (bI/I3I/IKO-XI/IMI/I‘-ICCKI/IX HCCHCHOBaHHﬁ; OBJIAACHUC MECTOdAaMHU U
OpUeMaMH pelIeHUs] KOHKPETHBIX 3aJad M3 pPa3IUYHBIX oOyiacTeil Xxumuu; (popMupoBaHue
HaBBIKOB HpOBeI[eHI/ISI XUMHUYCCKOI'O BKCHepI/IMeHTa, YMCHI/ISI BBIACIIATH KOHKpCTHOC XUMHUYCCKOC
CoJIepKaHue B PUKIIATHBIX 3a7a4aX yaeOHOM U Ppo(heCCHOHATEHOM e TEIbHOCTH.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

Juctunnuaa «XuMus» OTHOCHUTCS K 00s3aTeIbHOM YacTy Ojoka 1 yuyeOHOTro IjiaHa 1o
HarnpapjieHUI0 ToaAroToBku 27.03.02 YnpapieHue Ka4eCTBOM
JlucuuiiuHa IpernoaaeTcs MOCPEACTBOM UTEHHUS JICKIIUN U MTPOBEACHUS MPAKTUUECKUX U

71a00PaTOPHBIX 3aHATHH.

Ha nexnusix wm3mararoTcsit Marepuaibl TEOPETHYECKOro M METOJMYECKOrO XapakTepa,
00001I1at01ITe OTBIT MPUMEHEHHSI 3HAHUH B XMMHHU B YIPaBJICHUN Ka4€CTBOM MPOLYKITUH.

JIaGopaTtopHble 3aHATUS O0ECIEYMBAIOT MPAKTHYECKOE OCBOCHHE JIEKIIMOHHOTO
Marepuaia, pa3BUTHE YMEHHS W HaBBIKOB DPAa0OTHI € J1a0OpaTOpHBIM OOOpYIOBaHHEM U
XUMHUYCCKUMU PCAKTHUBAMU, PASBUTHUC Y CTYACHTOB CAMOCTOATCIbHOCTH U TBOPUCCKOTO IOJAX0A4a,
KOHLICHTPUPOBAHUC BHUMAHUA CTYACHTOB Ha HanOoJIee CI0KHBIX BOIIPOCax U CTUMYJIMPOBAHUC
UX aKTUBHOMU MO3HABATEIIbHOW JESTEIbHOCTH.

[IpakTHyeckue 3aHATHS 00ECHEUMBAIOT CBSI3b TEOPUU C IMPAKTUKOHM, T.€. CHOCOOCTBYIOT
3aKpEIUICHUIO JIEKIMOHHOIO MaTepuallia U BBIPAOOTKE ONpEeIeNEHHBIX YMEHMH M HABBIKOB IpPHU
pELICHUHN 3a/1a4 ¥ YIpaKHEHUH.

JlaGoparopHble 3aHATHS CIIOCOOCTBYIOT BM3yaJbHOMY HOJATBEPKICHUIO HEKOTOPBIX
TEOPETUYECKUX IMOJIOKEHUH XUMUU M TPUOOPETEHHMIO CTYACHTAMHU HaBBIKOB palbOTBl C
nmabopaTOpHBIM 000PYIOBAHUEM U METOAMKON TTPOBEICHUSI SKCIIEPUMEHTOB.

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS CO/IeP:KAHUS THCIUTLIMHBI

[Ipouiecc u3yyeHus: TUCUUIUIMHBI HAaNpaBiieH Ha (OPMUPOBAHHE SJIEMEHTOB CIIEAYIOLINX
koMmrnereHMii B coorBercTBUM ¢ PI'OC BO 1o maHHOMY HampaBiCHUIO TOATOTOBKH H
HHJIUKATOPOB UX JOCTUKCHHSA:

OIIK — 1 Cnocofen aHaau3MpoBaTh 3aJa4d NPodecCHOHATBHOMH esTeIbLHOCTH Ha

OCHOBe T0JI0KEeH Ui, 3aKOHOB U METO/10B €CTECTBEHHbIX HAYK U MaTeMATUKH;

OIIK-b.1.1 Ananu3upyer 3a7a4u, BeIJICTSET 0a30BbIE COCTABISIONINE U TTOA0UPAET METOIBI
pEIICHUS] €CTECTBEHHBIX HAYK U MATEMAaTHKH;

OIIK-2 Cnocoben ¢opmyaupoBarh 3agauu NpodecCHOHAIBHOUH [eSITeJIbHOCTH Ha
OCHOBe 3HAHMH MNPOPUIBHBIX Pa3ieJ 0B MATEMATHYECKHX M €CTEeCTBEHHOHAYYHbIX
AUCHHUILIMH (MOaYJIei)

OIIK-b.2.2 I'paMOTHO ¥ apryMEeHTHUPOBAHHO (POPMHUPYET COOCTBEHHBIE CYXKICHHS U OLIEHKH
Ha OCHOBE 3HAHUW MO NPOPWIHHBIM pa3jeliaM MaTeMaTHYECKUX W €CTeCTBEHHO-HAYYHBIX
JHCIATUINH

B pe3ynbTare u3ydeHus: JUCHUIUIMHBI CTYIEHT JTOJIKEH:



3HaTh:

OCHOBHBIE XUMUueckue nousarus (31);

OCHOBHBIE [TpaBUJIa HOMEHKJIATYPbl XUMUYECKUX coelnHeHu (32);

OCHOBHBIEC 3aKOHBI XUMUH, XUMUIECKOH TEPMOJIUHAMUKH, JIEKTPOXUMHUHN U KUHETUKU
(33);

- CYUIHOCTh YYEHHsSI O TMEPUOJAUYHOCTH U €ro pojiib B MPOTHO3UPOBAHUU CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M MIX coenHeHUH (34);

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

- OCHOBHBIE KJIaCChl HEOPIaHUYECKUX BEILECTB, CBOMCTBA UX TUIIMYHBIX IPECTaBUTENCH
(36);

- XMMHUIO 3JICMEHTOB U UX coeauHenuit (37).

Ymern:

- NPUMEHAITh XUMUYECKHE TCOPUU M 3aKOHBI, KOHIEHIIMH O CTPOCHUU M PEAKIMOHHOMN
CIOCOOHOCTH Heopranuveckux Bemiects (Y1);

- KpUTHYECKU OLICHHBATh CBOU JOCTOMHCTBA U HeAocTaTku (Y2);

- IPOBOJUTH PACYETHI 0 TEPMOXUMUYECKUM ypaBHEHUSAM peakuuii (V3);

- IPeACKa3bIBaTh TEPMOJAUHAMUYECKYIO BO3MOKHOCTh MPOTEKAHHSI XUMUYECKUX PEaKIIUi
(Y4);

- pemiaTth pacuetHble 3a1aun (Y5).

Baaners:

- HaBblKaMH pabOTBI C pacyeTHBIMH (QOpMyJaMH, peIIaTh pacdyeTHbe U
JKCIIepUMEHTaIbHBIE 3a/1aun 110 XuMuu (B1);

- crocobaMy OpHEHTAalUU B MPOo(ecCHOHANBHBIX MCTOYHUKAX MH(popMaAI (KypHabl,
caiThl, 00pa3oBaTeNbHbIC TOpTalbl) (B2);

- cnoco0aMy MOJIETIMPOBAHNUS SKCIIEpUMeHTa 1o xumuu (B3).
4.Coaepxxanue ¥ CTPYKTYpa IMCHMILJIMHBI (MOLYJ151)

HanmenoBanue OueHovHbIe

Ne Copepxanue paszgeia

pa3jaena cpencTBa

1 Crpoenue aTtoma CocTaBHbIE 4acTH aToMa.

AtomHoe  aapo.  OCHOBHBIE  KOJIMYECTBEHHBIE YK,
XapaKTEepPUCTUKH aToMa: aTOMHas Mmacca, 3apsai Aapa. T,
KBanToBo-MexaHndeckas MOZEJIb aToma. JIP,
[lepuoauueckuii 3akoH u cucrema 3yemeHToB [[.H. 113,
MenpaeneeBa, dIEKTPOHHbIE (OPMYNBI aTOMOB H 13
HOHOB.

2 XumMuueckas cBsi3b U Tunbl xumudeckor cBs3u. KoBasieHTHast CBsI3b U €€ VK,
MEKMOJICKYJISAPHbIE Bubl. CBolicTBa U crtocoObl 0OpazoBanus. OOMEHHBIN T,
B3auMojieiicTBUs U JOHOPHO-aKIENITOPHBIA MEXaHW3MBI 00pa3oBaHUS 13,

KOBaJIGHTHOUM cBsi3U. OCHOBHBIEC MOJIOKEHUSI METOJa A3
BaJICHTHBIX CBsI3el (MBCO). OCHOBHBIE
XapaKTEePUCTUKH XUMHYECKOM CBSI3M - JUIMHA,
HampaBjeHHOCTb U dHeprus. KpaTHocTh cBs3W.
BanentHele yriebl.

I'mbpuauzanus aTOMHBIX opOuTaNei. Tuner
rUOpUAM3alMA. G- U T- CBS3W. Meron
MostekyIspHeIX opoutaneir (MO JIKAO). OcHoBHEIE
nonoxeHust merona MO.

HNonwl. Uonnast cBs3p. CBOHCTBa HOHHOM CBSI3U.
[Tomsipu3arist HOHOB M WX TOJIIPU3YIOIIEE EHCTBHE.
Brustaue 3tux (hakTopoB Ha CBOICTBA BEIIECTB.




Mertannudeckas cBsi3b. Merauiel. Ilonarue o 30HHOH
TEOPHH TBEPJIOTO Tea. Bomopoanast cBs3p u ee
0COOEHHOCTH. MexMonexymnsipHast H
BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIC CBsI3U. BnusHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBA BEILIECTB.
MexMonekysspHoe B3aUMOJICHCTBUE.
OpueHTaIMOHHOE, WHAYKTUBHOE M JIUCIIEPCHOHHOE
B3aUMOJCHCTBHE.

DJIeMEeHTEI
XHMHYECKOH
TEePMOTUHAMUKH

BHyTpeHHSS SHEPTHUS U SHTAIBIHNS CHCTEM.

ITepBhlif 3aKOH TEPMOJUHAMUKH.

TemnoBoit 3pdekT Xumuueckol peaknuid. DK30- H
SHIOTEPMUYECKHE  PEaKuuH. |epMOXHMHYECKUE
ypaBHeHHs1. 3akoH ['ecca u crnencTBue u3 Hero.
[lonsiTie 06 SHTpONMUK. DHTPONUS U MEPUOTUICCKUM
3akoH. llonsTus 00 sueprum ['mbbOca oOpazoBaHHA
BEIIECTB, KAaK MEphl PEAaKIHOHHOW CIIOCOOHOCTH.
OHTaNBIUUHBINA ¥ SHTPONUHHBINA (PaKTOPHI IPOIIECCOB.
Kpurepuit CaMONPU3BOIBLHOTO MPOTEKAHUS
XMMHUYECKHX pEeaKknuii B M300apHO-U30TEPMHUIECKUX
YCIIOBHSIX.

YK,

I3

XumMuueckas
KHHETHKA U
XHMHYecKoe
paBHOBecHe

CxopocTts peakiui. CKOpOCTh peaKIIMK B TOMOTCHHBIX
Y TEeTEPOTCHHBIX CUCTEMaX.

®DaKkTOpBl, BIHWSIOMAE HA CKOPOCTh XWMHUYECKHX
peaknuii. 3aBUCUMOCTh  CKOPOCTH  XMMHYECKHX
peakuii OT KOHIEHTPAIMU PEarupYIOIIUX BEIICCTB.
3akoH aeiictBus Macc. KoHCTaHTa CKOPOCTH peakuuu
u ee (m3mueckuid CMBICI. 3aBHCHMOCTH CKOPOCTH
XUMHYECKON peakuuu OT Temneparypsl. [IpaBuio
Baar — Todda, rtemnepatypHsiii KO3QPUIEEHT
CKOPOCTH PEaKIiH.

[IpencraBnenre 0 TEOPUH AKTUBHBIX CTOJKHOBEHUH.
DHeprusi akTUBAIINH.

3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakiuu OT
TeMIIepaTyphbl, SHEPTHM aKTHBAIIMM H DHTPOIUHU
aKTHBAIlMU. Y paBHEHHE AppeHHycCa.

Karanmz. Karamutmueckue peaxiun. OcoOeHHOCTH
KaTaJUTHYECKUX TIPOIIECCOB.

Teopusi TOMOT€HHOIO M TETEPOTEHHOTO KaTalln3a.
AptokaTtanu3. @epmeHTaTUBHBIN KaTanu3. KucnotHo-
OCHOBHO Katanu3. Karanu3aTopsl 1 HHTHOUTOPHI.
XUMHUYECKOE paBHOBECHE

HeoOpatumMbie 1 00paTHMble XUMUYECKHE MPOIIECCHI
HcTunaHBIE 1 KaXyuecs paBHOBecHUs. [ oMoreHHbIE U
reTeporeHHple paBHOBecHs. KoHcTaHTa paBHOBecCHS.
PaBHOBeCHBIN BBIXOJ MPOAYKTOB peakuuu. BnusHue
pasauuHBIX (PAKTOPOB HA XMMHUYECKOE DPAaBHOBECHE.
[punun Jle—Ilarense.

VK,

JIP,
3,

13

PacrTBOpHI.
JAMCIIEPCHBIE CHCTEMBbI

Uctnanbie pactBOphl. Kiaccudukarms pacTBOpOB.
[Ipomeccrr, COTIPOBOKTIAIOIITHE obpazoBaHue
pactBopoB. Teopuss  pactBopoB.  ConbBaranus.
PactBopenne kak (PHU3MKO-XMMHYECKUH TIpoIiecc.
Ousnueckass Teopus pactBopoB. Ilomstme 00
uaeanbHoM  pactBope.  CrocoObl  BBIpaKEHUS
KOHILIEHTPAIlUU PacTBOPOB.

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

VK,

JIP,
3,

13




PacTBOPUMOCTh MIPUPO/TBI KOMIIOHCHTOB,
TeMrepatrypsl ¥ gasneHus. llepexkpucrammzanun u
OKCTPaKIHAL.

Pas0aBieHHbBIC pacTBOPBI HEAJCKTPOJIUTOB.
OcMoTndeckoe aaBieHue. YpaBHeHue Bant-I'odda.
OO6patsblif ocMoc. /laBmeHne HACHIIIICHHOTO TTapa Ha
pactBopoM. 3akoH Paymsa. Temmeparypbl kKumeHus u
KkpucTtayum3anuu. Kprockonus u 30yJITHOCKOTIHSL.
Hucnepcuple cucteMbl. Kimaccubukanus AUCTIEpCHBIX
cucteM. CycnieHsuu u oSmynbcud. KosougHeie
pacTBOpBL. Y CTOWYMBOCTh KOJUIOMIHBIX PAacTBOPOB.
CrpoeHne KOJUIOMAHOM YacCTHIBl ¥  MUIEIUIBL
JInopunpaBIe ¥ THOGOOHBIEC KOJIOWIBI. 3071 M TENH.
[NenTu3arwsi, Koaryasius, CeIUMEHTAIIHS KOJIIOUIOB.
Kommonmueie pacTBOpel B TPUPOAE W TEXHUKE.
CopO1us 1 copOIMOHHBIE TTPOIIeCCHl. XpoMaTorpadus

JJIeKTPOXMMHYECKHUE
npoueccol.
JIeKTPOIH3.
Koppo3us meranios

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

Knaccudukarms okuciInTenpHO-BOCCTAHOBUTEIBHBIX
peakuuii. TUIBI OKMCIUTENbHO-BOCCTAHOBUTEIbHBIX
pEaKUuu.

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

VYpaBuenue HepHcTa. OkucnurensHo-
BOCCTAaHOBUTENbHBIN oTeHIHa. Hanpasienue
MPOTEKAHUSI OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKLMid.

OBP kak UCTOYHUK 3arpsi3HEHHS CPEJIBL.
Hcnons3oBanue OBP 111 O4MCTKH CTOYHBIX BOJI,
o0e33apakuBaHMsI BO3/IyXa M BOJbI, 00€3BPESIKUBAHUS
TOKCUHOB. PaBHOBecHEe Ha IpaHULIE METaJT — PacTBOP.
DIEeKTpOAHBIA NOTeHLIHAN. BomopoaHbIi 31€KTpo
cpaBHeHH. Py HanpsbkeHuid, pakTopsl,
ONPENEIAIOIIUE OJ0KEHUE METANIA B PSAY
HanpspkeHu. XUMHYECKHE UCTOUHUKU
AIEKTPUUECKOr0 TOKA. | aTbBAHUYECKHUE SJIEMEHTHI.
CranmapTHbIC TOTEHITHAIBI OKUCIUTECH 1
BOCCTAHOBUTENEH. DIIEKTPOIBIKYIIIAS CUIIa
rajbBaHMYECKOro 3jJeMeHTa. Pacuet n3aMeHneHus
sHepruu ['M06ca B peakiusax. 3aBUCUMOCTh
OKHUCJINTEIIbHO-BOCCTAaHOBUTEIbHBIX IOTCHIIUAIOB OT
KOHILIGHTpaIluu peareHToB. Y paBHeHue HepHcTa.
AKKyMyJIATOPHI U Cyxue Oarapen.

3akonbl Dapanest. DIEKTPOIU3 PACIIIABOB U BOJIHBIX
PacTBOPOB ANEKTPOIUTOB. KatogHbie u aHOIHBIE
nporiecchl. [loTeHnnan pa3nokeHus. SBnenue
nepeHanpspkenust. [IpakTuaeckoe 3HaueHNE
ANEKTPOIU3a.

DIIEKTPOIM3-UCTOTHHUK BEIICICHUS SIIOBUTHIX U
VAYIUIABBIX Ta30B, 00pa30BaHIE arPECCUBHBIX CPE]I.
Koppo3zus MeTanioB u METOABI 3aLUTHL OT HEE.
DIIEKTPOXUMHUUECKAs] KOPPO3US

VK,
JIP,
13,

13
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KakK 3arpsa3HUTCIIb CPC/bI obutanus. OCHOBHEIE
MCTO/bI 3allTUTEI OT KOPPO3HUH.

Xumus J1eMEeHTOB-
HEMETAJLJIOB

Bogopon. DnmemeHTHI mepBO W BTOPOW TPYIII.
DJNEMEHTHI MOATPYNIBI 00pa. DJIEMEHTHI MOATPYIIITBI
¢Topa. DIeMEHTHI TOATPYIIITBI KUCIOPOAa. DIEMEHTHI
MTOATPYTITHI KPEMHUSI.

JIP,
VK,
T, 13

Oo0mme cBOlicTBA
MeTAJUIOB W CILUIABOB.
IMonyyenue MerasjioB.
Jlerkue
KOHCTPYKIMOHHbIE
MeTalIbl

Dusndeckue CBOMCTBA METAIUIOB. XUMHUYECKHUE
CBOMCTBa METAJJIOB, UX BOCCTAHOBUTEIIbHAS
CITocoOHOCTh. B3anMoecTBIE pa3IMIHBIX METAIOB
Ipyr ¢ apyrom. ®U3NKO-XUMUYECKUNA aHAIU3
METaJUIMYECKHX CIUTaBOB. UHTEepMeTaTnyecKue
COEJIMHEHUS U TBEPbIE paCTBOPHI METAJIIOB.
Hcnonb3oBaHue METAUIMYECKUX CIUIABOB M MOKPBITUH
B TeXHUKe. PactipocTpanenre U GOpMbI HAXOKICHUS
METaJUIMYECKHUX AIIEMEHTOB B Ipupoje. M3Bneuenue
MeTaIIoB U3 pyd. OCHOBHBIE METOIBI
BOCCTaHOBJICHUS] METAJJIOB. DJIEKTPOIUTUYECKOE
paduHupoBaHue. 30HHAS IJIABKA.

[IpobiiemMa neTKUX KOHCTPYKIIMOHHBIX MaTEPHAJIOB.
Maranit w  Oepwoimit.  AmomumHui.  Tutas.
Oco0eHHOCTH CBOMCTB MarHusi, OCpUILINS, aTFOMUHUS
U THUTAaHA, HAXOXJICHUC B IIPHUPOJAC, BBLIACICHHUEC B
CBOOONHOM BHIE W B BHAC COCIUHCHHUU.
Hcnonb3oBanue JIETKUX METAJIOB B TEXHUKE.

JIP,
VK,

13

Xumus d-3jieMeHToB

[loarpynma  BaHaAgusA:CBOWMCTBA,  NOJYYEHHE U
npuMeHeHue. BaxuHelmune coequHEHUs1 BaHaIus,
HUOOUS u TaHTaIa. OKHCIATETBHO-
BOCCTAHOBUTEJIBHBIC U KHCJIOTHO-OCHOBHEIC CBOMCTBA
MPOCTHIX BEIIECTB, OKCUIOB U THAPOKCUAOB. Memuko-
Omojormueckas pojb O3TUX DOJEMEHTOB M WX
coenuHeHuni. [IpoOnembl sKoIOTHM. IToarpymnmna
xpoma: OOmas  xapakrtepuctuka. llomydenwue,
CBOMCTBaA H [IPUMEHEHHUE. OKXHCIIATETBHO-
BOCCTAaHOBUTEILHBIC CBOMCTBa COCIUHCHMH.
KucinoTHo-0CHOBHBIE CBOWCTBAa MPOCTHIX BEIIECTB,
OKCHUJIOB ¥ TUPOKCHIOB.

[Monrpynma wmapranna: OOmas xapaKTepUCTHKA.
[Tomyuenue, cBoiicTBa U npuMeHenne. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBA. KHCIOTHO-OCHOBHBIE
CBOMCTBA MPOCTHIX BEIIECTB, OKCUJIOB U THIPOKCHUIOB.
Baxwneitimme coeaunenus. [loarpynmna menu: OOmas
XapakTepucTuka. BaxxHelmme coeIMHEHNU .
[Monrpynma  mwakKa:  OOmas  XapaKTepUCTHKA.
[Honyyenue u cBoiicTBa. BaxkHeliue coequHEHUSI.
Kenezo, kobanpT, HHEKenb: OOmas XapaKTepHCTHKA
METAJIJIOB CEMENCTBA M UX coequHeHui. OcoOeHHOCTH
HX  CBOHCTB, OKHCJIHTEIbHO-BOCCTAHOBUTECIbLHBIC
CBOMCTBA COEIWMHECHHM MeTauioB. Haxoxiaenne B
MPUpPOJIE, BBIJCICHHE B CBOOOJHOM BHIEC U
HCIIOJIb30BaHKE B TCXHHUKE.

JIP,
I3,
VK,

13

10

JJ1eMeHTBI
OpPraHUYecKoil XMMUM

[ToHsATHSI 00 OpraHUYECKUX MONUMEPAX U OTUTOMEPAX.
Metonsl cuHTE3a W OCOOEHHOCTH BHYTPEHHETO
CTpOEHUS u (U3NKO-XUMHUECKHUE CBOICTBa
nosuMepoB. KOHCTPYKIIMOHHBIE MIIACTUYECKUE MACCHI.
ITonumepHbIE NOKPBITUS U KIIEH.

ITonumepu3anioHHbIE CMOJIBI, IIOJIMATUJIEH,
HOJIMIIPOIIWIIEH, MOJIUCTUPOIL, TedJIoH,

113,
YK,
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MOJIMBUHUIIXJIOPH L, TIOTHAKPUIIATHL, KAYIyKH;
[TonukoHAEHCAITMOHHBIC CMOJIBI:
¢denondopmansaeru, noaudhUpHbIE CMOJIBI (JTaBcaH),
MOJIMaMUIHBIe CMOJIBI (KAllpOH, SHAHT, aHU[).

4.2. Cmpyxmypa oucyuniunsl

Obwas mpyooemrocms OUCYUNIUHbL cocmasisem 4 3auemmusvie eounuysl (144 vaca)

Bun pabotsl 0100
1 cemectpe
OO6uiast TPy10€eMKOCTh 144
KonrakTHasi padora: 51
Jexyuu (J1) 17
Ipaxmuueckue 3anamus (113) 17
Jlabopamopusie pabomut (JIP) 17
CamocrositensHas padora (CP): 66

Kypcooii npoexT (KII), kypcoBas padora (KP)

PacuerHno-rpaduueckoe 3aganue (PI'3)

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

Kontpoinbnas padora (K)

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

KonTpoasn 27

Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH) DK3amMeH

4.3. Jlexyuoumnvle 3aHamust

Ne Tema
1 Beenenne. Ctpoenue aroma. [lepnoandeckuil 3aK0H U IEPUOJUIECKAs CUCTEMA DIIEMEH-
toB /[.M1.MenaeneeBa. Xumuueckasi CBsi3b M1 CTPOCHUE MOJIEKYJL.
Ouneprerndyeckne 3(PpQeKTbl XMMUYECKUX peakiuid. BHyTpeHHSS SHeprus M SHTAJIbIHA.
2 | Tepmoxumus. 3akoH ['ecca. Ternnora oOpazoBaHus XUMHUUYECKUX coeuHEeHUH. [lonarue 06
SHTPOIUU U SHepruu I'ubOca.
CKopocTh XMMHUYECKUX pEeaKlMi, BIMSHUE Ha HeEe pPa3IMYHbIX (AKTOPOB. DHEPrus
3 | akTMBaMM XUMHUUYECKOM peakuuu. KaTtanms3 roMoreHHslli U reTeporeHHblil. XuMHUUecKoe
paBHOBeCHE B TOMOreHHbIX peakiusx. [Ipuanun Jle-lllaTense, cMenenne paBHOBECHS.
Bopna. XKectkocth Bozibl. O01IME CBOMCTBA PaCTBOPOB. DIEKTPOIUTHIECKAS AUCCOLIUALIHSL.
4 | 'mpponu3 conei. PactBopumoctb. OcMoc. JlaBiieHWe mapa pacTBOpPOB. 3aMep3aHue U
KHUIICHUE PacTBOPOB.




JlucriepcHble CUCTEMBI, UX KJIaCCHU(UKALKS IO CTENEHU TUCIIEPCHOCTH U arperaTHOMY
cocrosiauio. Komnmouaasie pactBopsl. KomnongHoe cocrosiaue BemecTsa. CriocoOsI Moity-

> YEHUS! KOJUIOUHBIX pacCTBOPOB. AJICOPOIIHS B KOJUIOUIHBIX pacTBOpax, 00pa3oBaHUE
MULEIIBL. DJIEKTPUUECKUN 3aps]] KOJUIOWIHBIX yacTll. Koarynsius Komion10B.
OcHOBBI  37eKTPOXUMHUH. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKINH. XUMUYECKHE
6 | NCTOUHMKH AIIEKTPUYECKON SHEPTUuu. DINEKTPOAHbIE MOTEHIUAIBI. DJIEKTPOJIU3 U 3aKOHBI
3JIEKTPOJIN3a. DIIEKTPOIU3 B IPOMbIILIEHHOCTH. Metamibl. CTpoeHue, cBoiicTBa. CIiiaBbl.
Koppo3sus meramios
7 O6mue cBoiicTBa MeTaiuioB U ciyiaBoB. [lonyuenue metanos. Jlerkue KOHCTPYKIIMOHHbBIE
MeETaJlJIbl
8 | Xumus d-anemMeHTOB. XUMHUS 3JIEMEHTOB-HEMETAIIJIOB
OcHOBHBIE  TOHATUS ~ OpPraHMYecKOW  XMMHH,  HCIOJNb3yeMble B  XUMHH
g | BPICOKOMOIIEKYIIPHEIX coequHenuii (BMC). BbICOKOMOJIEKYIISIPHBIE — COEIMHEHMSL.
OcHoBHbIE TIOHATHUSA, CLIOCOOBI ToMy4yeHusl. CBOICTBA MOIMMEPOB M UX HCIOJIb30BAHUE B
CTPOMTEILCTBE.
4.4. Ilpaxmuueckue 3anamus (ceMunapckue 3auamusi)
HaumenoBanue
Ne Conep:xanue pasjaena
pasjena
1 | CTpoenne aToma AtoMmHOe sAp0. OCHOBHBIE KOJIMYECTBEHHbIE XapPAKTEPUCTUKU aTOMA:
aTOMHas Macca, 3apsaj sapa. KBantoBoMexaHnueckas MOJIEIb aToMa.
Ilepuonuueckuii 3akoH u cucrema 3nmemenToB JI.1. MeHnieneesa,
AJIEKTPOHHBIE (POPMYIIBI ATOMOB M HOHOB.

2 | Xumuveckasi cBsi3b | Tumbl xumudeckoil cBs3u. KoBanenTHas cBsi3b U €€ Buabl. CBOICTBA U
/| crocobbl  obpazoBanHus. OOMEHHBIH U JTOHOPHO-AKIIEITOPHBIN
MEKMOJIEKYISIPHbIE | MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOM CBsI3U. OCHOBHBIE MOJOXKEHUS
B3aUMO/IelCTBUSA Merona BaneHTHBIX cBszet (MBC). OcHOBHbIE XapaKTePUCTHKHU

XUMHUYECKON CBSI3M - JIJIMHA, HAMPABIEHHOCTh W dHEprus. KpaTHOCTh
CBA3U. BajeHTHBIE yIIIbL.
['mOpunnzanust aToMHbIX opOuTaned. Tumnel rudbpuaAM3alUu. G- U T-
cBsa3u.Meron monekynsapHeix opourtaneit (MO JIKAO). OcHoBHbIE
nonoxenusa meroga MO.

3 | DaeMeHTHI DK30- U IHIOTEPMUYECKUE peaKUHUU. TepMOXUMUYECKUE YpaBHEHHUS.
XHMHUYECKOH 3akoH 'ecca u cieacTBue U3 HETO.

TEPMOAUHAMHUKH [TonsiTrie 06 SHTpONUHU. DHTPONHUS U IEPUOANYECKU 3aKoH. [ToHsTHS
00 sneprun ['n606ca oOpa3oBaHusl BEIIECTB, KAaK MEPHI peaKIIMOHHOM
CIIOCOOHOCTH. DHTAIBIUNHBIA U SHTPONIUUHBIN (PAKTOPBI MPOIECCOB.
Kpurepuii caMonpou3BOIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIMi B
1300apHO-M30TEPMUUECKUX YCIOBHSIX

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

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

pearupyomux BEIIeCTB. 3aKOoH JeicTBUsA Macc. KoHCTaHTa CKOpOCTH
peakiuu u ee PU3NIECKHii 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 TEMIEpaTyphl,
SHEPIMM AKTUBALIMK U SHTPOIIMH aKTUBALMH. Y paBHEHNE AppeHHyca.
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PacTBopbl.

Knaccudukamnms pactBopoB. Teopust pactBopoB. CriocoObI BEIPKESHUSI
KOHIICHTPALIUU PACTBOPOB.

PactBopuMOCTh. 3aKOHOMEPHOCTH PACTBOPUMOCTH Ia30B B KHUAKOCTSAX,
JBYX JKUJKOCTEH, TBEPABIX BEIIECTB B JKHJAKOCTAX. 3aKOoH [eHpw.
Bnusinue Ha pacTBOPUMOCTH IPUPOJIBI KOMIIOHEHTOB, TEMIIEPATypPhl U
naBneHus. [lepexkpucraminzanuu U 3KCTpaKius.

Pa30aBneHHbIe pacTBOPHI HEANIEKTPOIUTOB.

Ocmotunueckoe naBienue. Y paBaenue Bant-I'odda. O6paTHbIif ocMoc.
JlaBieHre HacCBIIIEHHOTO Tapa HajJ pacTBOpoM. 3akoH Payus.
Temneparypel KuneHus W Kpucrtaumsanuu. Kpuockonus u
A0YJITMOCKOTIHSI.

DJIEKTPOXUMHYECK
ue Nnpoueccol.
JIeKTPOJIU3.
Koppo3us
MeTaJLJIOB

Baxwueiime  OKMCIMTENM U BOCCTAaHOBUTENU.  M3meHeHue
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BEIIECTB B COOTBETCTBUU
C II0JIO’)KEHHEM 3JIEMEHTOB B IpyIax u nepuojax. CTerneHb OKUCIEHUS.
Knaccudukanus oKucinuTeaIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OcHoBHbIE METO/BI cOcTaBleHUs ypaBHeHUIT OBP.

Bnusinue TemmnepaTypbl, KOHUEHTpAlMUd pPEareHToB, WX IPUPOJIBI,
Cpelbl ¥ IPYTUxX ycioBuid Ha nporekanue OBP.

VYpaBuenue HepHcra. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIMAT.
Hamnpasnenune IIPOTEKAHUS OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIN 3KBUBAJICHT.

OBP xak uctouHuk 3arpsisHeHus cpenpl. Mcnonb3oBanue OBP nis
OUHCTKHA CTOYHBIX BOJ, o0Oe33apaKMBaHUs BO3AyXa U BOJIBI,
00e3BpeXUBaHUS TOKCHUHOB. PaBHOBecMe Ha TIpaHULE MeETal —
pacTBOp.  OJNEKTPOJIHBIA  MOTEHIMal. BomOpoaHbI  3IIEKTPOL
cpaBHEeHHUA. Psan HanpsbkeHud, (akTopbl, ONPEAEISIoIne MOJI0KEHHE
MeTajula B pAAYy  HaOpsHKEHUH. XUMHUYECKHE  HUCTOYHHUKHU
JJEKTPUYECKOTO TOKA. ['albBAHMYECKUE DIIEMEHTBHI. CrangapTHbie
MOTEHLIMAJIBl OKHUCIUTENIEH M BOCCTAHOBMUTENEH. DJIEKTPOIABHKYIIAS
cuJia TaIbBAHUYECKOTO deMeHTa. Pacuer uamenenus snepruu ['ub6ca
B peakuusAx. 3aBUCUMOCTb  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIMAJIOB OT KOHIIEHTPAIIMU peareHToB. Y paBHeHue HepHcra.

OO01ue cBolicTBa
METAJLJIOB H
CILIABOB.
IHony4yenune
METAJLJIOB.

duznyeckue CBOMCTBA METAJNIOB. XMMHUUECKHE CBOMCTBA METAJIJIOB,
WX BOCCTAaHOBHUTEJIbHAS CIIOCOOHOCTH. B3anmoielicTBre pa3inyHbIX
METAJLIOB IPYT € ApyroM. OU3NKO-XMMUYECKUI aHAIIN3
METAJTMYECKUX CIIaBOB. IHTEpMETAIIINYECKUE COEMHEHUS U
TBEPABIE PACTBOPHI METAIIOB. MCIIOJIb30BaHNE METAIIIMYECKUX
CILJIaBOB M TTOKPBITHI B TexHUKe. PactipocTpanenue u Gopmbl
HaXO0XIEHUs METAJUIMYECKUX JIEMEHTOB B IIpupoe. M3Bieuenue
MeTasuioB u3 pyA. 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 METAJLNIA.

3 CKOpOCTh XMMUYECKHX PEaKIUH U (PaKTOPHI BIMUSIONINE HA Hee. | OMOTeHHBIN U
TeTEpOreHHBIN KaTaus3.

4 DNEKTPOIUTHUECKAs JUCCOLUALUS. DIEKTPOIIN3.

5 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
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6 Xumnueckue cBoiicTBa Meramuio. Kopposusi.
7 XHUMHUYECKHE CBOIICTBA raJIOTCHOB
8 bop, antomuHMil, UX COETUHEHUS, CBOMCTBA.
9 VYraepol, KpeMHUN, UX COEAUHEHUS U CBOMCTBA.
10 O10BO, CBHHEI, UX COCIUHECHHUS U CBOMCTBA.
11 CBoiicTBa IIUHKA U KaJMHUsI, UX OKCHUJIOB U THJIPOKCHUIOB.
12 Marxuii, Meib, UX COSANHECHUS U CBOMCTRA.
13 XpoM, €ro COeIMHEHUs U CBOMCTBA.
14 Mapraneli, ero COeIMHEHHS U CBOWCTBA.
15 Kene3o, ero coeTMHEHNS U CBOMCTBA.
16 KoOanbT ¥ HUKEIb, X COSIUHEHHUS U CBOMCTBA
17 Kucnopoacoaep:xaiiue opraHu4eCKue COeIMHEHUS

4.6. Camocmosmenvroe uzyuenue pazoenos OUCYUNIUHBL

No Bomnpockl, BBIHOCHMBIE HAa CAMOCTOSITEIIbHOE H3YUEHUE

1 | KoBanentHast cBsizb m e€ Buabl. CBolicTBa M crocoObl oOpazoBaHusi. OOMEHHBIH M
JIOHOPHO-aKIENTOPHBI MEXaHU3MbI 00pa30BaHMsI KOBAJICHTHOU CBSI3U

2 | Kputepuii caMOMpOHW3BOJILHOTO NPOTEKAaHUS XHUMHUYECKUX peakluii B H300apHO-
M30TEPMUYECKUX YCIOBUAX

3 | 3akon peiictBus Macc. KoHcTaHTa CKOPOCTH peakiuu W €€ (DU3MYECKHd CMBICI.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakuuu ot Temrnepatypsl. [Ipasuiio Bant — [N'odda,
TEMIEPATYPHBIN KOIDDHUIIMEHT CKOPOCTH PEAKITUH.

4 | OcmoTHueckoe namieHue. YpaBHeHue Bant-I'opda. OOpartubiii ocmoc. JlaBneHue
HACBHILICHHOI'O TIapa Haja pacTBopoM. 3akoH Paynsa. TemmnepaTypbl KuneHuss u
Kpuctaym3anuu. Kpuockonus u 30yIInoCKONHUs.

5 | YpaBuenne Hepucta. OKHCIHTENBHO-BOCCTAHOBUTEIBHBIN MOTeHIMaAN. HampasieHue
MPOTEKAHUSA OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX peaKIuii. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBII YKBUBAJICHT.

6 | aTepMmeramnnyeckue COEIMHEHHMST U TBEpAbIE PAcTBOPbl MeETAIOB. Vcmonb3oBaHue
METaJUIMYECKUX CIUIABOB U MOKPHITHI B TeXHUKE.KepMeThl 1 X UCIOJIb30BaHUE

5 OHCHO‘IHLIG MaTepuajJgbl MJA TEKYIIEro KOHTPOJIA YCIIEBACEMOCTH H

l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn

5.1. OneHoYHbIe MATEPHAJIBI VIS TEKYIEr0 KOHTPOJISI YCIIeBAeMOCTH
3amauu:

321,[[8.‘11/1 peHIar0TCd Ha NPAKTHYCCKUX 3aHATHAX U HA KOHTPOJIbHBIX pa60TaX B paMKax

0aIbHO-PEUTUHTOBBIX MEPONPUITUNA. B pamMkax TeKyIero KOHTpOJIs CTyIeHT MOKeT Ha0path 27
O6amuioB 3a pemeHue 3anad (18 OanoB 3a TpU KOHTPOJBHBIE PabOTHI B paMKax OauIbHO-
PEUTHHIOBBIX MEPONPUITUNA U 110 3 6ajuIa B KaXAbl pyOeKHbIN MIPOMEXYTOK Ha MPAKTHUYECKUX
3aHATHSIX ). bamuibl MpocTaBIAIOTCSA B 3aBUCMMOCTHU OT IPOLIEHTA BBIIOJIHEHNUS 3a7aun. THUIIOBBIE
3a/1a4¥ IPUBOASATCS HUXKE.

3amanue 1:
Uemy paBeH 3apsij s/ipa ¥ YUCIIO 3JIEKTPOHOB B aTOMaX CJIEAYIOIIUX JIEMEHTOB:

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

e  HasoBure >1eMeHT, B Ape aTOMa KOTOPOTo cojiepkuTcs 11 mpoTOHOB.
e  HasoBure >1eMeHT, B aTOMe KOTOPOTO COAEPKUTCA 26 SIEKTPOHOB.
YeMy paBHO YHCIO HEWTPOHOB B aTOMax cieayomux uzoronos: N, 19Sn, 235U?
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° Hanummure cuMBOJIBI H30TOMOB 0JIOBA, aTOMbI KOTOPBIX coziepxar 66, 68, 69, 71,

72 HeuTpoHa.

o Onpenenure MOJIEKYJISIPHYIO MacCy BOJIbI, MOJIEKYJIbl KOTOPOM coepkar

TSDKEJIBIA U30TON BOAOPOJA — JIEUTEPUI.

e DIeMeHT MeJb CYLIECTBYET B BUjie BYX m3oTonos: *Cu u Cu. Conepsxanue B npupose
nepBoro uzorona paBHo 73 %, BToporo — 27 %. BeluucianTe OTHOCUTEIBHYIO aTOMHYIO
Maccy Meau.

e Uemy paBeH NOPSAKOBBII HOMEP JIEMEHTA, MACCOBOE YUCIJIO OJHOTO U3 U30TOIOB KOTOPOrO
paBHO 31, a 4KCIO HEUTPOHOB paBHO 167

e Slnpo aToMa HEKOTOPOTO 3JIEMEHTA CONEPKUT 31 HEMTPOH; UNCIIO IIEKTPOHOB B aTOME
paBHO 26. Ha3zoBuTE 371€MEHT, U30TOIIOM KOTOPOI'O SIBISETCS JaHHBIM aTroM. Hanumure
CHUMBOJI 3TOI'0 U30TOIIA.

e (CKOJIBKO 3JIEKTPOHOB U IIPOTOHOB BXOJUT B COCTAB aTOMa 3JIEMEHTA, KOTOPBIM HAXOIUTCS: a)
B 5-M niepuozie u B mobounoit noarpymme VI rpynmsr; 0) B 4-M nepuoie u B TJIaBHOM
noarpyne Il rpymnmnbr?

e Uewm onpenenstorcs XMMUYECKHE CBOMCTBA 3JIEMEHTOB?

e [loguuHsieTcs JaM ABMXKEHHE 3JIEKTPOHA 3aKOHAM Kiaccuueckoil mexanuku? Kak Ha3biBaeTcst
pazzen (pU3MKU, KOTOPbIN U3y4yaeT IBUKEHUE MUKpOYacTuLl?

e U0 Ha3bIBaeTCs aTOMHON OpOUTAIIBIO?

e Yro xapakTepusyeT riaBHoe KBaHTOBoe uncio? Kakue 3HaueHus oo npuHumaer? Uro
Ha3bIBACTCSI SHEPreTUYECKUM ypoBHEM? UeMy paBHO unciio opouTaneil Ha JaHHOM
SHEPreTHYECKOM YpPOBHE?

e UYro Ha3bIBAETCS AJIEKTPOHHON 000JI0UKON (NIEKTPOHHBIM clloeM)?

e UYro xapakTepusyeT nodouHoe (opOouTanpHOE) KBaHTOBOE uncio? Kakue 3HaueHUs] OHO
IIPUHUMAET AJIs KaKI0r0 YHEPreTHYECKOT0 YPOBHS?

o Kakyro popMy UMEIOT M KaK Ha3bIBAIOTCS OPOUTAIH, AJIsi KOTOPBIX TOOOYHOE KBAaHTOBOE
yucio pasHo: a) 0; 6) 1?7

e Kaxk Ha3pIBatoTCA opOUTAIH, 111 KOTOPBIX TOOOYHOE KBAHTOBOE YKCIIO paBHO: a) 2; 6) 3?7 Uto
TaKO€ YHEPreTUYECKUI MOJypPOBEHb?

e YeMy paBHO UMCIIO OYpPOBHEN HA JTAHHOM SHEPreTHYECKOM ypOBHE?

¢ Yro XapakTepu3yeT MarHUTHOE KBaHTOBOE unciao? Kakue 3HaueHUs1 OHO IPUHUMAET IS
KaXJI0r0 SHEPreTHYeCKOro noAypoBH:? UeMy paBHO 4nciio opOuTaieil Ha SHEPreTHYeCKOM
MOlypOBHE?

e Uem oTnmyaroTCcs APYr OT Apyra opOuTaiu, HaXOAsIUecs Ha OJHOM MOAypOBHE?

e Yro xapakTepu3yeT CIMHOBOE KBAHTOBOE YHUCIIO?

e Kakue 3Ha4eHUsI OHO IPUHUMAET?

o Kak ¢popmynupyercs npunuun [aymu?

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

o Kakoil mpuHIMT onpeenseT MOopAA0K 3al0JTHEHNU aTOMHBIX opOuTaeil anekrponamu? Kak
OH (hopmynupyercs?

¢ YT0 Takoe OCHOBHOE COCTOSIHHE aToMa?

¢ B kakoMm nopsiike 371€KTpOHBI 3aMOIHSIIOT SHEPTeTUYECKUE TOAYPOBHU?

e UYewMm omnpezensercs sHEprus MOAYpPOBHA corjacHo npasuiy KieukoBckoro?

o Kak ¢popmynupyercs npasuio ['ynna?

e UT0 nMoka3bIBaIOT JEKTPOHHBIE (DOPMYITBI ATOMOB?

e YTo0 MoKa3pIBaAIOT 3JIEKTPOHHO-Tpaduyeckue GopMybl aTOMOB?
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e B aromax Kakux 3JIEMEHTOB ITPOUCXOAUT KITPOCKOK AIEKTPOHA» C 4s- Ha 3d- MOypOBEHb?
Uem oH 00ycnoBieH?

o Kakoii Tun rubpuanzanun xapakrepen ais: a) kpemuus B SiCly; 6) maraus B MgBr2; B)
amomunus B A1Br3? HapucyliTe cxembl nepeKkpbIBaHUsI 3JIEKTPOHHBIX 00JIaKOB B JaHHBIX
Mmonekyinax. KakoBa reomerpuueckast popma 3TUX MOIeKyn? SIBISIOTCS M OHH MOJIIPHBIMH
WM HEMOJIIPHBIMU?

o Kakue U3 crneyromux MOJIeKy sIBISIFOTCS MOJISPHBIMHU U Kakue — HenoJsipHbiMu: OFa,
MgBr;, PCIz, BCl3, H2S, A1Br3? Ilouemy?

e Mornexkyna okcuaa yriepoaa (IV) C02 umeer nunelinyto Gopmy. CKOIBKO G- U T-CBS3EH B
9TO# Mosekyne? Kakue 31ekTpoHHbIe 001aKa aToMa yriiepo/ia yqyacTBYIOT B 00pa30BaHUU
aTUX cBsizeit? SABnsiercs au mosekyna CO2 moJApHON WM HETOISPHOU?

o Kakue u3 crienyromux peakiui SBIsSOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMMU:

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

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

Kakue u3 aux aBiasgroTcs nmpoueccaMu BOCCTAHOBJIEHUS?

e Kakue U3 cleayronux BeneCTB MOTYT OBITh: &) TOJBKO OKUCIIUTEISIME; 0) TOJIBKO
BOCCTaHOBUTEIISIMH; B) U OKUCIUTENSIMH, U BoccTaHoBuTensamMu: Cr03, MgzP2, NaxCr04, SO,
KI, KNO;, LiCl04, KH, Fe, H202, (NH4)2S?

e VYKaXHTE TUIl KQXKIO0U U3 CACAYIOIMNX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

a) P+ KOH + H20 — PH3 + KH2P0»;

0) 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 + 0z; x) Fe + Cl, — FeCl.

e MeT010M 3IEKTPOHHOTO 6agaHca COCTaBbTE yPABHEHHS OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKHHﬁ, KOTOPBIC MTPOTCKAKOT I10 CXEMaM:

a) HaS + K>Cr07 + HaS04 — S + Cr2(S04)3 + K2S04 + H20
0) C + HNO3 — CO02 + NO + H»0
B) Mn02 + NaBi0O3; + HNO3 — HMnO4 + BiONO3 + NaNOs; + H20
r) Nal + NalOs; + HoS04 — I + NaxS04 + H20
) Mg + HNO3; — Mg(NO03)2 + N20 + H20
e) Pb02 + MnS0s + HNO3; — PbS04 + Pb(N03)2 + HMnO4 + H20
) KMn0O4 + NH3 — KNO3 + Mn0> + KOH + H»>0
3) KoCr207 + HC104 + HI — Cr(C104)3 + KC104 + I> + H20
n) H2C204 + KMnOs4 — CO02 + K2CO03 + MnO2 + H20
K) CeHi1206 + KMnOs4 + H2S04 — C02 + MnSO04 + K2S04 + H20
JI1st ka0l peakiiy YKaKUTE BEIIeCTBO-OKUCIUTEh U BEIIECTBO-BOCCTAHOBUTED,
mponecc OKMUCICHUA 1 TPOLECC BOCCTAHOBJICHU.
KourpoJubHas padora
1) munoevie 3a0anus K KOHmMpoObHOIU padome
1
1. ChopMynupoBaTh OCHOBHBIE 'a30BbIE 3aKOHBI.
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2.Macca 107 m> a3ora (n.y.) passa 1,25 1 -107*kr. BeluncianTe mI0THOCTb a30Ta MO BOJIOPOTY
U BO3IYXY.
3. BorluncnuTe MOJSPHYIO MacCy KBUBAJIEHTA METAJIA, €CJIM B €0 XJIOPHJIE MAacCOBast 10JIs
xyiopa 79,78%, monspHas Macca SKBHBaJIEHTa XJiopa 35,451/MOJb.
4. PaccuuTaiiTe IIMHY BOJHBI 3JIEKTPOHA, €CIIM CKOPOCTh JBIKEHHUS 3J1eKTpoHa pasHa 2-108
Mm/c.
5. Cxonbko cBoOOoaHBIX d -opOuTanei comepxkurcs B aromax Sc, Ti, V?
Hanummre 351eKTpoHHbIE POPMYJIBI AaTOMOB 3TUX JIEMEHTOB.
2
1. punnun [Taynu. Ipasuno I'ynna. 2 npaBuna Kineukosckoro.
2. Macca 87-10"°w> mapa nipu 62°C u nanenuii 1,01-10° I1a pasna 0,24-10 kr. Berunciute
MOJIEKYJISIPHYIO MaccCy BEIIECTBA U Macca OJHON MOJIEKYJIbI BEIIECTBA.
3. Boruncaute moisipHyto maccy skBuBasieHTa KHSO4 B crenyromux peaknusax: 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 OINMCHIBACTCS CIENYIOIIMMHU
3HaYEHUSIMH KBAHTOBBIX yucend: 0 — 3; I = 0; my = 0. ATOMBI KaKuX 3JIEMEHTOB MMEIOT TaKoi
a5eKTpoH? CocTaBbTe AJIEKTPOHHBIE (POPMYIIbI AaTOMOB ATHX AJIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOH CBSI3H.
2. OnpenenuTe MOJIIPHYIO MAacCy JABYXBaleHTHOIO MeTajia, ecinu 14,2107 kr
OKcHa 3TOoro Meramna obpasyior 30,2:107 kr cynbgaTa Merana.
3.Beruncnure nuuny cBsasu C-C1 B CCL4 1o creayromuM JaHHBIM: IJIMHBI CBSA3EH
C-C u C1-C1 paBHBI COOTBETCTBEHHO 1,54:1019 1 1,99-10 0.
4. ]Ins aToMa ¢ 2JIeKTPOHHOM cTpykTypoit 1S?2S*2P? priyiyTe B TaGMUIy 3HAUEHUS YETHIPEX
KBaHTOBBIX YHCEN: 11, |, m, ms OnpenenuTe KaKabplii U3 SIEKTPOHOB B MApAJUIEIbHOM COCTOSIHUN
Howmep anektpona ... 1234567
n..
I...
mi ...
ms ...
5. Beruucnure cpeaHIo IIOTHOCTD 110 BOJOPOY U MO BO3/1YXY ra3oBOi 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 N; + 3Hz <-> 2NH3 paBHOBecue yCTaHOBHIIOCH TPU
CIIEAYIOIIMX KOHIEHTPAIMIX BEIIECTB (MOJIB/J):
Cn2 =2,5; Cuz2= 1,6; Cnnz = 3,4. Beluucinnre KOHCTaHTY paBHOBECHS 3TOM
peakIMy U UCXOoJHbIe KoHIeHTpauu N2 u Ho.
3.B cocTostHMM paBHOBECHS CUCTEMBI
COz + Hy <> CO + H,O
peaKuoHHAas CMeCh UMela 00bEMHBIN COCTaB:
22% CO2, 41 % Haz. 1 7% CO u 20% H-O.
Beruncnute Kp u Kc miis aroii peakuuu npu 1900K.
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4. B xakoiif Macce BOJIbI clieTyeT pacTBOpUTh 30T OpomMuaa Kamust JUIsl OTydeHUs
pacTtBopa, B KoTopoit maccoBas noiasi KBr paBua 6%?
5
1. Pa3baBnenHbIe pacTBOPHI HedNeKTpoauToB. JlaBinenue napa. (1mu 3akon Payos).
2. Bpiuucnure moisipHyto KoHueHtpamuio KzSOs, B 0,021 xotoporo coxepxkurcs 2,74
PacTBOPEHHOI'O BEUIECTBA.
3. Hanumure BbIpaxeHHs] KOHCTAHT PaBHOBECHS CIIEAYIOIIUX OOpaTUMBIX PEaKIIHiA:
1) FesO4 + 4H; <-> 3Fe() + 4H20(r)
2)4HC1+02<->2H20 + 2Cl1;
3)C + CO2<->2CO
4.11pu HEKOTOPOH TeMIepaType KOHCTaHTa PABHOBECHS PEAKIIHH
Ha>+ Br2<->2HBr pasna 1. Onpenenute cocTaB paBHOBECHON PEAKIIMOHHON CMECH, €CITU [
peakiuu O6buH B3ATH 1MOb Ho 1 2 Mois Bry.
Pedepar
3a MOArOTOBKY M 3alIUTY pedepara CTyIeHT MOKeT Habpath 6 GasoB (1o 2 6aia 3a Tpu
KOHTPOJIbHBIE PEUTHUHTOBBIE TOUKH). [Ipu moaroroBke pedepara CTyJEHT AOKEH 03HAKOMUTHCS
C OCHOBHOW W JOIOJIHUTEIBHON IUTEPaTypoOi, BKIOYAs CIPaBOYHBIC H3TaHUS, 3apyOeKHbIE
UCTOYHUKH, KOHCIICKT OCHOBHBIX IIOJIO)KCHUH, TEPMUHOB, CBCICHUHU, TpPEOYIOMUX s
3allOMUHAHUSl U SBJISAIOLIMXCS OCHOBOINOJArarmolmmmMu B 3Toil Teme. Heobxoaumo cocTtaBUTH
AHHOTAllMM K TMPOYUTAHHBIM JIUTEPATypHBIM HcTOYHHKaM. CTpykTypy pedepara CTyACHT
omnpenenser caMm. OleHnBaHUE MTPOBOAUTCS C YUYETOM KOJIMYECTBA 00paOOTaHHBIX TUTEPATYPHBIX
HMCTOYHUKOB, KadecTBa odopmiieHUs: pedepara, OTBeTa Ha BOHpockl 1o pedepaty. Temy s
pedepara CTYJIEHT MOXKET MPEATI0KUTh caM, TU00 BBIOPATh U3 MPEATIOKEHHBIX.
1) nepeuenv mem peghepamos
HcTopust OTKpBITHS paAMOaKTUBHBIX METAIIJIOB.
MeTo161 KOH(POPMALIMOHHOTO aHATH3A.
OCHOBHBIE TIOJIOKEHUST TCOPHH TOTOXUMHUYCCKHX PEaAKIIHMA.
Koopaunnammonnas treopus Bepuepa.
KoopaunaionHslie coeinHeHus ¢ OMOIUTaH aMu.
Tepmonnnamuyeckas 1 kuHeTHueckas ycronunsocts KC.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
buonoruueckue GpyHKIIUU OMOMETAIIIOB.
Kpuockomus. 0ymnmuockonusi. Bo3MoXKHOCTH METO/IOB.
DnexTpodopes. Dnekrpoocmoc. [IpuMenenne Ha MpakTUKeE.
Hucnepcusbie cucteMbl. Komaouasl.
[TpocTpaHCTBEHHO-BpPEMEHHAST CAMOOPTaHU3aUs B (PU3HUKO-XUMHUICCKHX CHCTEMaX.
Teopust KpHCTaNIMYECKOTO OIS TUTAH]IOB.
Metoasl IUCIEPCUOHHOIO aHAIU3A.
Tecr
B TedeHnue cemecTpa CTYIEHT MPOXOAUT MPOMEXKYTOYHOE TECTUPOBAHHE IO TpPEM
Toukam. Kakmas peWTHHTOBas TOdYKa OIEHUBaeTCs MakcuManbHOo B 6 OamioB (100%
BbINONTHEHUS 30 KOHTPOJBHBIX 3aJaHMUIA).
Crynent, HaGpasmmii 92-100% mnonyuaet 6 6amnos; 67-91% - 5 6amnoB; 51-66%- 4
6anna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 Oam.
1) munoewvie mecmoenie 3a0anus
1. Camonpou3BOJIBHBIN paciiaj] MOJIEKYJ paCTBOPEHHOIO (MHOI' 1A - pacIUIaBIEHHOTO)
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BElIIeCTBa Ha KATUOHBI U AHHMOHBI HAa3bIBAETCHL....

-1 DJIEKTPOIU30M

- MIOHHOM ITPOBOJUMOCTBIO

-: TOMOT€HHBIM KaTaJIu30M

+: 3NEKTPOIMTUUECKON TUCCOIaIuen

I: T3 195 Tema 6-0-0

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

+: cTeneHb AUCCOLMALIUN

-2 MOJISIPHYIO KOHIICHTPAIMIO PacTBOpa

-: pH pactBopa

- KOHCTaHTY TUAPOIU3a

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

+: XJIOpU HaTpUs

-1 CEpHUCTAst KHUCIIOTa

-: Cynb(QUT Kaus

-1 YKCyCHasl KUCIIOTa

5. Uemy paBHa koHuentpanus noHoB H B pactBope KOH ¢ konuentpanueii 0,01 Monb/n
MIPHU YCJIOBUH, YTO THAPOKCH/] KUl TPOIUCCOIMUPOBAIT HALIEIIO

+: 10-12 monw/n

-2 0,01 moms/1

-: 10-14 momb/n

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

6. Paccuuraiite pH: a) constHOM Kuca0ThI ¢ KoHIeHTpanuei 0,1 Moib/11; 6) BOAHOTO
pacTBopa ruApOKCUIa Kalus ¢ KoHIeHTparuei 1,0 Monb/a, cuuTasi, 4TO yKa3aHHbIE BEIIECTBA
JTUCCOLIUUPYIOT MOJIHOCTHIO

-1a)7;06)7

+:a) 1;0) 14

-2a)14;06) 0

-1a)2;0) 12

7. OptodocdopHas KUCIOTA AUCCOLIMUPYET MO TPEM CTYIEHSIM, IPU 3TOM KOHCTAHTHI
JUCCOLIMAIIMY TI0 KaXKION CTYIEHHU CBS3aHbI COOTHOIIIEHUEM:

-: K1> K2<K3

-: 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 KOHIIEHTpAIIMU aHUOHOB U KATHOHOB B JITAHHOM pacTBope?

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

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

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

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

20. ITorenuman BOJOPOIHOTO 3JIEKTPOIA 3aBUCUT OT

+: KoH1ieHTpamum HOHOB BOJOPOa B pacTBOPE

-: JlaBrieHust Bo1opoJia B Ta30BOil ¢aze

-: Temneparypsl
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-: AKTUBHOCTH HOHOB

21. Cymma Bcex K03(h(UIIMEHTOB B MOJICKYJIIPHOM YPaBHEHUU PEaKIUH
CrCl3+NaClO+NaOH=Na>CrO4+ ... paBHa

+: 31

- 14

-1 12

-2 10

22.: B aToMe renusi BaJ€HTHbIE 3JIEKTPOHBI pa3MeIIeHbI IO OpOUTAIIIM

-1 1sl

-1 281

- 1s2

+: 252

23. Yucno BaJEHTHBIX IEKTPOHOB Yy aTOMa KaJIbLIUs

-1

+:2

-3

-4

24.OKuCANTENBHO-BOCCTAHOBUTEIBHBIE MTOTEHIIMAIIBI 3aBUCST OT

-: KoHLIeHTpauuy OKUCIUTEIbHOW U BOCCTAaHOBUTENIBHON (POPM BEILIECTB

-: TeMIIepaTypbl

+: pH cpenbl

-: IIpupossl pacTBOpHUTENS

-: JlaBneHus

25. VI3 nepeynciieHHbIX HUKE BELIECTB CAMBIM CHIJIBHBIM OKHCITUTENIEM SBIISETCS ...

-: [InaBuKOBas KucIOTa

+: rop

-1 KUCJIOPOJ

- IJIaTUHA

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

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

+: +6; +6

-1 46; +3

- 43; +6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeThTE PaBUIIbHBIN OTBET

K peaknusiM BHyTpUMOJIEKYIISIPHOTO B3aUMO/IEUCTBUS OTHOCATCS

4. 2KCIO, ——2C1+30,

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

29. OTMeTbTe ITpaBWIbHBII OTBET

- + 2+
B HOHHOM ypaBHEHHH MnO, +H,0, +H" —> Mn™ +0,...

cymMMa Bcex Ko3((HUIIMEHTOB
paBHa

+: 26

-:43

-1 28

- 48

30. OTmMeThTe NMPaBUIIBLHBIA OTBET

CyMMa k03 (HUIHEHTOR B PeaKIIHH K,Cr,O, +KI + H,50, — I, +Cr,(50,), +.

- 27
+:29
- 17
- 19
31. OTMeThTe NMPaBUIBLHBIA OTBET

" paBHa

HpI/I MOIaJaHUuM KEeJIC3HOU CTPYKKHU B CUJIbBHO HAIrp€Ty0 KOHIOCHTPUPOBAHHYIO CCPHYHO
KHCJIOTY BO3MOXKXCH CJ'ICIIYIOIJ_II/Iﬁ mpouecc

-: Fe+H»S04=FeSO+H, T

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

+: 2Fe+6H2S04=Fe»(S04)3+3S0: T +6H,0

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

-: KBaJpar

-: TpeyronpHas nupamuaa

-: YceueHHas nupaMuia

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

-:Cu

+: Fe

-1 Ag

+: Al

34. IIpu B3aMOAECHCTBUM KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C IIMHKOM B Ka4€CTBE
ra3000pa3HOro MPOIyKTa MOIYYEH ...

-: Kucnopon

-: Bomopon

+: Okcun azota (IV)

-: AMMHak

35. Ilpu B3ammoielicTBIH pa30aBICHHONW a30THON KUCIOTHI C MEJBIO B KAUECTBE
ra3000pa3HOro MPOYKTa MOJYYEH ...

-: Bomopon

- Okcup azora (IV)

+: Okcun azota (II)
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-: Menp He pearupyeT ¢ a30THOM KHUCIOTOM, TOCKOJIbKY HAXOJIUTCS B PSALY AaKTUBHOCTH
METAJIJIOB IIpaBee BOJOPOAA

36. Ilpu B3auMoelicTBUM Pa30aBICHHON a30THOM KHCIOTHI C MEIbIO B KAUECTBE
ra3000pa3HOro NPOaAyKTa MOJTYYEH ...

-: Bomopon

- Okcup azorta (IV)

+: Oxcup azora (1)

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

37.: Ilpu a51eKTpoan3e paciuiaBa XJIOpu/ia HaTpHUsl Ha aHoJie BbIACIMIIOCHh 56 11 xjopa. Macca
00pa30BaBIIETOCs METAUINYECKOTO HATPUS PaBHA ...

+: 1151

-2 100r

- 120r

-1 2 MOJIb

38.Xumuueckre CBONCTBA BOJIOPO/Ia B HAUOOJIbIIIEH CTEIICHH HAIOMHUHAIOT CBOMCTBA ...

+: I'anoreHos

-: Xpoma u Maprasua

-: biraropoiHbIX ra3oB

+: [Ilen09YHBIX METAILIOB

40. PactBOpHI 1I€7049€H CITIOCOOHBI PearupoBaTh CO CASAYIOIIMMH 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'MIPOKCHA KAJIbIMSI MOKHO MOJIYYHUTh U3 6,4 T kapOuia KaibLus?

+:74r

- 148

- 3,7r

-: 'uapoxcu KanbIus MoJIy4aroT He U3 KapOuaa Kaablivs, a u3 kKapOoHaTa KaabIus

44. Haunbonee ycTOMYMBBIE CTETIEHU OKUCIICHUS XJIOpa B COCTUHEHUSX

-1 46

+: 47

+: +1

+: -1

=143

47. I'anoreHoBOAOPO, KOTOPBIA MOJY4arOT B IPOMBIIIJIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HCI

- HF

-: HBr

-: HI

-: HAt

48. CaMblil CHIIbHBIN BOCCTAHOBUTENL CPEAU TAIIOTEHOBOIOPO/IOB

+: HI

-: HCI

-: HF
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-: HBr
-: HAt
49 I1pu Haceimennu BogHoro pactsopa KOH xiopom mpu temneparype 100C oGpasyetcs
+: KCl1
+: KCIO
-: KCIOs
-: KCI1O2
-1 KCl1Og4
50. [1pu B3auMOICMCTBUM YIJIEPO/Ia ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM BBIACIHIOCH
13,44 n ra3zoB (H.y.). Paccuuraiite Maccy yriaepoja, BCTYIUBILIETO B PEAKIINIO
- 10r
20T
+:24r
-:3,6r
3aganus K 1a00paTOpHBIM padoTam
[To xaxx/10i#1 paboTe CTYACHT JOJHKEH MPEJICTaBUTh OTUYET, COJIepKalliil Ha3BaHUE paOOTHI U
pacreyaTKy pe3yJibTaToOB BBIIOJIHEHUS 3aJaHuil. 3a BHIIOTHEHUE U 3aLIUTY JIA0OpaTOPHBIX padboT
CTyJIEeHT MOXeT HaOpaTh 18 GamioB (1o 3 6aiuia B KXyl PEHTHHTOBYIO TOUKY).
5.1. OueHouHble MATEPHAJBI I MPOMEKYTOUHOI aTTeCTAlMU

[TpomesxyTouHas aTTecTalus MPOXOJAUT B (opMe IK3aMeHa BO 2 cemecTpe. 3ajaHue Ha
3a4eT COCTOMT M3 3a71auyl U ABYX TEOPETHUECKUX BOIIPOCOB. DK3aMEHAIlMOHHBIHM OMJIET BKIIIOYaeT
JIBa TEOPETHUUECKUX BOIpOca M OJHY 3ajauy. Ha 3auere u 3x3aMeHe CTyIEHT MOKET HabpaTh
MakcuMyM 30 Oaios.

Bonpocsl k 3k3aMeny

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

2 Tunel xumudeckod cBsi3u. KoBaneHTHass cBsi3b UM €€ Buipl. CBoOMCTBa U CIIOCOOBI
oOpa3zoBanusi. OCHOBHBIE MOJIOXKEHUS METO/1a BaJleHTHBIX cBs3ell (MBC). BanenTHOCTH aTOMOB €
no3uuun MBC. I'mOpunuszanmst aToMHbIX opOutaneid. Tumbl ruOpuauzanvu. c- U n- CBS3H.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJIEHTHOH CBSI3H.

3 Honsl. MonHas cBa3b. CBoMicTBa MOHHOM CBs3U. Kpucrannudeckas pemierka. ATomMHas,
MOHHAsI, MOJIEKYJISIpHAsl U METAJUIMYECKHE PELIETKU. 3aBUCHMOCTb CBOMCTB KPHCTAJUIMUECKUX
BEIIECTB OT TUIIa XUMHUYECKOH CBSI3U.

4 Metannel 1 HeMeTamibl. OKCHIbI, KUCIOTBI, OCHOBaHUS W coju. be3paziauunbie u
coneoOpasyromue okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aM(poTepHble. MI3MeHeHne CBONCTB
OKCHJIOB B 3aBHCHMOCTH OT IIOJIO)KEHHsS aTOMa B IEpUOAMYECKOM cucteme. KucnoTsl, nx
KJaccuuKkanus 1 HOMEHKIatypa. M3MeHeHHe CBOMCTB KHCIOT B 3aBUCHMOCTH OT MOJOXKEHUS
LEHTPAJIbHOIO aToMa B IEPUOJUIECKON CUCTEME.

5 CoBpemeHHass Teopusi KUCIOT M ocHoBaHuii. Teopust bpencrena-Jloypu. Kucnorel u
ocHoBaHus JIprouca.

6 BHyTpeHHsa sHeprus u SHTanbnus BemecTBa. [lonstue o6 »uTpornuu. IlonsTus 00
sHeprun ['n66ca o6pa3oBaHus BEIIECTB. DHTATBIUNHBIA U SHTPONUNHBIA (PAKTOPHI MPOIIECCOB.
Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKITHIA.

7 Cxkopocth peakiuu. CKOpPOCTb peakIMM B TOMOTEHHBIX WM TE€TEPOr€HHBIX CHUCTEMaX.
HctuHHast ckopocTh peakiuu. DakTopsl, BIMSIOIME HAa CKOPOCTh XUMHUYECKHX PEAKLHM.
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3aBUCUMOCTb CKOPOCTH XMMHMUYECKUX PEAKIMI OT KOHIIEHTPALMH PEarupyrolnX BEIIECTB. 3aKOH
neiictBus Mmacc. KoHCTaHTa CKOPOCTH peakiuu U ee PU3NISCKUil CMBICIT.

8 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW peakuuu oT Temneparypsl. [Ipasuno Bant — [Nogda.
DHeprus aKTUBALUH U TETJIOBOH 3()(hEeKT XUMUYECKOH PeaKIHu.

9 3aBMCHMOCTH CKOPOCTHM XMMHYECKOW peakLUUu OT TEMIEpPATypbl, SHEPTUU aKTUBALUU U
SHTPOINMH aKTUBALMH. YpaBHEHHE AppeHuyca.

10 Katanu3. Katanurnueckue peakiuu. OCOOEHHOCTH KaTAIUTHYECKUX MPOIeccoB. Teopus
TOMOTEHHOTI'O ¥ T€TEPOre€HHOr0 KaTaau3a.

11 HeoOpatumble U oOpaThMble XUMHUYECKHE MpOIecChl. ['OMOreHHbIE M TeTepOreHHbIE
paBHoBecus. KoHcranTa paBHOBecus. BnmsHue pa3nuuyHbiXx (aKTOpOB Ha XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Illarense.

12 PactBOopuMOCTb. BiusiHMe Ha pacTBOPUMOCTH IPUPOJBI KOMIIOHEHTOB, TEMIIEPATYPHI U
JaBieHus. [laBieHne HachIIEHHOT0 apa Haj pacTBopoM. 3akoH Payins. Temneparypbl KunieHus
U Kpuctaumsanuu. Kpuockomnus u 30yIIHoCKOMuUS.

13 Teopust  anekTponuTudeckord gucconuanuu  Appenuyca. CunbHble U cliabbie
anekTponuthl. CreneHp snekTpuueckor aucconuamuu (3]) u ee CBA3b C HM30TOHUYECKUM
koddp¢unmentom. Koncranta aucconuanuu. 3akoH pazdasnenuss OctBanbiaa. Jluccorumanus
BOJbl. 3aKOH JEMCTBYIOLIMX Macc. ABTONPOTONM3 BOJbl. VOHHOE NPOM3BENEHUE BOJIbI.
KoncranTa aBronporonmsa Bogopoausiii mokazarenb. bydeprsie pactBopsl. bydepHas eMKkocTs.
[Tporonutuyeckue peakuuu. BHYTpUMONEKyJsSpHBbIE KHCIOTHO-OCHOBHBIE B3aMMOJEHUCTBUSA,
ONPEAEIISIONINE HEYCTOMYMBOCTD KUCIOT OCHOBAHUM U COJIEH.

14 IIporonu3 (ruaponus) coneid. MoHHBbIE ypaBHEHHUS peakIUH HpoToiu3a (TUIPOIu3a).
Pasznuynsle Tunbl ruaponusa. KoncranTa u ctenens nporonusa (ruaponusa). Ee 3aBucuMocTs OT
KOHIIEHTpaluu u Ttemmneparypbl. HeoOpatumelit npotonu3 (ruaponus). [Iporeccsl nmporonusa
(ruaponusa) B IpUpoJe..

15 OxkuCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaxkuuu. W3meHeHne OKHUCITUTEIBHO-
BOCCTAaHOBUTENIbHBIX CBOICTB BEILECTB B COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B Ipynmnax u
nepuogax. CreneHb OKUCIEHUs. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. BiusHue
TEMIEPATYPbl, KOHIEHTPALUU PEareHTOB, UX MPUPOIbI, CPEIbI U APYTUX YCIOBUN Ha IPOTEKaHHUE
OBP. HampaBienue npoTekaHUs OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakIuil. XuMHUecKue
HMCTOYHMKH AJIEKTPUUECKOTO TOKA - FaIbBAHUYECKHUE PJIEMEHTHI.

16 DnekTpoau3 paciyiaBOB M BOAHBIX PAcCTBOPOB 3JIEKTPOIUTOB. KaToaHble M aHOJHBIE
npoueccsl. Koppo3usi MeTamioB M MeTonbl 3aliuThl OT Hee. OCHOBHBIE METOIBI 3aLUTBI OT
KOPpO3HH.

17 00mas xapakTepuCTHKa 3JIEMEHTOB MOArpynnbl Meau.  CBOWCTBO, MONY4YEHHE U
npuMeHeHue. Baxuelmme coenuHeHus Meam, cepebpa U 3o010Ta.  OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEHIECTB, OKCHUIIOB U
rupokcuioB. OO1mas XxapakTepucTUKa 3JIEMEHTOB MOATrPYNIbl IMHKA. O0I1as XapakTeprucTHKa.
CBolicTBO, IOJTyYEHUE U NIPUMEHEHHE. BakHeWIIne cOeIMHEHUs 2JIEMEHTOB MOATPYIIIBI [IUHKA.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA. KMCIOTHO-OCHOBHBIE CBOMCTBA  ITPOCTBIX
BEIIIECTB, OKCUJIOB U THJPOKCUAOB. OOmas XapakTepHCTHUKa 3JIEMEHTOB MOATPYIIBI XpOMa.
ITomyuenue, cBoiictBa W npuMeHeHHE. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
coenquHeHu. KuCIOTHO-OCHOBHBIE CBOWCTBA MPOCTHIX BEIIECTB, OKCHJIOB U THAPOKCHJIOB.
OO61as xapakTepuCcTHKa 3JIEMEHTOB MOArpyNIbl Mapranua. [lonydyenue, cBoicTBa U IPUMEHEHHUE.
OKHUCITUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBAa MPOCTHIX
BEIIECTB, OKCUIOB U TMJIPOKCHIOB. BaxkHelne coeAMHEeHUs.
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18 bop u antomunuid. [lonydenne u cBoiicTBa. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA

uX coequHeHuil. [[puMeHenne cniaBoB Ha OCHOBE aTFOMUHUA.

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

BOCCTaHOBUTEIILHBIE CBOMCTBA COSIUHEHUN.

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

21 Cioco6rb1 IMOJIYYCHHA, XUMHYCCKUEC CBOICTBa IMIPUMEHCHUC IIOJIMMEPOB U OJHUTI'OMEPOB.

[Ipumenenue

6. Metoanueckue mMarTepuajbl, ONpeejsONde MPOUeIyPbl OLEHUBAHUS 3HAHWIA,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH
6.1 Pe3yabTaThl 0CBOEHUS Y4eOHOM TMCUMILUIMHBI, OJIE:KalUe IPOBEPKe

3AaKOHOB H METOI0B
€CTCCTBCHHBIX HAYK U
MaTEMaTHUKH;

KonTpoaupyembie HNuaukaropsl Pe3yabTaTsl OueHo4YHbIE
KOMIETEeHI[UH (4aCTh JTOCTUKEHUS o0yueHust cpeacTBa
KOMIIEeTeHIIN ) KOMIIeTeHIIN I
OIIK - 1 OIIK-b.1.1 3HaTh: MPaKTUYECKOE
Crocoben AHanu3upyeT 3a/1auy, | - CYIIHOCTb YYEHHs O | 3aHSTHE,
AHAM3UPOBATE BbleNsieT  0a30BbIE€ | IEPUOJUYHOCTH U €r0 Pojb | JJabopaTopHas
— COCTaBIISIOLIUE nis MIPOTHO3UPOBAHUU | paboTa,

o HOII6I/IpaCT METOABI | CBOUCTB XUMHYCCKUX | TCCTUPOBAHUC,
npodeccHoHaILHOH peleHus 3JIEMEHTOB u UX | KOHTpOJIbHAS
AEATEILHOCTH HA | ecTeCTBEHHBIX HAYK U | COCIMHCHUI, pabora,
OCHOBE IOJIOJKEHHUH, | MATEMATHKH; - KBAHTOBO-MEXaHUYECKOE | IK3aMeH

CTPOEHHE aTOMOB, MOJICKYJI
1 XUMUYECKOH CBSI3H;

- OCHOBHBIE  KJIACCHI
HEOPTraHWYECKHUX BEIIECTB,
CBOﬁCTBa X THUIINYHBIX
NpPEICTaBUTEIIEH;

YMmerThb:

- KpUTHYECKU OLIEHHBATH

CBOM  JIOCTOMHCTBA H
HEJIOCTaTKH;

- TPOBOAMUTH PACYETHI IO
TEPMOXUMUYECKUM
YpaBHEHUSIM PEAKIIUIA;

- IIpEACKa3bIBaTh
TEPMOJIUHAMUYECKYIO

BO3MOHOCTb IIPOTEKAHUS
XAMHYECKUX PEAKIUN;

- pemiaTb  pacyeTHBIE
3a1aun.

Baagers:

- HaBblkamMH pabOTBHl ¢
pacdeTHBIMH  (popMyIaMH,

pemiatb  pacyeTHble U
IKCIIEPUMEHTAILHBIC
3aa4u 110 XUMHH,

- criocobamu
MOJICTTUPOBAHUS

OKCIICPUMCHTA 11O XUMHUH.
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OIIK-2 Cnoco0en
(popmympoBarb
3aja4u
npogdeccuoHaIbLHOM
HAeATeJIbHOCTH
OCHOBeE

Ha
3HAHUM
npoPuIbHBIX
pasaesioB
MaTeMaTH4YeCKHX U
€CTeCTBEHHOHAYYHBIX
AUCIHUTLINH
(Mmoayeit)

OIIK-b.2.2 I'pamoTHO
U apryMEHTHPOBaHHO
dopmupyet
CcOOCTBEHHBIE
CYXJICHUSI U OUECHKHU
Ha OCHOBE 3HAHUH IO
PO UIBHBIM
paszuenam
MaTeMaTHYeCKUX |
€CTECTBEHHO-
HAYYHBIX JUCIHUILIUH

3HaTh:

- OCHOBHBIC XUMHYCCKHUC
TTOHSTHS;

- OCHOBHEIC
HOMEHKJIATyphI
XUMHYECKUX COCIAMHECHUM;
- OCHOBHBIE 3aKOHEI XMMHUH,
XUMHYECKOU
TEPMOJIUHAMHUKH,
3JEKTPOXUMUU i1
KHHETHKH;

- XHMMIO 3JIEMECHTOB U HX
COCTUHEHUN.

YMmerh:

- NPUMEHATh XUMHUYECKUE
TEOPHUH i 3aKOHBI,
KOHIICTIIIMK O CTPOCHUHU H
PEaKUUOHHOM
CIIOCOOHOCTU
HEOPraHWYECKHUX BEILECTB;
Baagers:

- crmocob6amMu OpUEHTAIINH B
po(hecCHOHATLHBIX
HUCTOYHHMKAX HMH(POpPMAIIUH
(>kypHabl, CalTHlI,
o0OpasoBarebHbIE
HOpTAaJIbI);

- TEXHOJIOTUSMH
CaMOPETYJISIIINU U
camMo00pa3oBaHMs

IpaBuia

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

6.2 Illkana oueHNBaHUsI IVIAHUPYEMbIX Pe3yJIbTATOB 00yYeHHUs

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

70 Oa1oB

Cemectp

[IIxana oneHUBaHUS

0-35 6amnoB

36-50 6amioB

51-60 6amnoB

61-70 OaymoB

YacTUuHOE TOCEIICHHE
ayIUTOPHBIX 3aHATHMH.
HeynosnerBopuresbHO
e BBINTOJTHEHHE
1a60PaTOPHBIX u
MIPaKTUYECKUX padorT.
IInoxas moAroToBka kK
6aIIbHO-PEHTHHT OBBIM

MEPOTIPUSITHUSIM.
CryneHr HE
JIOITYCKaeTCs K
IIPOMEKYTOUYHOHN
aTrTecTalun

ITosHOE MJIN YacTUUHOE

HOCELEHUE YaCTUYHOE ayAUTOPHBIX 3aHATUH.
ayAUTOPHBIX 3aHATHH. | MOCEIIeHHE IlonHoe BhIMOSIHEHUE U
YactuuHoe ayAUTOPHBIX 3ammuTa J1abopaTOPHBIX
BBITIOJTHEHUE W 3alllUTa | 3aHSATHH. u MPaKTUYECKUX
1ab0PaTOPHBIX u | IlonHoe BbINOJIHEHHWE | 3aHATUNA. BpinosHeHue
MPaKTUYeCKUX paboT. | ¥ 3ammra KOHTPOJIBHBIX ~ Pador,
Brinonnenue 1a00paTOPHBIX U TECTOBBIX 3aJlaHUIl Ha
KOHTPOJBHBIX ~ PaboT, | MPAKTHYSCKUX paOOT. | OUECHKH «OTIAIHOY.

TCCTOBBIX 3a}1aH1/1171 Ha
OLCHKH
«YHAOBJICTBOPHUTCIILHO.

ITosHOE MM

Brimosnnenne
KOHTPOJBHEIX padoT,
TECTOBBIX 3aJaHUN Ha
OLIEHKH «XOPOIIO».

TTommHoe MOCEIIeHNUE
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6.2.2 TlpomexyTOYHASI ATTECTAIUA
OrneHka pe3ysIbTaTOB OCBOCHHUS Y4E€OHOW MHUCIMIUIMHBI BO 2 CEMECTpe MPOBOJIUTCS IO
HIKaJe, NCIO0Jb3yeMON Ha IK3aMeHe:

Cemecmp

LlIkana ouenusarnus

Heynosnersopu
TEJIBHO
(36-60 6amoB)

Y noBnerBopuren
BHO
(61-80 6ammoB)

Xopo1o
(81-90 6ammoB)

OT1iIM4HO
(91-100
6aJoB)

1 Crynent umeet 36-60
0alyIoB MO0 HKTOram
TEKYILEro u
PYOESIKHOTO KOHTPOJIS,
Ha DJK3aM€HE He aall
IOJIHOT'O OTBETA HU Ha
OJIMH BOTIPOC.
CryneHt umeer

36-45 OammoB 110
HUTOTaM TEKYIIEero W
pyOexHOro KOHTPOJIS,
Ha  DJK3aMeHe  jall
MOJIHBIN OTBET TOJBKO

Crynent umeer 36-50
0aIoB [0  HUTOram
TEKYIIET0 U PyOEIKHOTO
KOHTPOJIS, Ha 9K3aMEHE
Jad IOJHEIA OTBET Ha
OJIMH BOIIPOC u
4aCTHYHO (TTOJIHOCTHIO)
OTBETUJI HA BTOPOH.

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

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

Cryzaent umeer 61
— 65 GaJIOB 1O UTOTAM
TEKYIIETO U PyOeKHOTO
KOHTPOJIS, Ha SK3aMECHE

Crynent umeet 61-
70  OGammoB 1O
UTOTaM TEKYILEro H

pyOexxHOTrO
KOHTPOJIS, Ha
9K3aMEHe nai

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

Jaj MOJIHBIM OTBET Ha
OJIH BOTIPOC U
YAaCTUYHO OTBETHUJI HA

Ha OAWH BOIIPOC OJIMH BOIpoC N
YaCTUYHO OTBCTHUJI Ha

o0a Bompoca.

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

9K3aMeHe  He  Jan
MOJIHOTO OTBETa HU HA
OJIMH BOTIPOC.

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

7. Y4yeOHO-MeTOAMYeCKOe o0ecneyeHne JUCHHIIIHHBI

7.1. OcHoBHas1 JUTEpaTYpa

1. I'muaka H.JL. OOmas xumus: yuyeOHuUK Ui 6akanaBpoB-18-e u3z. mepepal. u Jo1m. —
M.:U3n. ¥Opaiir:, 2015. - 898c.

2. I'munka HJIL. 3anaun u ynpaxHeHus 1no oOmed XuMuM: y4eo.-nmpakTid. nmocodue Juist
OakanaBpoB. 14-e uzna. nepepad. u non. — M.: U3a. FOpaiir, 2014. — 236 c.

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

7.2. JlonoiHUTEIbHAS JJUTEpPaTypa
1.  Ksapos A.A., Myxkoxesa P.A., KoukapoB XX.A. u np. OOuiast 1 HeopraHudeckas
xuMus: Yuebnoe nocooue. -Hanpunk Kab6.-bank. Yu-t, 2013. -63c.
2. .llaBnoB H.H. O6mias u Heopranudeckas xumusi. — M: JIpoda, 2014.
3. Koposun H.B. O6mas xumusi. — M.: Beicmras mikona,2014.

4. Jyaunckuit  I'.Il. Kypc xumum. OOmas Xumus, XUMHUS KOHCTPYKIIMOHHBIX
Marepuanos. —M.: Beiciias mxosa, 1985.
5. Tperbsxos FO.Jl. Heoprannueckast xumust. XUMHUS 2JIEMEHTOB: Y YeOHHK JIJIsl BY30B:

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

6.  Heopranuueckas xumusa. B 2 xuurax// 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 CaMOCTOSTeNbHOW padoThl. Hampumk:
Kabapauno-bankapckuii Yausepcurert, 2011-55 c.

2. TxamokoB H.U., KapoB A.A., Uepkeco b.X., Bunmmxkesa M.K. Obmas u
HEOpraHWYeCcKass XUMUs: 3ajaHus U MeToauueckue pexomenmanuu. — Hampuuk: KabGapauno-
bankapckuii Yuusepcurer, 2009. — 47 c.

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

4. Ksapo A.A.. Kunoa C.b.. KoukapoB XX.A. u ap. O0mas u Heopranudeckas
XUMUS: 3aJaHusl U METOJUYECKHE PEKOMEHIAIMU Il CaMOCTOSTEeNbHOU padoThl. Hampuwk:
Kabapauno-bankapckuii YHausepcurert, 2011- 55 c.

5. TxamokoB H.W., KsapoB A.A., Uepkeco b.X., Bunmmxera M.K. OOmas u
HEOpraHuyeckas XuMus: 3aJlaHds U MeToAuudeckue pekomenaanuu. — Hampumk: KabGapauno-
bankapckuit Yausepcuret, 2009. — 47 c.

8.XacanoB B.B., XXunosa C.b., Bunnnxesa M.K., Uepkecos 3.A. Xumus: JlaboparopHblit
npakTukyMm — Hanpuuk.: Kab. - bank. yn-t, 2011. — 99c.

9.XacanoB B.B., Kapo A.A., )Kumosa C.b. u ap. Xumus HemeramuioB JlabopaTopHblit
npakTukyM — Hanpuuk.: Kab. - bank. yn-t, 2012. — 39c.

10.Koukapo XK.A., Ksapop A.A., TxamokoB H.HU., Tem6oroB b.K. OO6mas wu
HeopraHuueckas Xumus: nabopatopusie padbotsl — Hanmpuuk.: Kab. - bank. yu-1, 2010. — 124c.

7.4. llepuoguyeckne U3IaHus
1. ’)KypHan HeOpraHu4ecKkoi XuMuu
2. XKypnan o61uieit xumMun
3. XKypnan ¢puznyeckoit XuMmuu

7.5. UuTepHeT — 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 Ilepedenb npogeccHOHAIBHBIX 023 JaHHBIX U HH(POPMAIIHOHHO-CIIPABOYHBIX
cucTreM

1.  http://www.dissaslru = — 3B PI'B -  DOnekTpoHHBIE  BEPCHMM  IOJHBIX
TEKCTOB JUccepTanuii u aBropedeparo u3 ¢honaa Poccuiickoit rocy1apcTBEeHHON OMOINOTEKH

2.  http://www.scopus.com — Sciverse Scopus wuznarensctBa «2nb3eBup. Hayka u
TexHoJorum». PedeparuBHas n aHanuTuyeckas 0a3a JaHHBIX

3. http://elibrary.ru — DnekTpoHHas OMOIMOTEKA HAYUHBIX ITyOIHKAIUHA.

4.  http://polpred.com — O630p CMU Poccuu u 3apyOexns. [lomHbIe TEKCTHI + aHATUTHKA
n3 600 u3ganmii mo 53 orpacisam

7.7 IlporpammHoOe obecrniedyeHre COBPpeMEHHbIX HHPOPMAIHOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOTHH
— IIporpammHas cucrema it OOHapyXEHHUS TEKCTOBBIX 3aMMCTBOBAHUIN B yUE€OHBIX M HAYYHBIX
paborax «AnTuminaruar. By3 4.0», Moaynab TnOHMCKAa TEKCTOBBIX 3aMMCTBOBaHMMA
“O0bpenuaenHas Koyuiekmus 2020
— Cucrema ontuueckoro pacnos3HaBaHuss Tekcta SETERE OCR mna POJ] OC Cucrema
ontuueckoro pacnosHaBanus tekcta SETERE OCR nna POJT OC
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— PenaxTop nzobpakenuit AliveColors Business

— Kaspersky Endpoint Security nis 6u3neca — Crangaptasiid Russian Edition

— Ilaker opucHoro nmporpammuoro odecneuenuss P7-Oduc.IIpodeccuonanpusiii (eckromHas
BepCusi)

— 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

— IIporpammublii TakeT BHYTPUOPraHU3allMOHHOT0 HHTpaHeT-noprana DeskWork Enterprise

— - Apxusarop 7zip,

— - Web Browser — Firefox.

8. MarepuajbHO-TeXHUYECKOe o0ecneyeHHe AU CHUIITUHBI

3aHATUSA 1O JUCLMIUIMHE MPOBOJATCS B CHELMATIbHBIX MMOMELEHUSX (ayAUTOpUSX) Ui
IPOBEICHUS 3aHATHH JIGKLIMOHHOTO THIIA, TPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH, IPYIIIOBBIX
U HHIUBHUIYaJbHBIX KOHCYJbTAllMH, TEKYILEro KOHTPOJIA M NPOMEXKYTOYHOM aTTeCTallUH.
AynuTopuH YKOMIUJIEKTOBaHbl CHELMATU3UPOBAHHON MEOEIbl0 M TEXHUYECKHMU CpPEICTBA
00y4yeHHMsI, CITY>KAIUMU 171 IpeIcTaBlIeHus] UHQOpMaMK OOIbIION ayAUTOPUH.

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

JlaGopatopHbie pabOThI, TPOBOIATCS B CHEIMATH3NPOBAHHON XMMHYECKOH JIaOOpaTOpuH,
OCHAIIIEHHOW HEOOXOAMMBIMHM pEaKTUBAaMHU M OO0OPYAOBAaHUEM JJIsl IPOBEIEHUS 1a00paTOPHBIX
3aHATUH 10 POrpaMMe Kypca «XUuMUsD».

Jis camocToATeNnbHOM paboThl OOYUYaIOMIMXCS UMEIOTCS MOMEILEHHs, OCHAIECHHbIE
KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUeHHS K ceTu "MHTepHeT" U obecrnedeHnem
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00Pa30BaTeIbHYIO CPEAy OPraHU3aLIH.

9 OcoGeHHOCTH peaju3alMu JUCHUIIIMHBI IJIsl HHBAJIUI0B M JIHI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

JUis CTYAEHTOB C OIpaHUYEHHBIMH BO3MOXKHOCTSIMM 3/0POBBSI CO3/IaHbl CIEIHaJIbHbIE
YCIIOBHS IS TTOJTy4eHHs 00pa30BaHus. B ensX JOCTYIMTHOCTH OTYYEHHUS BBICIIIETO 00pa30oBaHuUs
1o 00pa3zoBaTeIbHBIM MIPOrpaMMaM MHBAIMJIAMH U JMLAMHU C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMH
3JI0pOBbsI YHUBEPCUTETOM 00ECTICUMBACTCS:

1. AnpTepHaTUBHAs Bepcus 0UIMATIBHOTO caiita B ceTH «HTepHeT» 11 c1a00BUIAIINX;

2. J11s MHBATUIOB C HAPYLLIEHUSAMU 3peHUs (CIaboBUISAIINE, CIIETIBIE)

- NPHUCYTCTBUE ACCHUCTEHTAa, OKAa3bIBAIOIIEro OOyyarolmeMycs HeOoOXOAMMYIO MOMOIIb,
IyOIMpoBaHUE BCIYX CIPAaBOYHOH WH(GOpPMAIMKA O pACIHMCAHUHM yYeOHBIX 3aHATHH; HAINYHE
CPEACTB JUIsl YCWIEHUS OCTAaTOYHOI'O 3peHUs, OpaijieBCKOW KOMIIBIOTEPHOW TEXHMKH,
BUCOYBEIMUUTENCH, MpOrpaMM HEBHU3YaJIbHOTO JIOCTyNa K HH(OpMAIHH, MTpOTrpamMM-
CHUHTE3aTOPOB PEYU U JPYrUX TEXHUUYECKHX CPEJCTB NMpHeMa-niepeaayn yueOHol nHpopmanuu B
JOCTYITHBIX (OpPMaXx JUIS CTYJACHTOB C HApYIICHUSIMH 3pEHHS,

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

- TMCHMEHHBIC 3aJ]aHWs BBINOJHSAIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS AaCCHUCTEHTY
o0y4armuMmces;

3. JIns WMHBAIMAOB W JIAIl C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI TI0 CITYXY
(cmabocnplianue, rTyxue):

- Ha 3a4eTre/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKA3bIBAIOIINN CTYICHTY HEOOXOAUMYIO
TEXHUYECKYIO IIOMOIIb C Y4€TOM MHAUBUYAIbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHATh pabouee
MECTO, TIEPEIBUTATHCS, TPOYUTATH U OPOPMHTH 3aJIaHKE, B TOM YHCIIE 3aITUCHIBAS O] TUKTOBKY);

- 3a4eT/7K3aMEH MPOBOJUTCS B MUCbMEHHOU (opMme;

4. Jlnsg MHBAIMAOB W JIMI] C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, MMEIOIIHX
HapyLIeHUs. OMOPHO-JIBUTAaTEIbHOTO arapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBHUS
oOecrieunBaroIie BO3MOXKHOCTh OECHpPENSITCTBEHHOTO JOCTyna OO0y4aroumxcs B y4yeOHbIE
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NOMEIICHUSI, O0OBEKTY MHUTaHUs, TyaJeTHbIC M JPyrHe IMOMEIICHHS YHHBEPCUTETa, a TaKXKe
npeOBIBaHUS B YKA3aHHBIX TOMELICHHUSX (HAJMYHE PACIIMPEHHBIX JBEPHBIX [IPOEMOB, IIOPYYHEH
U JIPYTUX TPUCTIOCOOICHHIA).

- NHCHMCHHbBIC 3aJaHUs BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CIEHHATN3UPOBAHHBIM
NPOrpaMMHBIM 00€CIICUCHHEM HJIH HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH [IPOBOJIUTCS B YCTHOU (opme.

OOyyaroryecs: U3 YMCIIa JIMI C O'PAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI 00CCIICUCHBI
ANIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PeCypcaMu B popMax, aianTHPOBAHHBIX K OIPAHMYCHUSIM HX
3JI0POBBSI.
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